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NOVEL HUMAN GENES AND GENE EXPRESSION PRODUCTS

This application is based on Provisional Application No. 60/088,801, filed

June 10, 1998, which is hereby incorporated herein by reference.

Field of the Invention

The present invention provides nucleic acid sequences and proteins encoded
thereby, as well as probes derived from the nucleic acid sequences, antibodies directed
to the encoded proteins, and diagnostic methods for detecting cancerous cells,

especially colon cancer cells.

Background of the Invention

Colorectal carcinoma is a malignant neoplastic disease. There is a high
incidence of colorectal carcinoma in the Western world, particularly in the United
States. Tumors of this type often metastasize through lymphatic and vascular
channels. Many patients with colorectal carcinoma eventually die from this disease. In
fact, it is estimated that 62,000 persons in the United States alone die of colorectal
carcinoma annually.

However, if diagnosed early, colon cancer may be treated effectively by
surgical removal of the cancerous tissue. Colorectal cancers originate in the colorectal
epithelium and typically are not extensively vascularized (and therefore not invasive)
during the early stages of development. Colorectal cancer is thought to result from the
clonal expansion of a single mutant cell in the epithelial lining of the colon or rectum.
The transition to a highly vascularized, invasive and ultimately metastatic cancer
which spreads throughout the body commonly takes ten years or longer. If the cancer
is detected prior to invasion, surgical removal of the cancerous tissue is an effective
cure. However, colorectal cancer is often detected only upon manifestation of clinical

symptoms, such as pain and black tarry stool. Generally, such symptoms are present
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only when the disease is well established, often after metastasis has occurred, and the
prognosis for the patient is poor, even after surgical resection of the cancerous tissue.
Early detection of colorectal cancer therefore is important in that detection may
significantly reduce its morbidity.

Invasive diagnostic methods such as endoscopic examination allow for direct
visual identification, removal, and biopsy of potentially cancerous growths such as
polyps. Endoscopy is expensive, uncomfortable, inherently risky, and therefore not a
practical tool for screening populations to identify those with colorectal cancer.
Non-invasive analysis of stool samples for characteristics indicative of the presence of
colorectal cancer or precancer is a preferred alternative for early diagnosis, but no
known diagnostic method is available which reliably achieves this goal. A reliable,
non-invasive, and accurate technique for diagnosing colon cancer at an early stage

would help save many lives.

Summary of the Invention

The present invention provides nucleic acid sequences and proteins encoded
thereby, as well as probes derived from the nucleic acid sequences, antibodies directed
to the encoded proteins, and diagnostic methods for detecting cancerous cells,
especially colon cancer cells.

In one aspect, the invention provides an isolated nucleic acid comprising a
nucleotide sequence which hybridizes under stringent conditions to a sequence of
SEQ ID Nos. 1-127 or a sequence complementary thereto. In a related embodiment,
the nucleic acid is at least about 80% or about 100% identical to a sequence
corresponding to at least about 12, at least about 15, at least about 25, or at least about
40 consecutive nucleotides up to the full length of one of SEQ ID Nos. 1-127 or a
sequence complementary thereto or up to the full length of the gene of which said
sequence is a fragment. In certain embodiments, a nucleic acid of the present
invention includes at least about five, at least about ten, or at least about twenty
nucleic acids from a region designated as novel in Table 2. In certain other
embodiments, a nucleic acid of the present invention includes at least about five, at
least about ten, or at least about twenty nucleotides which are not included in

corresponding clones whose accession numbers are listed in Table 2.
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In one embodiment, the invention provides a nucleic acid comprising a
nucleotide sequence which hybridizes under stringent conditions to a sequence of
SEQ ID Nos. 1-127 or a sequence complementary thereto, and a transcriptional
regulatory sequence operably linked to the nucleotide sequence to render the
nucleotide sequence suitable for use as an expression vector. In another embodiment,
the nucleic acid may be included in an expression vector capable of replicating in a
prokaryotic or eukaryotic cell. In a related embodiment, the invention provides a host
cell transfected with the expression vector.

In another embodiment, the invention provides a transgenic animal having a
transgene of a nucleic acid comprising a nucleotide sequence which hybridizes under
stringent conditions to a sequence of SEQ ID Nos. 1-127 or a sequence
complementary thereto incorporated in cells thereof. The transgene modifies the level
of expression of the nucleic acid, the stability of an mRNA transcript of the nucleic
acid, or the activity of the encoded product of the nucleic acid.

In yet another embodiment, the invention provides substantially pure nucleic
acid which hybridizes under stringent conditions to a nucleic acid probe
corresponding to at least about 12, at least about 15, at least about 25, or at least about
40 consecutive nucleotides up to the full length of one of SEQ ID Nos. 1-127 or a
sequence complementary thereto or up to the full length of the gene of which said
sequence is a fragment. The invention also provides an antisense oligonucleotide
analog which hybridizes under stringent conditions to at least 12, at least 25, or at
least 50 consecutive nucleotides of one of SEQ ID Nos. 1-850 up to the full length of
one of SEQ ID Nos. 1-850 or a sequence complementary thereto or up to the full
length of the gene of which said sequence is a fragment, and which is resistant to
cleavage by a nuclease, preferably an endogenous endonuclease or exonuclease.

In another embodiment, the invention provides a probe/primer comprising a
substantially purified oligonucleotide, said oligonucleotide containing a region of
nucleotide sequence which hybridizes under stringent conditions to at least about 12,
at least about 15, at least about 25, or at least about 40 consecutive nucleotides of
sense or antisense sequence selected from SEQ ID Nos. 1-127 up to the full length of
one of SEQ ID Nos. 1-127 or a sequence complementary thereto or up to the full

length of the gene of which said sequence is a fragment. In preferred embodiments,
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the probe selectively hybridizes with a target nucleic acid. In another embodiment, the
probe may include a label group attached thereto and able to be detected. The label
group may be selected from radioisotopes, fluorescent compounds, enzymes, and
enzyme co-factors. The invention further provides arrays of at least about 10, at least
about 25, at least about 50, or at least about 100 different probes as described above
attached to a solid support.

In yet another embodiment, the invention pertains to a method of determining
the phenotype of a cell, comprising detecting the differential expression, relative to a
normal cell, of at least one nucleic acid which hybridizes under stringent conditions to
one of SEQ ID Nos. 1-850, wherein the nucleic acid is differentially expressed by at
least a factor of two, at least a factor of five, at least a factor of twenty, or at least a
factor of fifty.

In another aspect, the invention provides polypeptides encoded by the subject
nucleic acids. In one embodiment, the invention pertains to a polypeptide including an
amino acid sequence encoded by a nucleic acid comprising a nucleotide sequence
which hybridizes under stringent conditions to a sequence of SEQ ID Nos. 1-127 or a
sequence complementary thereto, or a fragment comprising at least about 25, or at
least about 40 amino acids thereof. Further provided are antibodies immunoreactive
with these polypeptides.

In still another aspect, the invention provides diagnostic methods. In one
embodiment, the invention pertains to a method for determining the phenotype of
cells from a patient by providing a nucleic acid probe comprising a nucleotide
sequence having at least 12, at least about 15, at least about 25, or at least about 40
consecutive nucleotides represented in a sequence of SEQ ID Nos. 1-850 up to the full
length of one of SEQ ID Nos. 1-850 or a sequence complementary thereto or up to the
full length of the gene of which said sequence is a fragment, obtaining a sample of
cells from a patient, providing a second sample of cells substantially all of which are
non-cancerous, contacting the nucleic acid probe under stringent conditions with
mRNA of each of said first and second cell samples, and comparing (a) the amount of
hybridization of the probe with mRNA of the first cell sample, with (b) the amount of
hybridization of the probe with mRNA of the second cell sample, wherein a difference

of at least a factor of two, at least a factor of five, at least a factor of twenty, or at least
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a factor of fifty in the amount of hybridization with the mRNA of the first cell sample
as compared to the amount of hybridization with the mRNA of the second cell sample
is indicative of the phenotype of cells in the first cell sample. Determining the
phenotype includes determining the genotype, as the term is used herein.

In another embodiment, the invention provides a test kit for identifying an
transformed cells, comprising a probe/primer as described above, for measuring a
level of a nucleic acid which hybridizes under stringent conditions to a nucleic acid of
SEQ ID Nos. 1-850 in a sample of cells isolated from a patient. In certain
embodiments, the kit may further include instructions for using the kit, solutions for
suspending or fixing the cells, detectable tags or labels, solutions for rendering a
nucleic acid susceptible to hybridization, solutions for lysing cells, or solutions for the
purification of nucleic acids.

In another embodiment, the invention provides a method of determining the
phenotype of a cell, comprising detecting the differential expression, relative to a
normal cell, of at least one protein encoded by a nucleic acid which hybridizes under
stringent conditions to one of SEQ ID Nos. 1-850, wherein the protein is differentially
expressed by at least a factor of two, at least a factor of five, at least a factor of twenty,
or at least a factor of fifty. In one embodiment, the level of the protein is detected in
an immunoassay. The invention also pertains to a method for determining the
presence or absence of a nucleic acid which hybridizes under stringent conditions to
one of SEQ ID Nos. 1-127 in a cell, comprising contacting the cell with a probe as
described above. The invention further provides a method for determining the
presence of absence of a subject polypeptide encoded by a nucleic acid which
hybridizes under stringent conditions to one of SEQ ID Nos. 1-127 in a cell,
comprising contacting the cell with an antibody as described above. In yet another
embodiment, the invention provides a method for determining the presence of an
aberrant mutation (e.g., deletion, insertion, or substitution of nucleic acids) or aberrant
methylation in a gene which hybridizes under stringent conditions to a sequence of
SEQ ID Nos. 1-383 or a sequence complementary thereto, comprising collecting a
sample of cells from a patient, isolating nucleic acid from the cells of the sample,
contacting the nucleic acid sample with one or more primers which specifically

hybridize to a nucleic acid sequence of SEQ ID Nos. 1-850 under conditions such that
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hybridization and amplification of the nucleic acid occurs, and comparing the
presence, absence, or size of an amplification product to the amplification product of a
normal cell.

In one embodiment, the invention provides a test kit for identifying
transformed cells, comprising an antibody specific for a protein encoded by a nucleic
acid which hybridizes under stringent conditions to any one of SEQ Nos. 1-850. In
certain embodiments, the kit further includes instructions for using the kit. In certain
embodiments, the kit may further include instructions for using the kit, solutions for
suspending or fixing the cells, detectable tags or labels, solutions for rendering a
polypeptide susceptible to the binding of an antibody, solutions for lysing cells, or
solutions for the purification of polypeptides.

In yet another aspect, the invention provides pharmaceutical compositions
including the subject nucleic acids. In one embodiment, an agent which alters the
level of expression in a cell of a nucleic acid which hybridizes under stringent
conditions to one of SEQ ID Nos. 1-850 or a sequence complementary thereto is
identified by providing a cell, treating the cell with a test agent, determining the level
of expression in the cell of a nucleic acid which hybridizes under stringent conditions
to one of SEQ ID Nos. 1-850 or a sequence complementary thereto, and comparing
the level of expression of the nucleic acid in the treated cell with the level of
expression of the nucleic acid in an untreated cell, wherein a change in the level of
expression of the nucleic acid in the treated cell relative to the level of expression of
the nucleic acid in the untreated cell is indicative of an agent which alters the level of
expression of the nucleic acid in a cell. The invention further provides a
pharmaceutical composition comprising an agent identified by this method. In another
embodiment, the invention provides a pharmaceutical composition which includes a
polypeptide encoded by a nucleic acid having a nucleotide sequence that hybridizes
under stringent conditions to one of SEQ ID Nos. 1-850 or a sequence complementary
thereto. In one embodiment, the invention pertains to a pharmaceutical composition
comprising a nucleic acid including a sequence which hybridizes under stringent

conditions to one of SEQ ID Nos. 1-850 or a sequence complementary thereto.
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Brief Description of the Figure

The figure depicts an exemplary assay result for determining differential

expression of gene products in cells.

Detailed Description of the Invention

The invention relates to nucleic acids having the disclosed nucleotide
sequences (SEQ ID Nos. 1-850), as well as full length cDNA, mRNA, and genes
corresponding to these sequences, and to polypeptides and proteins encoded by these
nucleic acids and genes and portions thereof.

Also included are nucleic acids that encode polypeptides and proteins encoded
by the nucleic acids of SEQ ID Nos. 1-850. The various nucleic acids that can encode
these polypeptides and proteins differ because of the degeneracy of the genetic code,
in that most amino acids are encoded by more than one triplet codon. The identity of
such codons is well known in this art, and this information can be used for the
construction of the nucleic acids within the scope of the invention.

Nucleic acids encoding polypeptides and proteins that are variants of the
polypeptides and proteins encoded by the nucleic acids and related cDNA and genes
are also within the scope of the invention. The variants differ from wild-type protein
in having one or more amino acid substitutions that either enhance, add, or diminish a
biological activity of the wild-type protein. Once the amino acid change is selected, a
nucleic acid encoding that variant is constructed according to the invention.

The following detailed description discloses how to obtain or make full-length
cDNA and human genes corresponding to the nucleic acids, how to express these
nucleic acids and genes, how to identify structural motifs of the genes, how to identify
the function of a protein encoded by a gene corresponding to an nucleic acid, how to
use nucleic acids as probes in mapping and in tissue profiling, how to use the
corresponding polypeptides and proteins to raise antibodies, and how to use the
nucleic acids, polypeptides, and proteins for therapeutic and diagnostic purposes.

The sequences investigated herein have been found to be differentially
expressed in samples obtained from colon cancer cell lines and/or colon cancer tissue.
However, it is also believed that these sequences may also have utility with other

types of cancer.
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Accordingly, certain aspects of the present invention relate to nucleic acids
differentially expressed in tumor tissue, especially colon cancer cell lines,
polypeptides encoded by such nucleic acids, and antibodies immunoreactive with
these polypeptides, and preparations of such compositions. Moreover, the present
invention provides diagnostic and therapeutic assays and reagents for detecting and

treating disorders involving, for example, aberrant expression of the subject nucleic

acids.

L General

This invention relates in part to novel methods for identifying and/or
classifying cancerous cells present in a human tumors, particularly in solid tumors,
e.g., carcinomas and sarcomas, such as, for example, breast or colon cancers. The
method uses genes that are differentially expressed in cancer cell lines and/or cancer
tissue compared with related normal cells, such as normal colon cells, and thereby
identifies or classifies tumor cells by the upregulation and/or downregulation of
expression of particular genes, an event which is implicated in tumorigenesis.

Upregulation or increased expression of certain genes such as oncogenes, act
to promote malignant growth. Downregulation or decreased expression of genes such
as tumor suppressor genes promotes malignant growth. Thus, alteration in the
éxpression of either type of gene is a potential diagnostic indicator for determining
whether a subject is at risk of developing or has cancer, e.g., colon cancer.

Accordingly, in one aspect, the invention also provides biomarkers, such as
nucleic acid markers, for human tumor cells, e.g., for colon cancer cells. The
invention also provides proteins encoded by these nucleic acid markers.

The invention also features methods for identifying drugs useful for treatment
of such cancer cells, and for treatment of a cancerous condition, such as colon cancer.
Unlike prior methods, the invention provides a means for identifying cancer cells at an
early stage of development, so that premalignant cells can be identified prior to their
spreading throughout the human body. This allows early detection of potentially
cancerous conditions, and treatment of those cancerous conditions prior to spread of

the cancerous cells throughout the body, or prior to development of an irreversible

cancerous condition.
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II. Definitions

For convenience, the meaning of certain terms and phrases used in the
specification, examples, and appended claims, are provided below.

The term “an aberrant expression”, as applied to a nucleic acid of the present
invention, refers to level of expression of that nucleic acid which differs from the level
of expression of that nucleic acid in healthy tissue, or which differs from the activity
of the polypeptide present in a healthy subject. An activity of a polypeptide can be
aberrant because it is stronger than the activity of its native counterpart. Alternatively,
an activity can be aberrant because it is weaker or absent relative to the activity of its
native counterpart. An aberrant activity can also be a change in the activity; for
example, an aberrant polypeptide can interact with a different target peptide. A cell
can have an aberrant expression level of a gene due to overexpression or
underexpression of that gene.

The term "agonist", as used herein, is meant to refer to an agent that mimics or
upregulates (e.g., potentiates or supplements) the bioactivity of a protein. An agonist
can be a wild-type protein or derivative thereof having at least one bioactivity of the
wild-type protein. An agonist can also be a compound that upregulates expression of
a gene or which increases at least one bioactivity of a protein. An agonist can also be
a compound which increases the interaction of a polypeptide with another molecule,
€.g., a target peptide or nucleic acid.

The term “allele”, which is used interchangeably herein with “allelic variant”,
refers to alternative forms of a gene or portions thereof. Alleles occupy the same
locus or position on homologous chromosomes. When a subject has two identical
alleles of a gene, the subject is said to be homozygous for that gene or allele. When a
subject has two different alleles of a gene, the subject is said to be heterozygous for
the gene. Alleles of a specific gene can differ from each other in a single nucleotide,
or several nucleotides, and can include substitutions, deletions, and/or insertions of
nucleotides. An allele of a gene can also be a form of a gene containing mutations.

The term “allelic variant of a polymorphic region of a gene” refers to a region

of a gene having one of several nucleotide sequences found in that region of the gene

in other individuals.
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“Antagonist” as used herein is meant to refer to an agent that downregulates
(e.g., suppresses or inhibits) at least one bioactivity of a protein. An antagonist can be
a compound which inhibits or decreases the interaction between a protein and another
molecule, e.g., a target peptide or enzyme substrate. An antagonist can also be a
compound that downregulates expression of a gene or which reduces the amount of
expressed protein present.

The term “antibody” as used herein is intended to include whole antibodies,
e.g., of any isotype (IgG, IgA, IgM, IgE, etc), and includes fragments thereof which
are also specifically reactive with a vertebrate, e.g., mammalian, protein. Antibodies
can be fragmented using conventional techniques and the fragments screened for
utility in the same manner as described above for whole antibodies. Thus, the term
includes segments of proteolytically-cleaved or recombinantly-prepared portions of an
antibody molecule that are capable of selectively reacting with a certain protein.
Nonlimiting examples of such proteolytic and/or recombinant fragments include Fab,
F(ab')2, Fab', Fv, and single chain antibodies (scFv) containing a V[L] and/or V[H]
domain joined by a peptide linker. The scFv's may be covalently or non-covalently
linked to form antibodies having two or more binding sites. The subject invention
includes polyclonal, monoclonal, or other purified preparations of antibodies and
recombinant antibodies.

The phenomenon of “apoptosis” is well known, and can be described as a
programmed death of cells. As is known, apoptosis is contrasted with “necrosis”, a
phenomenon when cells die as a result of being killed by a toxic material, or other
external effect. Apoptosis involves chromatic condensation, membrane blebbing, and
fragmentation of DNA, all of which are generally visible upon microscopic
examination.

A disease, disorder, or condition “associated with” or “characterized by” an
aberrant expression of a nucleic acid refers to a disease, disorder, or condition in a
subject which is caused by, contributed to by, or causative of an aberrant level of
expression of a nucleic acid.

As used herein the term "bioactive fragment of a polypeptide" refers to a
fragment of a full-length polypeptide, wherein the fragment specifically agonizes
(mimics) or antagonizes (inhibits) the activity of a wild-type polypeptide. The

10
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bioactive fragment preferably is a fragment capable of interacting with at least one
other molecule, e.g., protein, small molecule, or DNA, which a full length protein can
bind.

"Biological activity" or “bioactivity” or “activity” or “biological function”,
which are used interchangeably, herein mean an effector or antigenic function that is
directly or indirectly performed by a polypeptide (whether in its native or denatured
conformation), or by any subsequence thereof. Biological activities include binding
to polypeptides, binding to other proteins or molecules, activity as a DNA binding
protein, as a transcription regulator, ability to bind damaged DNA, etc. A bioactivity
can be modulated by directly affecting the subject polypeptide. Alternatively, a
bioactivity can be altered by modulating the level of the polypeptide, such as by
modulating expression of the corresponding gene.

The term "biomarker" refers a biological molecule, e.g., a nucleic acid,
peptide, hormone, etc., whose presence or concentration can be detected and
correlated with a known condition, such as a disease state.

"Cells," "host cells", or "recombinant host cells" are terms used
interchangeably herein. It is understood that such terms refer not only to the particular
subject cell but to the progeny or potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due to either mutation or
environmental influences, such progeny may not, in fact, be identical to the parent
cell, but are still included within the scope of the term as used herein.

A "chimeric polypeptide" or "fusion polypeptide" is a fusion of a first amino
acid sequence encoding one of the subject polypeptides with a second amino acid
sequence defining a domain (e.g., polypeptide portion) foreign to and not substantially
homologous with any domain of the subject polypeptide. A chimeric polypeptide may
present a foreign domain which is found (albeit in a different polypeptide) in an
organism which also expresses the first polypeptide, or it may be an "Interspecies,"
“intergenic," etc., fusion of polypeptide structures expressed by different kinds of
organisms. In general, a fusion polypeptide can be represented by the general formula
(X),-(Y),-(Z),, wherein Y represents a portion of the subject polypeptide, and X and Z
are each independently absent or represent amino acid sequences which are not related

to the native sequence found in an organism, or which are not found as a polypeptide
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chain contiguous with the subject sequence, where m is an integer greater than or
equal to one, and each occurrence of n is, independently, 0 or an integer greater than
or equal to 1 (n and m are preferably no greater than 5 or 10).

A "delivery complex" shall mean a targeting means (e.g., a molecule that
results in higher affinity binding of a nucleic acid, protein, polypeptide or peptide to a
target cell surface and/or increased cellular or nuclear uptake by a target cell).
Examples of targeting means include: sterols (e.g., cholesterol), lipids (e.g., a cationic
lipid, virosome or liposome), viruses (e.g., adenovirus, adeno-associated virus, and
retrovirus), or target cell-specific binding agents (e.g., ligands recognized by target
cell specific receptors). Preferred complexes are sufficiently stable in vivo to prevent
significant uncoupling prior to internalization by the target cell. However, the
complex is cleavable under appropriate conditions within the cell so that the nucleic
acid, protein, polypeptide or peptide is released in a functional form.

As is well known, genes or a particular polypeptide may exist in single or
multiple copies within the genome of an individual. Such duplicate genes may be
identical or may have certain modifications, including nucleotide substitutions,
additions or deletions, which all still code for polypeptides having substantially the
same activity. The term "DNA sequence encoding a polypeptide” may thus refer to
one or more genes within a particular individual. Moreover, certain differences in
nucleotide sequences may exist between individual organisms, which are called
alleles. Such allelic differences may or may not result in differences in amino acid
sequence of the encoded polypeptide yet still encode a polypeptide with the same
biological activity.

The term “equivalent” is understood to include nucleotide sequences encoding
functionally equivalent polypeptides. Equivalent nucleotide sequences will include
sequences that differ by one or more nucleotide substitutions, additions or deletions,
such as allelic variants; and will, therefore, include sequences that differ from the
nucleotide sequence of the nucleic acids shown in SEQ ID NOs: 1-850 due to the
degeneracy of the genetic code.

As used herein, the terms "gene", "recombinant gene", and "gene construct"
refer to a nucleic acid of the present invention associated with an open reading frame,

including both exon and (optionally) intron sequences.
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A "recombinant gene" refers to nucleic acid encoding a polypeptide and
comprising exon sequences, though it may optionally include intron sequences which
are derived from, for example, a related or unrelated chromosomal gene. The term
"Intron" refers to a DNA sequence present in a given gene which is not translated into
protein and is generally found between exons.

The term “growth” or “growth state” of a cell refers to the proliferative state of
a cell as well as to its differentiative state. Accordingly, the term refers to the phase of
the cell cycle in which the cell is, e.g., GO, G1, G2, prophase, metaphase, or telophase,
as well as to its state of differentiation, e.g., undifferentiated, partially differentiated,
or fully differentiated. Without wanting to be limited, differentiation of a cell is
usually accompanied by a decrease in the proliferative rate of a cell.

"Homology" or "identity" or "similarity" refers to sequence similarity between
two peptides or between two nucleic acid molecules, with identity being a more strict
comparison. Homology and identity can each be determined by comparing a position
in each sequence which may be aligned for purposes of comparison. When a position
in the compared sequence is occupied by the same base or amino acid, then the
molecules are identical at that position. A degree of homology or similarity or
identity between nucleic acid sequences is a function of the number of identical or
matching nucleotides at positions shared by the nucleic acid sequences. A degree of
identity of amino acid sequences is a function of the number of identical amino acids
at positions shared by the amino acid sequences. A degree of homology or similarity
of amino acid sequences is a function of the number of amino acids, i.e., structurally
related, at positions shared by the amino acid sequences. An "unrelated" or "non-
homologous" sequence shares less than 40% identity, though preferably less than 25%
identity, with one of the sequences of the present invention.

The term “percent identical” refers to sequence identity between two amino
acid sequences or between two nucleotide sequences. Identity can each be determined
by comparing a position in each sequence which may be aligned for purposes of
comparison. When an equivalent position in the compared sequences is occupied by
the same base or amino acid, then the molecules are identical at that position; when
the equivalent site occupied by the same or a similar amino acid residue (e.g., similar

in steric and/or electronic nature), then the molecules can be referred to as
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homologous (similar) at that position. Expression as a percentage of homology,
similarity, or identity refers to a function of the number of identical or similar amino
acids at positions shared by the compared sequences. Various alignment algorithms
and/or programs may be used, including FASTA, BLAST, or ENTREZ. FASTA and
BLAST are available as a part of the GCG sequence analysis package (University of
Wisconsin, Madison, Wis.), and can be used with, e.g., default settings. ENTREZ is
available through the National Center for Biotechnology Information, National
Library of Medicine, National Institutes of Health, Bethesda, Md. In one embodiment,
the percent identity of two sequences can be determined by the GCG program with a
gap weight of 1, e.g., each amino acid gap is weighted as if it were a single amino acid
or nucleotide mismatch between the two sequences.

Other techniques for alignment are described in Methods in Enzymology, vol.
266: Computer Methods for Macromolecular Sequence Analysis (1996), ed. Doolittle,
Academic Press, Inc., a division of Harcourt Brace & Co., San Diego, California,
USA. Preferably, an alignment program that permits gaps in the sequence is utilized
to align the sequences. The Smith-Waterman is one type of algorithm that permits
gaps in sequence alignments. See Meth. Mol. Biol. 70: 173-187 (1997). Also, the

GAP program using the Needleman and Wunsch alignment method can be utilized to
align sequences. An alternative search strategy uses MPSRCH software, which runs
on a MASPAR computer. MPSRCH uses a Smith-Waterman algorithm to score
sequences on a massively parallel computer. This approach improves ability to pick
up distantly related matches, and is especially tolerant of small gaps and nucleotide
sequence errors. Nucleic acid-encoded amino acid sequences can be used to search
both protein and DNA databases.

Databases with individual sequences are described in Methods in
Enzymology, ed. Doolittle, supra. Databases include Genbank, EMBL, and DNA
Database of Japan (DDBJ).

Preferred nucleic acids have a sequence at least 70%, and more preferably
80% identical and more preferably 90% and even more preferably at least 95%
identical to an nucleic acid sequence of a sequence shown in one of SEQID NOS: 1-
850. Nucleic acids at least 90%, more preferably 95%, and most preferably at least
about 98-99% identical with a nucleic sequence represented in one of SEQ ID NOS:
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1-850 are of course also within the scope of the invention. In preferred embodiments,
the nucleic acid is mammalian.

The term "interact” as used herein is meant to include detectable interactions
(e.g., biochemical interactions) between molecules, such as interaction between
protein-protein, protein-nucleic acid, nucleic acid-nucleic acid, and protein-small
molecule or nucleic acid-small molecule in nature.

The term "isolated" as used herein with respect to nucleic acids, such as DNA
or RNA, refers to molecules separated from other DNAs, or RNAs, respectively, that
are present in the natural source of the macromolecule. The term isolated as used
herein also refers to a nucleic acid or peptide that is substantially free of cellular
material, viral material, or culture medium when produced by recombinant DNA
techniques, or chemical precursors or other chemicals when chemically synthesized.
Moreover, an "isolated nucleic acid" is meant to include nucleic acid fragments which
are not naturally occurring as fragments and would not be found in the natural state.
The term "isolated" is also used herein to refer to polypeptides which are isolated
from other cellular proteins and is meant to encompass both purified and recombinant
polypeptides.

The terms "modulated" and "differentially regulated" as used herein refer to
both upregulation (i.e., activation or stimulation (e. g., by agonizing or potentiating))
and downregulation (i.e., inhibition or suppression (e.g., by antagonizing, decreasing
or inhibiting)).

The term “mutated gene” refers to an allelic form of a gene, which is capable
of altering the phenotype of a subject having the mutated gene relative to a subject
which does not have the mutated gene. If a subject must be homozygous for this
mutation to have an altered phenotype, the mutation is said to be recessive. If one
copy of the mutated gene is sufficient to alter the genotype of the subject, the mutation
is said to be dominant. If a subject has one copy of the mutated gene and has a
phenotype that is intermediate between that of a homozygous and that of a
heterozygous subject (for that gene), the mutation is said to be co-dominant.

The designation "N", where it appears in the accompanying Sequence Listing,
indicates that the identity of the corresponding nucleotide is unknown. "N" should

therefore not necessarily be interpreted as permitting substitution with any nucleotide,
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e.g., A, T, C, or G, but rather as holding the place of a nucleotide whose identity has
not been conclusively determined.

The "non-human animals" of the invention include mammalians such as
rodents, non-human primates, sheep, dog, cow, chickens, amphibians, reptiles, etc.
Preferred non-human animals are selected from the rodent family including rat and
mouse, most preferably mouse, though transgenic amphibians, such as members of the
Xenopus genus, and transgenic chickens can also provide important tools for
understanding and identifying agents which can affect, for example, embryogenesis
and tissue formation. The term "chimeric animal” is used herein to refer to animals in
which the recombinant gene is found, or in which the recombinant gene is expressed
in some but not all cells of the animal. The term "tissue-specific chimeric animal”
indicates that one of the recombinant genes is present and/or expressed or disrupted in
some tissues but not others.

As used herein, the term "nucleic acid" refers to polynucleotides such as
deoxyribonucleic acid (DNA), and, where appropriate, ribonucleic acid (RNA). The
term should also be understood to include, as equivalents, analogs of either RNA or
DNA made from nucleotide analogs, and, as applicable to the embodiment being
described, single (sense or antisense) and double-stranded polynucleotides. ESTs,
chromosomes, cDNAs, mRNAs, and rRNAs are representative examples of molecules
that may be referred to as nucleic acids.

The term “nucleotide sequence complementary to the nucleotide sequence of
SEQ ID NO. x” refers to the nucleotide sequence of the complementary strand of a
nucleic acid strand having SEQ ID NO. x. The term “complementary strand” is used
herein interchangeably with the term “complement”. The complement of a nucleic
acid strand can be the complement of a coding strand or the complement of a non-
coding strand.

The term “polymorphism” refers to the coexistence of more than one form of a
gene or portion (e.g., allelic variant) thereof. A portion of a gene of which there are at
least two different forms, i.e., two different nucleotide sequences, is referred to as a
“polymorphic region of a gene”. A polymorphic region can be a single nucleotide,
the identity of which differs in different alleles. A polymorphic region can also be

several nucleotides long.
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A “polymorphic gene” refers to a gene having at least one polymorphic region.

As used herein, the term "promoter” means a DNA sequence that regulates
expression of a selected DNA sequence operably linked to the promoter, and which
effects expression of the selected DNA sequence in cells. The term encompasses
"tissue specific" promoters, i.e., promoters which effect expression of the selected
DNA sequence only in specific cells (e.g., cells of a specific tissue). The term also
covers so-called "leaky" promoters, which regulate expression of a selected DNA
primarily in one tissue, but cause expression in other tissues as well. The term also
encompasses non-tissue specific promoters and promoters that constitutively express
or that are inducible (i.e., expression levels can be controlled).

The terms "protein”, "polypeptide", and "peptide" are used interchangeably
herein when referring to a gene product.

The term "recombinant protein" refers to a polypeptide of the present
invention which is produced by recombinant DNA techniques, wherein generally,
DNA encoding a polypeptide is inserted into a suitable expression vector which is in
turn used to transform a host cell to produce the heterologous protein. Moreover, the
phrase "derived from", with respect to a recombinant gene, is meant to include within
the meaning of "recombinant protein" those proteins having an amino acid sequence
of a native polypeptide, or an amino acid sequence similar thereto which is generated
by mutations including substitutions and deletions (including truncation) of a
naturally occurring form of the polypeptide.

“Small molecule” as used herein, is meant to refer to a composition, which has
a molecular weight of less than about 5 kD and most preferably less than about 4 kD.
Small molecules can be nucleic acids, peptides, polypeptides, peptidomimetics,
carbohydrates, lipids or other organic (carbon-containing) or inorganic molecules.
Many pharmaceutical companies have extensive libraries of chemical and/or
biological mixtures, often fungal, bacterial, or algal extracts, which can be screened
with any of the assays of the invention to identify compounds that modulate a
bioactivity.

As used herein, the term "specifically hybridizes" or "specifically detects"
refers to the ability of a nucleic acid molecule of the invention to hybridize to at least

a portion of, for example approximately 6, 12, 15, 20, 30, 50, 100, 150, 200, 300, 350,
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400, 500, 750 or 1000 contiguous nucleotides of a nucleic acid designated in any one
of SEQ ID Nos: 1-850, or a sequence cbmplementary thereto, or naturally occurring
mutants thereof, such that it has less than 15%, preferably less than 10%, and more
preferably less than 5% background hybridization to a cellular nucleic acid (e.g.,
mRNA or genomic DNA) encoding a different protein. In preferred embodiments, the
oligonucleotide probe detects only a specific nucleic acid, e.g., it does not
substantially hybridize to similar or related nucleic acids, or complements thereof.

"Transcriptional regulatory sequence" is a generic term used throughout the
specification to refer to DNA sequences, such as initiation signals, enhancers, and
promoters, which induce or control transcription of protein coding sequences with
which they are operably linked. In preferred embodiments, transcription of one of the
genes is under the control of a promoter sequence (or other transcriptional regulatory
sequence) which controls the expression of the recombinant gene in a cell-type in
which expression is intended. It will also be understood that the recombinant gene
can be under the control of transcriptional regulatory sequences which are the same or
which are different from those sequences which control transcription of the naturally-
occurring forms of the polypeptide.

As used herein, the term "transfection" means the introduction of a nucleic
acid, e.g., via an expression vector, into a recipient cell by nucleic acid-mediated gene
transfer. "Transformation", as used herein, refers to a process in which a cell's
genotype is changed as a result of the cellular uptake of exogenous DNA or RNA,
and, for example, the transformed cell expresses a recombinant form of a polypeptide
or, in the case of anti-sense expression from the transferred gene, the expression of the
target gene is disrupted.

As used herein, the term "transgene" means a nucleic acid sequence (or an
antisense transcript thereto) which has been introduced into a cell. A transgene could
be partly or entirely heterologous, i.e., foreign, to the transgenic animal or cell into
which it is introduced, or, is homologous to an endogenous gene of the transgenic
animal or cell into which it is introduced, but which is designed to be inserted, or is
inserted, into the animal's genome in such a way as to alter the genome of the cell into
which it is inserted (e.g., it is inserted at a location which differs from that of the

natural gene or its insertion results in a knockout). A transgene can also be present in
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a cell in the form of an episome. A transgene can include one or more transcriptional
regulatory sequences and any other nucleic acid, such as introns, that may be
necessary for optimal expression of a selected nucleic acid.

A "transgenic animal" refers to any animal, preferably a non-human mammal,
bird or an amphibian, in which one or more of the cells of the animal contain
heterologous nucleic acid introduced by way of human intervention, such as by
transgenic techniques well known in the art. The nucleic acid is introduced into the
cell, directly or indirectly by introduction into a precursor of the cell, by way of
deliberate genetic manipulation, such as by microinjection or by infection with a
recombinant virus. The term genetic manipulation does not include classical cross-
breeding, or in vitro fertilization, but rather is directed to the introduction of a
recombinant DNA molecule. This molecule may be integrated within a chromosome,
or it may be extra-chromosomally replicating DNA. In the typical transgenic animals
described herein, the transgene causes cells to express a recombinant form of one of
the subject polypeptide, e.g. either agonistic or antagonistic forms. However,
transgenic animals in which the recombinant gene is silent are also contemplated, as
for example, the FLP or CRE recombinase dependent constructs described below.
Moreover, "transgenic animal" also includes those recombinant animals in which gene
disruption of one or more genes is caused by human intervention, including both
recombination and antisense techniques.

The term “treating” as used herein is intended to encompass curing as well as
ameliorating at least one symptom of the condition or disease.

The term "vector” refers to a nucleic acid molecule capable of transporting
another nucleic acid to which it has been linked. One type of preferred vector is an
episome, i.e., a nucleic acid capable of extra-chromosomal replication. Preferred
vectors are those capable of autonomous replication and/or expression of nucleic acids
to which they are linked. Vectors capable of directing the expression of genes to
which they are operatively linked are referred to herein as "expression vectors". In
general, expression vectors of utility in recombinant DNA techniques are often in the
form of "plasmids" which refer generally to circular double stranded DNA loops
which, in their vector form are not bound to the chromosome. In the present

specification, "plasmid" and "vector" are used interchangeably as the plasmid is the

19



WO 99/64576 PCT/1IB99/01062

10

15

20

25

30

most commonly used form of vector. However, the invention is intended to include
such other forms of expression vectors which serve equivalent functions and which
become known in the art subsequently hereto.

The term “wild-type allele” refers to an allele of a gene which, when present in
two copies in a subject results in a wild-type phenotype. There can be several different
wild-type alleles of a specific gene, since certain nucleotide changes in a gene may not

affect the phenotype of a subject having two copies of the gene with the nucleotide

changes.

III. Nucleic Acids of the Present Invention

As described below, one aspect of the invention pertains to isolated nucleic
acids, variants, and/or equivalents of such nucleic acids.

Nucleic acids of the present invention have been identified as differentially
expressed in tumor cells, e.g., colon cancer-derived cell lines (relative to the
expression levels in normal tissue, e.g., normal colon tissue and/or normal non-colon
tissue), such as SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more
preferably SEQ ID Nos. 1-127, or a sequence complementary thereto. In certain
embodiments, the subject nucleic acids are differentially expressed by at least a factor
of two, preferably at least a factor of five, even more preferably at least a factor of
twenty, still more preferably at least a factor of fifty. Preferred nucleic acids include
sequences identified as differentially expressed both in colon cancer cell tissue and
colon cancer cell lines. In preferred embodiments, nucleic acids of the present
invention are upregulated in tumor cells, especially colon cancer tissue and/or colon
cancer-derived cell lines. In another embodiment, nucleic acids of the present
invention are downregulated in tumor cells, especially colon cancer tissue and/or
colon cancer-derived cell lines.

Table 1 indicates those sequences which are over- or underexpressed in a
colon cancer-derived cell line relative to normal tissue, and further designates those
sequences which are also differentially regulated in colon cancer tissue. The
designation O indicates that the corresponding sequence was overexpressed, M

indicates possible overexpression, N indicates no differential expression, and U

indicates underexpression.
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Genes which are upregulated, such as oncogenes, or downregulated, such as
tumor suppressors, in aberrantly proliferating cells may be targets for diagnostic or
therapeutic techniques. For example, upregulation of the cdc2 gene induces mitosis.
Overexpression of the myt] gene, a mitotic deactivator, negatively regulates the
activity of cdc2. Aberrant proliferation may thus be induced either by upregulating
cdc2 or by downregulating myt]. Similarly, downregulation of tumor Suppressors
such as p53 and Rb have been implicated in tumorigenesis.

Particularly preferred polypeptides are those that are encoded by nucleic acid
sequences at least about 70%, 75%, 80%, 90%, 95%, 97%, or 98% similar to a nucleic
acid sequence of SEQ ID Nos. 1-850. Preferably, the nucleic acid includes all or a
portion (e.g., at least about 12, at least about 15, at least about 25, or at least about 40
nucleotides) of the nucleotide sequence corresponding to the nucleic acid of SEQID
Nos. 1-383, preferably SEQ ID Nos. 1-127, or a sequence complementary thereto.

Still other preferred nucleic acids of the present invention encode a
polypeptide comprising at least a portion of a polypeptide encoded by one of SEQ ID
Nos. 1-850. For example, preferred nucleic acid molecules for use as probes/primers
or antisense molecules (i.e., noncoding nucleic acid molecules) can comprise at least
about 12, 20, 30, 50, 60, 70, 80, 90, or 100 base pairs in length up to the length of the
complete gene. Coding nucleic acid molecules can comprise, for example, from about
50, 60, 70, 80, 90, or 100 base pairs up to the length of the complete gene.

Another aspect of the invention provides a nucleic acid which hybridizes
under low, medium, or high stringency conditions to a nucleic acid sequence
represented by one of SEQ ID Nos. 1-383, preferably SEQ ID Nos. 1-127, or a
sequence complementary thereto. Appropriate stringency conditions which promote
DNA hybridization, for example, 6.0 x sodium chloride/sodium citrate (SSC) at about
45 °C, followed by a wash of 2.0 x SSC at 50 °C, are known to those skilled in the art
or can be found in Current Protocols in Molecular Biology, John Wiley & Sons, N.Y.
(1989), 6.3.1-12.3.6. For example, the salt concentration in the wash step can be
selected from a low stringency of about 2.0 x SSC at 50 °C to a high stringency of
about 0.2 x SSC at 50 °C. In addition, the temperature in the wash step can be
increased from low stringency conditions at room temperature, about 22 °C, to high

stringency conditions at about 65 °C. Both temperature and salt may be varied, or

21



WO 99/64576 PCT/1B99/01062

10

15

20

25

30

temperature or salt concentration may be held constant while the other variable is
changed. In a preferred embodiment, a nucleic acid of the present invention will bind
to one of SEQ ID Nos. 1-383, preferably SEQ ID Nos. 1-127, or a sequence
complementary thereto, under moderately stringent conditions, for example at about
2.0 x SSC and about 40 °C. In a particularly preferred embodiment, a nucleic acid of
the present invention will bind to one of SEQ ID Nos. 1-383, preferably SEQ ID Nos.
1-127, or a sequence complementary thereto, under high stringency conditions.

In one embodiment, the invention provides nucleic acids which hybridize
under low stringency conditions of 6 x SSC at room temperature followed by a wash
at 2 x SSC at room temperature.

In another embodiment, the invention provides nucleic acids which hybridize
under high stringency conditions of 2 x SSC at 65 °C followed by a wash at 0.2 x SSC
at 65 °C.

Nucleic acids having a sequence that differs from the nucleotide sequences
shown in one of SEQ ID Nos. 1-383, preferably SEQ ID Nos. 1-127, or a sequence
complementary thereto, due to degeneracy in the genetic code, are also within the
scope of the invention. Such nucleic acids encode functionally equivalent peptides
(i.e., a peptide having equivalent or similar biological activity) but differ in sequence
from the sequence shown in the sequence listing due to degeneracy in the genetic
code. For example, a number of amino acids are designated by more than one triplet.
Codons that specify the same amino acid, or synonyms (for example, CAU and CAC
each encode histidine) may result in “silent” mutations which do not affect the amino
acid sequence of a polypeptide. However, it is expected that DNA sequence
polymorphisms that do lead to changes in the amino acid sequences of the subject
polypeptides will exist among mammals. One skilled in the art will appreciate that
these variations in one or more nucleotides (e.g., up to about 3-5% of the nucleotides)
of the nucleic acids encoding polypeptides having an activity of a polypeptide may
exist among individuals of a given species due to natural allelic variation.

Also within the scope of the invention are nucleic acids encoding splicing
variants of proteins encoded by a nucleic acid of SEQ ID Nos. 1-850, preferably SEQ
ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a sequence
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complementary thereto, or natural homologs of such proteins. Such homologs can be
cloned by hybridization or PCR, as further described herein.

The polynucleotide sequence may also encode for a leader sequence, €.g., the
natural leader sequence or a heterologous leader sequence, for a subject polypeptide.
For example, the desired DNA sequence may be fused in the same reading frame to a
DNA sequence which aids in expression and secretion of the polypeptide from the
host cell, for example, a leader sequence which functions as a secretory sequence for
controlling transport of the polypeptide from the cell. The protein having a leader
sequence is a preprotein and may have the leader sequence cleaved by the host cell to
form the mature form of the protein.

The polynucleotide of the present invention may also be fused in frame to a
marker sequence, also referred to herein as “Tag sequence” encoding a “Tag peptide”,
which allows for marking and/or purification of the polypeptide of the present
invention. In a preferred embodiment, the marker sequence is a hexahistidine tag,
e.g., supplied by a PQE-9 vector. Numerous other Tag peptides are available
commercially. Other frequently used Tags include myc-epitopes (e.g., see Ellison et
al. (1991) J Biol Chem 266:21150-21157) which includes a 10-residue sequence from
c-myc, the pFLAG system (International Biotechnologies, Inc.), the pEZZ-protein A
system (Pharmacia, NJ), and a 16 amino acid portion of the Haemophilus influenza
hemagglutinin protein. Furthermore, any polypeptide can be used as a Tag so long as
areagent, e.g., an antibody interacting specifically with the Tag polypeptide is
available or can be prepared or identified.

As indicated by the examples set out below, nucleic acids can be obtained
from mRNA present in any of a number of eukaryotic cells, e.g., and are preferably
obtained from metazoan cells, more preferably from vertebrate cells, and even more
preferably from mammalian cells. It should also be possible to obtain nucleic acids of
the present invention from genomic DNA from both adults and embryos. For
example, a gene can be cloned from either a cDNA or a genomic library in accordance
with protocols generally known to persons skilled in the art. cDNA can be obtained by
isolating total mRNA from a cell, e.g., a vertebrate cell, 2 mammalian cell, or a human
cell, including embryonic cells. Double stranded cDNAs can then be prepared from

the total mRNA, and subsequently inserted into a suitable plasmid or bacteriophage
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vector using any one of a number of known techniques. The gene can also be cloned
using established polymerase chain reaction techniques in accordance with the
nucleotide sequence information provided by the invention.

In certain embodiments, a nucleic acid, probe, vector, or other construct of the
present invention includes at least about five, at least about ten, or at least about
twenty nucleic acids from a region designated as novel in Table 2. In certain other
embodiments, a nucleic acid of the present invention includes at least about five, at
least about ten, or at least about twenty nucleic acids which are not included in the
clones whose accession numbers are listed in Table 2.

The invention includes within its scope a polynucleotide having the nucleotide
sequence of nucleic acid obtained from this biological material, wherein the nucleic
acid hybridizes under stringent conditions (at least about 4 x SSC at 65 °C, or at least
about 4 x SSC at 42°C; see, for example, U.S. Patent No. 5,707,829, incorporated
herein by reference) with at least 15 contiguous nucleotides of at least one of SEQID
Nos. 1-850. By this is intended that when at least 15 contiguous nucleotides of one of
SEQ ID Nos. 1-850 is used as a probe, the probe will preferentially hybridize with a
gene or mRNA (of the biological material) comprising the complementary sequence,
allowing the identification and retrieval of the nucleic acids of the biological material
that uniquely hybridize to the selected probe. Probes from more than one of SEQID
Nos. 1-850 will hybridize with the same gene or mRNA if the cDNA from which they
were derived corresponds to one mRNA. Probes of more than 15 nucleotides can be
used, but 15 nucleotides represents enough sequence for unique identification.

Because the present nucleic acids represent partial mnRNA transcripts, two or
more nucleic acids of the invention may represent different regions of the same
mRNA transcript and the same gene. Thus, if two or more of SEQ ID Nos. 1-850 are
identified as belonging to the same clone, then either sequence can be used to obtain
the full-length mRNA or gene.

Nucleic acid-related polynucleotides can also be isolated from cDNA libraries.
These libraries are preferably prepared from mRNA of human colon cells, more
preferably, human colon cancer cells, even more preferably, from a human colon

adenocarcinoma cell line, SW480. Alignment of SEQ ID Nos. 1-850, as described
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above, can indicated that a cell line or tissue source of a related protein or
polynucleotide can also be used as a source of the nucleic acid-related cDNA.

Techniques for producing and probing nucleic acid sequence libraries are

described, for example, in Sambrook et al., "Molecular Cloning: A Laboratory

Manual" (New York, Cold Spring Harbor Laboratory, 1989). The cDNA can be
prepared by using primers based on a sequence from SEQ ID Nos. 1-850. In one
embodiment, the cDNA library can be made from only poly-adenylated mRNA.
Thus, poly-T primers can be used to prepare cDNA from the mRNA. Alignment of
SEQ ID Nos. 1-850 can result in identification of a related polypeptide or
polynucleotide. Some of the polynucleotides disclosed herein contains repetitive
regions that were subject to masking during the search procedures. The information
about the repetitive regions is discussed below.

Constructs of polynucleotides having sequences of SEQ ID Nos. 1-850 can be
generated synthetically. Alternatively, single-step assembly of a gene and entire
plasmid from large numbers of oligodeoxyribonucleotides is described by Stemmer et
al, Gene (Amsterdam) (1995) 164(1):49-53. In this method, assembly PCR (the
synthesis of long DNA sequences from large numbers of oligodeoxyribonucleotides
(oligos)) is described. The method is derived from DNA shuffling (Stemmer, Nature
(1994) 370:389-391), and does not rely on DNA ligase, but instead relies on DNA
polymerase to build increasingly longer DNA fragments during the assembly process.
For example, a 1.1-kb fragment containing the TEM-1 beta-lactamase-encoding gene
(bla) can be assembled in a single reaction from a total of 56 oligos, each 40
nucleotides (nt) in length. The synthetic gene can be PCR amplified and cloned in a
vector containing the tetracycline-resistance gene (Tc-R) as the sole selectable marker.
Without relying on ampicillin (Ap) selection, 76% of the Tc-R colonies were Ap-R,

making this approach a general method for the rapid and cost-effective synthesis of

any gene.

IV. Identification of Functional and Structural Motifs of Novel Genes Using Art-
Recognized Methods

Translations of the nucleotide sequence of the nucleic acids, cDNA:s, or full

genes can be aligned with individual known sequences. Similarity with individual
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sequences can be used to determine the activity of the polypeptides encoded by the
polynucleotides of the invention. For example, sequences that show similarity with a

chemokine sequence may exhibit chemokine activities. Also, sequences exhibiting

similarity with more than one individual sequence may exhibit activities that are

characteristic of either or both individual sequences.

The full length sequences and fragments of the polynucleotide sequences of
the nearest neighbors can be used as probes and primers to identify and isolate the full
length sequence of the nucleic acid. The nearest neighbors can indicate a tissue or cell
type to be used to construct a library for the full-length sequences of the nucleic acid.

Typically, the nucleic acids are translated in all six frames to determine the
best alignment with the individual sequences. The sequences disclosed herein in the
Sequence Listing are in a 5’ to 3’ orientation and translation in three frames can be
sufficient (with a few specific exceptions as described in the Examples). These amino
acid sequences are referred to, generally, as query sequences, which will be aligned
with the individual sequences.

Nucleic acid sequences can be compared with known genes by any of the
methods disclosed above. Results of individual and query sequence alignments can be
divided into three categories: high similarity, weak similarity, and no similarity.
Individual alignment results ranging from high similarity to weak similarity provide a
basis for determining polypeptide activity and/or structure.

Parameters for categorizing individual results include: percentage of the
alignment region length where the strongest alignment is found, percent sequence
identity, and p value.

The percentage of the alignment region length is calculated by counting the
number of residues of the individual sequence found in the region of strongest
alignment. This number is divided by the total residue length of the query sequence to

find a percentage. An example is shown below:

Query sequence: ASNPERTMIPVTRVGLIRYM

I PEE e b
Individual sequence: YMMTEYLAIPV.RVGLPRYM

1 5 10 15
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The region of alignment begins at amino acid 9 and ends at amino acid 19.
The total length of the query sequence is 20 amino acids. The percent of the
alignment region length is 11/20 or 55%.

Percent sequence identity is calculated by counting the number of amino acid
matches between the query and individual sequence and dividing total number of
matches by the number of residues of the individual sequence found in the region of
strongest alignment. For the example above, the percent identity would be 10
matches divided by 11 amino acids, or approximately 90.9%.

P value is the probability that the alignment was produced by chance. For a
single alignment, the p value can be calculated according to Karlin et al., Proc. Natl.

Acad. Sci. 87: 2264 (1990) and Karlin et al., Proc. Natl, Acad. Sci. 90: (1993). The p

value of multiple alignments using the same query sequence can be calculated using
an heuristic approach described in Altschul et al., Nat. Genet. 6: 119 (1994).
Alignment programs such as BLAST program can calculate the p value.

The boundaries of the region where the sequences align can be determined
according to Doolittle, Methods in Enzymology, supra; BLAST or FASTA programs;
or by determining the area where the sequence identity is highest.

Another factor to consider for determining identity or similarity is the location
of the similarity or identity. Strong local alignment can indicate similarity even if the
length of alignment is short. Sequence identity scattered throughout the length of the

query sequence also can indicate a similarity between the query and profile sequences.

High SimilarityError! Bookmark not defined.

For the alignment results to be considered high similarity, the percent of the
alignment region length, typically, is at least about 55% of total length query
sequence; more typically, at least about 58%; even more typically; at least about 60%
of the total residue length of the query sequence. Usually, percent length of the
alignment region can be as much as about 62%; more usually, as much as about 64%;
even more usually, as much as about 66%.

Further, for high similarity, the region of alignment, typically, exhibits at least
about 75% of sequence identity; more typically, at least about 78%; even more

typically; at least about 80% sequence identity. Usually, percent sequence identity
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can be as much as about 82%; more usually, as much as about 84%: even more
usually, as much as about 86%.

The p value is used in conjunction with these methods. If high similarity is
found, the query sequence is considered to have high similarity with a profile
sequence when the p value is less than or equal to about 10?; more usually; less than
or equal to about 10”; even more usually; less than or equal to about 10, More
typically, the p value is no more than about 10*; more typically; no more than or
equal to about 10'°; even more typically; no more than or equal to about 10 for the

query sequence to be considered high similarity.

Weak Similarity

For the alignment results to be considered weak similarity, there is no
minimum percent length of the alignment region nor minimum length of alignment.

A better showing of weak similarity is considered when the region of alignment is,
typically, at least about 15 amino acid residues in length; more typically, at least about
20; even more typically; at least about 25 amino acid residues in length. Usually,
length of the alignment region can be as much as about 30 amino acid residues; more
usually, as much as about 40; even more usually, as much as about 60 amino acid
residues.

Further, for weak similarity, the region of alignment, typically, exhibits at least
about 35% of sequence identity; more typically, at least about 40%; even more
typically; at least about 45% sequence identity. Usually, percent sequence identity
can be as much as about 50%; more usually, as much as about 55%; even more
usually, as much as about 60%.

If low similarity is found, the query sequence is considered to have weak
similarity with a profile sequence when the p value is usually less than or equal to
about 107; more usually; less than or equal to about 10”; even more usually; less than
or equal to about 10*. More typically, the p value is no more than about 10; more
usually; no more than or equal to about 10"'°; even more usually; no more than or

equal to about 10" for the query sequence to be considered weak similarity.
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Similarity Determined by Sequence Identity AloneError! Bookmark not defined.

Sequence identity alone can be used to determine similarity of a query
sequence to an individual sequence and can indicate the activity of the sequence.
Such an alignment, preferably, permits gaps to align sequences. Typically, the query
sequence is related to the profile sequence if the sequence identity over the entire
query sequence is at least about 15%; more typically, at least about 20%; even more
typically, at least about 25%; even more typically, at least about 50%. Sequence
identity alone as a measure of similarity is most useful when the query sequence is
usually, at least 80 residues in length; more usually, 90 residues; even more usually, at
least 95 amino acid residues in length. More typically, similarity can be concluded
based on sequence identity alone when the query sequence is preferably 100 residues

in length; more preferably, 120 residues in length; even more preferably, 150 amino

acid residues in length.

Determining Activity from Alignments with Profile and Multiple Aligned Sequences

Translations of the nucleic acids can be aligned with amino acid profiles that
define either protein families or common motifs. Also, translations of the nucleic
acids can be aligned to multiple sequence alignments (MSA) comprising the
polypeptide sequences of members of protein families or motifs. Similarity or
identity with profile sequences or MSAs can be used to determine the activity of the
polypeptides encoded by nucleic acids or corresponding cDNA or genes. For
example, sequences that show an identity or similarity with a chemokine profile or
MSA can exhibit chemokine activities.

Profiles can designed manually by (1) creating a MSA, which is an alignment
of the amino acid sequence of members that belong to the family and (2) constructing
a statistical representation of the alignment. Such methods are described, for

example, in Birney ef al., Nucl. Acid Res. 24(14): 2730-2739 (1996).

MSAs of some protein families and motifs are publicly available. For
example, these include MSAs of 547 different families and motifs. These MSAs are
described also in Sonnhammer et al., Proteins 28: 405-420 (1997). Other sources are

also available in the world wide web. A brief description of these MSAs is reported

in Pascarella et al., Prot. Eng. 9(3): 249-251 (1996).
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Techniques for building profiles from MSAs are described in Sonnhammer et
al., supra; Birney et al., supra; and Methods in Enzymology, vol. 266: “Computer
Methods for Macromolecular Sequence Analysis,” 1996, ed. Doolittle, Academic
Press, Inc., a division of Harcourt Brace & Co., San Diego, California, USA.

Similarity between a query sequence and a protein family or motif can be
determined by (a) comparing the query sequence against the profile and/or (b)
aligning the query sequence with the members of the family or motif.

Typically, a program such as Searchwise can be used to compare the query
sequence to the statistical representation of the multiple alignment, also known as a
profile. The program is described in Birney et al., supra. Other techniques to compare
the sequence and profile are described in Sonnhammer e al., supra and Doolittle,
supra.

Next, methods described by Feng e al., J. Mol. Evol. 25: 351-360 (1987) and
Higgins er al., CABIOS 5: 151-153 (1989) can be used align the query sequence with
the members of a family or motif, also known as a MSA. Computer programs, such
as PILEUP, can be used. See Feng et al., infra.

The following factors are used to determine if a similarity between a query
sequence and a profile or MSA exists: (1) number of conserved residues found in the
query sequence, (2) percentage of conserved residues found in the query sequence, (3)
number of frameshifts, and (4) spacing between conserved residues.

Some alignment programs that both translate and align sequences can make
any number of frameshifts when translating the nucleotide sequence to produce the
best alignment. The fewer frameshifts needed to produce an alignment, the stronger
the similarity or identity between the query and profile or MSAs. For example, a
weak similarity resulting from no frameshifts can be a better indication of activity or
structure of a query sequence, than a strong similarity resulting from two frameshifts.
Preferably, three or fewer frameshifts are found in an alignment; more preferably two
or fewer framéshifts; even more preferably, one or fewer fran;eshifts; even more
preferably, no frameshifts are found in an alignment of query and profile or MSAs.

Conserved residues are those amino acids that are found at a particular
position in all or some of the family or motif members. For example, most known

chemokines contain four conserved cysteines. Alternatively, a position is considered
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conserved if only a certain class of amino acids is found in a particular position in all
or some of the family members. For example, the N-terminal position may contain a
positively charged amino acid, such as lysine, arginine, or histidine.

Typically, a residue of a polypeptide is conserved when a class of amino acids
or a single amino acid is found at a particular position in at least about 40% of all
class members; more typically, at least about 50%; even more typically, at least about
60% of the members. Usually, a residue is conserved when a class or single amino
acid is found in at least about 70% of the members of a family or motif: more usually,
at least about 80%; even more usually, at least about 90%; even more usually, at least
about 95%.

A residue is considered conserved when three unrelated amino acids are found
at a particular position in the some or all of the members; more usually, two unrelated
amino acids. These residues are conserved when the unrelated amino acids are found
at particular positions in at least about 40% of all class member; more typically, at
least about 50%; even more typically, at least about 60% of the members. Usually, a
residue is conserved when a class or single amino acid is found in at least about 70%
of the members of a family or motif; more usually, at least about 80%; even more
usually, at least about 90%; even more usually, at least about 95%.

A query sequence has similarity to a profile or MSA when the query sequence
comprises at least about 25% of the conserved residues of the profile or MSA; more
usually, at least about 30%; even more usually; at least about 40%. Typically, the
query sequence has a stronger similarity to a profile sequence or MSA when the query
sequence comprises at least about 45% of the conserved residues of the profile or

MSA; more typically, at least about 50%; even more typically; at least about 55%.

V. Probes and Primers

The nucleotide sequences determined from the cloning of genes from tumor
cells, especially colon cancer cell lines and tissues will further allow for the
generation of probes and primers designed for identifying and/or cloning homologs in
other cell types, e.g., from other tissues, as well as homologs from other mammalian
organisms. Nucleotide sequences useful as probes/primers may include all or a

portion of the sequences listed in SEQ ID Nos. 1-850 or sequences complementary
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thereto or sequences which hybridize under stringent conditions to all or a portion of
SEQ ID Nos. 1-850. For instance, the present invention also provides a probe/primer
comprising a substantially purified oligonucleotide, which oligonucleotide comprising
a nucleotide sequence that hybridizes under stringent conditions to at least
approximately 12, preferably 25, more preferably 40, 50, or 75 consecutive
nucleotides up to the full length of the sense or anti-sense sequence selected from the
group consisting of SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more
preferably SEQ ID Nos. 1-127, or a sequence complementary thereto, or naturally
occurring mutants thereof. For instance, primers based on a nucleic acid represented
in SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID
Nos. 1-127, or a sequence complementary thereto, can be used in PCR reactions to
clone homologs of that sequence.

In yet another embodiment, the invention provides probes/primers comprising
a nucleotide sequence that hybridizes under moderately stringent conditions to at least
approximately 12, 16, 25, 40, 50 or 75 consecutive nucleotides up to the full length of
the sense or antisense sequence selected from the group consisting of SEQ ID Nos. 1-
850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or
naturally occurring mutants thereof.

In particular, these probes are useful because they provide a method for
detecting mutations in wild-type genes of the present invention. Nucleic acid probes
which are complementary to a wild-type gene of the present invention and can form
mismatches with mutant genes are provided, allowing for detection by enzymatic or
chemical cleavage or by shifts in electrophoretic mobility.

Likewise, probes based on the subject sequences can be used to detect
transcripts or genomic sequences encoding the same or homologous proteins, for use,
for example, in prognostic or diagnostic assays. In preferred embodiments, the probe
further comprises a label group attached thereto and able to be detected, e.g., the label
group is selected from radioisotopes, fluorescent compounds, chemiluminescent
compounds, enzymes, and enzyme co-factors.

Full-length cDNA molecules comprising the disclosed nucleic acids are
obtained as follows. A subject nucleic acid or a portion thereof comprising at least

about 12, 15, 18, or 20 nucleotides up to the full length of a sequence represented in
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SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID
Nos. 1-127, or a sequence complementary thereto, may be used as a hybridization
probe to detect hybridizing members of a cDNA library using probe design methods,
cloning methods, and clone selection techniques as described in U.S. Patent No.
5,654,173, “Secreted Proteins and Polynucleotides Encoding Them,” incorporated
herein by reference. Libraries of cDNA may be made from selected tissues, such as
normal or tumor tissue, or from tissues of a mammal treated with, for example, a
pharmaceutical agent. Preferably, the tissue is the same as that used to generate the
nucleic acids, as both the nucleic acid and the cDNA represent expressed genes. Most
preferably, the cDNA library is made from the biological material described herein in
the Examples. Alternatively, many cDNA libraries are available commercially.
(Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Ed (Cold Spring
Harbor Press, Cold Spring Harbor, NY 1989). The choice of cell type for library
construction may be made after the identity of the protein encoded by the nucleic
acid-related gene is known. This will indicate which tissue and cell types are likely to
express the related gene, thereby containing the mRNA for generating the cDNA.

Members of the library that are larger than the nucleic acid, and preferably that
contain the whole sequence of the native message, may be obtained. To confirm that
the entire cDNA has been obtained, RNA protection experiments may be performed
as follows. Hybridization of a full-length cDNA to an mRNA may protect the RNA
from RNase degradation. If the cDNA is not full length, then the portions of the
mRNA that are not hybridized may be subject to RNase degradation. This may be
assayed, as is known in the art, by changes in electrophoretic mobility on
polyacrylamide gels, or by detection of released monoribonucleotides. Sambrook et
al., Molecular Cloning: A Laboratory Manual, 2nd Ed. (Cold Spring Harbor Press,
Cold Spring Harbor, NY 1989). In order to obtain additional sequences 5' to the end
of a partial cDNA, 5' RACE (PCR Protocols: A Guide to Methods and Applications
(Academic Press, Inc. 1990)) may be performed.

Genomic DNA may be isolated using nucleic acids in a manner similar to the
isolation of full-length cDNAs. Briefly, the nucleic acids, or portions thereof, may be
used as probes to libraries of genomic DNA. Preferably, the library is obtained from

the cell type that was used to generate the nucleic acids. Most preferably, the genomic
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DNA is obtained from the biological material described herein in the Example. Such
libraries may be in vectors suitable for carrying large segments of a genome, such as

P1 or YAC, as described in detail in Sambrook et al., 9.4-9.30. In addition, genomic

sequences can be isolated from human BAC libraries, which are commercially

available from Research Genetics, Inc., Huntville, Alabama, USA, for example. In
order to obtain additional 5' or 3' sequences, chromosome walking may be performed,
as described in Sambrook et al., such that adjacent and overlapping fragments of
genomic DNA are isolated. These may be mapped and pieced together, as is known in
the art, using restriction digestion enzymes and DNA ligase.

Using the nucleic acids of the invention, corresponding full length genes can
be isolated using both classical and PCR methods to construct and probe cDNA
libraries. Using either method, Northern blots, preferably, may be performed on a
number of cell types to determine which cell lines express the gene of interest at the
highest rate.

Classical methods of constructing cDNA libraries are taught in Sambrook et
al., supra. With these methods, cDNA can be produced from mRNA and inserted into
viral or expression vectors. Typically, libraries of mRNA comprising poly(A) tails can
be produced with poly(T) primers. Similarly, cDNA libraries can be produced using
the instant sequences as primers.

PCR methods may be used to amplify the members of a cDNA library that
comprise the desired insert. In this case, the desired insert may contain sequence from
the full length cDNA that corresponds to the instant nucleic acids. Such PCR methods
include gene trapping and RACE methods.

Gene trapping may entail inserting a member of a cDNA library into a vector.
The vector then may be denatured to produce single stranded molecules. Next, a
substrate-bound probe, such a biotinylated oligo, may be used to trap cDNA inserts of
interest. Biotinylated probes can be linked to an avidin-bound solid substrate. PCR
methods can be used to amplify the trapped cDNA. To trap sequences corresponding
to the full length genes, the labeled probe sequence may be based on the nucleic acids
of the invention, e.g., SEQ ID Nos. 1-383, preferably SEQ ID Nos. 1-127,0ra
sequence complementary thereto. Random primers or primers specific to the library

vector can be used to amplify the trapped cDNA. Such gene trapping techniques are
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described in Gruber et al., PCT WO 95/04745 and Gruber ef al., U.S. Pat. No.
5,500,356. Kits are commercially available to perform gene trapping experiments
from, for example, Life Technologies, Gaithersburg, Maryland, USA.

“Rapid amplification of cDNA ends,” or RACE, is a PCR method of
amplifying cDNAs from a number of different RNAs. The cDNAs may be ligated to
an oligonucleotide linker and amplified by PCR using two primers. One primer may
be based on sequence from the instant nucleic acids, for which full length sequence is
desired, and a second primer may comprise a sequence that hybridizes to the
oligonucleotide linker to amplify the cDNA. A description of this method is reported
in PCT Pub. No. WO 97/19110.

In preferred embodiments of RACE, a common primer may be designed to
anneal to an arbitrary adaptor sequence ligated to cDNA ends (Apte and Siebert,
Biotechniques 15:890-893, 1993; Edwards et al., Nuc. Acids Res. 19:5227-5232,
1991). When a single gene-specific RACE primer is paired with the common primer,
preferential amplification of sequences between the single gene specific primer and
the common primer occurs. Commercial cDNA pools modified for use in RACE are
available.

Another PCR-based method generates full-length cDNA library with anchored
ends without specific knowledge of the cDNA sequence. The method uses lock-
docking primers (I-VI), where one primer, poly TV (I-IIT) locks over the polyA tail of
eukaryotic mRNA producing first strand synthesis and a second primer, polyGH (IV-
VI) locks onto the polyC tail added by terminal deoxynucleotidy! transferase (TdT).
This method is described in PCT Pub. No. WO 96/40998.

The promoter region of a gene generally is located 5° to the initiation site for
RNA polymerase II. Hundreds of promoter regions contain the “TATA” box, a
sequence such as TATTA or TATAA, which is sensitive to mutations. The promoter
region can be obtained by performing 5’ RACE using a primer from the coding region
of the gene. Alternatively, the cDNA can be used as a probe for the genomic
sequence, and the region 5’ to the coding region is identified by “walking up.”

If the gene is highly expressed or differentially expressed, the promoter from

the gene may be of use in a regulatory construct for a heterologous gene.
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Once the full-length cDNA or gene is obtained, DNA encoding variants can be
prepared by site-directed mutagenesis, described in detail in Sambrook et al., 15.3-
15.63. The choice of codon or nucleotide to be replaced can be based on the disclosure
herein on optional changes in amino acids to achieve altered protein structure and/or
function.

As an alternative method to obtaining DNA or RNA from a biological
material, nucleic acid comprising nucleotides having the sequence of one or more
nucleic acids of the invention can be synthesized. Thus, the invention encompasses
nucleic acid molecules ranging in length from 12 nucleotides (corresponding to at
least 12 contiguous nucleotides which hybridize under stringent conditions to or are at
least 80% identical to a nucleic acid represented by one of SEQ ID Nos. 1-850,
preferably SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a
sequence complementary thereto) up to a maximum length suitable for one or more
biological manipulations, including replication and expression, of the nucleic acid
molecule. The invention includes but is not limited to (a) nucleic acid having the size
of a full gene, and comprising at least one of SEQ ID Nos. 1-850, preferably SEQ ID
Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a sequence complementary
thereto; (b) the nucleic acid of (a) also comprising at least one additional gene,
operably linked to permit expression of a fusion protein; (c) an expression vector
comprising (a) or (b); (d) a plasmid comprising (a) or (b); and () a recombinant viral
particle comprising (a) or (b). Construction of (a) can be accomplished as described
below in part IV.

The sequence of a nucleic acid of the present invention is not limited and can
be any sequence of A, T, G, and/or C (for DNA) and A, U, G, and/or C (for RNA) or
modified bases thereof, including inosine and pseudouridine. The choice of sequence
will depend on the desired function and can be dictated by coding regions desired, the

intron-like regions desired, and the regulatory regions desired.

VI Vectors Carrying Nucleic Acids of the Present Invention

The invention further provides plasmids and vectors, which can be used to
express a gene in a host cell. The host cell may be any prokaryotic or eukaryotic cell.

Thus, a nucleotide sequence derived from any one of SEQ ID Nos. 1-850, preferably
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SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a sequence
complementary thereto, encoding all or a selected portion of a protein, can be used to
produce a recombinant form of an polypeptide via microbial or eukaryotic cellular
processes. Ligating the polynucleotide sequence into a gene construct, such as an
expression vector, and transforming or transfecting into hosts, either eukaryotic
(yeast, avian, insect or mammalian) or prokaryotic (bacterial cells), are standard
procedures well known in the art.

Vectors that allow expression of a nucleic acid in a cell are referred to as
expression vectors. Typically, expression vectors contain a nucleic acid operably
linked to at least one transcriptional regulatory sequence. Regulatory sequences are
art-recognized and are selected to direct expression of the subject nucleic acids.
Transcriptional regulatory sequences are described in Goeddel; Gene Expression
Technology: Methods in Enzymology 185, Academic Press, San Diego, CA (1990).
In one embodiment, the expression vector includes a recombinant gene encoding a
peptide having an agonistic activity of a subject polypeptide, or alternatively,
encoding a peptide which is an antagonistic form of a subject polypeptide.

The choice of plasmid will depend on the type of cell in which propagation is
desired and the purpose of propagation. Certain vectors are useful for amplifying and
making large amounts of the desired DNA sequence. Other vectors are suitable for
expression in cells in culture. Still other vectors are suitable for transfer and
expression in cells in a whole animal or person. The choice of appropriate vector is
well within the skill of the art. Many such vectors are available commercially. The
nucleic acid or full-length gene is inserted into a vector typically by means of DNA
ligase attachment to a cleaved restriction enzyme site in the vector. Alternatively, the
desired nucleotide sequence may be inserted by homologous recombination in vivo.
Typically this is accomplished by attaching regions of homology to the vector on the
flanks of the desired nucleotide sequence. Regions of homology are added by ligation
of oligonucleotides, or by polymerase chain reaction using primers comprising both
the region of homology and a portion of the desired nucleotide sequence, for example.

Nucleic acids or full-length genes are linked to regulatory sequences as
appropriate to obtain the desired expression properties. These may include promoters

(attached either at the 5' end of the sense strand or at the 3' end of the antisense
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strand), enhancers, terminators, operators, repressors, and inducers. The promoters
may be regulated or constitutive. In some situations it may be desirable to use
conditionally active promoters, such as tissue-specific or developmental stage-specific
promoters. These are linked to the desired nucleotide sequence using the techniques
described above for linkage to vectors. Any techniques known in the art may be used.

When any of the above host cells, or other appropriate host cells or organisms,
are used to replicate and/or express the polynucleotides or nucleic acids of the
invention, the resulting replicated nucleic acid, RNA, expressed protein or
polypeptide, is within the scope of the invention as a product of the host cell or
organism. The product is recovered by any appropriate means known in the art.

Once the gene corresponding to the nucleic acid is identified, its expression
can be regulated in the cell to which the gene is native. For example, an endogenous
gene of a cell can be regulated by an exogenous regulatory sequence as disclosed in
U.S. Patent No. 5,641,670, “Protein Production and Protein Delivery.”

A number of vectors exist for the expression of recombinant proteins in yeast
(see, for example, Broach ef al. (1983) in Experimental Manipulation of Gene
Expression, ed. M. Inouye, Academic Press, p. 83, incorporated by reference herein).
In addition, drug resistance markers such as ampicillin can be used. In an illustrative
embodiment, a polypeptide is produced recombinantly utilizing an expression vector
generated by sub-cloning one of the nucleic acids represented in one of SEQ ID Nos.
1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a
sequence complementary thereto.

The preferred mammalian expression vectors contain both prokaryotic
sequences, to facilitate the propagation of the vector in bacteria, and one or more
eukaryotic transcription units that are expressed in eukaryotic cells. The various
methods employed in the preparation of plasmids and transformation of host
organisms are well known in the art. For other suitable expression systems for both
prokaryotic and eukaryotic cells, as well as general recombinant procedures, see
Molecular Cloning: A Laboratory Manual, 2™ Ed., ed. by Sambrook, Fritsch and
Maniatis (Cold Spring Harbor Laboratory Press: 1989) Chapters 16 and 17.

When it is desirable to express only a portion of a gene, e.g., a truncation mutant, it

may be necessary to add a start codon (ATG) to the oligonucleotide fragment
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containing the desired sequence to be expressed. It is well known in the art that a
methionine at the N-terminal position can be enzymatically cleaved by the use of the
enzyme methionine aminopeptidase (MAP). MAP has been cloned from E. coli (Ben-
Bassat et al. (1987) J. Bacteriol. 169:751-757) and Salmonella typhimurium and its in
vitro activity has been demonstrated on recombinant proteins (Miller ef al. (1987)
PNAS 84:2718-1722). Therefore, removal of an N-terminal methionine, if desired,
can be achieved either in vivo by expressing polypeptides in a host which produces
MAP (e.g., E. coli or CM89 or S. cerevisiae), or in vitro by use of purified MAP (e.g.,
procedure of Miller et al., supra).

Moreover, the nucleic acid constructs of the present invention can also be used
as part of a gene therapy protocol to deliver nucleic acids such as antisense nucleic
acids. Thus, another aspect of the invention features expression vectors for in vivo or
in vitro transfection with an antisense oligonucleotide.

In addition to viral transfer methods, non-viral methods can also be employed
to introduce a subject nucleic acid, e.g., a sequence represented by one of SEQ ID
Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127,
or a sequence complementary thereto, into the tissue of an animal. Most nonviral
methods of gene transfer rely on normal mechanisms used by mammalian cells for the
uptake and intracellular transport of macromolecules. In preferred embodiments, non-
viral targeting means of the present invention rely on endocytic pathways for the
uptake of the subject nucleic acid by the targeted cell. Exemplary targeting means of
this type include liposomal derived systems, polylysine conjugates, and artificial viral
envelopes.

A nucleic acid of any of SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383,
even more preferably SEQ ID Nos. 1-127, or a sequence complementary thereto, the
corresponding cDNA, or the full-length gene may be used to express the partial or
complete gene product. Appropriate nucleic acid constructs are purified using
standard recombinant DNA techniques as described in, for example, Sambrook et al.,
(1989) Molecular Cloning: A Laboratory Manual, 2nd ed. (Cold Spring Harbor Press,
Cold Spring Harbor, New York), and under current regulations described in United
States Dept. of HHS, National Institute of Health (NIH) Guidelines for Recombinant
DNA Research. The polypeptides encoded by the nucleic acid may be expressed in
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any expression system, including, for example, bacterial, yeast, insect, amphibian and
mammalian systems. Suitable vectors and host cells are described in U.S. Patent No.
5,654,173.

Bacteria. Expression systems in bacteria include those described in Chang et
al., Nature (1978) 275:615, Goeddel et al., Nature (1979) 281:544, Goeddel et al.,
Nucleic Acids Res. (1980) 8:4057; EP 0 036,776, U.S. Patent No. 4,551,433, DeBoer

etal, Proc. Natl. Acad. Sci. (USA) (1983) 80:2125, and Siebenlist et al., Cell (1980)
20:269.

Yeast. Expression systems in yeast include those described in Hinnen e¢ al,
Proc. Natl. Acad. Sci. (US4) (1978) 75:1929; Ito et al., J. Bacteriol. (1983) 153:163;
Kurtz et al., Mol. Cell. Biol. (1986) 6:142; Kunze et al., J. Basic Microbiol. (1985)
25:141; Gleeson et al., J. Gen. Microbiol. (1986) 132:3459, Roggenkamp et al., Mol.
Gen. Genet. (1986) 202:302) Das et al., J. Bacteriol. (1984) 158:1165; De
Louvencourt et al., J. Bacteriol. (1983) 154:737, Van den Berg et al., Bio/Technology
(1990) 8:135; Kunze et al., J. Basic Microbiol. (1985) 25:141; Cregg et al., Mol. Cell.
Biol. (1985) 5:3376, U.S. Patent Nos. 4,837,148 and 4,929,555; Beach and Nurse,
Nature (1981) 300:706; Davidow et al., Curr. Genet. (1985) 10:380, Gaillardin et al.,
Curr. Genet. (1985) 10:49, Ballance et al., Biochem. Biophys. Res. Commun. (1983)
112:284289; Tilburn et al., Gene (1983) 26:205221, Yelton et al., Proc. Natl. Acad.
Sci. (USA) (1984) 81:14701474, Kelly and Hynes, EMBO J. (1985) 4:475479; EP 0
244,234, and WO 91/00357.

Insect Cells. Expression of heterologous genes in insects is accomplished as
described in U.S. Patent No. 4,745,051, Friesen et al. (1986) "The Regulation of
Baculovirus Gene Expression" in: The Molecular Biology Of Baculoviruses (W.
Doerfler, ed.), EP 0 127,839, EP 0 155,476, and Vlak et al., J. Gen. Virol. (1988)
69:765776, Miller et al., Ann. Rev. Microbiol. (1988) 42:177, Carbonell et al., Gene
(1988) 73:409, Maeda et al., Nature (1985) 315:592594, LebacqVerheyden et al.,
Mol. Cell. Biol. (1988) 8:3129; Smith et al., Proc. Natl. Acad. Sci. (USA) (1985)
82:8404, Miyajima et al., Gene (1987) 58:273; and Martin et al., DNA (1988) 7:99.
Numerous baculoviral strains and variants and corresponding permissive insect host

cells from hosts are described in Luckow ef al., Bio/T: echnology (1988) 6:4755, Miller
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et al., Generic Engineering (Setlow, J.K. et al. eds.), Vol. 8 (Plenum Publishing,
1986), pp. 277279, and Maeda et al., Nature, (1985) 315:592-594.

Mammalian Cells. Mammalian expression is accomplished as described in
Dijkema et al., EMBO J. (1985) 4:761, Gorman et al., Proc. Natl. Acad. Sci, (USA)
(1982) 79:6777, Boshart et al., Cell (1985) 41:521 and U.S. Patent No. 4,399,216.
Other features of mammalian expression are facilitated as described in Ham and
Wallace, Meth. Enz. (1979) 58:44, Barnes and Sato, Anal. Biochem. (1980) 102:255
U.S. Patent Nos. 4,767,704, 4,657,866, 4,927,762, 4,560,655, WO 90/103430, WO
87/00195, and U.S. RE 30,985.

3

VII. Therapeutic Nucleic Acid Constructs

One aspect of the invention relates to the use of the isolated nucleic acid, e. g.,
SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID
Nos. 1-127, or a sequence complementary thereto, in antisense therapy. As used
herein, antisense therapy refers to administration or in situ generation of
oligonucleotide molecules or their derivatives which specifically hybridize (e.g., bind)
under cellular conditions with the cellular mRNA and/or genomic DNA, thereby
inhibiting transcription and/or translation of that gene. The binding may be by
conventional base pair complementarity, or, for example, in the case of binding to
DNA duplexes, through specific interactions in the major groove of the double helix.
In general, antisense therapy refers to the range of techniques generally employed in
the art, and includes any therapy which relies on specific binding to oligonucleotide
sequences.

An antisense construct of the present invention can be delivered, for example,
as an expression plasmid which, when transcribed in the cell, produces RNA which is
complementary to at least a unique portion of the cellular mRNA. Alternatively, the
antisense construct is an oligonucleotide probe which is generated ex vivo and which,
when introduced into the cell, causes inhibition of expression by hybridizing with the
mRNA and/or genomic sequences of a subject nucleic acid. Such oligonucleotide
probes are preferably modified oligonucleotides which are resistant to endogenous
nucleases, e.g., exonucleases and/or endonucleases, and are therefore stable in vivo.

Exemplary nucleic acid molecules for use as antisense oligonucleotides are
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phosphoramidate, phosphorothioate and methylphosphonate analogs of DNA (see also
U.S. Patents 5,176,996; 5,264,564; and 5,256,775). Additionally, general approaches
to constructing oligomers useful in antisense therapy have been reviewed, for
example, by Van der Krol et al. (1988) BioTechniques 6:958-976; and Stein et al.
(1988) Cancer Res 48:2659-2668. With respect to antisense DNA,
oligodeoxyribonucleotides derived from the translation initiation site, e. g., between
the -10 and +10 regions of the nucleotide sequence of interest, are preferred.

Antisense approaches involve the design of oligonucleotides (either DNA or
RNA) that are complementary to mRNA. The antisense oligonucleotides will bind to
the mRNA transcripts and prevent translation. Absolute complementarity, although
preferred, is not required. In the case of double-stranded antisense nucleic acids, a
single strand of the duplex DNA may thus be tested, or triplex formation may be
assayed. The ability to hybridize will depend on both the degree of complementarity
and the length of the antisense nucleic acid. Generally, the longer the hybridizing
nucleic acid, the more base mismatches with an RNA it may contain and still form a
stable duplex (or triplex, as the case may be). One skilled in the art can ascertain a
tolerable degree of mismatch by use of standard procedures to determine the melting
point of the hybridized complex.

Oligonucleotides that are complementary to the 5” end of the mRNA, e.g., the
5’ untranslated sequence up to and including the AUG initiation codon, should work
most efficiently at inhibiting translation. However, sequences complementary to the
3’ untranslated sequences of mRNAs have recently been shown to be effective at
inhibiting translation of mRNAs as well. (Wagner, R. 1994. Nature 372:333).
Therefore, oligonucleotides complementary to either the 5° or 3’ untranslated, non-
coding regions of a gene could be used in an antisense approach to inhibit translation
of endogenous mRNA. Oligonucleotides complementary to the 5’ untranslated region
of the mRNA should include the complement of the AUG start codon. Antisense
oligonucleotides complementary to mRNA coding regions are typically less efficient
inhibitors of translation but could also be used in accordance with the invention.
Whether designed to hybridize to the 5, 3’, or coding region of subject mRNA,

antisense nucleic acids should be at least six nucleotides in length, and are preferably
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less that about 100 and more preferably less than about 50, 25, 17 or 10 nucleotides in
length.

Regardless of the choice of target sequence, it is preferred that in vitro studies
are first performed to quantitate the ability of the antisense oligonucleotide to
quantitate the ability of the antisense oligonucleotide to inhibit gene expression. It is
preferred that these studies utilize controls that distinguish between antisense gene
inhibition and nonspecific biological effects of oligonucleotides. It is also preferred
that these studies compare levels of the target RNA or protein with that of an internal
control RNA or protein. Additionally, it is envisioned that results obtained using the
antisense oligonucleotide are compared with those obtaihed using a control
oligonucleotide. It is preferred that the control oligonucleotide is of approximately
the same length as the test oligonucleotide and that the nucleotide sequence of the
oligonucleotide differs from the antisense sequence no more than is necessary to
prevent specific hybridization to the target sequence.

The oligonucleotides can be DNA or RNA or chimeric mixtures or derivatives
or modified versions thereof, single-stranded or double-stranded. The oligonucleotide
can be modified at the base moiety, sugar moiety, or phosphate backbone, for
example, to improve stability of the molecule, hybridization, etc. The oligonucleotide
may include other appended groups such as peptides (e.g., for targeting host cell
receptors), or agents facilitating transport across the cell membrane (see, e. g.,
Letsinger et al., 1989, Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556; Lemaitre et al.,
1987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. WO 88/09810,
published December 15, 1988) or the blood-brain barrier (see, e.g., PCT Publication
No. WO 89/10134, published April 25, 1988), hybridization-triggered cleavage agents
(See, e.g., Krol et al., 1988, BioTechniques 6:958-976), or intercalating agents (See,
e.g., Zon, 1988, Pharm. Res. 5:539-549). To this end, the oligonucleotide may be
conjugated to another molecule, e.g., a peptide, hybridization triggered cross-linking
agent, transport agent, hybridization-triggered cleavage agent, etc.

The antisense oligonucleotide may comprise at least one modified base moiety
which is selected from the group including but not limited to 5-fluorouracil, 5-
bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 5-

(carboxyhydroxytriethyl) uracil, S-carboxymethylaminomethyl-2-thiouridine, 5-
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carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine,
Né6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine,
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine,
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil,
beta-D-mannosylqueosine, 5’-methoxycarboxymethyluracil, 5-methoxyuracil, 2-
methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine,
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-
thiouracil, S-methyluracil, uracil-5- oxyacetic acid methylester, uracil-5-oxyacetic
acid (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and
2,6-diaminopurine.

The antisense oligonucleotide may also comprise at least one modified sugar
moiety selected from the group including but not limited to arabinose, 2-
fluoroarabinose, xylulose, and hexose.

The antisense oligonucleotide can also contain a neutral peptide-like
backbone. Such molecules are termed peptide nucleic acid (PNA)-oligomers and are
described, e.g., in Perry-O’Keefe et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93:14670
and in Eglom et al. (1993) Nature 365:566. One advantage of PNA oligomers is their
capability to bind to complementary DNA essentially independently from the ionic
strength of the medium due to the neutral backbone of the DNA. In yet another
embodiment, the antisense oligonucleotide comprises at least one modified phosphate
backbone selected from the group consisting of a phosphorothioate, a
phosphorodithioate, a phosphoramidothioate, a phosphoramidate, a
phosphordiamidate, a methylphosphonate, an alkyl phosphotriester, and a formacetal
or analog thereof.

In yet a further embodiment, the antisense oligonucleotide is an o-anomeric
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded
hybrids with complementary RNA in which, contrary to the usual B-units, the strands
run parallel to each other (Gautier et al., 1987, Nucl. Acids Res. 15:6625-6641). The
oligonucleotide is a 2’-O-methylribonucleotide (Inoue et al., 1987, Nucl. Acids Res.

15:6131-12148), or a chimeric RNA-DNA analogue (Inoue et al., 1987, FEBS Lett.
215:327-330).
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Oligonucleotides of the invention may be synthesized by standard methods
known in the art, e.g., by use of an automated DNA synthesizer (such as are
commercially available from Biosearch, Applied Biosystems, etc.). As examples,
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al.
(1988, Nucl. Acids Res. 16:3209), methylphosphonate olgonucleotides can be
prepared by use of controlled pore glass polymer supports (Sarin et al., 1988, Proc.
Natl. Acad. Sci. U.S.A. 85:7448-7451), etc.

While antisense nucleotides complementary to a coding region sequence can
be used, those complementary to the transcribed untranslated region and to the region
comprising the initiating methionine are most preferred.

The antisense molecules can be delivered to cells which express the target
nucleic acid in vivo. A number of methods have been developed for delivering
antisense DNA or RNA to cells; e.g., antisense molecules can be injected directly into
the tissue site, or modified antisense molecules, designed to target the desired cells
(e.g., antisense linked to peptides or antibodies that specifically bind receptors or
antigens expressed on the target cell surface) can be administered systemically.

However, it is often difficult to achieve intracellular concentrations of the
antisense sufficient to suppress translation on endogenous mRNAs. Therefore, a
preferred approach utilizes a recombinant DNA construct in which the antisense
oligonucleotide is placed under the control of a strong pol III or pol II promoter. The
use of such a construct to transfect target cells in the patient will result in the
transcription of sufficient amounts of single stranded RNAs that will form
complementary base pairs with the endogenous transcripts and thereby prevent
translation of the target mRNA. For example, a vector can be introduced in vivo such
that it is taken up by a cell and directs the transcription of an antisense RNA. Such a
vector can remain episomal or become chromosomally integrated, as long as it can be
transcribed to produce the desired antisense RNA. Such vectors can be constructed by
recombinant DNA technology methods standard in the art. Vectors can be plasmid,
viral, or others known in the art for replication and expression in mammalian cells.
Expression of the sequence encoding the antisense RNA can be by any promoter
known in the art to act in mammalian, preferably human cells. Such promoters can be

inducible or constitutive. Such promoters include but are not limited to: the SV40
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early promoter region (Bernoist and Chambon, 1981, Nature 290:304-310), the
promoter contained in the 3’ long terminal repeat of Rous sarcoma virus (Yamamoto
et al., 1980, Cell 22:787-797), the herpes thymidine kinase promoter (Wagner et al.,
1981, Proc. Natl. Acad. Sci. U.S.A. 78:1441-1445), the regulatory sequences of the
metallothionein gene (Brinster et al, 1982, Nature 296:39-42), etc. Any type of
plasmid, cosmid, YAC or viral vector can be used to prepare the recombinant DNA
construct which can be introduced directly into the tissue site; e.g., the choroid plexus
or hypothalamus. Alternatively, viral vectors can be used which selectively infect the
desired tissue (e.g., for brain, herpesvirus vectors may be used), in which case
administration may be accomplished by another route (e. g., systemically).

In another aspect of the invention, ribozyme molecules designed to
catalytically cleave target mRNA transcripts can be used to prevent translation of
target mRNA and expression of a target protein (See, e.g., PCT International
Publication WO90/11364, published October 4, 1990; Sarver ef al. , 1990, Science
247:1222-1225 and U.S. Patent No. 5,093,246). While ribozymes that cleave mRNA
at site specific recognition sequences can be used to destroy target mRNAs, the use of
hammerhead ribozymes is preferred. Hammerhead ribozyines cleave mRNAs at
locations dictated by flanking regions that form complementary base pairs with the
target mRNA. The sole requirement is that the target mRNA have the following
sequence of two bases: 5’-UG-3". The construction and production of hammerhead
ribozymes is well known in the art and is described more fully in Haseloff and
Gerlach, 1988, Nature, 334:585-591. Preferably the ribozyme is engineered so that the
cleavage recognition site is located near the 5’ end of the target mRNA; i.e., to
increase efficiency and minimize the intracellular accumulation of non-functional
mRNA transcripts.

The ribozymes of the present invention also include RNA endoribonucleases
(hereinafter “Cech-type ribozymes™) such as the one which occurs naturally in
Tetrahymena thermophila (known as the IVS, or L-19 IVS RNA) and which has been
extensively described by Thomas Cech and collaborators (Zaug, et al., 1984, Science,
224:574-578; Zaug and Cech, 1986, Science, 231 :470-475; Zaug, et al., 1986, Nature,
324:429-433; published International patent application No. WO88/04300 by
University Patents Inc.; Been and Cech, 1986, Cell, 47:207-216). The Cech-type
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ribozymes have an eight base pair active site which hybridizes to a target RNA
sequence whereafter cleavage of the target RNA takes place. The invention
encompasses those Cech-type ribozymes which target eight base-pair active site
sequences that are present in a target gene.

As in the antisense approach, the ribozymes can be composed of modified
oligonucleotides (e.g., for improved stability, targeting, etc.) and should be delivered
to cells which express the target gene in vivo. A preferred method of delivery
involves using a DNA construct “encoding” the ribozyme under the control of a
strong constitutive pol III or pol Il promoter, so that transfected cells will produce
sufficient quantities of the ribozyme to destroy endogenous messages and inhibit
translation. Because ribozymes, unlike antisense molecules, are catalytic, a lower
intracellular concentration is required for efficiency.

Antisense RNA, DNA, and ribozyme molecules of the invention may be
prepared by any method known in the art for the synthesis of DNA and RNA
molecules. These include techniques for chemically synthesizing
oligodeoxyribonucleotides and oligoribonucleotides well known in the art such as for
example solid phase phosphoramidite chemical synthesis. Alternatively, RNA
molecules may be generated by in vitro and in vivo transcription of DNA sequences
encoding the antisense RNA molecule. Such DNA sequences may be incorporated
into a wide variety of vectors which incorporate suitable RNA polymerase promoters
such as the T7 or SP6 polymerase promoters. Alternatively, antisense cDNA
constructs that synthesize antisense RNA constitutively or inducibly, depending on
the promoter used, can be introduced stably into cell lines.

Moreover, various well-known modifications to nucleic acid molecules may
be introduced as a means of increasing intracellular stability and half-life. Possible
modifications include but are not limited to the addition of flanking sequences of
ribonucleotides or deoxyribonucleotides to the 5° and/or 3’ ends of the molecule or
the use of phosphorothioate or 2° O-methy! rather than phosphodiesterase linkages

within the oligodeoxyribonucleotide backbone.

VIII. Polypeptides of the Present Invention
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The present invention makes available isolated polypeptides which are isolated
from, or otherwise substantially free of other cellular proteins, especially other signal
transduction factors and/or transcription factors which may normally be associated
with the polypeptide. Subject polypeptides of the present invention include
polypeptides encoded by the nucleic acids of SEQ ID Nos. 1-850, preferably SEQ ID
Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a sequence complementary
thereto, or polypeptides encoded by genes of which a sequence in SEQ ID Nos. 1-850
preferably SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a

b

sequence complementary thereto, is a fragment. Polypeptides of the present invention
include those proteins which are differentially regulated in tumor cells, especially
colon cancer-derived cell lines (relative to normal cells, e.g., normal colon tissue and
non-colon tissue). In preferred embodiments, the polypeptides are upregulated in
tumor cells, especially colon cancer cancer-derived cell lines. In other embodiments,
the polyﬁeptides are downregulated in tumor cells, especially colon cancer-derived
cell lines. Proteins which are upregulated, such as oncogenes, or downregulated, such
as tumor suppressors, in aberrantly proliferating cells may be targets for diagnostic or
therapeutic techniques. For example, upregulation of the cdc2 gene induces mitosis.
Overexpression of the my?! gene, a mitotic deactivator, negatively regulates the
activity of cdc2. Aberrant proliferation may thus be induced either by upregulating
cdc2 or by downregulating myt]

The term “substantially free of other cellular proteins” (also referred to herein
as “contaminating proteins”) or “substantially pure or purified preparations” are
defined as encompassing preparations of polypeptides having less than about 20% (by
dry weight) contaminating protein, and preferably having less than about 5%
contaminating protein. Functional forms of the subject polypeptides can be prepared,
for the first time, as purified preparations by using a cloned nucleic acid as described
herein. Full length proteins or fragments corresponding to one or more particular
motifs and/or domains or to arbitrary sizes, for example, at least about 5, 10, 25, 50,
75, or 100 amino acids in length are within the scope of the present invention.

For example, isolated polypeptides can be encoded by all or a portion of a
nucleic acid sequence shown in any of SEQ ID Nos. 1-850, preferably SEQ ID Nos.
1-383, even more preferably SEQ ID Nos. 1-127, or a sequence complementary
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thereto. Isolated peptidyl portions of proteins can be obtained by screening peptides
recombinantly produced from the corresponding fragment of the nucleic acid
encoding such peptides. In addition, fragments can be chemically synthesized using
techniques known in the art such as conventional Merrifield solid phase f-Moc or t-
Boc chemistry. For example, a polypeptide of the present invention may be arbitrarily
divided into fragments of desired length with no overlap of the fragments, or
preferably divided into overlapping fragments of a desired length. The fragments can
be produced (recombinantly or by chemical synthesis) and tested to identify those
peptidyl fragments which can function as either agonists or antagonists of a wild-type
(e.g., “authentic”) protein.

Another aspect of the present invention concerns recombinant forms of the
subject proteins. Recombinant polypeptides preferred by the present invention, in
addition to native proteins as described above are encoded by a nucleic acid, which is
at least 60%, more preferably at least 80%, and more preferably 85%, and more
preferably 90%, and more preferably 95% identical to an amino acid sequence
encoded by SEQ ID NOs. 1-850. Polypeptides which are encoded by a nucleic acid
that is at least about 98-99% identical with the sequence of SEQ ID Nos. 1-850 are
also within the scope of the invention. Also included in the present invention are
peptide fragments comprising at least a portion of such a protein.

In a preferred embodiment, a polypeptide of the present invention is a
mammalian polypeptide and even more preferably a human polypeptide. In
particularly preferred embodiment, the polypeptide retains wild-type bioactivity. It
will be understood that certain post-translational modifications, €.g., phosphorylation
and the like, can increase the apparent molecular weight of the polypeptide relative to
the unmodified polypeptide chain.

The present invention further pertains to recombinant forms of one of the
subject polypeptides. Such recombinant polypeptides preferably are capable of
functioning in one of either role of an agonist or antagonist of at least one biological
activity of a wild-type (“authentic”) polypeptide of the appended sequence listing. The
term “evolutionarily related to”, with respect to amino acid sequences of proteins,

refers to both polypeptides having amino acid sequences which have arisen naturally,
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and also to mutational variants of human polypeptides which are derived, for example
by combinatorial mutagenesis.

In general, polypeptides referred to herein as having an activity (e.g., are
“bioactive”) of a protein are defined as polypeptides which include an amino acid
sequence encoded by all or a portion of the nucleic acid sequences shown in one of
SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID
Nos. 1-127, or a sequence complementary thereto, and which mimic or antagonize all
or a portion of the biological/biochemical activities of a naturally occurring protein.
According to the present invention, a polypeptide has biological activity if it is a
specific agonist or antagonist of a naturally occurring form of a protein.

Assays for determining whether a compound, e.g, a protein or variant thereof,
has one or more of the above biological activities are well known in the art. In certain
embodiments, the polypeptides of the present invention have activities such as those
outlined above.

In another embodiment, the coding sequences for the polypeptide can be
incorporated as a part of a fusion gene including a nucleotide sequence encoding a
different polypeptide. This type of expression system can be useful under conditions
where it is desirable to produce an immunogenic fragment of a polypeptide (see, for
example, EP Publication No: 0259149; and Evans ef al. (1989) Nature 339:385;
Huang et al. (1988) J. Virol. 62:3855; and Schlienger et al. (1992) J. Virol. 66:2). In
addition to utilizing fusion proteins to enhance immunogenicity, it is widely
appreciated that fusion proteins can also facilitate the expression of proteins, and,
accordingly, can be used in the expression of the polypeptides of the present invention
(see, for example, Current Protocols in Molecular Biology, eds. Ausubel et al. (N.Y.:
John Wiley & Sons, 1991)). In another embodiment, a fusion gene coding for a
purification leader sequence, such as a poly-(His)/enterokinase cleavage site sequence
at the N-terminus of the desired portion of the recombinant protein, can allow
purification of the expressed fusion protein by affinity chromatography using a Ni2*
metal resin. The purification leader sequence can then be subsequently removed by
treatment with enterokinase to provide the purified protein (e.g., see Hochuli et al.

(1987) J. Chromatography 411:177; and Janknecht ef al. PNAS 88:8972).
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Techniques for making fusion genes are known to those skilled in the art.
Essentially, the joining of various DNA fragments coding for different polypeptide

sequences is performed in accordance with conventional techniques, employing blunt-

ended or stagger-ended termini for ligation, restriction enzyme digestion to provide

for appropriate termini, filling-in of cohesive ends as appropriate, alkaline
phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In another
embodiment, the fusion gene can be synthesized by conventional techniques including
automated DNA synthesizers. Alternatively, PCR amplification of nucleic acid
fragments can be carried out using anchor primers which give rise to complementary
overhangs between two consecutive nucleic acid fragments which can subsequently
be annealed to generate a chimeric nucleic acid sequence (see, for example, Current
Protocols in Molecular Biology, eds. Ausubel et al. John Wiley & Sons: 1992).

The present invention further pertains to methods of producing the subject
polypeptides. For example, a host cell transfected with a nucleic acid vector directing
expression of a nucleotide sequence encoding the subject polypeptides can be cultured
under appropriate conditions to allow expression of the peptide to occur. Suitable
media for cell culture are well known in the art. The recombinant polypeptide can be
isolated from cell culture medium, host cells, or both using techniques known in the
art for purifying proteins including ion-exchange chromatography, gel filtration
chromatography, ultrafiltration, electrophoresis, and immunoaffinity purification with
antibodies specific for such peptide. In a preferred embodiment, the recombinant
polypeptide is a fusion protein containing a domain which facilitates its purification,
such as GST fusion protein.

Moreover, it will be generally appreciated that, under certain circumstances, it
may be advantageous to provide homologs of one of the subject polypeptides which
function in a limited capacity as one of either an agonist (mimetic) or an antagonist, in
order to promote or inhibit only a subset of the biological activities of the naturally
occurring form of the protein. Thus, specific biological effects can be elicited by
treatment with a homolog of limited function, and with fewer side effects relative to
treatment with agonists or antagonists which are directed to all of the biological

activities of naturally occurring forms of subject proteins.
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Homologs of each of the subject polypeptide can be generated by mutagenesis,
such as by discrete point mutation(s), or by truncation. For instance, mutation can
give rise to homologs which retain substantially the same, or merely a subset, of the
biological activity of the polypeptide from which it was derived. Alternatively,
antagonistic forms of the polypeptide can be generated which are able to inhibit the
function of the naturally occurring form of the protein, such as by competitively
binding to a receptor.

The recombinant polypeptides of the present invention also include homologs
of the wild-type proteins, such as versions of those proteins which are resistant to
proteolytic cleavage, for example, due to mutations which alter ubiquitination or other
enzymatic targeting associated with the protein.

Polypeptides may also be chemically modified to create derivatives by
forming covalent or aggregate conjugates with other chemical moieties, such as
glycosyl groups, lipids, phosphate, acetyl groups and the like. Covalent derivatives of
proteins can be prepared by linking the chemical moieties to functional groups on
amino acid sidechains of the protein or at the N-terminus or at the C-terminus of the
polypeptide.

Modification of the structure of the subject polypeptides can be for such
purposes as enhancing therapeutic or prophylactic efficacy, stability (e.g., ex vivo
shelf life and resistance to proteolytic degradation), or post-translational modifications
(e.g., to alter phosphorylation pattern of protein). Such modified peptides, when
designed to retain at least one activity of the naturally occurring form of the protein,
or to produce specific antagonists thereof, are considered functional equivalents of the
polypeptides described in more detail herein. Such modified peptides can be
produced, for instance, by amino acid substitution, deletion, or addition. The
substitutional variant may be a substituted conserved amino acid or a substituted non-
conserved amino acid.

For example, it is reasonable to expect that an isolated replacement of a
leucine with an isoleucine or valine, an aspartate with a glutamate, a threonine with a
serine, or a similar replacement of an amino acid with a structurally related amino acid
(i.e., isosteric and/or isoelectric mutations) will not have a major effect on the

biological activity of the resulting molecule. Conservative replacements are those that
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take place within a family of amino acids that are related in their side chains.
Genetically encoded amino acids can be divided into four families: (1) acidic =
aspartate, glutamate; (2) basic = lysine, arginine, histidine; (3) nonpolar = alanine,
valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan; and (4)
uncharged polar = glycine, asparagine, glutamine, cysteine, serine, threonine, tyrosine.
In similar fashion, the amino acid repertoire can be grouped as (1) acidic = aspartate,
glutamate; (2) basic = lysine, arginine histidine, (3) aliphatic = glycine, alanine,
valine, leucine, isoleucine, serine, threonine, with serine and threonine optionally be
grouped separately as aliphatic-hydroxyl; (4) aromatic = phenylalanine, tyrosine,
tryptophan; (5) amide = asparagine, glutamine; and (6) sulfur -containing = cysteine
and methionine. (see, for example, Biochemistry, 2" ed., Ed. by L. Stryer, WH
Freeman and Co.: 1981). Whether a change in the amino acid sequence of a peptide
results in a functional homolog (e.g., functional in the sense that the resulting
polypeptide mimics or antagonizes the wild-type form) can be readily determined by
assessing the ability of the variant peptide to produce a response in cells in a fashion
similar to the wild-type protein, or competitively inhibit such a response.
Polypeptides in which more than one replacement has taken place can readily be
tested in the same manner.The variant may be designed so as to retain biological
activity of a particular region of the protein. Ina non-limiting example, Osawa et al.,
1994, Biochemistry and Molecular International 34:1003-1 009, discusses the actin
binding region of a protein from several different species. The actin binding regions
of the these species are considered homologous based on the fact that they have amino
acids that fall within “homologous residue groups.” Homologous residues are judged
according to the following groups (using single letter amino acid designations):
STAG; ILVMF; HRK; DEQN; and Fyw. For example, an S,a T, an A or a G can be
in a position and the function (in this case actin binding) is retained.

Additional guidance on amino acid substitution is available from studies of

protein evolution. Go et al., 1980, Int. J. Peptide Protein Res. 15:211-224, classified

amino acid residue sites as interior or exterior depending on their accessibility. More
frequent substitution on exterior sites was confirmed to be general in eight sets of
homologous protein families regardless of their biological functions and the presence

or absence of a prosthetic group. Virtually all types of amino acid residues had higher
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mutabilities on the exterior than in the interior. No correlation between mutability
and polarity was observed of amino acid residues in the interior and exterior,
respectively. Amino acid residues were classified into one of three groups depending
on their polarity: polar (Afg, Lys, His, Gln, Asn, Asp, and Glu); weak polar (Ala, Pro,
Gly, Thr, and Ser), and nonpolar (Cys, Val, Met, Ile, Leu, Phe, Tyr, and Trp). Amino
acid replacements during protein evolution were very conservative: 88% and 76% of
them in the interior or exterior, respectively, were within the same group of the three.
Inter-group replacements are such that weak polar residues are replaced more often by
nonpolar residues in the interior and more often by polar residues on the exterior.
Querol et al., 1996, Prot. Eng. 9:265-271, provides general rules for amino
acid substitutions to enhance protein thermostability. New glycosylation sites can be

introduced as discussed in Olsen and Thomsen, 1991, J. Gen. Microbiol. 137:579-585.

An additional disulfide bridge can be introduced, as discussed by Perry and Wetzel,
1984, Science 226:555-557; Pantoliano et al., 1987, Biochemistry 26:2077-2082;
Matsumura et al., 1989, Nature 342:291-293; Nishikawa et al., 1990, Protein Eng.
3:443-448; Takagi et al., 1990, J. Biol. Chem. 265:6874-6878; Clarke et al., 1993,
Biochemistry 32:4322-4329; and Wakarchuk et al., 1994, Protein Eng. 7:1379-1386.

An additional metal binding site can be introduced, according to Toma et al.,
1991, Biochemistry 30:97-106, and Haezerbrouck et al., 1993, Protein Eng. 6:643-
649. Substitutions with prolines in loops can be made according to Masul et al., 1994,
Appl. Env. Microbiol. 60:3579-3584; and Hardy et al., FEBS Lett. 317:89-92.

Cysteine-depleted muteins are considered variants within the scope of the
invention. These variants can be constructed according to methods disclosed in U.S.
Patent No. 4,959,314, which discloses how to substitute other amino acids for
cysteines, and how to determine biological activity and effect of the substitution.
Such methods are suitable for proteins according to this invention that have cysteine
residues suitable for such substitutions, for example to eliminate disulfide bond
formation.

To learn the identity and function of the gene that correlates with an nucleic
acid, the nucleic acids or corresponding amino acid sequences can be screened against

profiles of protein families. Such profiles focus on common structural motifs among
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proteins of each family. Publicly available profiles are described above. Additional or
alternative profiles are described below.

In comparing a new nucleic acid with known sequences, several alignment
tools are available. Examples include PileUp, which creates a multiple sequence
alignment, and is described in Feng et al., J. Mol. Evol. ( 1987) 25:351-360. Another
method, GAP, uses the alignment method of Needleman et al., J. Mol. Biol. (1970)
48:443-453. GAP is best suited for global alignment of sequences. A third method,
BestFit, functions by inserting gaps to maximize the number of matches using the

local homology algorithm of Smith and Waterman, Adv. Appl. Math. (1981) 2:482-
489.

Examples of such profiles are described below.

Chemokines

Chemokines are a family of proteins that have been implicated in lymphocyte
trafficking, inflammatory diseases, angiogenesis, hematopoiesis, and viral infection.
See, for example, Rollins, Blood (1997) 90(3):909-928, and Wells et al.,J Leuk. Biol.
(1997) 61:545-550. U.S. Patent No. 5,605,817 discloses DNA encoding a chemokine
expressed in fetal spleen. U.S. Patent No. 5,656,724 discloses chemokine-like
proteins and methods of use. U.S. Patent No. 5,602,008 discloses DNA encoding a
chemokine expressed by liver.

Mutants of the encoded chemokines are polypeptides having an amino acid
sequence that possesses at least one amino acid substitution, addition, or deletion as
compared to native chemokines. Fragments possess the same amino acid sequence of
the native chemokines; mutants may lack the amino and/or carboxyl terminal
sequences. Fusions are mutants, fragments, or the native chemokines that also include
amino and/or carboxyl terminal amino acid extensions.

The number or type of the amino acid changes is not critical, nor is the length
or number of the amino acid deletions, or amino acid extensions that are incorporated
in the chemokines as compared to the native chemokine amino acid sequences. A
polynucleotide encoding one of these variant polypeptides will retain at least about
80% amino acid identity with at least one known chemokine. Preferably, these

polypeptides will retain at least about 85% amino acid sequence identity, more
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preferably, at least about 90%; even more preferably, at least about 95%. In addition,
the variants will exhibit at least 80%; preferably about 90%; more preferably about
95% of at least one activity exhibited by a native chemokine. Chemokine activity
includes immunological, biological, receptor binding, and signal transduction
functions of the native chemokine.

Chemotaxis. Assays for chemotaxis relating to neutrophils are described in
Walz et al., Biochem. Biophys. Res. Commun. (1987) 149:755, Yoshimura ef al.,
Proc. Natl. Acad. Sci. (USA) (1987) 84:9233, and Schroder et al., J. Immunol. (1987)
139:3474; to lymphocytes, Larsen et al., Science (1989) 243:1464, Carr et al., Proc.
Natl. Acad. Sci. (USA4) (1994) 91:3652; to tumor-infiltrating lymphocytes, Liao et al.,
J. Exp. Med (1995). 182:1301; to hemopoietic progenitors, Aiuti ef al., J. Exp. Med.
(1997) 185:111; to monocytes, Valente ef al., Biochem. (1988) 27:4162; and to
natural killer cells, Loetscher et al., J. Immunol. (1996) 156:322, and Allavena et al.,
Eur. J. Immunol. (1994) 24:3233.

Assays for determining the biological activity of attracting eosinophils are
described in Dahinden et al., J. Exp. Med. (1994) 179:751, Weber et al., J. Immunol,
(1995) 154:4166, and Noso et al., Biochem. Biophys. Res. Commun. (1994) 200:1470;
for attracting dendritic cells, Sozzani et al., J. Immunol. (1995) 155:3292; for
attracting basophils, in Dahinden et al., J. Exp. Med. (1994) 179:751, Alam et al., J.
Immunol. (1994) 152:1298, Alam et al., J. Exp. Med. (1992) 176:781; and for
activating neutrophils, Maghazaci et al., Eur. J. Immunol. (1996) 26:315, and Taub et
al., J. Immunol. (1995) 155:3877. Native chemokines can act as mitogens for
fibroblasts, assayed as described in Mullenbach et al., J. Biol. Chem. (1986) 261:719.

Receptor Binding. Native chemokines exhibit binding activity with a number
of receptors. Description of such receptors and assays to detect binding are described
in, for example, Murphy et al., Science (1991) 253:1280; Combadiere et al., J. Biol.
Chem. (1995) 270:29671; Daugherty et al., J. Exp. Med. (1996) 183:2349; Samson et
al., Biochem. (1996) 35:3362; Raport et al., J. Biol. Chem. (1996) 271:17161;
Combadiere et al., J. Leukoc. Biol. (1996) 60:147; Baba et al., J. Biol. Chem. (1997)
23:14893; Yosida et al., J. Biol. Chem. (1997) 272:13803; Arvannitakis ef al., Nature
(1997) 385:347, and many other assays are known in the art.
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Kinase Activiation. Assays for kinase activation are described by Yen et al.,
J. Leukoc. Biol. (1997) 61:529; Dubois et al., J. Immunol. (1996) 156:1356; Turner et
al., J. Immunol. (1995) 155:2437. Assays for inhibition of angiogenesis or cell

‘proliferation are described in Maione et al., Science (1990) 247:77.

Glycosaminoglycan production can be induced by native chemokines, assayed as
described in Castor et al., Proc. Natl. Acad. Sci. (USA) (1983) 80:765. Chemokine-
mediated histamine release from basophils is assayed as described in Dahinden et al.,
J. Exp. Med. (1989) 170:1787; and White et al., Immunol. Lett (1989) 22:151.
Heparin binding is described in Luster et al., J. Exp. Med. (1995) 182:219.

Dimerization Activity. Chemokines can possess dimerization activity, which

can be assayed according to Burrows et al., Biochem. (1994) 33:12741; and Zhang et
al., Mol. Cell. Biol. (1995) 15:4851. Native chemokines can play a role in the
inflammatory response of viruses. This activity can be assayed as described in Bleul
et al., Nature (1996) 382:829; and Oberlin ef al., Nature (1996) 382:833. Exocytosis
of monocytes can be promoted by native chemokines. The assay for such activity is
described in Uguccioni et al., Eur. J. Immunol. (1995) 25:64. Native chemokines also
can inhibit hemapoietic stem cell proliferation. The method for testing for such

activity is reported in Graham et al., Nature (1990) 344:442.

Death Domain Proteins

Several protein families contain death domain motifs (Feinstein and Kimchi,
TIBS Letters (1995) 20:242-244). Some death domain-containing proteins are
implicated in cytotoxic intracellular signaling (Cleveland and Ihle, Cell (1995)
81:479-482, Pan et al, Science (1997) 276:111-113, Duan and Dixit, Nature (1997)
385:86-89, and Chinnaiyan ez al, Science (1996) 274:990-992). U.S. Patent No.
5,563,039 describes a protein homologous to TRADD (Tumor Necrosis Factor
Receptor-1 Associated Death Domain containing protein), and modifications of the
active domain of TRADD that retain the functional characteristics of the protein, as
well as apoptosis assays for testing the function of such death domain containing
proteins. U.S. Patent No. 5,658,883 discloses biologically active TGF-B1 peptides.
U.S. Patent No. 5,674,734 discloses protein RIP which contains a C-terminal death

domain and an N-terminal kinase domain.
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Leukemia Inhibitory Factor (LIF)
An LIF profile is constructed from sequences of leukemia inhibitor factor, CT-

-1 (cardiotrophin-1), CNTF (ciliary neurotrophic factor), OSM (oncostatin M), and IL-

6 (interleukin-6). This profile encompasses a family of secreted cytokines that have
pleiotropic effects on many cell types including hepatocytes, osteoclasts, neuronal
cells and cardiac myocytes, and can be used to detect additional genes encoding such
proteins. These molecules are all structurally related and share a common co-receptor
gp130 which mediates intracellular signal transduction by cytoplasmic tyrosine
kinases such as src.

Novel proteins related to this family are also likely to be secreted, to activate
gp130 and to function in the development of a variety of cell types. Thus new
members of this family would be candidates to be developed as growth or survival
factors for the cell types that they stimulate. For more details on this family of
cytokines, see Pennica et al, Cytokine and Growth Factor Reviews (1996) 7:81-91.
U.S. Patent No. 5,420,247 discloses LIF receptor and fusion proteins. U.S. Patent No.
5,443,825 discloses human LIF.

Angiopoietin

Angiopoietin-1 is a secreted ligand of the TIE-2 tyrosine kinase; it functions as
an angiogenic factor critical for normal vascular development. Angiopoietin-2 is a
natural antagonist of angiopoietin-1 and thus functions as an anti-angiogenic factor.
These two proteins are structurally similar and activate the same receptor. (Folkman
and D'Amore, Cell (1996) 87:1153-1155, and Davis et al., Cell (1996) 87:1161-1169.)

The angiopoietin molecules are composed of two domains, a coiled-coil region
and a region related to fibrinogen. The fibrinogen domain is found in many molecules

including ficolin and tesascin, and is well defined structurally with many members.

Receptor Protein-Tyrosine Kinases
Receptor Protein-Tyrosine Kinases or RPTKs are described in Lindberg,

Annu. Rev. Cell Biol. (1994) 10:251-337.
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Growth Factors: Epidermal Growth Factor (EGF) and Fibroblast Growth Factor
FGF

For a discussion of growth factor superfamilies, see Growth Factors: A

Practical Approach, Appendix A1 (Ed. McKay and Leigh, Oxford University Press,
NY, 1993) pp. 237-243.

The alignments (pretty box) for EGF and FGF are shown in Figures 1 and 2,
respectively. U.S. Patent No. 4,444,760 discloses acidic brain fibroblast growth
factor, which is active in the promotion of cell division and wound healing. U.S.
Patent No. 5,439,818 discloses DNA encoding human recombinant basic fibroblast
growth factor, which is active in wound healing. U.S. Patent No. 5,604,293 discloses
recombinant human basic fibroblast growth factor, which is useful for wound healing.
U.S. Patent No. 5,410,832 discloses brain-derived and recombinant acidic fibroblast
growth factor, which act as mitogens for mesoderm and neuroectoderm-derived cells
in culture, and promote wound healing in soft tissue, cartilaginous tissue and
musculo-skeletal tissue. U.S. Patent No. 5,387,673 discloses biologically active

fragments of FGF that retain activity.

Proteins of the TNF Family

A profile derived from the TNF family is created by aligning sequences of the
following TNF family members: nerve growth factor (N GF), lymphotoxin, Fas
ligand, tumor necrosis factor (TNF ), CD40 ligand, TRAIL, 0x40 ligand, 4-1BB
ligand, CD27 ligand, and CD30 ligand. The profile is designed to identify sequences
of proteins that constitute new members or homologues of this family of proteins.

U.S. Patent No. 5,606,023 discloses mutant TNF proteins; U.S. Patent No.
5,597,899 and U.S. Patent No. 5,486,463 disclose TNF muteins; and U.S. Patent No.
5,652,353 discloses DNA encoding TNFo. muteins.

Members of the TNF family of proteins have been show in vitro to
multimerize, as described in Burrows et al., Biochem. (1994) 33:12741 and Zhang et
al., Mol. Cell. Biol. (1995) 154851 and bind receptors as described in Browning et al.,
J. Immunol. (1994) 147:1230, Androlewicz et al., J. Biol. Chem.(1992) 267:2542, and
Crowe et al., Science (1994) 264:707.
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In vivo, TNFs proteolytically cleave a target protein as described in Kriegel et
al., Cell (1988) 53:45 and Mobler et al., Nature (1994) 370:218 and demonstrate cell
proliferation and differentiation activity. T-cell or thymocyte proliferation is assayed
as described in Armitage et al., Eur. J. Immunol. (1992) 22:447; Current Protocols in
Immunology, ed. J.E. Coligan et al., 3.1-3.19; Takai et al., J. Immunol. (1986)
137:3494-3500, Bertagnoli et al., J. Immunol. (1990) 145:1706-1712, Bertagnoli et
al., J. Immunol. (1991) 133:327-340, Bertagnoli et al., J. Immunol. (1992) 149:3778-
3783, and Bowman et al., J. Immunol. (1994) 152:1756-1761. B cell proliferation and
Ig secretion are assayed as described in Maliszewski, J. Immunol. (1990) 144:3028-
3033, and Assays for B Cell Function: In vitro antibody production, Mond and
Brunswick, Current Protocols in Immunol., Coligan Ed vol 1 pp 3.8.1-3.8.16, John
Wiley and Sons, Toronto 1994, Kehrl et al., Science (1987) 238:1144 and Boussiotis
et al., PNAS US4 (1994) 91:7007.

Other in vivo activities include upregulation of cell surface antigens,
upregulation of costimulatory molecules, and cellular aggregation/adhesion as
described in Barrett et al., J. Immunol. (1991) 146:1722; Bjorck et al., Eur. J.
Immunol. (1993) 23:1771; Clark et al., Annu Rev. Immunol. (1991) 9:97; Ranheim et
al.,J. Exp. Med. (1994) 177:925; Yellin, J. Immunol. (1994) 153:666; and Gruss et
al., Blood (1994) 84:2305.

Proliferation and differentiation of hematopoietic and lymphopoietic cells has
also been shown in vivo for TNFs, using assays for embryonic differentiation and
hematopoiesis as described in Johansson et al., Cellular Biology (1995) 15:141-151,
Keller et al., Mol. Cell. Biol. (1993) 13:473-486, McClanahan et al., Blood (1993)
81:2903-2915 and using assays to detect stem cell survival and differentiation as
described in Culture of Hematopoietic Cells, Freshney et al. eds, pp 1-21, 23-29, 139-
162, 163-179, and 265-268, Wiley-Liss, Inc., New York, NY, 1994, and Hirajama et
al., PNAS USA (1992) 89:5907-5911.

In vivo activities of TNFs also include lymphocyte survival and apoptosis,
assayed as described in Darzynkewicz ef al., Cytometry (1 992) 13:795-808; Gorczca
et al., Leukemia (1993) 7:659-670; Itoh et al., Cell (1991) 66:233-243; Zacharduk, J.
Immunol. (1990) 145:4037-4045; Zamai et al., Cytometry (1993) 14:891-897; and
Gorczyca et al., Int'l J. Oncol. (1992) 1:639-648.
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Some members of the TNF family are cleaved from the cell surface; others
remain membrane bound. The three-dimensional structure of TNF is discussed in
Sprang and Eck, Tumor Necrosis Factors; supra.

TNF proteins include a transmembrane domain. The protein is cleaved into a
shorter soluble version, as described in Kriegler et al., Cell (1988) 53:45-53, Perez et
al., Cell (1990) 63:251-258, and Shaw et al., Cell (1986) 46:659-667. The
transmembrane domain is between amino acid 46 and 77 and the cytoplasmic domain
is between position 1 and 45 on the human form of TNFa.. The 3-dimensional motifs
of TNF include a sandwich of two pleated B sheets. Each sheet is composed of anti-
parallel o strands. o Strands facing each other on opposite sites of the sandwich are
connected by short polypeptide loops, as described in Van Ostade et al., Protein
Engineering (1994) 7(1):5-22, and Sprang et al., Tumor Necrosis Factors; supra.

Residues of the TNF family proteins that are involved in the B sheet secondary
structure have been identified as described in Van Ostade ef al., Protein Engineering
(1994) 7(1):5-22, and Sprang et al., Tumor Necrosis Factors; supra.

TNF receptors are disclosed in U.S. Patent No. 5,395,760. A profile derived
from the TNF receptor family is created by aligning sequences of the TNF receptor
family, including Apo1/Fas, TNFR I and II, death receptor3 (DR3), CD40, 0x40,
CD27, and CD30. Thus, the profile is designed to identify, from the nucleic acids of
the invention, sequences of proteins that constitute new members or homologs of this
family of proteins.

Tumor necrosis factor receptors exist in two forms in humans: p55 TNFR and
p75 TNFR, both of which provide intracellular signals upon binding with a ligand.
The extracellular domains of these receptor proteins are cysteine rich. The receptors
can remain membrane bound, although some forms of the receptors are cleaved
forming soluble receptors. The regulation, diagnostic, prognostic, and therapeutic
value of soluble TNF receptors is discussed in Aderka, Cytokine and Growth Factor
Reviews, (1996) 7(3):231-240.

PDGF Family
U.S. Patent No. 5,326,695 discloses platelet derived growth factor agonists;
bioactive portions of PDGF-B are used as agonists. U.S. Patent No. 4,845,075
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discloses biologically active B-chain homodimers, and also includes variants and
derivatives of the PDGF-B chain. U.S. Patent No. 5,128,321 discloses PDGF analogs

and methods of use. Proteins having the same bioactivity as PDGF are disclosed,

‘including A and B chain proteins.

Kinase (Including MKK) Family

U.S. Patent No. 5,650,501 discloses serine/threonine kinase, associated with
mitotic and meiotic cell division; the protein has a kinase domain in its N-terminal
and 3 PEST regions in the C-terminus. U.S. Patent No. 5,605,825 discloses human
PAKG65, a serine protein kinase.

The foregoing discussion provides a few examples of the protein profiles that
can be compared with the nucleic acids of the invention. One skilled in the art can use

these and other protein profiles to identify the genes that correlate with the nucleic

acids.

IX. Determining the Function of the Encoded Expression Products

Ribozymes, antisense constructs, dominant negative mutants, and triplex

formation can be used to determine function of the expression product of an nucleic

acid-related gene.

A. Ribozymes

Trans-cleaving catalytic RNAs (ribozymes) are RNA molecules possessing
endoribonuclease activity. Ribozymes are specifically designed for a particular target,
and the target message must contain a specific nucleotide sequence. They are
engineered to cleave any RNA species site-specifically in the background of cellular
RNA. The cleavage event renders the mRNA unstable and prevents protein
expression. Importantly, ribozymes can be used to inhibit expression of a gene of
unknown function for the purpose of determining its function in an in vitro or in vivo
context, by detecting the phenotypic effect.

One commonly used ribozyme motif is the hammerhead, for which the
substrate sequence requirements are minimal. Design of the hammerhead ribozyme

is disclosed in Usman et al,, Current Opin. Struct. Biol. (1996) 6:527-533. Usman
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also discusses the therapeutic uses of ribozymes. Ribozymes can also be prepared
and used as described in Long ef al., FASEB J. (1993) 7:25; Symons, Ann. Rev.
Biochem. (1992) 61:641; Perrotta et al., Bibchem. (1992) 31:16-17; Ojwang et al.,
Proc. Natl. Acad. Sci. (USA4) (1992) 89:10802-10806; and U.S. Patent No. 5,254,678.
Ribozyme cleavage of HIV-I RNA is described in U.S. Patent No. 5,144,019;
methods of cleaving RNA using ribozymes is described in U.S. Patent No.
5,116,742; and methods for increasing the specificity of ribozymes are described in
U.S. Patent No. 5,225,337 and Koizumi e al., Nucleic Acid Res. (1989) 17:7059-
7071. Preparation and use of ribozyme fragments in a hammerhead structure are also
described by Koizumi et al., Nucleic Acids Res. (1989) 17:7059-7071. Preparation
and use of ribozyme fragments in a hairpin structure are described by Chowrira and
Burke, Nucleic Acids Res. (1992) 20:2835. Ribozymes can also be made by rolling
transcription as described in Daubendiek and Kool, Nat. Biotechnol. (1997)
15(3):273-277.

The hybridizing region of the ribozyme may be modified or may be prepared
as a branched structure as described in Horn and Urdea, Nucleic Acids Res. (1989)
17:6959-67. The basic structure of the ribozymes may also be chemically altered in
ways familiar to those skilled in the art, and chemically synthesized ribozymes can be
administered as synthetic oligonucleotide derivatives modified by monomeric units.
In a therapeutic context, liposome mediated delivery of ribozymes improves cellular
uptake, as described in Birikh et al., Eur. J. Biochem. (1997) 245:1-16.

Using the nucleic acid sequences of the invention and methods known in the
art, ribozymes are designed to specifically bind and cut the corresponding mRNA
species. Ribozymes thus provide a means to inhibit the expression of any of the
proteins encoded by the disclosed nucleic acids or their full-length genes. The full-
length gene need not be known in order to design and use specific inhibitory
ribozymes. In the case of an nucleic acid or cDNA of unknown function, ribozymes
corresponding to that nucleotide sequence can be tested in vitro for efficacy in
cleaving the target transcript. Those ribozymes that effect cleavage in vitro are further
tested in vivo. The ribozyme can also be used to generate an animal model for a
disease, as described in Birikh et al., Eur. J. Biochem. (1997) 245:1-16. An effective

ribozyme is used to determine the function of the gene of interest by blocking its
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transcription and detecting a change in the cell. Where the gene is found to be a
mediator in a disease, an effective ribozyme is designed and delivered in a gene
therapy for blocking transcription and expression of the gene.

Therapeutic and functional genomic applications of ribozymes proceed
beginning with knowledge of a portion of the coding sequence of the gene to be
inhibited. Thus, for many genes, a partial nucleic acid sequence provides adequate
sequence for constructing an effective ribozyme. A target cleavage site is selected in
the target sequence, and a ribozyme is constructed based on the 5' and 3' nucleotide
sequences that flank the cleavage site. Retroviral vectors are engineered to express
monomeric and multimeric hammerhead ribozymes targeting the mRNA of the target
coding sequence. These monomeric and multimeric ribozymes are tested in vitro for
an ability to cleave the target mRNA. A cell line is stably transduced with the
retroviral vectors expressing the ribozymes, and the transduction is confirmed by
Northern blot analysis and reverse-transcription polymerase chain reaction (RT-PCR).
The cells are screened for inactivation of the target mRNA by such indicators as

reduction of expression of disease markers or reduction of the gene product of the

target mRNA.

B. Antisense

Antisense nucleic acids are designed to specifically bind to RNA, resulting in
the formation of RNA-DNA or RNA-RNA hybrids, with an arrest of DNA
replication, reverse transcription or messenger RNA translation. Antisense
polynucleotides based on a selected nucleic acid sequence can interfere with
expression of the corresponding gene. Antisense polynucleotides are typically
generated within the cell by expression from antisense constructs that contain the
antisense nucleic acid strand as the transcribed strand. Antisense nucleic acids will
bind and/or interfere with the translation of nucleic acid-related mRNA. The
expression products of control cells and cells treated with the antisense construct are
compared to detect the protein product of the gene corresponding to the nucleic acid.
The protein is isolated and identified using routine biochemical methods.

One rationale for using antisense methods to determine the function of the

gene corresponding to an nucleic acid is the biological activity of antisense
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therapeutics. Antisense therapy for a variety of cancers is in clinical phase and has
been discussed extensively in the literature. Reed reviewed antisense therapy directed
at the Bcl-2 gene in tumors; gene transfer-mediated overexpression of Bcl-2 in tumor
cell lines conferred resistance to many types of cancer drugs. (Reed, J.C., N.C.L
(1997) 89:988-990). The potential for clinical development of antisense inhibitors of
ras is discussed by Cowsert, L.M., Anti-Cancer Drug Design (1997) 12:359-371.
Additional important antisense targets include leukemia (Geurtz, A.M., Anti-Cancer
Drug Design (1997) 12:341-358); human C-ref kinase (Monia, B.P., Anti-Cancer
Drug Design (1997) 12:327-339); and protein kinase C (McGraw et al., Anti-Cancer
Drug Design (1997) 12:315-326.

Given the extensive background literature and clinical experience in antisense
therapy, one skilled in the art can use selected nucleic acids of the invention as
additional potential therapeutics. The choice of nucleic acid can be narrowed by first
testing them for binding to "hot spot" regions of the genome of cancerous cells. If an
nucleic acid is identified as binding to a "hot spot", testing the nucleic acid as an
antisense compound in the corresponding cancer cells clearly is warranted.

Ogunbiyi et al., Gastroenterology (1997) 113(3):761-766 describe prognostic
use of allelic loss in colon cancer; Barks et al., Genes, Chromosomes, and Cancer
(1997) 19(4):278-285 describe increased chromosome copy number detected by FISH
in malignant melanoma; Nishizake et al., Genes, Chromosomes, and Cancer (1997)
19(4):267-272 describe genetic alterations in primary breast cancer and their
metastases and direct comparison using modified comparative genome hybridization;
and Elo et al., Cancer Research (1997) 57(16):3356-3359 disclose that loss of
heterozygosity at 16224.1-q24.2 is significantly associated with metastatic and

aggressive behavior of prostate cancer.

C. Dominant Negative Mutations

As an alternative method for identifying function of the nucleic acid-related
gene, dominant negative mutations are readily generated for corresponding proteins
that are active as homomultimers. A mutant polypeptide will interact with wild-type
polypeptides (made from the other allele) and form a non-functional multimer. Thus,

a mutation is in a substrate-binding domain, a catalytic domain, or a cellular
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localization domain. Preferably, the mutant polypeptide will be overproduced. Point
mutations are made that have such an effect. In addition, fusion of different

polypeptides of various lengths to the terminus of a protein can yield dominant

‘negative mutants. General strategies are available for making dominant negative

mutants. See Herskowitz, Nature (1987) 329:219-222. Such a technique can be used

for creating a loss-of-function mutation, which is useful for determining the function

of a protein.

D. Triplex Formation

Endogenous gene expression can also be reduced by inactivating or “knocking
out” the gene or its promoter using targeted homologous recombination. (E.g., see
Smithies et al., 1985, Nature 317:230-234; Thomas & Capecchi, 1987, Cell 51:503-
512; Thompson et al., 1989 Cell 5:313-321; each of which is incorporated by
reference herein in its entirety). For example, a mutant, non-functional gene (or a
completely unrelated DNA sequence) flanked by DNA homologous to the
endogenous gene (either the coding regions or regulatory regions of the gene) can be
used, with or without a selectable marker and/or a negative selectable marker, to
transfect cells that express that gene in vivo. Insertion of the DNA construct, via
targeted homologous recombination, results in inactivation of the gene.

Alternatively, endogenous gene expression can be reduced by targeting
deoxyribonucleotide sequences complementary to the regulatory region of the target
gene (i.e., the gene promoter and/or enhancers) to form triple helical structures that
prevent transcription of the gene in target cells in the body. (See generally, Helene, C.
1991, Anticancer Drug Des., 6(6):569-84; Helene, C., et al., 1992, Ann, N.Y. Accad.
Sci., 660:27-36; and Maher, L.J., 1992, Bioassays 14(12):807-15).

Nucleic acid molecules to be used in triple helix formation for the inhibition of
transcription are preferably single stranded and composed of deoxyribonucleotides.
The base composition of these oligonucleotides should promote triple helix formation
via Hoogsteen base-pairing rules, which generally require sizable stretches of either
purines or pyrimidines to be present on one strand of a duplex. Nucleotide sequences
may be pyrimidine-based, which will result in TAT and CGC triplets across the three

associated strands of the resulting triple helix. The pyrimidine-rich molecules provide
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base complementarity to a purine-rich region of a single strand of the duplex in a
parallel orientation to that strand. In addition, nucleic acid molecules may be chosen
that are purine-rich, for example, containing a stretch of G residues. These molecules
will form a triple helix with a DNA duplex that is rich in GC pairs, in which the
majority of the purine residues are located on a single strand of the targeted duplex,
resulting in CGC triplets across the three strands in the triplex.

Alternatively, the potential sequences that can be targeted for triple helix
formation may be increased by creating a so called “switchback” nucleic acid
molecule. Switchback molecules are synthesized in an alternating 5°-3°, 3°-5’
manner, such that they base pair with first one strand of a duplex and then the other,
eliminating the necessity for a sizable stretch of either purines or pyrimidines to be
present on one strand of a duplex.

Antisense RNA and DNA, ribozyme, and triple helix molecules of the
invention may be prepared by any method known in the art for the synthesis of DNA
and RNA molecules. These include techniques for chemically synthesizing
oligodeoxyribonucleotides and oligoribonucleotides well known in the art such as for
example solid phase phosphoramidite chemical synthesis. Alternatively, RNA
molecules may be generated by in vitro and in vivo transcription of DNA sequences
encoding the antisense RNA molecule. Such DNA sequences may be incorporated
into a wide variety of vectors which incorporate suitable RNA polymerase promoters
such as the T7 or SP6 polymerase promoters. Alternatively, antisense cDNA
constructs that synthesize antisense RNA constitutively or inducibly, depending on
the promoter used, can be introduced stably into cell lines.

Moreover, various well known modifications to nucleic acid molecules may be
introduced as a means of increasing intracellular stability and half-life. Possible
modifications include but are not limited to the addition of flanking sequences of
ribonucleotides or deoxyribonucleotides to the 5° and/or 3’ ends of the molecule or
the use of phosphorothioate or 2° O-methyl rather than phosphodiesterase linkages

within the oligodeoxyribonucleotide backbone.
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X. Diagnostic & Prognostic Assays and Drug Screening Methods

The present invention provides method for determining whether a subject is at
risk for developing a disease or condition characterized by unwanted cell
proliferation by detecting the disclosed biomarkers, i.e., the disclosed nucleic acid
markers (SEQ ID Nos: 1-850) and/or polypeptide markers for colon cancer encoded
thereby.

In clinical applications, human tissue samples can be screened for the presence
and/or absence of the biomarkers identified herein. Such samples could consist of
needle biopsy cores, surgical resection samples, lymph node tissue, or serum. For
example, these methods include obtaining a biopsy, which is optionally fractionated
by cryostat sectioning to enrich tumor cells to about 80% of the total cell population.
In certain embodiments, nucleic acids extracted from these samples may be amplified
using techniques well known in the art. The levels of selected markers detected
would be compared with statistically valid groups of metastatic, non-metastatic
malignant, benign, or normal colon tissue samples.

In one embodiment, the diagnostic method comprises determining whether a
subject has an abnormal mRNA and/or protein level of the disclosed markers, such as
by Northern blot analysis, reverse transcription-polymerase chain reaction (RT-PCR),
in situ hybridization, immunoprecipitation, Western blot hybridization, or
immunohistochemistry. According to the method, cells are obtained from a subject
and the levels of the disclosed biomarkers, protein or mRNA level, is determined and
compared to the level of these markers in a healthy subject. An abnormal level of the
biomarker polypeptide or mRNA levels is likely to be indicative of cancer such as
colon cancer.

Accordingly, in one aspect, the invention provides probes and primers that are
specific to the unique nucleic acid markers disclosed herein. Accordingly, the nucleic
acid probes comprise a nucleotide sequence at least 12 nucleotides in length,
preferably at least 15 nucleotides, more preferably, 25 nucleotides, and most
preferably at least 40 nucleotides, and up to all or nearly all of the coding sequence
which is complementary to a portion of the coding sequence of a marker nucleic acid
sequence, which nucleic acid sequence is represented by SEQ ID Nos: 1-850 or a

sequence complementary thereto.
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In one embodiment, the method comprises using a nucleic acid probe to

determine the presence of cancerous cells in a tissue from a patient. Specifically, the

method comprises:

1.

providing a nucleic acid probe comprising a nucleotide
sequence at least 12 nucleotides in length, preferably at least 15
nucleotides, more preferably, 25 nucleotides, and most
preferably at least 40 nucleotides, and up to all or nearly all of
the coding sequence which is complementary to a portion of the
coding sequence of a nucleic acid sequence represented by SEQ
ID Nos: 1-850 or a sequence complementary thereto and is
differentially expressed in tumors cells, such as colon cancer
cells;

obtaining a tissue sample from a patient potentially comprising
cancerous cells;

providing a second tissue sample containing cells substantially
all of which are non-cancerous;

contacting the nucleic acid probe under stringent conditions

with RNA of each of said first and second tissue samples
(e.g., in a Northern blot or in situ hybridization assay); and
comparing (a) the amount of hybridization of the probe with
RNA of the first tissue sample, with (b) the amount of
hybridization of the probe with RNA of the second tissue

sample;

wherein a statistically significant difference in the amount of hybridization

with the RNA of the first tissue sample as compared to the amount of hybridization

with the RNA of the second tissue sample is indicative of the presence of cancerous

cells in the first tissue sample.

In one aspect, the method comprises in situ hybridization with a probe derived

from a given marker nucleic acid sequence, which nucleic acid sequence is

represented by SEQ ID Nos: 1-850 or a sequence complementary thereto. The

method comprises contacting the labeled hybridization probe with a sample of a given
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type of tissue potentially containing cancerous or precancerous cells as well as normal
cells, and determining whether the probe labels some cells of the given tissue type to a

degree significantly different (e.g., by at least a factor of two, or at least a factor of

five, or at least a factor of twenty, or at least a factor of fifty) than the degree to which

it labels other cells of the same tissue type.

Also within the invention is a method of determining the phenotype of a test
cell from a given human tissue, e.g., whether the cell is (a) normal, or (b) cancerous or
precancerous, by contacting the mRNA of a test cell with a nucleic acid probe at least
12 nucleotides in length, preferably at least 15 nucleotides, more preferably at least 25
nucleotides, and most preferably at least 40 nucleotides, and up to all or nearly all of a
sequence which is complementary to a portion of the coding sequence of a nucleic
acid sequence represented by SEQ ID Nos: 1-850 or a sequence complementary
thereto, and which is differentially expressed in tumor cells as compared to normal
cells of the given tissue type; and determining the approximate amount of
hybridization of the probe to the mRNA, an amount of hybridization either more or
less than that seen with the mRNA of a normal cell of that tissue type being indicative
that the test cell is cancerous or precancerous.

Alternatively, the above diagnostic assays may be carried out using antibodies
to detect the protein product encoded by the marker nucleic acid sequence, which
nucleic acid sequence is represented by SEQ ID Nos: 1-850 or a sequence
complementary thereto. Accordingly, in one embodiment, the assay would include
contacting the proteins of the test cell with an antibody specific for the gene product
of a nucleic acid represented by SEQ ID Nos: 1-850 or a sequence complementary
thereto, the marker nucleic acid being one which is expressed at a given control level
in normal cells of the same tissue type as the test cell, and determining the
approximate amount of immunocomplex formation by the antibody and the proteins
of the test cell, wherein a statistically significant difference in the amount of the
immunocomplex formed with the proteins of a test cell as compared to a normal cell
of the same tissue type is an indication that the test cell is cancerous or precancerous.

Another such method includes the steps of: providing an antibody specific for
the gene product of a marker nucleic acid sequence represented by SEQ ID Nos 1-

850, the gene product being present in cancerous tissue of a given tissue type (e.g.,
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colon tissue) at a level more or less than the level of the gene product in noncancerous
tissue of the same tissue type; obtaining from a patient a first sample of tissue of the
given tissue type, which sample potentially includes cancerous cells; providing a
second sample of tissue of the same tissue type (which may be from the same patient
or from a normal control, e.g. another individual or cultured cells), this second sample
containing normal cells and essentially no cancerous cells; contacting the antibody
with protein (which may be partially purified, in lysed but unfractionated cells, or in
situ) of the first and second samples under conditions permitting immunocomplex
formation between the antibody and the marker nucleic acid sequence product present
in the samples; and comparing (a) the amount of immunocomplex formation in the
first sample, with (b) the amount of immunocomplex formation in the second sample,
wherein a statistically significant difference in the amount of immunocomplex
formation in the first sample less as compared to the amount of immunocomplex
formation in the second sample is indicative of the presence of cancerous cells in the
first sample of tissue.

The subject invention further provides a method of determining whether a cell
sample obtained from a subject possesses an abnormal amount of marker polypeptide
which comprises (a) obtaining a cell sample from the subject, (b) quantitatively
determining the amount of the marker polypeptide in the sample so obtained, and (c)
comparing the amount of the marker polypeptide so determined with a known
standard, so as to thereby determine whether the cell sample obtained from the subject
possesses an abnormal amount of the marker polypeptide. Such marker polypeptides
may be detected by immunohistochemical assays, dot-blot assays, ELISA and the
like.

Immunoassays are commonly used to quantitate the levels of proteins in cell
samples, and many other immunoassay techniques are known in the art. The
invention is not limited to a particular assay procedure, and therefore is intended to
include both homogeneous and heterogeneous procedures. Exemplary immunoassays
which can be conducted according to the invention include fluorescence polarization
immunoassay (FPIA), fluorescence immunoassay (FIA), enzyme immunoassay (EIA),
nephelometric inhibition immunoassay (NIA), enzyme linked immunosorbent assay

(ELISA), and radioimmunoassay (RIA). An indicator moiety, or label group, can be
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attached to the subject antibodies and is selected so as to meet the needs of various
uses of the method which are often dictated by the availability of assay equipment and
compatible immunoassay procedures. General techniques to be used in performing
the various immunoassays noted above are known to those of ordinary skill in the art.

In another embodiment, the level of the encoded product, i.e., the product
encoded by SEQ ID Nos 1-850 or a sequence complementary thereto, in a biological
fluid (e.g., blood or urine) of a patient may be determined as a way of monitoring the
level of expression of the marker nucleic acid sequence in cells of that patient. Such a
method would include the steps of obtaining a sample of a biological fluid from the
patient, contacting the sample (or proteins from the sample) with an antibody specific
for a encoded marker polypeptide, and determining the amount of immune complex
formation by the antibody, with the amount of immune complex formation being
indicative of the level of the marker encoded product in the sample. This
determination is particularly instructive when compared to the amount of immune
complex formation by the same antibody in a control sample taken from a normal
individual or in one or more samples previously or subsequently obtained from the
same person.

In another embodiment, the method can be used to determine the amount of
marker polypeptide present in a cell, which in turn can be correlated with progression
of a hyperproliferative disorder, e.g., colon cancer. The level of the marker
polypeptide can be used predictively to evaluate whether a sample of cells contains
cells which are, or are predisposed towards becoming, transformed cells. Moreover,
the subject method can be used to assess the phenotype of cells which are known to be
transformed, the phenotyping results being useful in planning a particular therapeutic
regimen. For instance, very high levels of the marker polypeptide in sample cells is a
powerful diagnostic and prognostic marker for a cancer, such as colon cancer. The
observation of marker polypeptide level can be utilized in decisions regarding, e.g.,
the use of more aggressive therapies.

As set out above, one aspect of the present invention relates to diagnostic
assays for determining, in the context of cells isolated from a patient, if the level of a
marker polypeptide is significantly reduced in the sample cells. The term

“significantly reduced ” refers to a cell phenotype wherein the cell possesses a
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reduced cellular amount of the marker polypeptide relative to a normal cell of similar
tissue origin. For example, a cell may have less than about 50%, 25%, 10%, or 5% of
the marker polypeptide that a normal control cell. In particular, the assay evaluates
the level of marker polypeptide in the test cells, and, preferably, compares the
measured level with marker polypeptide detected in at least one control cell, e. g.,a
normal cell and/or a transformed cell of known phenotype.

Of particular importance to the subject invention is the ability to quantitate the
level of marker polypeptide as determined by the number of cells associated with a
normal or abnormal marker polypeptide level. The number of cells with a particular
marker polypeptide phenotype may then be correlated with patient prognosis. In one
embodiment of the invention, the marker polypeptide phenotype of the lesion is
determined as a percentage of cells in a biopsy which are found to have abnormally
high/low levels of the marker polypeptide. Such expression may be detected by
immunohistochemical assays, dot-blot assays, ELISA and the like.

Where tissue samples are employed, immunohistochemical staining may be
used to determine the number of cells having the marker polypeptide phenotype. For
such staining, a multiblock of tissue is taken from the biopsy or other tissue sample
and subjected to proteolytic hydrolysis, employing such agents as protease K or
pepsin. In certain embodiments, it may be desirable to isolate a nuclear fraction from
the sample cells and detect the level of the marker polypeptide in the nuclear fraction.

The tissue samples are fixed by treatment with a reagent such as formalin,
glutaraldehyde, methanol, or the like. The samples are then incubated with an
antibody, preferably a monoclonal antibody, with binding specificity for the marker
polypeptides. This antibody may be conjugated to a label for subsequent detection of
binding. Samples are incubated for a time sufficient for formation of the immuno-
complexes. Binding of the antibody is then detected by virtue of a label conjugated to
this antibody. Where the antibody is unlabeled, a second labeled antibody may be
employed, e.g., which is specific for the isotype of the anti-marker polypeptide
antibody. Examples of labels which may be employed include radionuclides,
fluorescers, chemiluminescers, enzymes and the like.

Where enzymes are employed, the substrate for the enzyme may be added to

the samples to provide a colored or fluorescent product. Examples of suitable
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enzymes for use in conjugates include horseradish peroxidase, alkaline phosphatase,

malate dehydrogenase and the like. Where not commercially available, such

antibody-enzyme conjugates are readily produced by techniques known to those

skilled in the art.

In one embodiment, the assay is performed as a dot blot assay. The dot blot
assay finds particular application where tissue samples are employed as it allows
determination of the average amount of the marker polypeptide associated with a
single cell by correlating the amount of marker polypeptide in a cell-free extract
produced from a predetermined number of cells.

It is well established in the cancer literature that tumor cells of the same type
(e.g., breast and/or colon tumor cells) may not show uniformly increased expression
of individual oncogenes or uniformly decreased expression of individual tumor
suppressor genes. There may also be varying levels of expression of a given marker
gene even between cells of a given type of cancer, further emphasizing the need for
reliance on a battery of tests rather than a single test. Accordingly, in one aspect, the
invention provides for a battery of tests utilizing a number of probes of the invention,
in order to improve the reliability and/or accuracy of the diagnostic test.

In one embodiment, the present invention also provides a method wherein
nucleic acid probes are immobilized on a DNA chip in an organized array.
Oligonucleotides can be bound to a solid support by a variety of processes, including
lithography. For example a chip can hold up to 250,000 oligonucleotides (GeneChip,
Affymetrix). These nucleic acid probes comprise a nucleotide sequence at least about
12 nucleotides in length, preferably at least about 15 nucleotides, more preferably at
least about 25 nucleotides, and most preferably at least about 40 nucleotides, and up to
all or nearly all of a sequence which is complementary to a portion of the coding
sequence of a marker nucleic acid sequence represented by SEQ ID Nos: 1-850 and is
differentially expressed in tumor cells, such as colon cancer cells. The present
invention provides significant advantages over the available tests for various cancers,
such as colon cancer, because it increases the reliability of the test by providing an
array of nucleic acid markers on a single chip.

The method includes obtaining a biopsy, which is optionally fractionated by
cryostat sectioning to enrich tumor cells to about 80% of the total cell population. The
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DNA or RNA is then extracted, amplified, and analyzed with a DNA chip to
determine the presence of absence of the marker nucleic acid sequences.

In one embodiment, the nucleic acid probes are spotted onto a substrate in a
two-dimensional matrix or array. Samples of nucleic acids can be labeled and then
hybridized to the probes. Double-stranded nucleic acids, comprising the labeled
sample nucleic acids bound to probe nucleic acids, can be detected once the unbound
portion of the sample is washed away.

The probe nucleic acids can be spotted on substrates including glass,
nitrocellulose, etc. The probes can be bound to the substrate by either covalent bonds
or by non-specific interactions, such as hydrophobic interactions. The sample nucleic
acids can be labeled using radioactive labels, fluorophores, chromophores, etc.

Techniques for constructing arrays and methods of using these arrays are
described in EP No. 0 799 897; PCT No. WO 97/29212; PCT No. WO 97/2731 7; EP
No. 0 785 280; PCT No. WO 97/02357; U.S. Pat. No. 5,593,839; U.S. Pat. No.
5,578,832; EP No. 0 728 520; U.S. Pat. No. 5,599,695; EP No. 0 721 016; U.S. Pat.
No. 5,556,752; PCT No. WO 95/22058; and U.S. Pat. No. 5,631,734.

Further, arrays can be used to examine differential expression of genes and can
be used to determine gene function. For example, arrays of the instant nucleic acid
sequences can be used to determine if any of the nucleic acid sequences are
differentially expressed between normal cells and cancer cells, for example. High
expression of a particular message in a cancer cell, which is not observed in a
corresponding normal cell, can indicate a cancer specific protein.

In yet another embodiment, the invention contemplates using a panel of
antibodies which are generated against the marker polypeptides of this invention,
which polypeptides are encoded by SEQ ID Nos 1-850. Such a panel of antibodies
may be used as a reliable diagnostic probe for colon cancer. The assay of the present
invention comprises contacting a biopsy sample containing cells, e.g., colon cells,
with a panel of antibodies to one or more of the encoded products to determine the
presence or absence of the marker polypeptides.

The diagnostic methods of the subject invention may also be employed as

follow-up to treatment, e.g., quantitation of the level of marker polypeptides may be
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indicative of the effectiveness of current or previously employed cancer therapies as
well as the effect of these therapies upon patient prognosis.

Accordingly, the present invention makes available diagnostic assays and
reagents for detecting gain and/or loss of marker polypeptides from a cell in order to
aid in the diagnosis and phenotyping of proliferative disorders arising from, for
example, tumorigenic transformation of cells.

The diagnostic assays described above can be adapted to be used as prognostic
assays, as well. Such an application takes advantage of the sensitivity of the assays of
the invention to events which take place at characteristic stages in the progression of a
tumor. For example, a given marker gene may be up- or downregulated at a very early
stage, perhaps before the cell is irreversibly committed to developing into a
malignancy, while another marker gene may be characteristically up or down
regulated only at a much later stage. Such a method could involve the steps of
contacting the mRNA of a test cell with a nucleic acid probe derived from a given
marker nucleic acid which is expressed at different characteristic levels in cancerous
or precancerous cells at different stages of tumor progression, and determining the
approximate amount of hybridization of the probe to the mRNA of the cell, such
amount being an indication of the level of expression of the gene in the cell, and thus
an indication of the stage of tumor progression of the cell; alternatively, the assay can
be carried out with an antibody specific for the gene product of the given marker
nucleic acid, contacted with the proteins of the test cell. A battery of such tests will
disclose not only the existence and location of a tumor, but also will allow the
clinician to select the mode of treatment most appropriate for the tumor, and to predict
the likelihood of success of that treatment.

The methods of the invention can also be used to follow the clinical course of
a tumor. For example, the assay of the invention can be applied to a tissue sample
from a patient; following treatment of the patient for the cancer, another tissue sample
is taken and the test repeated. Successful treatment will result in either removal of all
cells which demonstrate differential expression characteristic of the cancerous or
precancerous cells, or a substantial increase in expression of the gene in those cells,

perhaps approaching or even surpassing normal levels.
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In yet another embodiment, the invention provides methods for determining
whether a subject is at risk for developing a disease, such as a predisposition to
develop cancer, for example colon cancer, associated with an aberrant activity of any
one of the polypeptides encoded by nucleic acids of SEQ ID Nos: 1-850, wherein the
aberrant activity of the polypeptide is characterized by detecting the presence or
absence of a genetic lesion characterized by at least one of (i) an alteration affecting
the integrity of a gene encoding a marker polypeptides, or (ii) the mis-expression of
the encoding nucleic acid. To illustrate, such genetic lesions can be detected by
ascertaining the existence of at least one of (i) a deletion of one or more nucleotides
from the nucleic acid sequence, (ii) an addition of one or more nucleotides to the
nucleic acid sequence, (iii) a substitution of one or more nucleotides of the nucleic
acid sequence, (iv) a gross chromosomal rearrangement of the nucleic acid sequence,
(V) a gross alteration in the level of a messenger RNA transcript of the nucleic acid
sequence, (vii) aberrant modification of the nucleic acid sequence, such as of the
methylation pattern of the genomic DNA, (vii) the presence of a non-wild type
splicing pattern of a messenger RNA transcript of the gene, (viii) a non-wild type
level of the marker polypeptide, (ix) allelic loss of the gene, and/or (x) inappropriate
post-translational modification of the marker polypeptide.

The present invention provides assay techniques for detecting lesions in the
encoding nucleic acid sequence. These methods include, but are not limited to,
methods involving sequence analysis, Southern blot hybridization, restriction enzyme
site mapping, and methods involving detection of absence of nucleotide pairing
between the nucleic acid to be analyzed and a probe.

Specific diseases or disorders, e.g., genetic diseases or disorders, are
associated with specific allelic variants of polymorphic regions of certain genes,
which do not necessarily encode a mutated protein. Thus, the presence of a specific
allelic variant of a polymorphic region of a gene in a subject can render the subject
susceptible to developing a specific disease or disorder. Polymorphic regions in
genes, can be identified, by determining the nucleotide sequence of genes in
populations of individuals. If a polymorphic region is identified, then the link with a
specific disease can be determined by studying specific populations of individuals,

e.g, individuals which developed a specific disease, such as colon cancer. A
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polymorphic region can be located in any region of a gene, e.g., exons, in coding or
non coding regions of exons, introns, and promoter region.

In an exemplary embodiment, there is provided a nucleic acid composition
comprising a nucleic acid probe including a region of nucleotide sequence which is
capable of hybridizing to a sense or antisense sequence of a gene or naturally
occurring mutants thereof, or 5' or 3' flanking sequences or intronic sequences
naturally associated with the subject genes or naturally occurring mutants thereof.
The nucleic acid of a cell is rendered accessible for hybridization, the probe is
contacted with the nucleic acid of the sample, and the hybridization of the probe to the
sample nucleic acid is detected. Such techniques can be used to detect lesions or
allelic variants at either the genomic or mRNA level, including deletions,
substitutions, etc., as well as to determine mRNA transcript levels.

A preferred detection method is allele specific hybridization using probes
overlapping the mutation or polymorphic site and having about 5, 10, 20, 25, or 30
nucleotides around the mutation or polymorphic region. In a preferred embodiment of
the invention, several probes capable of hybridizing specifically to allelic variants are
attached to a solid phase support, e.g., a “chip”. Mutation detection analysis using
these chips comprising oligonucleotides, also termed "DNA probe arrays" is described
€.g., in Cronin et al. (1996) Human Mutation 7:244. In one embodiment, a chip
comprises all the allelic variants of at least one polymorphic region of a gene. The
solid phase support is then contacted with a test nucleic acid and hybridization to the
specific probes is detected. Accordingly, the identity of numerous allelic variants of
one or more genes can be identified in a simple hybridization experiment.

In certain embodiments, detection of the lesion comprises utilizing the
probe/primer in a polymerase chain reaction (PCR) (see, e.g. U.S. Patent Nos.
4,683,195 and 4,683,202), such as anchor PCR or RACE PCR, or, alternatively, in a
ligase chain reaction (LCR) (see, e.g., Landegran ef al. (1988) Science 241:1077-
1080; and Nakazawa et al. (1994) PNAS 91:360-364), the latter of which can be
particularly useful for detecting point mutations in the gene (see Abravaya et al.
(1995) Nuc Acid Res 23:675-682). In a merely illustrative embodiment, the method
includes the steps of (i) collecting a sample of cells from a patient, (ii) isolating

nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, (iii)
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contacting the nucleic acid sample with one or more primers which specifically
hybridize to a nucleic acid sequence under conditions such that hybridization and
amplification of the nucleic acid (if present) occurs, and (iv) detecting the presence or
absence of an amplification product, or detecting the size of the amplification product
and comparing the length to a control sample. It is anticipated that PCR and/or LCR
may be desirable to use as a preliminary amplification step in conjunction with any of
the techniques used for detecting mutations described herein.

Alternative amplification methods include: self sustained sequence replication
(Guatelli, J.C. et al., 1990, Proc. Natl. Acad. Sci. USA 87:1874-1 878), transcriptional
amplification system (Kwoh, D.Y. et al., 1989, Proc. Natl. Acad. Sci. USA 86:1173-
1177), Q-Beta Replicase (Lizardi, P.M. et al., 1988, Bio/Technology 6:1197), or any
other nucleic acid amplification method, followed by the detection of the amplified
molecules using techniques well known to those of skill in the art. These detection
schemes are especially useful for the detection of nucleic acid molecules if such
molecules are present in very low numbers.

In a preferred embodiment of the subject assay, mutations in, or allelic
variants, of a gene from a sample cell are identified by alterations in restriction
enzyme cleavage patterns. For example, sample and control DNA is isolated,
amplified (optionally), digested with one or more restriction endonucleases, and
fragment length sizes are determined by gel electrophoresis. Moreover, the use of
sequence specific ribozymes (see, for example, U.S. Patent No. 5,498,531) can be
used to score for the presence of specific mutations by development or loss of a
ribozyme cleavage site.

Another aspect of the invention is directed to the identification of agents
capable of modulating the differentiation and proliferation of cells characterized by
aberrant proliferation. In this regard, the invention provides assays for determining
compounds that modulate the expression of the marker nucleic acids (SEQ ID Nos: 1-
850) and/or alter for example, inhibit the bioactivity of the encoded polypeptide.

Several in vivo methods can be used to identify compounds that modulate
expression of the marker nucleic acids (SEQ ID Nos: 1-850) and/or alter for example,

inhibit the bioactivity of the encoded polypeptide.
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Drug screening is performed by adding a test compound to a sample of cells,
and monitoring the effect. A parallel sample which does not receive the test
compound is also monitored as a control. The treated and untreated cells are then
compared by any suitable phenotypic criteria, including but not limited to microscopic
analysis, viability testing, ability to replicate, histological examination, the level of a
particular RNA or polypeptide associated with the cells, the level of enzymatic
activity expressed by the cells or cell lysates, and the ability of the cells to interact
with other cells or compounds. Differences between treated and untreated cells
indicates effects attributable to the test compound.

Desirable effects of a test compound include an effect on any phenotype that
was conferred by the cancer-associated marker nucleic acid sequence. Examples
include a test compound that limits the overabundance of mRNA, limits production of
the encoded protein, or limits the functional effect of the protein. The effect of the test
compound would be apparent when comparing results between treated and untreated
cells.

The invention thus also encompasses methods of screening for agents which
inhibit expression of the nucleic acid markers (SEQ ID Nos: 1-850) in vitro,
comprising exposing a cell or tissue in which the marker nucleic acid mRNA is
detectable in cultured cells to an agent in order to determine whether the agent is
capable of inhibiting production of the mRNA; and determining the level of mRNA in
the exposed cells or tissue, wherein a decrease in the level of the mRNA after
exposure of the cell line to the agent is indicative of inhibition of the marker nucleic
acid mRNA production.

Alternatively, the screening method may include in vitro screening of a cell or
tissue in which marker protein is detectable in cultured cells to an agent suspected of
inhibiting production of the marker protein; and determining the level of the marker
protein in the cells or tissue, wherein a decrease in the level of marker protein after
exposure of the cells or tissue to the agent is indicative of inhibition of marker protein
production.

The invention also encompasses in vivo methods of screening for agents
which inhibit expression of the marker nucleic acids, comprising exposing a mammal

having tumor cells in which marker mRNA or protein is detectable to an agent
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suspected of inhibiting production of marker mRNA or protein; and determining the
level of marker mRNA or protein in tumor cells of the exposed mammal. A decrease
in the level of marker mRNA or protein after exposure of the mammal to the agent is
indicative of inhibition of marker nucleic acid expression.

Accordingly, the invention provides a method comprising incubating a cell
expressing the marker nucleic acids (SEQ ID Nos: 1-850) with a test compound and
measuring the mRNA or protein level. The invention further provides a method for
quantitatively determining the level of expression of the marker nucleic acids in a cell
population, and a method for determining whether an agent is capable of increasing or
decreasing the level of expression of the marker nucleic acids in a cell population.
The method for determining whether an agent is capable of increasing or decreasing
the level of expression of the marker nucleic acids in a cell population comprises the
steps of (a) preparing cell extracts from control and agent-treated cell populations, (b)
isolating the marker polypeptides from the cell extracts, (c) quantifying (e.g., in
parallel) the amount of an immunocomplex formed between the marker polypeptide
and an antibody specific to said polypeptide. The marker polypeptides of this
invention may also be quantified by assaying for its bioactivity. Agents that induce
increased the marker nucleic acid expression may be identified by their ability to
increase the amount of immunocomplex formed in the treated cell as compared with
the amount of the immunocbmplex formed in the control cell. In a similar manner,
agents that decrease expression of the marker nucleic acid may be identified by their
ability to decrease the amount of the immunocomplex formed in the treated cell
extract as compared to the control cell.

mRNA levels can be determined by Northern blot hybridization. mRNA levels
can also be determined by methods involving PCR. Other sensitive methods for
measuring mRNA, which can be used in high throughput assays, e.g., a method using
a DELFIA endpoint detection and quantification method, are described, . g.,in Webb
and Hurskainen (1996) Journal of Biomolecular Screening 1:119. Marker protein
levels can be determined by immunoprecipitations or immunohistochemistry using an

antibody that specifically recognizes the protein product encoded by SEQ ID Nos: 1-
850.
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Agents that are identified as active in the drug screening assay are candidates
to be tested for their capacity to block cell proliferation activity. These agents would
be useful for treating a disorder involving aberrant growth of cells, especially colon
cells.

A variety of assay formats will suffice and, in light of the present disclosure,
those not expressly described herein will nevertheless be comprehended by one of
ordinary skill in the art. For instance, the assay can be generated in many different
formats, and include assays based on cell-free systems, e.g., purified proteins or cell

lysates, as well as cell-based assays which utilize intact cells.

In many drug screening programs which test libraries of compounds and
natural extracts, high throughput assays are desirable in order to maximize the number
of compounds surveyed in a given period of time. Assays of the present invention
which are performed in cell-free systems, such as may be derived with purified or
semi-purified proteins or with lysates, are often preferred as "primary" screens in that
they can be generated to permit rapid development and relatively easy detection of an
alteration in a molecular target which is mediated by a test compound. Moreover, the
effects of cellular toxicity and/or bioavailability of the test compound can be generally
ignored in the in vitro system, the assay instead being focused primarily on the effect
of the drug on the molecular target as may be manifest in an alteration of binding

affinity with other proteins or changes in enzymatic properties of the molecular target.

A. Use of Nucleic Acids as Probes in Mapping and in Tissue Profiling

Probes

Polynucleotide probes as described above, e.g., comprising at least 12
contiguous nucleotides selected from the nucleotide sequence of an nucleic acid as
shown in SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably
SEQ ID Nos. 1-127, or a sequence complementary thereto, are used for a variety of
purposes, including identification of human chromosomes and determining
transcription levels. Additional disclosure about preferred regions of the nucleic acid

sequences is found in the accompanying tables.
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The nucleotide probes are labeled, for example, with a radioactive, fluorescent,
biotinylated, or chemiluminescent label, and detected by well known methods
appropriate for the particular label selected. Protocols for hybridizing nucleotide
probes to preparations of metaphase chromosomes are also well known in the art. A
nucleotide probe will hybridize specifically to nucleotide sequences in the
chromosome preparations which are complementary to the nucleotide sequence of the
probe. A probe that hybridizes specifically to an nucleic acid should provide a
detection signal at least 5-, 10-, or 20-fold higher than the background hybridization
provided with other unrelated sequences.

In a non-limiting example, commercial programs are available for identifying
regions of chromosomes commonly associated with disease, such as cancer. Nucleic
acids of the invention can be used to probe these regions. For example, if, through
profile searching, a nucleic acid is identified as corresponding to a gene encoding a
kinase, its ability to bind to a cancer-related chromosomal region will suggest its role
as a kinase in one or more stages of tumor cell development/growth. Although some
experimentation would be required to elucidate the role, the nucleic acid constitutes a
new material for isolating a specific protein that has potential for developing a cancer
diagnostic or therapeutic.

Nucleotide probes are used to detect expression of a gene corresponding to the
nucleic acid. For example, in Northern blots, mRNA is separated electrophoretically
and contacted with a probe. A probe is detected as hybridizing to an mRNA species
of a particular size. The amount of hybridization is quantitated to determine relative
amounts of expression, for example under a particular condition. Probes are also used
to detect products of amplification by polymerase chain reaction. The products of the
reaction are hybridized to the probe and hybrids are detected. Probes are used for in
situ hybridization to cells to detect expression. Probes can also be used in vivo for
diagnostic detection of hybridizing sequences. Probes are typically labeled with a
radioactive isotope. Other types of detectable labels may be used such as
chromophores, fluorophores, and enzymes.

Expression of specific mRNA can vary in different cell types and can be tissue
specific. This variation of mRNA levels in different cell types can be exploited with

nucleic acid probe assays to determine tissue types. For example, PCR, branched
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DNA probe assays, or blotting techniques utilizing nucleic acid probes substantially
identical or complementary to nucleic acids of SEQ ID Nos. 1-850, preferably SEQ
ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a sequence
complementary thereto, can determine the presence or absence of target cDNA or
mRNA.

Examples of a nucleotide hybridization assay are described in Urdea et al.,
PCT W092/02526 and Urdea et al., U.S. Patent No. 5,124,246, both incorporated
herein by reference. The references describe an example of a sandwich nucleotide
hybridization assay.

Alternatively, the Polymerase Chain Reaction (PCR) is another means for
detecting small amounts of target nucleic acids, as described in Mullis ef al ., Meth.
Enzymol. (1987) 155:335-350; U.S. Patent No. 4,683,195; and U.S. Patent No.
4,683,202, all incorporated herein by reference. Two primer polynucleotides
nucleotides hybridize with the target nucleic acids and are used to prime the reaction.
The primers may be composed of sequence within or 3' and 5' to the polynucleotides
of the Sequence Listing. Alternatively, if the primers are 3' and 5' to these
polynucleotides, they need not hybridize to them or the complements. A thermostable
polymerase creates copies of target nucleic acids from the primers using the original
target nucleic acids as a template. After a large amount of target nucleic acids is
generated by the polymerase, it is detected by methods such as Southern blots. When
using the Southern blot method, the labeled probe will hybridize to a polynucleotide
of the Sequence Listing or complement.

Furthermore, mRNA or cDNA can be detected by traditional blotting
techniques described in Sambrook ef al., "Molecular Cloning: A Laboratory Manual"
(New York, Cold Spring Harbor Laboratory, 1989). mRNA or cDNA generated from
mRNA using a polymerase enzyme can be purified and separated using gel
electrophoresis. The nucleic acids on the gel are then blotted onto a solid support,
such as nitrocellulose. The solid support is exposed to a labeled probe and then
washed to remove any unhybridized probe. Next, the duplexes containing the labeled

probe are detected. Typically, the probe is labeled with radioactivity.
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Mapping

Nucleic acids of the present invention are used to identify a chromosome on
which the corresponding gene resides. Using fluorescence in situ hybridization
(FISH) on normal metaphase spreads, comparative genomic hybridization allows total
genome assessment of changes in relative copy number of DNA sequences. See
Schwartz and Samad, Current Opinions in Biotechnology (1994) 8:70-74; Kallioniemi
et al., Seminars in Cancer Biology (1993) 4:41-46; Valdes and Tagle, Methods in
Molecular Biology (1997) 68:1, Boultwood, ed., Human Press, Totowa, NJ.

Preparations of human metaphase chromosomes are prepared using standard
cytogenetic techniques from human primary tissues or cell lines. Nucleotide probes
comprising at least 12 contiguous nucleotides selected from the nucleotide sequence
of SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID
Nos. 1-127, or a sequence complementary thereto, are used to identify the
corresponding chromosome. The nucleotide probes are labeled, for example, with a
radioactive, fluorescent, biotinylated, or chemiluminescent label, and detected by well
known methods appropriate for the particular label selected. Protocols for hybridizing
nucleotide probes to preparations of metaphase chromosomes are also well known in
the art. A nucleotide probe will hybridize specifically to nucleotide sequences in the
chromosome preparations that are complementary to the nucleotide sequence of the
probe. A probe that hybridizes specifically to a target gene provides a detection signal
at least 5-, 10-, or 20-fold higher than the background hybridization provided with
unrelated coding sequences.

Nucleic acids are rriapped to particular chromosomes using, for example,
radiation hybrids or chromosome-specific hybrid panels. See Leach et al., Advances
in Genetics, (1995) 33:63-99; Walter et al., Nature Genetics (1994) 7:22-28; Walter
and Goodfellow, Trends in Genetics (1992) 9:352. Panels for radiation hybrid
mapping are available from Research Genentics, Inc., Huntsville, Alabama, USA.
Databases for markers using various panels are available via the world wide web at
http:/F/shgc-www.stanford.edu; and other locations. The statistical program RHMAP
can be used to construct a map based on the data from radiation hybridization with a
measure of the relative likelihood of one order versus another. RHMAP is available

via the world wide web at http://www.sph.umich.edu/group/statgen/software.
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Such mapping can be useful in identifying the function of the target gene by
its proximity to other genes with known function. Function can also be assigned to

the target gene when particular syndromes or diseases map to the same chromosome.

Tissue Profiling

The nucleic acids of the present invention can be used to determine the tissue
type from which a given sample is derived. For example, a metastatic lesion is
identified by its developmental organ or tissue source by identifying the expression of
a particular marker of that organ or tissue. If a nucleic acid is expressed onlyina
specific tissue type, and a metastatic lesion is found to express that nucleic acid, then
the developmental source of the lesion has been identified. Expression of a particular
nucleic acid is assayed by detection of either the corresponding mRNA or the protein
product. Immunological methods, such as antibody staining, are used to detect a
particular protein product. Hybridization methods may be used to detect particular
mRNA species, including but not limited to in situ hybridization and Northern

blotting.

Use of Polymorphisms

A nucleic acid will be useful in forensics, genetic analysis, mapping, and
diagnostic applications if the corresponding region of a gene is polymorphic in the
human population. A particular polymorphic form of the nucleic acid may be used to
either identify a sample as deriving from a suspect or rule out the possibility that the
sample derives from the suspect. Any means for detecting a polymorphism in a gene
are used, including but not limited to electrophoresis of protein polymorphic variants

b

differential sensitivity to restriction enzyme cleavage, and hybridization to an allele-

specific probe.

B. Use of Nucleic Acids and Encoded Polypeptides to Raise Antibodies

Expression products of a nucleic acid, the corresponding mRNA or cDNA, or
the corresponding complete gene are prepared and used for raising antibodies for
experimental, diagnostic, and therapeutic purposes. For nucleic acids to which a

corresponding gene has not been assigned, this provides an additional method of
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identifying the corresponding gene. The nucleic acid or related cDNA is expressed as
described above, and antibodies are prepared. These antibodies are specific to an
epitope on the encoded polypeptide, and can precipitate or bind to the corresponding
native protein in a cell or tissue preparation or in a cell-free extract of an in vitro
expression system.

Immunogens for raising antibodies are prepared by mixing the polypeptides
encoded by the nucleic acids of the present invention with adjuvants. Alternatively,
polypeptides are made as fusion proteins to larger immunogenic proteins.
Polypeptides are also covalently linked to other larger immunogenic proteins, such as
keyhole limpet hemocyanin. Immunogens are typically administered intradermally,
subcutaneously, or intramuscularly. Immunogens are administered to experimental
animals such as rabbits, sheep, and mice, to generate antibodies. Optionally, the
animal spleen cells are isolated and fused with myeloma cells to form hybridomas
which secrete monoclonal antibodies. Such methods are well known in the art.
According to another method known in the art, the nucleic acid is administered
directly, such as by intramuscular injection, and expressed in vivo. The expressed
protein generates a variety of protein-specific immune responses, including
production of antibodies, comparable to administration of the protein.

Preparations of polyclonal and monoclonal antibodies specific for nucleic
acid-encoded proteins and polypeptides are made using standard methods known in
the art. The antibodies specifically bind to epitopes present in the polypeptides
encoded by a nucleic acid of SEQ ID Nos. 1-850, preferably SEQ ID Nos. 1-383, even
more preferably SEQ ID Nos. 1-127, or a sequence complementary thereto. In
another embodiment, the antibodies specifically bind to epitopes present in a
polypeptide encoded by SEQ ID Nos. 1-850. Typically, at least about 6, 8, 10, or 12
contiguous amino acids are required to form an epitope. However, epitopes which
involve non-contiguous amino acids may require more, for example, at least about 15,
25, or 50 amino acids. A short sequence of a nucleic acid may then be unsuitable for
use as an epitope to raise antibodies for identifying the corresponding novel protein,
because of the potential for cross-reactivity with a known protein. However, the

antibodies may be useful for other purposes, particularly if they identify common
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structural features of a known protein and a novel polypeptide encoded by a nucleic
acid of the invention.

Antibodies that specifically bind to human nucleic acid-encoded polypeptides
should provide a detection signal at least about 5-, 10-, or 20-fold higher than a
detection signal provided with other proteins when used in Western blots or other
immunochemical assays. Preferably, antibodies that specifically bind nucleic acid T-
encoded polypeptides do not detect other proteins in immunochemical assays and can
immunoprecipitate nucleic acid-encoded proteins from solution.

To test for the presence of serum antibodies to the nucleic acid-encoded
polypeptide in a human population, human antibodies are purified by methods well
known in the art. Preferably, the antibodies are affinity purified by passing antiserum
over a column to which an nucleic acid-encoded protein, polypeptide, or fusion
protein is bound. The bound antibodies can then be eluted from the column, for
example using a buffer with a high salt concentration.

In addition to the antibodies discussed above, genetically engineered antibody
derivatives are made, such as single chain antibodies.

Antibodies may be made by using standard protocols known in the art (See,
for example, Antibodies: A Laboratory Manual ed. by Harlow and Lane (Cold Spring
Harbor Press: 1988)). A mammal, such as a mouse, hamster, or rabbit can be
immunized with an immunogenic form of the peptide (e.g., a mammalian polypeptide
or an antigenic fragment which is capable of eliciting an antibody response, or a
fusion protein as described above).

In one aspect, this invention includes monoclonal antibodies that show a
subject polypeptide is highly expressed in colorectal tissue or tumor tissue, especially
colon cancer tissue or colon cancer-derived cell lines. Therefore, in one embodiment,
this invention provides a diagnostic tool for the analysis of expression of a subject
polypeptide in general, and in particular, as a diagnostic for colon cancer.

Techniques for conferring immunogenicity on a protein or peptide include
conjugation to carriers or other techniques well known in the art. An immunogenic
portion of a protein can be administered in the presence of adjuvant. The progress of
immunization can be monitored by detection of antibody titers in plasma or serum.

Standard ELISA or other immunoassays can be used with the immunogen as antigen
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to assess the levels of antibodies. In a preferred embodiment, the subject antibodies
are immunospecific for antigenic determinants of a protein of a mammal, e.g.,
antigenic determinants of a protein encoded by one of SEQ ID Nos. 1-850 or closely
related homologs (e.g., at least 90% identical, and more preferably at least 95%
identical).

Following immunization of an animal with an antigenic preparation of a
polypeptide, antisera can be obtained and, if desired, polyclonal antibodies isolated
from the serum. To produce monoclonal antibodies, antibody-producing cells
(Ilymphocytes) can be harvested from an immunized animal and fused by standard
somatic cell fusion procedures with immortalizing cells such as myeloma cells to
yield hybridoma cells. Such techniques are well known in the art, and include, for
example, the hybridoma technique (originally developed by Kohler and Milstein,
(1975) Nature, 256: 495-497), the human B cell hybridoma technique (Kozbar et al.,
(1983) Immunology Today, 4: 72), and the EBV-hybridoma technique to produce
human monoclonal antibodies (Cole et al., (1985) Monoclonal Antibodies and Cancer
Therapy, Alan R. Liss, Inc. pp. 77-96). Hybridoma cells can be screened
immunochemically for production of antibodies specifically reactive with a
polypeptide of the present invention and monoclonal antibodies isolated from a
culture comprising such hybridoma cells.

The term antibody as used herein is intended to include fragments thereof
which are also specifically reactive with one of the subject polypeptides. Antibodies
can be fragmented using conventional techniques and the fragments screened for
utility in the same manner as described above for whole antibodies. For example,

F(ab), fragments can be generated by treating antibody with pepsin. The resulting
F(ab) fragment can be treated to reduce disulfide bridges to produce Fab fragments.

The antibody of the present invention is further intended to include bispecific, single-
chaixi, and chimeric and humanized molecules having affinity for a polypeptide
conferred by at least one CDR region of the antibody. In preferred embodiments, the
antibodies, the antibody further comprises a label attached thereto and able to be
detected, (e.g., the label can be a radioisotope, fluorescent compound,

chemiluminescent compound, enzyme, or enzyme co-factor).
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Antibodies can be used, e.g., to monitor protein levels in an individual for
determining, e.g., whether a subject has a disease or condition, such as colon cancer,

associated with an aberrant protein level, or allowing determination of the efficacy of

- a given treatment regimen for an individual afflicted with such a disorder. The level of

polypeptides may be measured from cells in bodily fluid, such as in blood samples.

Another application of antibodies of the present invention is in the
immunological screening of cDNA libraries constructed in expression vectors such as
gtll, gt18-23, ZAP, and ORF8. Messenger libraries of this type, having coding
sequences inserted in the correct reading frame and orientation, can produce fusion
proteins. For instance, gt11 will produce fusion proteins whose amino termini consist
of B-galactosidase amino acid sequences and whose carboxyl termini consist of a
foreign polypeptide. Antigenic epitopes of a protein, e. g., other orthologs of a
particular protein or other paralogs from the same species, can then be detected with
antibodies, as, for example, reacting nitrocellulose filters lifted from infected plates
with antibodies. Positive phage detected by this assay can then be isolated from the
infected plate. Thus, the presence of homologs can be detected and cloned from other
animals, as can alternate isoforms (including splicing variants) from humans.

In another embodiment, a panel of monoclonal antibodies may be used,
wherein each of the epitope's involved functions are represented by a monoclonal
antibody. Loss or perturbation of binding of a monoclonal antibody in the panel
would be indicative of a mutational attention of the protein and thus of the

corresponding gene.

C. Differential Expression

The present invention also provides a method to identify abnormal or diseased
tissue in a human. For nucleic acids corresponding to profiles of protein families as
described above, the choice of tissue may be dictated by the putative biological
function. The expression of a gene corresponding to a specific nucleic acid is
compared between a first tissue that is suspected of being diseased and a second,
normal tissue of the human. The normal tissue is any tissue of the human, especially

those that express the target gene including, but not limited to, brain, thymus, testis,
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heart, prostate, placenta, spleen, small intestine, skeletal muscle, pancreas, and the

mucosal lining of the colon.

The tissue suspected of being abnormal or diseased can be derived from a

~ different tissue type of the human, but preferably it is derived from the same tissue

type; for example an intestinal polyp or other abnormal growth should be compared
with normal intestinal tissue. A difference between the target gene, mRNA, or protein
in the two tissues which are compared, for example in molecular weight, amino acid
or nucleotide sequence, or relative abundance, indicates a change in the gene, or a
gene which regulates it, in the tissue of the human that was suspected of being
diseased.

The target genes in the two tissues are compared by any means known in the
art. For example, the two genes are sequenced, and the sequence of the gene in the
tissue suspected of being diseased is compared with the gene sequence in the normal
tissue. The target genes, or portions thereof, in the two tissues are amplified, for
example using nucleotide primers based on the nucleotide sequence shown in the
Sequence Listing, using the polymerase chain reaction. The amplified genes or
portions of genes are hybridized to nucleotide probes selected from a corresponding
nucleotide sequence shown SEQ ID No. 1-850. A difference in the nucleotide
sequence of the target gene in the tissue suspected of being diseased compared with
the normal nucleotide sequence suggests a role of the nucleic acid-encoded proteins in
the disease, and provides a lead for preparing a therapeutic agent. The nucleotide
probes are labeled by a variety of methods, such as radiolabeling, biotinylation, or
labeling with fluorescent or chemiluminescent tags, and detected by standard methods
known in the art.

Alternatively, target mRNA in the two tissues is compared. PolyA"RNA is
isolated from the two tissues as is known in the art. For example, one of skill in the
art can readily determine differences in the size or amount of target mRNA transcripts
between the two tissues using Northern blots and nucleotide probes selected from the
nucleotide sequence shown in the Sequence Listing. Increased or decreased
expression of a target mRNA in a tissue sample suspected of being diseased,

compared with the expression of the same target mRNA in a normal tissue, suggests
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that the expressed protein has a role in the disease, and also provides a lead for

preparing a therapeutic agent.

Any method for analyzing proteins is used to compare two nucleic acid-

- encoded proteins from matched samples. The sizes of the proteins in the two tissues

are compared, for example, using antibodies of the present invention to detect nucleic
acid-encoded proteins in Western blots of protein extracts from the two tissues. Other
changes, such as expression levels and subcellular localization, can also be detected
immunologically, using antibodies to the corresponding protein. A higher or lower
level of nucleic acid-encoded protein expression in a tissue suspected of being
diseased, compared with the same nucleic acid-encoded protein expression level in a
normal tissue, is indicative that the expressed protein has a role in the disease, and
provides another lead for preparing a therapeutic agent.

Similarly, comparison of gene sequences or of gene expression products, e.g.,
mRNA and protein, between a human tissue that is suspected of being diseased and a
normal tissue of a human, are used to follow disease progression or remission in the
human. Such comparisons of genes, mRNA, or protein are made as described above.

For example, increased or decreased expression of the target gene in the tissue
suspected of being neoplastic can indicate the presence of neoplastic cells in the
tissue. The degree of increased expression of the target gene in the neoplastic tissue
relative to expression of the gene in normal tissue, or differences in the amount of
increased expression of the target gene in the neoplastic tissue over time, is used to
assess the progression of the neoplasia in that tissue or to monitor the response of the
neoplastic tissue to a therapeutic protocol over time.

The expression pattern of any two cell types can be compared, such as low and
high metastatic tumor cell lines, or cells from tissue which have and have not been
exposed to a therapeutic agent. A genetic predisposition to disease in a human is
detected by comparing an target gene, mRNA, or protein in a fetal tissue with a
normal target gene, mRNA, or protein. Fetal tissues that are used for this purpose
include, but are not limited to, amniotic fluid, chorionic villi, blood, and the
blastomere of an in vitro-fertilized embryo. The comparable normal target gene is
obtained from any tissue. The mRNA or protein is obtained from a normal tissue of a

human in which the target gene is expressed. Differences such as alterations in the
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nucleotide sequence or size of the fetal target gene or mRNA, or alterations in the
molecular weight, amino acid sequence, or relative abundance of fetal target protein,
can indicate a germline mutation in the target gene of the fetus, which indicates a

genetic predisposition to disease.

D. Use of Nucleic Acids, and Encoded Polypeptides to Screen for Peptide

Analogs and Antagonists
Polypeptides encoded by the instant nucleic acids, e.g., SEQ ID Nos.

1-850, preferably SEQ ID Nos. 1-383, even more preferably SEQ ID Nos. 1-127, or a
sequence complementary thereto, and corresponding full length genes can be used to
screen peptide libraries to identify binding partners, such as receptors, from among the
encoded polypeptides.

A library of peptides may be synthesized following the methods disclosed in
U.S. Pat. No. 5,010,175, and in PCT WO 91/17823. As described below in brief, one
prepares a mixture of peptides, which is then screened to identify the peptides
exhibiting the desired signal transduction and receptor binding activity. In the '175
method, a suitable peptide synthesis support (e.g., a resin) is coupled to a mixture of
appropriately protected, activated amino acids. The concentration of each amino acid
in the reaction mixture is balanced or adjusted in inverse proportion to its coupling
reaction rate so that the product is an equimolar mixture of amino acids coupled to the
starting resin. The bound amino acids are then deprotected, and reacted with another
balanced amino acid mixture to form an equimolar mixture of all possible dipeptides.
This process is repeated until a mixture of peptides of the desired length (e.g.,
hexamers) is formed. Note that one need not include all amino acids in each step: one
may include only one or two amino acids in some steps (e.g., where it is known that a
particular amino acid is essential in a given position), thus reducing the complexity of
the mixture. After the synthesis of the peptide library is completed, the mixture of
peptides is screened for binding to the selected polypeptide. The peptides are then
tested for their ability to inhibit or enhance activity. Peptides exhibiting the desired
activity are then isolated and sequenced.

The method described in WO 91/17823 is similar. However, instead of

reacting the synthesis resin with a mixture of activated amino acids, the resin is
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divided into twenty equal portions (or into a number of portions corresponding to the
number of different amino acids to be added in that step), and each amino acid is

coupled individually to its portion of resin. The resin portions are then combined,

- mixed, and again divided into a number of equal portions for reaction with the second

amino acid. In this manner, each reaction may be easily driven to completion.
Additionally, one may maintain separate "subpools" by treating portions in parallel,
rather than combining all resins at each step. This simplifies the process of
determining which peptides are responsible for any observed receptor binding or
signal transduction activity.

In such cases, the subpools containing, e.g., 1-2,000 candidates each are
exposed to one or more polypeptides of the invention. Each subpool that produces a
positive result is then resynthesized as a group of smaller subpools (sub-subpools)
containing, e.g., 20-100 candidates, and reassayed. Positive sub-subpools may be
resynthesized as individual compounds, and assayed finally to determine the peptides
that exhibit a high binding constant. These peptides can be tested for their ability to
inhibit or enhance the native activity. The methods described in WO 91/7823 and
U.S. Patent No. 5,194,392 (herein incorporated by reference) enable the preparation of
such pools and subpools by automated techniques in parallel, such that all synthesis
and resynthesis may be performed in a matter of days.

Peptide agonists or antagonists are screened using any available method, such
as signal transduction, antibody binding, receptor binding, mitogenic assays,
chemotaxis assays, etc. The methods described herein are presently preferred. The
assay conditions ideally should resemble the conditions under which the native
activity is exhibited in vivo, that is, under physiologic pH, temperature, and ionic
strength. Suitable agonists or antagonists will exhibit strong inhibition or
enhancement of the native activity at concentrations that do not cause toxic side
effects in the subject. Agonists or antagonists that compete for binding to the native
polypeptide may require concentrations equal to or greater than the native
concentration, while inhibitors capable of binding irreversibly to the polypeptide may
be added in concentrations on the order of the native concentration.

The end results of such screening and experimentation will be at least one

novel polypeptide binding partner, such as a receptor, encoded by a nucleic acid of the
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invention, and at least one peptide agonist or antagonist of the novel binding partner.
Such agonists and antagonists can be used to modulate, enhance, or inhibit receptor
function in cells to which the receptor is native, or in cells that possess the receptor as
a result of genetic engineering. Further, if the novel receptor shares biologically
important characteristics with a known receptor, information about agonist/antagonist

binding may help in developing improved agonists/antagonists of the known receptor.

E. Pharmaceutical Compositions and Therapeutic Uses

Pharmaceutical compositions can comprise polypeptides, antibodies, or
polynucleotides of the claimed invention. The pharmaceutical compositions will
comprise a therapeutically effective amount of either polypeptides, antibodies, or
polynucleotides of the claimed invention.

The term “therapeutically effective amount” as used herein refers to an amount
of a therapeutic agent to treat, ameliorate, or prevent a desired disease or condition, or
to exhibit a detectable therapeutic or preventative effect. The effect can be detected
by, for example, chemical markers or antigen levels. Therapeutic effects also include
reduction in physical symptoms, such as decreased body temperature. The precise
effecti;/e amount for a subject will depend upon the subject's size and health, the
nature and extent of the condition, and the therapeutics or combination of therapeutics
selected for administration. Thus, it is not useful to specify an exact effective amount
in advance. However, the effective amount for a given situation can be determined by
routine experimentation and is within the judgment of the clinician.

For purposes of the present invention, an effective dose will be from about
0.01 mg/ kg to 50 mg/kg or 0.05 mg/kg to about 10 mg/kg of the DNA constructs in
the individual to which it is administered.

A pharmaceutical composition can also contain a pharmaceutically acceptable
carrier. The term “pharmaceutically acceptable carrier” refers to a carrier for
administration of a therapeutic agent, such as antibodies or a polypeptide, genes, and
other therapeutic agents. The term refers to any pharmaceutical carrier that does not
itself induce the production of antibodies harmful to the individual receiving the
composition, and which may be administered without undue toxicity. Suitable

carriers may be large, slowly metabolized macromolecules such as proteins,
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polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids, amino
acid copolymers, and inactive virus particles. Such carriers are well known to those
of ordinary skill in the art.

Pharmaceutically acceptable salts can be used therein, for example, mineral
acid salts such as hydrochlorides, hydrobromides, phosphates, sulfates, and the like;
and the salts of organic acids such as acetates, propionates, malonates, benzoates, and
the like. A thorough discussion of pharmaceutically acceptable excipients is available
in Remington’s Pharmaceutical Sciences (Mack Pub. Co., N.J. 1991).

Pharmaceutically acceptable carriers in therapeutic compositions may contain
liquids such as water, saline, glycerol and ethanol. Additionally, auxiliary substances,
such as wetting or emulsifying agents, pH buffering substances, and the like, may be
present in such vehicles. Typically, the therapeutic compositions are prepared as
injectables, either as liquid solutions or suspensions; solid forms suitable for solution
in, or suspension in, liquid vehicles prior to injection may also be prepared.

Liposomes are included within the definition of a pharmaceutically acceptable carrier.

Delivery Methods

Once formulated, the nucleic acid compositions of the invention can be (1)
administered directly to the subject; (2) delivered ex vivo, to cells derived from the
subject; or (3) delivered in vitro for expression of recombinant proteins.

Direct delivery of the compositions will generally be accomplished by
injection, either subcutaneously, intraperitoneally, intravenously or intramuscularly,
or delivered to the interstitial space of a tissue. The compositions can also be
administered into a tumor or lesion. Other modes of administration include oral and
pulmonary administration, suppositories, and transdermal applications, needles, and
gene guns or hyposprays. Dosage treatment may be a single dose schedule or a
multiple dose schedule.

Methods for the ex vivo delivery and reimplantation of transformed cells into a
subject are known in the art and described in e.g., International Publication No. WO
93/14778. Examples of cells useful in ex vivo applications include, for example, stem

cells, particularly hematopoetic, lymph cells, macrophages, dendritic cells, or tumor

cells.
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Generally, delivery of nucleic acids for both ex vivo and in vitro applications
can be accomplished by, for example, dextran-mediated transfection, calcium
phosphate precipitation, polybrene mediated transfection, protoplast fusion,
electroporation, encapsulation of the polynucleotide(s) in liposomes, and direct
microinjection of the DNA into nuclei, all well known in the art.

Once a subject gene has been found to correlate with a proliferative disorder,
such as neoplasia, dysplasia, and hyperplasia, the disorder may be amenable to
treatment by administration of a therapeutic agent based on the nucleic acid or
corresponding polypeptide.

Preparation of antisense polypeptides is discussed above. Neoplasias that are
treated with the antisense composition include, but are not limited to, cervical cancers,
melanomas, colorectal adenocarcinomas, Wilms’ tumor, retinoblastoma, sarcomas,
myosarcomas, lung carcinomas, leukemias, such as chronic myelogenous leukemia,
promyelocytic leukemia, monocytic leukemia, and myeloid leukemia, and
lymphomas, such as histiocytic lymphoma. Proliferative disorders that are treated
with the therapeutic composition include disorders such as anhydric hereditary
ectodermal dysplasia, congenital alveolar dysplasia, epithelial dysplasia of the cervix,
fibrous dysplasia of bone, and mammary dysplasia. Hyperplasias, for example,
endometrial, adrenal, breast, prostate, or thyroid hyperplasias or
pseudoepitheliomatous hyperplasia of the skin, are treated with antisense therapeutic
compositions. Even in disorders in which mutations in the corresponding gene are not
implicated, downregulation or inhibition of nucleic acid-related gene expression can
have therapeutic application. For example, decreasing nucleic acid-related gene
expression can help to suppress tumors in which enhanced expression of the gene is
implicated.

Both the dose of the antisense composition and the means of administration
are determined based on the specific qualities of the therapeutic composition, the
condition, age, and weight of the patient, the progression of the disease, and other
relevant factors. Administration of the therapeutic antisense agents of the invention
includes local or systemic administration, including injection, oral administration,
particle gun or catheterized administration, and topical administration. Preferably, the

therapeutic antisense composition contains an expression construct comprising a
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promoter and a polynucleotide segment of at least about 12, 22, 25, 30, or 35
contiguous nucleotides of the antisense strand of a nucleic acid. Within the
expression construct, the polynucleotide segment is located downstream from the
promoter, and transcription of the polynucleotide segmen;t initiates at the promoter.

Various methods are used to administer the therapeutic composition directly to
a specific site in the body. For example, a small metastatic lesion is located and the
therapeutic composition injected several times in several different locations within the
body of tumor. Alternatively, arteries which serve a tumor are identified, and the
therapeutic composition injected into such an artery, in order to deliver the
composition directly into the tumor. A tumor that has a necrotic center is aspirated
and the composition injected directly into the now empty center of the tumor. The
antisense composition is directly administered to the surface of the tumor, for
example, by topical application of the composition. X-ray imaging is used to assist in
certain of the above delivery methods.

Receptor-mediated targeted delivery of therapeutic compositions containing an
antisense polynucleotide, subgenomic polynucleotides, or antibodies to specific
tissues is also used. Receptor-mediated DNA delivery techniques are described in, for
example, Findeis et al., Trends in Biotechnol. (1993) 11:202-205; Chiou et al., (1994)
Gene Therapeutics: Methods And Applications Of Direct Gene Transfer (J.A. Wolff,
ed.); Wu & Wu, J. Biol. Chem. (1988) 263:621-24; Wu et al., J. Biol. Chem. (1994)
269:542-46; Zenke et al., Proc. Natl. Acad. Sci. (USA) (1990) 87:3655-59; Wu et al.,
J. Biol. Chem. (1991) 266:338-42. Preferably, receptor-mediated targeted delivery of
therapeutic compositions containing antibodies of the invention is used to deliver the
antibodies to specific tissue.

Therapeutic compositions containing antisense subgenomic polynucleotides
are administered in a range of about 100 ng to about 200 mg of DNA for local
administration in a gene therapy protocol. Concentration ranges of about 500 ng to
about 50 mg, about 1 mg to about 2 mg, about 5 mg to about 500 mg, and about 20
mg to about 100 mg of DNA can also be used during a gene therapy protocol. Factors
such as method of action and efficacy of transformation and expression are
considerations which will affect the dosage required for ultimate efficacy of the

antisense subgenomic nucleic acids. Where greater expression is desired over a larger
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area of tissue, larger amounts of antisense subgenomic nucleic acids or the same
amounts readministered in a successive protocol of administrations, or several

administrations to different adjacent or close tissue portions of, for example, a tumor

 site, may be required to effect a positive therapeutic outcome. In all cases, routine

experimentation in clinical trials will determine specific ranges for optimal therapeutic
effect. A more complete description of gene therapy vectors, especially retroviral
vectors, is contained in U.S. Serial No. 08/869,309, which is expressly incorporated
herein, and in section F below.

For genes encoding polypeptides or proteins with anti-inflammatory activity,
suitable use, doses, and administration are described in U.S. Patent No. 5,654,173,
incorporated herein by reference. Therapeutic agents also include antibodies to

proteins and polypeptides encoded by the subject nucleic acids, as described in U.S.

Patent No. 5,654,173.

F. Gene Therapy

The therapeutic nucleic acids of the present invention may be utilized in gene
delivery vehicles. The gene delivery vehicle may be of viral or non-viral origin (see
generally, Jolly, Cancer Gene Therapy (1994) 1:51-64; Kimura, Human Gene
Therpay (1994) 5:845-852; Connelly, Human Gene Therapy (1995) 1:185-193; and
Kaplitt, Nature Genetics (1994) 6:148-153). Gene therapy vehicles for delivery of
constructs including a coding sequence of a therapeutic of the invention can be
administered either locally or systemically. These constructs can utilize viral or non-
viral vector approaches. Expression of such coding sequences can be induced using
endogenous mammalian or heterologous promoters. Expression of the coding
sequence can be either constitutive or regulated.

The present invention can employ recombinant retroviruses which are
constructed to carry or express a selected nucleic acid molecule of interest. Retrovirus
vectors that can be employed include those described in EP 0 415 73 1; WO 90/07936;
WO 94/03622; WO 93/25698; WO 93/25234; U.S. Patent No. 5, 219,740; WO
93/11230; WO 93/10218; Vile and Hart, Cancer Res. (1993) 53:3860-3864; Vile and
Hart, Cancer Res. (1993) 53:962-967; Ram et al., Cancer Res. (1993) 53:83-88;
Takamiya et al., J. Neurosci. Res. (1992) 33:493-503; Baba et al., J. Neurosurg.
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(1993) 79:729-735; U.S. Patent no. 4,777,127; GB Patent No. 2,200,651; and EP 0
345 242. Preferred recombinant retroviruses include those described in WO
91/02805.

Packaging cell lines suitable for use with the abové-described retroviral vector
constructs may be readily prepared (see PCT publications WO 95/30763 and WO
92/05266), and used to create producer cell lines (also termed vector cell lines) for the
production of recombinant vector particles. Within particularly preferred
embodiments of the invention, packaging cell lines are made from human (such as
HT1080 cells) or mink parent cell lines, thereby allowing production of recombinant
retroviruses that can survive inactivation in human serum.

The present invention also employs alphavirus-based vectors that can function
as gene delivery vehicles. Such vectors can be constructed from a wide variety of
alphaviruses, including, for example, Sindbis virus vectors, Semliki forest virus
(ATCC VR-67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-
1246) and Venezuelan equine encephalitis virus (ATCC VR-923; ATCC VR-1250;
ATCC VR 1249; ATCC VR-532). Representative examples of such vector systems
include those described in U.S. Patent Nos. 5,091,309; 5,217,879; and 5,185,440; and
PCT Publication Nos. WO 92/10578; WO 94/21792; WO 95/27069; WO 95/27044;
and WO 95/07994.

Gene delivery vehicles of the present invention can also employ parvovirus
such as adeno-associated virus (AAV) vectors. Representative examples include the
AAV vectors disclosed by Srivastava in WO 93/09239, Samulski et al., J Vir. (1989)
63:3822-3828; Mendelson et al., Virol, (1988) 166:154-165; and Flotte et al., PNAS
(1993) 90:10613-10617.

Representative examples of adenoviral vectors include those described by
Berkner, Biotechniques (1988) 6:616-627; Rosenfeld et al., Science (1991) 252:431-
434; WO 93/19191; Kolls et al., PNAS (1994) 91:215-219; Kass-Eisler et al., PNAS
(1993) 90:11498-11502; Guzman et al., Circulation (1993) £8:2838-2848; Guzman et
al,, Cir. Res. (1993) 73:1202-1207; Zabner et al., Cell (1993) 75:207-216; Li et al.,
Hum. Gene Ther. (1993) 4:403-409; Cailaud et al., Eur. J. Neurosci. (1993) 5:1287-
1291; Vincent et al., Nat. Genet. (1993) 5:130-134; Jaffe et al., Nat. Genet. (1992)
1:372-378; and Levrero et al., Gene (1991) 101:195-202. Exemplary adenoviral gene
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therapy vectors employable in this invention also include those described in WO
94/12649, WO 93/03769; WO 93/19191; WO 94/28938; WO 95/11984 and WO
95/00655. Administration of DNA linked to killed adenovirus as described in Curiel,
Hum. Gene Ther. (1992) 3:147-154 may be employed. |

Other gene delivery vehicles and methods may be employed, including
polycationic condensed DNA linked or unlinked to killed adenovirus alone, for
example Curiel, Hum. Gene Ther. (1992) 3:147-154; ligand linked DNA, for example
see Wu, J. Biol. Chem. (1989) 264:16985-16987; eukaryotic cell delivery vehicles
cells, for example see U.S. Serial No. 08/240,030, filed May 9, 1994, and U.S. Serial
No. 08/404,796; deposition of photopolymerized hydrogel materials; hand-held gene
transfer particle gun, as described in U.S. Patent No. 5,149,655; ionizing radiation as
described in U.S. Patent No. 5,206,152 and in W092/1 1033; nucleic charge
neutralization or fusion with cell membranes. Additional approaches are described in
Philip, Mol. Cell Biol. (1994) 14:2411-2418, and in Woffendin, Proc. Natl. Acad. Sci.
(1994) 91:1581-1585.

Naked DNA may also be employed. Exemplary naked DNA introduction
methods are described in WO 90/11092 and U.S. Patent No. 5,580,859. Uptake
efficiency may be improved using biodegradable latex beads. DNA coated latex
beads are efficiently transported into cells after endocytosis initiation by the beads.
The method may be improved further by treatment of the beads to increase
hydrophobicity and thereby facilitate disruption of the endosome and release of the
DNA into the cytoplasm. Liposomes that can act as gene delivery vehicles are
described in U.S. Patent No. 5,422,120, PCT Nos. WO 95/ 13796, WO 94/23697, and
WO 91/14445, and EP No. 0 524 968.

Further non-viral delivery suitable for use includes mechanical delivery
systems such as the approach described in Woffendin et al., Proc. Natl. Acad. Sci.
US4 (1994) 91(24):11581-11585. Moreover, the coding sequence and the product of
expression of such can be delivered through deposition of photopolymerized hydrogel
materials. Other conventional methods for gene delivery that can be used for delivery
of the coding sequence include, for example, use of hand-held gene transfer particle

gun, as described in U.S. Patent No. 5,149,655; use of ionizing radiation for activating
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transferred gene, as described in U.S. Patent No. 5,206,152 and PCT No. WO
92/11033.

G. Transgenic Animals

One aspect of the present invention relates to transgenic non-human animals
having germline and/or somatic cells in which the biological acttvity of one or more
genes are altered by a chromosomally incorporated transgene.

In a preferred embodiments, the transgene encodes a mutant protein, such as
dominant negative protein which antagonizes at least a portion of the biological
function of a wild-type protein.

Yet another preferred transgenic animal includes a transgene encoding an
antisense transcript which, when transcribed from the transgene, hybridizes with a
gene or a mRNA transcript thereof, and inhibits expression of the gene.

In one embodiment, the present invention provides a desired non-human
animal or an animal (including human) cell which contains a predefined, specific and
desired alteration rendering the non-human animal or animal cell predisposed to
cancer. Specifically, the invention pertains to a genetically altered non-human animal
(most preferably, a mouse), or a cell (either non-human animal or human) in culture,
that is defective in at least one of two alleles of a tumor-suppressor gene. The
inactivation of at least one of these tumor suppressor alleles results in an animal with
a higher susceptibility to tumor induction or other proliferative or differentiative
disorders, or disorders marked by aberrant signal transduction, e. g., from a cytokine or
growth factor. A genetically altered mouse of this type is able to serve as a useful
model for hereditary cancers and as a test animal for carcinogen studies. The
invention additionally pertains to the use of such non-human animals or animal cells,
and their progeny in research and medicine.

Furthermore, it is contemplated that cells of the transgenic animals of the
present invention can include other transgenes, e.g., which alter the biological activity
of a second tumor suppressor gene or an oncogene. For instance, the second

transgene can functionally disrupt the biological activity of a second tumor suppressor

gene, such as p53, p73, DCC, p21°ip1, p27kipl Rb, Mad or E2F. Alternatively, the

second transgene can cause overexpression or loss of regulation of an oncogene, such
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as ras, myc, a cdc25 phosphatase, Bcl-2, Bcl-6, a transforming growth factor, neu, int-
3, polyoma virus middle T antigen, SV40 large T antigen, a papillomaviral E6 protein,
a papillomaviral E7 protein, CDK4, or cyclin D1.

A preferred transgenic non-human animal of the present invention has
germline and/or somatic cells in which one or more alleles of a gene are disrupted by
a chromosomally incorporated transgene, wherein the transgene includes a marker
sequence providing a detectable signal for identifying the presence of the transgene in
cells of the transgenic animal, and replaces at least a portion of the gene or is inserted
into the gene or disrupts expression of a wild-type protein.

Still another aspect of the present invention relates to methods for generating
non-human animals and stem cells having a functionally disrupted endogenous gene.
In a preferred embodiment, the method comprises the steps of:

(i) constructing a transgene construct including (a) a recombination region
having at least a portion of the gene, which recombination region directs
recombination of the transgene with the gene, and (b) a marker sequence
which provides a detectable signal for identifying the presence of the
transgene in a cell;

(i) transfering the transgene into stem cells of a non-human animal;

(iif) - selecting stem cells having a correctly targeted homologous recombination
between the transgene and the gene;

(iv) transfering cells identified in step (iii) into a non-human blastocyst and
implanting the resulting chimeric blastocyst into a non-human female; and

(v) collecting offspring harboring an endogenous gene allele having the
correctly targeted recombination.

Yet another aspect of the invention provides a method for evaluating the
carcinogenic potential of an agent by (i) contacting a transgenic animal of the present
invention with a test agent, and (ii) comparing the number of transformed cells in a
sample from the treated animal with the number of transformed cells in a sample from
an untreated transgenic animal or transgenic animal treated with a control agent. The
difference in the number of transformed cells in the treated animal, relative to the
number of transformed cells in the absence of treatment with a control agent, indicates

the carcinogenic potential of the test compound.
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Another aspect of the invention provides a method of evaluating an anti-
proliferative activity of a test compound. In preferred embodiments, the method
includes contacting a transgenic animal of the present inyention, or a sample of cells
from such animal, with a test agent, and determining the number of transformed cells
in a specimen from the transgenic animal or in the sample of cells. A statistically
significant decrease in the number of transformed cells, relative to the number of
transformed cells in the absence of the test agent, indicates the test compound is a
potential anti-proliferative agent.

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of cell biology, cell culture, molecular biology, transgenic
biology, microbiology, recombinant DNA, and immunology, which are within the
skill of the art. Such techniques are explained fully in the literature. See, for
example, Molecular Cloning A Laboratory Manual, 2nd Ed., ed. by Sambrook,
Fritsch and Maniatis (Cold Spring Harbor Laboratory Press:1989); DNA Cloning,
Volumes I and II (D. N. Glover ed., 1985); Oligonucleotide Synthesis (M. J. Gait ed.,
1984); Mullis et al. U.S. Patent No. 4,683,195; Nucleic Acid Hybridization (B. D.
Hames & S. J. Higgins eds. 1984); Transcription And Translation (B.D. Hames & S.
J. Higgins eds. 1984); Culture Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc.,
1987); Immobilized Cells And Enzymes (IRL Press, 1986); B. Perbal, 4 Practical
Guide To Molecular Cloning (1984); the treatise, Methods In Enzymology (Academic
Press, Inc., N.Y.); Gene Transfer Vectors For Mammalian Cells (J. H. Miller and M.
P. Calos eds., 1987, Cold Spring Harbor Laboratory); Methods In Enzymology, Vols.
154 and 155 (Wu et al. eds.), Immunochemical Methods In Cell And Molecular
Biology (Mayer and Walker, eds., Academic Press, London, 1987); Handbook Of
Experimental Immunology, Volumes I-IV (D. M. Weir and C. C. Blackwell, eds.,
1986); Manipulating the Mouse Embryo, (Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y., 1986).

As mentioned above, the sequences described herein are believed to have
particular utility in regards to colon cancer. However, they may also be useful with

other types of cancers and other disease states.

The present invention will now be illustrated by reference to the following

examples which set forth particularly advantageous embodiments. However, it should
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be noted that these embodiments are illustrative and are not to be construed as

restricting the invention in any way.

- XI. Examples

A. Identification of differentially expressed sequences in the SW480 library

Description of the SW480 library

SEQ ID NO 1-850 were derived from the SW480 library. The SW480 library
is a normalized, subtracted cDNA library that was generated from the RNA derived
from colon cancer cell line SW480 and normal human colon tissue. Human colorectal
adenocarcinoma (cancer) cell line SW480; ATCC #CCL228 (Leibovitz et al., Cancer
Research 36:4562-4569, 1976) was used to generate double-stranded cDNA that was
subsequently used as the tester sample for the subtraction experiment. Poly A" RNA
from normal human colon tissue (purchased from OriGene Technologies, Inc.
Rockville, MD) was used was used to generate double-stranded cDNA that was used

as the driver sample for the subtraction experiment.

The growth conditions of the driver and tester sources in this library were different as
SW480 is a rapidly growing cell line and may have higher cellular metabolism. Therefore

some of the differential expression in this library might be due to non-relevant growth effects

of the two sources of tissue.

Construction of the SW480 library

Double-stranded cDNA was generated using the Clontech SMART PCR ¢cDNA
Synthesis Kit (purchased from Clontech Laboratories Inc, Palo Alto, CA) following the
manufacturer’s instructions. Subtraction hybridization steps were performed in accordance
with the manufacturer’s instructions for the Clontech PCR-Select kit (purchased from
Clontech Laboratories Inc, Palo Alto, CA). The subtracted cDNAs were then directly inserted
into a T/A cloning vector (TOPO TA Cloning Kit, Invitrogen Corporation, Carlsbad, CA)
according to manufacturer’s instructions, transformed into E. coli, and plated onto LB-amp

plates, containing X-gal and IPTG. 1248 bacterial colonies were picked, transferred to LB-
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amp broth and propagated. Plasmids were isolated using column chromatography (QIAprep
96 Turbo Miniprep Kits, Qiagen Corporation, Valencia, CA) on the QIAGEN Biorobot 9600.

Initial validation of differential expression

The inserts from subtracted clones were amplified by PCR and 10ul of the PCR
reaction product was run on a 2.0% agarose gel for 2 hr at 100 volts. The gel was blotted onto
a nylon membrane according to standard methods and hybridized as follows: 50 ng aliquots
of the RSA1 cut SW480 and normal colon ¢cDNA libraries were labeled with [o-?P] dCTP by
Prime-It RmT Random Primer labeling kit (Stratagene, La Jolla, CA). Nylon membranes
containing the PCR amplified DNA from the SW480 library clones were hybridized to the
labeled probes at 4 x 10° cpm/ml in Express hybridization buffer (Clonetech) at 68°C for
approximately16 hours. The membranes were subjected to stringent washes (0.1 X SSC;
0.1% SDS) done at 68°C and were then exposed to phosphorimager screens. The screens were
analyzed using Molecular Dynamics ImageQuant software. Clones that exhibited a stronger

hybridization signal with the SW480 probe relative to the normal colon probe were deemed to

be differentially expressed.
Validation of differential expression in colon cancer

To validate that the differentially expressed sequences found in this library were
specific to colon cancer, the clones were screened with cDNAs prepared from a colon cancer
specific library, Delaware (DE), and a normal tissue specific library Maryland (MD).

The DE library is specific for sequences expressed in colon cancer [proximal and
distal Dukes’ B, microsatellite instibility negative (MSI-)] but not expressed in normal
tissues, including colon. This colon cancer tissue specific cDNA library, was made using
pooled colon cancer cDNA as tester (tumor tissue cDNA pooled from eight patients with
either proximal stage B MSI or distal stage B MSI" cancers). The driver cDNA consisted a
combination of cDNAs made from 50% normal colon tissue and a pool of peripheral blood
leukocytes (PBL), and normal liver, spleen, lung, kidney, heart, small intestine, skeletal

muscle, and prostate tissue cDNAs as the remaining 50% of the driver.
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in proximal and distal Dukes’ B, MSI- colon cancers. The tester cDNA in this case was made
up of 50% normal colon tissue cDNA while the other 50% was made up of PBL, liver,
spleen, lung, kidney, heart, small intestine, skeletal muscle, and prostate tissue cDNAs. The

5 driver for this library was generated from pools of proximal stage B, MSI and distal stage B,

10

15
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25

30

MST tumor tissue cDNAs obtained from eight cancer patients.

SW 480 clones that hybridized with the DE probe, but hybridized to a lesser
degree (or not at all) to the MD probe were determined to be differentially expressed.
This confirmation of differential expression is additional evidence that the up

regulation of the individual clones is related to colon cancer.

Sequencing and analysis of differentially expressed clones

The nucleotide sequence of the inserts from clones shown to be differentially
expressed was determined by single-pass sequencing from either the T7 or M13
promoter sites using fluorescently labeled dideoxynucleotides via the Sanger
sequencing method. Sequences were analyzed according to methods described in the
text (XI., Examples; B. Results of Public Database Search).

Each nucleic acid represents sequence from at least a partial mRNA transcript.
The nucleic acids of the invention were assigned a sequence identification number
(see attachments). The DNA sequences are provided in the attachments containing
the sequences.

Of the 1248 colonies examined, 826 individual clones were found to be
differentially expressed using the SW480 and normal colon probes. Of these, 681
were found to be differentially expressed using the DE and MD tissue probes. 145
clones that previously showed differential expression with the SW480 and normal
colon probes did not show differential expression with the DE and MD probes. 363 of
these clones contained known sequences, 213 contained ESTs, and 105 contained
novel sequences. An examination of the known sequences revealed that many of the

genes are involved in cellular metabolism.
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An example of an experiment to identify differentially expressed clones is
shown in the Figure, “Differential Expression Analysis”. The inserts from subtracted

clones were amplified, electrophoresed, and blotted on to membranes as described

~above. The gel was hybridized with RSA1 cut DE and MD cDNA probes as

described above.

In the Figure, individual clones are designated by a number at the top of each
lane; the blots are aligned so that the same clone is represented in the same vertical
lane in both the upper (“Cancer Probe”) and lower (“Normal Probe™) blot. Lanes
labeled “O” indicate clones that are overexpressed, i.e., show a darker, more
prominent band in the upper blot (“Cancer Probe”) relative to that observed, in the
same lane, in the lower blot (“Normal Probe”). The Lane labeled “U” indicates a
clone that is underexpressed, i.e., shows a darker, more prominent band in the lower
blot (“Normal Probe™) relative to that observed, in the same lane, in the upper blot
(“Cancer Probe™). The lane labeled “M”, indicates a clone that is marginally

overexpressed in cancer and normal cells.

B. Results of Public Database searches

The nucleotide sequence of SEQ ID Nos. 1-850 were aligned with individual
sequences that were publicly available. Genbank and divisions of GenBank, such as
dbEST, CGAP, and Unigene were the primary databases used to perform the sequence
similarity searches. The patent database, GENESEQ, was also utilized.

A total of 850 sequences were analyzed; most sequences were between 200
and 700 nucleotides in length. The sequences were first masked to identify vector-
derived sequences, which were subsequently removed. The remaining sequence
information was used to create the sequences listed in the Sequence Listing (SEQ ID
Nos. 1-850). Each of these sequences was used as the query sequence to perform a
Blast 2 search against the databases listed above. The Blast 2 search differs from the
traditional Blast search in that it allows for the introduction of gaps in order to
produce an optimal alignment of two sequences.

A proprietary algorithm was developed to utilize the output from the Blast 2

searches and categorize the sequences based upon high similarity (e value < 1e-40) or
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10

identity to entries contained in the GenBank and dbEST databases. Three categories
were created as follows: 1) matches to known human genes, 2) matches to human

EST sequences, and 3) no significant match to either 1 or 2, and therefore a

~ potentially novel human sequence.

Those skilled in the art will recognize, or be able to ascertain, using not more
than routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such specific embodiments and equivalents are intended
to be encompassed by the following claims.

All patents, published patent applications, and publications cited herein are

incorporated by reference as if set forth fully herein.
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Table 1

Cellline  C2NCer  Cellline S3nCer
: robe Tissue robe Tissue
SEQ ID NO clone name P Probes SEQ ID NO clone name P Probes

1 SW0006 47 SW0558

2 SW0019M13 48 SWO0585T7

3 SW0025T7 49 SWO0602T7

4 SWO0026T7 50 SWO0605T7

5 SW0044 51 SW0638M13
6 SWO0071 52 SW0638T7

7 SWO0081T7 53 SW0652T7

8 SW0106 54 SW0659

9 SW0116 55 SW0663T7
10 SW0124 56 SW0678T7

11 SW0142M13
12 SW0142T7
13 SW0162T7
14 SWO0181T7
15 SW0184

16 SW0208T7
17 SW0212M13
18 SW0212T7

57 SWO0682T7
58 SW0684

59 SW0693T7
60 SW0704M13
61 SWO0704T7
62 SWO0709M13
63 SWO0709T7
64 SWO0730T7

19 SW0249 65 SW0749T7
20 SW0277 66 SW0758T7
21 SW0292 67 SWO0766

22 SWO0305T7 68 SW0796M13
23 SWO0306 69 SW0797T7
24 SW0328 70 SWO0799T7
25 SW0337 71 SWO0800T7
26 SW0345 72 SWO0815T7
27 SW0348 73 SW0824M13
28 SW0353 74 SW0824T7
29 SW0389T7 75 SW0837

30 SW0392T7 76 SW0843T7
31 SW0402T7 77 SW0852

32 SW0410T7 78 SW0906T7
33 SWO0411T7 79 SW0925

34 SW0433
35 SW0445T7

80 SW0926T7
81 SWO0931T7

36 SW0450T7 82 SW0932
37 SW0464 83 SWO0961T7
38 SW0466 84 SW0962
39 SW0469T7 85 SW0971
40 SW0489T7 86 SW0973T7
41 SW0498 87 SW0985

42 SW0511M13
43 SWO0511T7
44 SWO0519T7
45 SW0522

46 SW0539

88 SW1000M13
89 SW1000T7
90 SW1015T7
9 SW1032T77
92 SW1051
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. Cancer . Cancer
Cell line . Cell line )
Tissue Tissue

SEQ ID NO clone name probe Probes SEQ ID NO clone name probe Probes

93 SW1052 142 SW0082T7
94 SW1053 143 SWO0091T7
95 SW1059T7 144 SW0093T7
96 SW1067 145 SW0101M13

97 SW1068M13
98 SW1068T7
99 SW1085T7
100 SW1086M13
101 SW1086T7
102 SW1088M13
103 SW1088T7
104 SW1089M13
105 SW1089T7
106 SW1093T7
107 SW1098

108 SW1115

109 SW1116M13
110 SW1116T7
111 SW1122

112 SW1138M13
113 SW1138T7
114 SW1139M13
115 SW1139T7
116 SW1144M13
117 SW1144T7
118 SW1145M13
119 SW1187T7
120 SW1195M13
121 SW1195T7
122 SW1209T7
123 SW1225M13
124 SW1225T7
125 SW1227M13
126 SW1227T77
127 SW1242

128 SW0004M13
129 SW0004T7
130 SWO0011M13
131 SWO0011T7
132 SWO0015T7
133 SW0024T7
134 SWO0026M13
135 SWO0026T7
136 SW0033T7
137 SWO0038T7
138 SW0069T7
139 SWO0073T7
140 SW0076T7
141 SWO0078T7

146 SW0101T7
147 SWO0102T7
148 SWO0105T7
149 SWO0108T7
150 SWO111T7
151 SW0112T7
152 SWO0117T7
153 SWO0119T7
154 SW0122T7
155 SWO0131T7
156 SW0132T7
157 SW0144T7
158 SWO0146T7
159 SWO0156T7
160 SW0160T7
161 SWO0163T7
162 SWO0166T7
163 SWO0175T7
164 SWO0177M13
165 SW0182T7
166 SW0185T7
167 SW0189T7
168 SWO0191T7
169 SWO0195T7
170 SW0202T7
171 SW0203T7
172 SW0213T7
173 SW0224T7
174 SW0229T7
175 SW0231M13
176 SW024177
177 SW0242T7
178 SW0246T7
179 SW0248T7
180 SW0254T7
181 SW0260T7
182 SW0264T7
183 SWO0267T7
184 SW0269T7
185 SW0271T7
186 SW0273T7
187 SW0280T7
188 SWO0281T7
189 SWO0291T7
190 SW0294T7
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. Cancer . Cancer
Ceill line . Cell line

probe Tissue probe Tissue
Probes SEQ ID NO clone name Probes
240 SWO0575T7
241 SWO05777T7
242 SWO0583T7
243 SW0604T7
244 SW0605M13
245 SWO0609T7
246 SW0610M13
247 SW0610T7
248 SWO0613T7
249 SWO0621T7
250 SW0633T7
251 SW0647T7
252 SW0654M13
253 SWO0658T7
254 SWO0662T7
255 SW0663M13
256 SWO0668T7
257 SW0672T7
258 SWO0674T7
259 SWO0676T7
260 SWO0677T7
261 SW0678M13
262 SWO0681T7
263 SWO0683T7
264 SWO0687T7
265 SW0688T7
266 SW0692T7
267 SW0694T7
268 SW0697T7
269 SW0710T7
270 SWO0711T7
271 SW0713T7
272 SW0724T7
273 SW0734T7
274 SWO0736T7
275 SW0744T7
276 SW0751T7
277 SWO0753T7
278 SWO0763T7
279 SW0768T7
280 SW0770T7
281 SWO0772T7
282 SW077477
283 SWO0778T7
284 SWO0779T7
285 SW0783T7
286 SW0784T7
287 SW0786T7
288 SWO0787T7

SEQ ID NO clone name
191 SW0295T7
192 SWO0296T7
193 SWO0297T7
194 SWO0301T7
195 SWO0310T7
196 SW0311M13
197 SW0325T77
198 SW0326T7
199 SWO0330T7
200 SW0334T7
201 SWO0339T7
202 SW0341T7
203 SW0358T7
204 SW0359T7
205 SW0360T7
206 SW0361M13
207 SWO0367T7
208 SW0369T7
209 SW0394T7
210 SW0399T7
211 SW0401T7
212 SW0403T7
213 SW0412T7
214 SW0419T7
215 SW0429T7
216 SW0434T7
217 SW0441T7
218 SWO0446T7
219 SW0454T7
220 SWO0461T7
221 SW0468T7
222 SW0484T77
223 SW0489M13
224 SWO0496T7
225 SWO0499T7
226 SWO0507T7
227 SW0514T7
228 SW0520T7
229 SW0531T7
230 SWO0537T7
231 SW0548T7
232 SWO0555T7
233 SWO0557T7
234 SWO0560T7
235 SW0563T7
236 SWO0570T7
237 SWO0572T7
238 SWO0573T7
239 SWO0574T7
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Cell line  SaNCer Cellline  C2Ncer
probe Tissue probe Tissue
Probes SEQID NO clone name Probes
338 SW1065T7
339 SW1080T7
340 SW1085M13
341 SW1087T7
342 SW1091T7
343 SW1093M13
344 SW1097T7
345 SW1104T7
346 SW1105T7
347 SW1106T7
348 SW1107T7
349 SW1108T7
350 SW1109T7
351 SW1114T7
352 SW1123T7
353 SW1124T7
354 SW1130T77
355 SW1131T7
356 SW113277
357 SW1133M13
358 SW1134T7
359 SW1136T7
360 SW1141T7
361 SW1146T7
362 SW1147T7
363 SW1155T7
364 SW1156T7
365 SW1160T7
366 SW1161T7
367 SW1169T7
368 SW1176T7
369 SW1182T77
370 SW1193T7
371 SW1201T7
372 SW1203T7
373 SW1212T7
374 SW1213M13
375 SW1214T7
376 SW1218T7
377 SW1220T7
378 SW1232T7
379 SW1236M13
380 SW1238T7
381 SW1239T7
382 SW1245M13
383 SW1247T7
384 SW0003T7
385 SW0009T7
386 SW0012T7

SEQ ID NO clone name
289 SWO0797M13
290 SWO0803T7
291 SWO0809T7
292 SW0811T7
293 SW0815M13
294 SWO0821T7
295 SW0825T7
296 SW0826T7
297 SW0827M13
298 SW0828T7
299 SW0836T7
300 SW0839T7
301 SW0843M13
302 SW0846M13
303 SW0847T7
304 SWO0849T7
305 SW0850T7
306 SWO0855T7
307 SW0863T7
308 SWO0866T7
309 SWO0867T7
310 SW0896M13
311 SW0912T7
312 SW0914T7
313 SW0916T7
314 SW0918T7
315 SW0921T7
316 SW0923T7
317 SW0926M13
318 SW0928T7
319 SW0947T7
320 SW0949T7
321 SW0954T7
322 SW0964T7
323 SWO0969T7
324 SW0972T7
325 SW0982T7
326 SW0994T7
327 SWO0998T7
328 SW1001T7
329 SW1002T7
330 SW1012T77
331 SW1018T7
332 SW1045T7
333 SW1046T7
334 SW1058T7
335 SW1059M13
336 SW1061T7
337 SW1064T7
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Cancer . Cancer
Tissue Cell line Tissue
Probes SEQ ID NO clone name probe Probes
436 SWO0158T7
437 SW0159T7
438 SW0169T7
439 SW0170T7
440 SWO0171T7
441 SW0173T7
442 SW0178T7
443 SW0179T7
444 SW0180T7
445 SW0183T7
446 SW0186T7
447 SWO0187T7
448 SW0188T7
449 SW0190T7
450 SW0192T7
451 SWO0196T7
452 SW0199T7
453 SW0201T7
454 SW0204T7
455 SW0205T7
456 SW0206T7
457 SW0207T7
458 SW0210T7
459 SW0211T7
460 SW0214T7
461 SW0217T7
462 SW0218T7
463 SW0220T7
464 SW0223T7
465 SW0229T7
466 SW0237T7
467 SW024477
468 SW0247T7
469 SW0250T7
470 SW0251T7
471 SW0252T7
472 SW0253T7
473 SW0255T7
474 SWO0256T7
475 SWO0257T7
476 SW0258T7
477 SW0262T77
478 SWO0275T7
479 SW0278T7
480 SW0285T7
481 SW0289T7
482 SW0290T7
483 SW0293T7
484 SWO0300T7

Cell line

SEQ ID NO clone name probe

387 SWO0013T7
388 SW0015T7
389  SWO0016T7
390 SW0018T7
391 SW0019T7
392 SW0023T7
393 SW0025T7
394 SW0027T7
395 SWO0029M13
396 SW0030T7
397 SWO0039T7
398 SW0043T7
399 SWO0046T7
400 SW0048T7
401 SWO0050T7
402 SW0052T7
403 SW0063T7
404 SW0064T7
405 SW0068T7
406 SW0072T7
407 SW0074T7
408 SWO0075T7
409 SWO0077T7
410 SWO0080T7
411 SWO0081T7
412 SW0085T7
413 SW0088T7
414 SW0090T7
415 SW0095T7
416 SW0103T7
417 SW0104T77
418 SWO0121T7
419 SW0123T7
420 SWO0125T7
421 SWO0127T7
422 SW0128T7
423 SW0129T7
424 SW0130T7
425 SW0133T7
426 SW0134T7
427 SW0135T7
428 SW0140T7
429 SWO0141T7
430 SWO0143T7
431 SWO0145T7
432 SW0147T7
433 SW0152T7
434 SW0155T7
435 SW0157T7
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. Cancer . Cancer
Celi line . Cell line )
probe Tissue Tissue

Probes SEQID NO clone name probe Probes
534 SWO0430T7
535 SWO0435T7
536 SW0436T7
537 SW0438T7
538 SW0439M13
539 SW0440T7
540 SW0442M13
541 SWO0443T7
542 SW0444T7
543 SW0448T7
544 SW0452M13
545 SWO0455T7
546 SW0456T7
547 SW0457T7
548 SW0458T7
549 SW0459T7
550 SWO0460T7
551 SWO0463T7
552 SW0467M13
553 SW0469M13
554 SW0473M13
555 SW0474T7
556 SW0476T7
557 SW0481T7
558 SW0485T7
559 SW0486T7
560 SW0487T7
561 SW0488T7
562 SW0490T7
563 SWO0491T7
564 SWO0492T7
565 SW0494T7
566 SWO0495T7
567 SW0497T7
568 SWO0500T7
569 SWO0501T7 N
570 SW0502T7
571 SWO0503T7
572 SWO0504T7
573 SWO0505T7
574 SWO0506T7
575 SWO0509T7
576 SW0512T7
577 SW0513T7
578 SW0515T7
579 SWO0516T7
580 SWO0517T7
581 SWO0518T7
582 SW0525T7

SEQ ID NO clone name
485 SW0302T7
486 SW0303T7
487 . SWO0307T7
488 SW0308T7
489 SWO0311T7
490 SW0312T7
491 SW0313T7
492 SW0314T7
493 SW0319T7
494 SW0322T7
495 SW0333T7
496 SW0338T7
497 SW0340T7
498 SW0342T7
499 SW0344T7
500 SWO0346T7
501 SWO0347T7
502 SWO0349T7
503 SWO0350T7
504 SWO0351T7
505 SW0352T7
506 SW0354T7
507 SWO0355T7
508 SWO0356T7
509 SWO0357T7
510 SWO0361T7
511 SW0362T7
512 SWO0365T7
513 SWO0366T7
514 SWO0381T7
515 SW0391M13
516 SW0393T7
517 SWO0395T7
518 SW0396T7
519 SW0398T7
520 SW0400T7
521 SW0404T7
522 SWO0405T7
523 SW0406T7
524 SW0407T7
525 SWO0408T7
526 SW0413T7
527 SW0414T17
528 SW0415T7
529 SWO0417T7
530 SW0418T7
531 SW0426T7
532 SW0427T7
533 SWO0428T7
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Cancer . Cancer
. Cell line ,
T e Tissue
Probes SEQ ID NO cione name probe Probes
632 SW0651T7
633 SWO0653T7
634 SW0655T7
635 SWO0656T7
636 SW0664T7
637 SW0666T7
638 SWO0667T7
639 SW0671T7
640 SWO0673T7
641 SWO0675T7
642 SWO0686T7
643 SWO0689T7
644 SW0693M13
645 SW0695T7
646 SW0698T7
647 SW0701T7
648 SWO0708T7
649 SWO0714T7
650 SWO0715T7
651 SWO0716T7
652 SWO0720T7
653 SWO0722T7
654 SW0723T7
655 SWO0725T7
656 SWO0726T7
657 SWO0727T7
658 SW0728T7
659 SWO0729T7
660 SW0730M13
661 SW0731T7
662 SWO0732T7
663 SWO0733T7
664 SW0735T7
665 SW0738T7
666 SWO0740T77
667 SWO075077
668 SWO0752T7
669 SWO0755T7
670 SWO0756T7
671 SWO0757T7
672 SW0761T7
673 SWO0762T7
674 SW0764T7
675 SWO0765T77
676 SW0767T7
677 SWO0769T7
678 SWO771T7
679 SWO0775T7
680 SW0776T7

Cell line

SEQ ID NO clone name probe

583 SW0529T7
584 SWO0532T7
585  SWO0533T7
586 SW0534T7
587 SW0535T7
588 SWO0536T7
589 SW0538T7
590 SW0540T7
591 SWO0541T7
592 SW0542T7
593 SW0543T7
594 SWO0544M13
595 SW0545T7
596 SWO0546T7
597 SW0547T7
598 SWO0550T7
599 SW0551T7
600 SW0552T7
601 SWO0554T7
602 SWO0559T7
603 SW0561T7
604 SW0562T7
605 SWO0566T7
606 SWO0567T7
607 SW0568T7
608 SW0569T7
609 SWO0571T77
610 SW0578T7
611 SW0580T7
612 SW0582T7
613 SW0584T7
614 SW0591T7
615 SWO0606T7
616 SW0607T7
617 SW0608T7
618 SW0611T7
619 SW0612T7
620 SW0616T7
621 SW0623T7
622 SW0629T7
623 SW0635T7
624 SWO0636T7
625 SW0637T7
626 SW0640T7
627 SW0641T77
628 SW0642T7
629 SW0644T7
630 SW0645T7
631 SW0646T7
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Cellline  S2Ncer Cellline  C2Ncer
robe Tissue robe Tissue
SEQ ID NO clone name P Probes SEQ ID NO clone name P Probes

681 SWO0780T7
682 SWO0782T7
683 = SWO0785T7
684 SW0789T7
685 SWO0790T7
686 SW0795T7
687 SW0796T7
688 SWO0798T7
689 SWO0799M13
690 SWO0801T7
691 SW0802T7
692 SW0804T7
693 SWO0806T7
694 SWO0807T7
695 SW0810T7
696 SW0814T7
697 SWO0816T7
698 SW0819T7
699 SW0822T7
700 SWo0827T7
701 SW0829T7
702 SW0830T7
703 SW0831T7
704 SW0834T7
705 SWO0835T7
706 SW0838T7
707 SW0840T7
708 SwWo0842T7
709 SW0845T7
710 SW0846T7
711 SW0848T7
712 SWO0851T7
713 SW0853T7
714 SW0854T7
715 SWO0857T7
716 SW0858T7
717 SWO0859T7
718 SW0860T7
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SEQ ID NO clone name Probes SEQ ID NO clone name Probes
779 SW1063T7 828 SW1192T7 o] N
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We claim:

1.

An isolated nucleic acid comprising a nucleotide sequence which hybridizes
under stringent conditions to a sequence of SEQ ID Nos. 1-127 or a sequence

complementary thereto.

An isolated nucleic acid comprising a nucleotide sequence at least 80%
identical to a sequence corresponding to at least about 15 consecutive

nucleotides of one of SEQ ID Nos. 1-127 or a sequence complementary

thereto.

An isolated nucleic acid comprising a nucleotide sequence of SEQ ID Nos. 1-

127 or a sequence complementary thereto.

A nucleic acid according to claim 1, further comprising a transcriptional
regulatory sequence operably linked to said nucleotide sequence so as to

render said nucleotide sequence suitable for use as an expression vector.

An expression vector, capable of replicating in at least one of a prokaryotic

cell and eukaryotic cell, comprising the nucleic acid of claim 4.
A host cell transfected with the expression vector of claim 5.

A transgenic animal having a transgene of the nucleic acid of claim 1
incorporated in cells thereof, which transgene modifies the level of expression
of the nucleic acid, the stability of an mRNA transcript of the nucleic acid, or

the activity of the encoded product of the nucleic acid.

A substantially pure nucleic acid which hybridizes under stringent conditions
to a nucleic acid probe corresponding to at least 12 consecutive nucleotides of

one of SEQ ID Nos. 1-127 or a sequence complementary thereto.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

PCT/IB99/01062

A polypeptide including an amino acid sequence encoded by a nucleic acid of

claim 1 or a fragment comprising at least 25 amino acids thereof,

A probe/primer comprising a substantially purified oligonucleotide, said
oligonucleotide containing a region of nucleotide sequence which hybridizes
under stringent conditions to at least 12 consecutive nucleotides of sense or

antisense sequence selected from SEQ ID Nos. 1-127.

An array including at least 10 different probes of claim 10 attached to a solid
support.

The probe/primer of claim 10, further comprising a label group attached

thereto and able to be detected.

The probe/primer of claim 12, wherein said label group being selected from

radioisotopes, fluorescent compounds, enzymes, and enzyme co-factors.
An antibody immunoreactive with a polypeptide of claim 9.

An antisense oligonucleotide analog which hybridizes under stringent
conditions to at least 12 consecutive nucleotides of one of SEQ ID Nos. 1-850

or a sequence complementary thereto, and which is resistant to cleavage by a

nuclease.

A test kit for determining the phenotype of transformed cells, comprising the
probe/primer of claim 12, for measuring a level of a nucleic acid which
hybridizes under stringent conditions to a nucleic acid of SEQ ID Nos. 1-850

in a sample of cells isolated from a patient.

A test kit for determining the phenotype of transformed cells, comprising an
antibody specific for a protein encoded by a nucleic acid which hybridizes

under stringent conditions to any one of SEQ Nos. 1-850.
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18.

19.

20.

21.

PCT/1B99/01062

A method of determining the phenotype of a cell, comprising detecting the
differential expression, relative to a normal cell, of at least one nucleic acid
which hybridizes under stringent conditions to one of SEQ ID Nos. 1-850,

wherein the nucleic acid is differentially expressed by at least a factor of two.

A method for determining the phenotype of cells in a sample of cells from a
patient, comprising:
i providing a nucleic acid probe comprising a nucleotide

sequence having at least 12 consecutive nucleotides of any of SEQ ID

Nos. 1-850;
il obtaining a sample of cells from a patient;
iii. providing a second sample of cells substantially all of which

are non-cancerous;

iv. contacting the nucleic acid probe under stringent conditions
with mRNA of each of said first and second cell samples; and

v. comparing (a) the amount of hybridization of the probe with
mRNA of the first cell sample, with (b) the amount of hybridization of
the probe with mRNA of the second cell sample, wherein a difference
of at least a factor of two in the amount of hybridization with the
mRNA of the first cell sample as compared to the amount of
hybridization with the mRNA of the second cell sample is indicative of

the phenotype of cells in the first cell sample.

A method of determining the phenotype of a cell, comprising detecting the
differential expression, relative to a normal cell, of at least one protein
encoded by a nucleic acid which hybridizes under stringent conditions to one

of SEQ ID Nos. 1-850, wherein the protein is differentially expressed by at

least a factor of two.

The method of claim 20, wherein the level of said protein is detected in an

immunoassay.
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22. A method for determining the presence or absence of a nucleic acid which
hybridizes under stringent conditions to one of SEQ ID Nos. 1-127 ina cell,

comprising contacting the cell with a probe of claim 10.

10

5

23. A method for determining the presence of absence of a polypeptide encoded
by a nucleic acid which hybridizes under stringent conditions to one of SEQ
ID Nos. 1-127 in a cell, comprising contacting the cell with an antibody of
claim 14.

24. A method for detecting a mutation in a test nucleic acid which hybridizes
under stringent conditions to a nucleic acid of SEQ ID Nos. 1-383 or a
sequence complementary thereto, comprising

i. collecting a sample of cells from a patient,

15 ii. isolating nucleic acid from the cells of the sample,
iii. contacting the nucleic acid sample with one or more primers
which specifically hybridize to a nucleic acid sequence of SEQ ID Nos.
1-383 under conditions such that hybridization and amplification of the
nucleic acid occurs, and

20 iv. comparing the presence, absence, or size of an amplification
product to the amplification product of a normal cell.

25. A method for identifying an agent which alters the level of expression in a cell
of a nucleic acid which hybridizes under stringent conditions to one of SEQ ID

25 Nos. 1-850 or a sequence complementary thereto, comprising
L providing a cell;
il. treating the cell with a test agent;
iii. determining the level of expression in the cell of a nucleic acid
which hybridizes under stringent conditions to one of SEQ ID Nos. 1-
30 850 or a sequence complementary thereto; and

iv. comparing the level of expression of the nucleic acid in the

treated cell with the level of expression of the nucleic acid in an
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26.

27.

28.

29.

30.

31.

PCT/IB99/01062

untreated cell, wherein a change in the level of expression of the
nucleic acid in the treated cell relative to the level of expression of the
nucleic acid in the untreated cell is indicative of an agent which alters

the level of expression of the nucleic acid in a cell.

A pharmaceutical composition comprising an agent identified by the method

of claim 25.

A pharmaceutical composition comprising a nucleic acid which includes a
nucleotide sequence which hybridizes under stringent conditions to one of

SEQ ID Nos. 1-850 or a sequence complementary thereto.
A pharmaceutical composition comprising a polypeptide encoded by a nucleic
acid which includes a nucleotide sequence that hybridizes under stringent

conditions to one of SEQ ID Nos. 1-850 or a sequence complementary thereto.

An isolated nucleic acid comprising a portion of a nucleotide sequence of SEQ

ID Nos. 128-383 or a sequence complementary thereto.
A gene which hybridizes to one of SEQ ID Nos. 1-383.

A method for detecting cancer in which one or more of SEQ ID Nos. 1-850 are

used as probes, said method comprising:

i. collecting a sample of cells from a patient,
. isolating nucleic acid from the cells of the sample,
iii. contacting the nucleic acid sample with one or more primers

which specifically hybridize to a nucleic acid sequence of SEQ ID Nos.
1-850 under conditions such that hybridization and amplification of the

nucleic acid occurs, and

iv. comparing the presence, absence, or size of an amplification

product to the amplification product of a normal cell.
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32. A method of claim 31 in which said cancer is colon cancer.
33. A method for detecting cancer in a patient sample in which an antibody to a
5 protein encoded by SEQ ID Nos. 1-850 is used to react with proteins in said

sample.

34, A method of claim 33 in which said cancer is colon cancer.
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SEQUENCE LISTING

<110> BAYER CORPORATION

<120> NOVEL HUMAN GENES AND GENE EXPRESSION
PRODUCTS

<130>

<150>
<151>

<160>
<170>

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

<400>
tacaaaacta
cacgeccttgg
gatgactttg
atagggtcta
tgggaggtga
gaaaacaatc

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

<220>
<221>
<222>
<223>

<400>
tacactacct
tcaggggtcce
ngccacacag
aagggaagct
tgccteeegt
tgcacatnca
gatgatttgt
cttntgccna
naaagnggat
ctgaagccct

tcccaagggg
ttttaacttt

CCD-257 (PCT)

Us 60/088,
1988-06-10

850

801

FastSEQ for Windows Version 3.0

1

359

DNA

Homo sapie

1
acgatgaagt
ctcgacactg
gggagtttcg
tggagtgttt
cagaagcggt
caacacttgt

2

901

DNA

Homo sapie

ns

tattcatggc
ccagctggaa
catgagggta
tgctcagtta
tctctttatce
ggaagtccta

ns

misc_feature

(1)...(901
n=A4,7,C

2
tttaaaaaaa
ccaacccceca
nnggangtaa
ncatctgtat
nagatcagga
anggatctgg
cactgtctgce
ggngtnecctg
gagttccget
ggaggctgcc
agcgecctttt
tggtttcecg

)

or G

attggtatat
ngtcacanac
gcanctgaga
ttacagccac
gacattatat
gttgtctggg
catcatccct
atgccaagat
ttgnggccac
cgaatttgng
acactgngcc
tttgtcaaan

atcttcaaag
ccagaccatg
tcagacctgg
tattctactc
atgactgcta

gaaggagttg

attactttta
ctgaangggt
gcgagggaag
tccccactge
tctcatagga
ttgtgegetce
agatggaaaa
tcncattttt
atgntgtnag
ccaatannta
ctganacttc
gacattgctt

cttacattca
agggggttce
taaaggactt
tgaaagaagg
tagcaaagag
tcecgectecee

ctgtaaagaa
ccatgntatg
cctagnntgn
tcacattatg
gcatgaacac
cttataaaaa
caagctcacc
gacctggggc
atgaatntga
ccccgaageg
nnttccagat
cctttanttt

PCT/1B99/01062
gaggctgett 60
tgaggagact 120
gattttcttg 180
caacccaccc 240
tgttgatccg 300
ggagaccgt 359
atgctttaaa 60
nnatgaacca 120
atttacagaa 180
gcctgagcetce 240
tattgngaac 300
tctaatggtg 360
caaagtctcn 420
ggaaaaaggc 480
gcagctgect 540
ctggtacgat 600
cggtecnggcce 660
tncagctggt 720
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gngncttgga aaggattggg ccctggcttc tcnaggatgg ctaaggatga anngatatca
aggnctggca tgaaanaant cnccggtccen nctttnggct nggttnecctt gggacctgge
cgggceggte cgtttcgaaa gggcnaaatt ctggcagaat ttccttgana cctgggcggg

g

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

<220>
<221>
<222>
<223>

<400>
actgctttet
tgggcacaac
atgttcactt
atgacaggga
tcgatgngat
gactcatggn
gctcggaagt
aaagcaagct
tgatgttcaa
atgaccctca

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

<220>
<221>
<222>
<223>

<400>
actgctttct
tgggcacaac
atgttcactt
atgacaggga
tcgatgtgat
gactcatggg
gctcggaagt
aaagcaagct
tgtcaaaaan
ccttaatttg

<210>
<211>

3
553
DNA

Homo sapiens

misc_feature
(1) ...(553)

n =A,T,C
3

gctgcegcetce
tgtggtggga
aatgtgttac
aaacagacca
catcttggcce
tgtgattcac
gaaggatcgce
gcctatectce
aaagggaagn
att

4
565
DNA

or G

aggatagcac
tacttgccaa
cggatctgeg
agaaatggtg
agcgatggct
agagccatgg
cacctggtgg
atcttcceccag
tttgaaattg

Homo sapiens

misc_feature
(1) ...(565)

n =A4,7T,C

4
gctgcegcetce
tgtggtggga
aatgtgttac
aaacagacca
catcttggcc
tgtgattcag
gaaggatcgc
gcctatctcea
gggaagtttt
gcaagccttt

5
500

<212> DNA
<213> Homo sapiens

or G

aggatagcac
tacttgccaa
cggatctgceg
agaaatggtg
agcgatggct
agagccatgg
cacctggtgg
tctttccaga
gaaatgganc
tggan

tggctttcac
atgggaggtt
tgcgagcgct
gcatctgtgt
attatgccat
tgaaggcctg
ctaagagact
aaggaacctg
nagccacagt

tggctttcac
atgggaggtt
tgcgagecgcet
gcatctgtgt
attatgccat
tgaaggcctg
ctaagagact
aggaacctgc
cccagtttaa

agggattanc
taaggagttc
gacagccatc
ggccaatcat
ggtgggtcaa
cccacacgtc
gactgaacat
catcaataat
ttaccctggn

agggattagc
taaggagttc
gacagccatc
ggccaatcat
ggtgggtcaa
cccacacgte
gactgaacat
atcataatac
cctgnngntt

cttetggtgg
atgagtaaac
atcacctacc
acctcaccga
gtgcacgggg
tggtttgagc
gtgcaagatn
acatcggnga
gctatnaagt

cttctggtgg
atgagtaaac
atcacctacc
acctcaccga
gtgcacgggg
tggtttgagce
gtgcaagata
attggtgata
tnagtttnac

780
840
900
901

60
120
180
240
300
360
420
480
540
553

60
120
180
240
300
360
420
480
540
565



WO 99

<400>
caggtacaca
gcttgtttgce
actggactgg
gtctggcecg
aacttaggga
ttacctttca
tgcaggctcc
gaagagccca
ttcccacacc

<210>
<211>
<212>

/64576

5
ttcaggggtc
tccaagagca
gggggatgaa

ggcagggcgg
cagccagcaa

gctteccttge
ccctgttggt
ggagagggcg
ctagggtacc

6
622
DNA

actgactctt
gctgceetgt
agagggattt
gttgtgactt
atgatccttg
ttaagtagca
cagatacttg
gcactggccce

<213> Homo sapiens

<400>
acaaggaaat
tacattattg
tcetteecect
ttcttttgat
gatattacaa
tgtatattat
agaaactgtt
ttccttttgt
tgatatttaa
ataagcacta
tttctagett

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

<220>
<221>
<222>
<223>

<400>
ggtacccttg
atatagtcaa
cttcaataaa
aatatggtga
cccagcgcecg
tcectgacctce
tctaacctge
agttgaaagc
atgtaancca
tgaattcagg
ggcttcentt

6
gtcagtcagg
attaaattca
tatctataaa
cacagattag
agcttccaat
aaaagaatgt
aacagggact
attgttttaa
aagttgctct
attgaggata
caaaactgta

7
621
DNA

ggtgttgcat
ttttctettt
tatgtaagaa
acttaaagaa
ctcactgtga
aagaatgtgc
tggggtaagg
gtttttactt
tctcaagaca
ttttaatata
cc

Homo sapiens

misc_feature
(1) ...(621)

n=2A4T,C

7
tctttaaaag
ctaatttttg
cagtattgga
aattatttta
ggcgctggcce
aagtgatcca
tctgcaagcet
tgcagntgat
ccntaattcea
cnttggnaag
ccttttettg

or G

gattccccct
acaaagacac
aatactggat
caccgtaccg
acgtgcagaa
ccegnetcge
cttgagtccce
ggcctnttca
agccggtnan
gttnececgggce
n

cagataatgc
cagtggaact
ttaaatggca
ggaaaagaag
cagcttttgg
gtggctaagt
cattgacatc
agggattgca

attacataca
ctctttttta
agaaaacatg
cagagatgcc
ggatcgttaa
atatttattt
cttgtgggaa
gttttttaag
gaaaatcatt
tcctecacatt

tataaggact
caagaataca
atccacatgc
gctececaac
atggagtttc
ccttccaaag
gccaagatga
agatgattca
nccncennant
ccttaaaana

cctaaacaac
ccggcgcact
gaaaagtgtt
gggaaggtag
aacacaaggc
gggttaaact
ctcagtgttce

ggtcagggaa

tgtggttacc
gacctttgga
tttaaaatac
ctataatgtg
agtataataa
ccttgcatat
ggaaggtagt
caagcatgta
ttgattcatt
gtgaaaggat

cttcaagtaa
caatggggaa
aaaagaatga
gtgcacggca
atcatgttgt
tgctgagatt
tatttaaaac
aaccncngat
taacccnaag
nattggggtt

PCT/1B99/01062
tggagtgtgg 60
tccactcaat 120
cttctgggct 180
ggaggccttg 240
agggctaagg .300
ttgctecggece 360
aatgctectg 420
ctctagcaaa 480

500
gaacttggtt 60
tatctcctcee 120
aatattttat 180
atctttaaga 240
taaaaaaaaa 300
taatggcata 360
tttcactgta 420
tcactttata 480
tctaattcaa 540
taaggcacaa 600

622
atccacacat 60
aggatagtgt 120
aattggatga 180
ggagctacgg 240
cctctcgaac 300
acaggaagag 360
gtctgtatga 420
gcnnacttgg 480
ggcctggatt 540
aacgcaaacc 600

621
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<210>
<211>
<212>

8
649
DNA

<213> Homo sapiens

<400>
actgatctcc
ataatttccg
cttttgcagc
cttggaaagt
gcagtggaga
gtttatataa
ctggagatca
cggccaagcc
ctccagcaac
gccgcaccaa
tccaggaggt

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

<400>
acttagtgca
taaaggctgt
tagtttaaaa
tttactaatt
aattatttag
ctecectgttece
ggagcagtta
ctttcggtga
gaagaggctc
attaacatta
gaggttgagg

<210>
<211>
<212>

8
tgttggectg
atgctcctat
agttagcaat
ttgacaaaag
ccecctecatt
cctacagtca
actgagagaa
aggaaaaagt
cactccagca
tatgctaatg
gcaaccagaa

S
645
DNA

cttcatttgt
taatgaagta
gactggctct
ctgtgttgcece
gtcttcegtce
ggcttattac
gatagaatgg
agcagtttag
aataaaaaga
gacctacata

gaggtgttgg

Homo sapiens

9
acatattgaa
atttgatata
acacatataa
cacagatatt
ggaaaatgaa
tcagctgaaa
ggttccaggg
ctgtttggge
ctcatcttge
taaactggcc
cacaaggatt

10
564
DNA

cttaaattcc
acagggaagg
ttaaacaaaa
acccgaagtt
gcaaaattgt
gtcceccttca
acatattcac
aaagcctccce
agacaagaag
agttgcagtg
gcttgagccc

<213> Homo sapiens

<400>
cgecggecgag
agcaacttag
aaaattgaga
ctgtattgtt
tcacataata
ttgtagtagt
gcatacagaa
ttatcactaa
tttcaattat
actgtgtgcecce

10
gtacctgggc
gaagacagca
attatgatta
tcaaataagt
ttatgectttt
tcagtatcct
ttgaactgat
ttacttagct
agtctactgt
cagcactacc

ttaacagtaa
ctgatagcat
acatatgcaa
gactgttcag
caatattgat
agaaatacat
acttactgaa
tgaatacttt
atttatttat
tagt

cctgecagttg
gcacgattta
gaagagggag
gcttteettg
aatcttctgg
tctggtgaat
ctcttgacaa
aaatgactcc
atcgattacc
tggaccatga
tcatttcett

agttttcctg
aaagaaatta
taaaaatatt
tagaaagtca
tttcaatctg
ttctgaatgt
tcectgttttg
ttgtggtaga
cagcacccac
gctcaaactt
aggagtttga

tagagaacct
ttagctagtt
ctttagtaat
ctgggatcca
gagtgatgta
tgaacttcat
atcataaact
tctattttaa
atgggatcaa

tcaatccaga
atctgatgca
atccccgaac
atgttgtgat
aaggattgag
tttatgaaag
tttattggca
ctacaataca
tatagcaact
aggatcatct
aggtacctc

gaattacttg
tttttectat
attccatctt
cctaagaaca
agattttaac
ctgcagtagt
ttcteccate
agatgcctca
tgtttettge
gtaatcccag
gtacc

catttatacc
gtaaccaaat
aggaatagat
ttggattata
aacaatataa
aagtatcagt
cagaggaaac
aataatccta
caggtattta

PCT/1B99/01062
acaatatgga 60
ggtaggccgce 120
aaagagcagc 180
tgggggcegt 240
cagaactgtg 300
agtgtgatgt 360
aacctacccce 420
cctcagctat 480
cggagcagaa 540
caagaaacca 600
: 649
tgtcttgagce 60
aaaattagtt 120
ttaaagaaca 180
attgtttaaa 240
agccagtgca 300
attgaattgg 360
aatctcagcc 420
cttctgggga 480
tccaaaagcc 540
caccttttgg 600

645
atacagacac 60
ccaaatatgt 120
gataattttc 180
atttacaatg 240
agttggcagt 300
tcatttttaa 360
aagcccatct 420
attattgcct 480
tcaaacatct 540

564
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<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
cgaggtgcect
atccaaccag
tcatttecage
gatctccecce
aatcgttgct
ggcactgaat
agagcagtcc
atctctcaac

ggtggtgggg
gtctnccagt

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

<220>
<221>
<222>
<223>

<400>

acacacaatt
tcacagcatt
tgagggagaa
actgatccaa
gtcccecacttce
ttgcttgtga
gcgttaggge
aagttaactt
aaattgaaga
ttgntntagc
an

<210>
<211>
<212>

11
593
DNA

Homo sapiens

misc_feature
(1) ...(593)

n=A4,T,C
11
cgccteggge
agagtcaccc
aaattcttaa
ctccttgececa
atactaaagg
cgcaggaggc
ctcggeagec
aaggaaagga

ggaagggatt
ttaaactgca

12
602
DNA

or G

attttcttgce
ctctcaagcet
tgctttggece
aggagactca
ttctgggagg
tgccatgcecat
ttttgaagcet
tcaaactttg
gcaatcttga
gatcaaatca

Homo sapiens

misc_feature
(1) ...(602)

n=24,T7T,C
12
ccactctacc
gtgcaggcag
ttagatgaga
tttggaagtt
cttggaaagt
ttgactactc
atctgtgatt
tgagtatcag
ggcaaaagtt
caggtttcaa

13
487
DNA

or G

acccaacatc
gatacatatc
tttttaaaaa
taagtttaaa
aaactagctc
caccgtatta
tgatctgcag
attgcaatcc
ggatcctttce
anggttgcca

<213> Homo sapiens

<400>

13

gcgtggcgeg gccgaggtac tggaggccat
cagatgcctc cttcttgggt ttcattgggc

agcaagaagg
gattttttaa
tttcacagta
attttgcagt
gtggggacag
ttcttcagte
gtgctagagc
cctctttcecaa
tnctcaagtt
cagaagccct

aatgagcatt
atacaaatgc
ttcctectag
attaattcaa
ggtcaccagg
atgatgaagt
tttaaactgg
ttecceececacce
cttgttgaga
nggactgntn

ccagcccata
accaggatce

gacgcatgcec
aaatctagat
agatgttget
tgcccatatc
aatttccecg
atctacaacc
agaaagctgc
tttgaaagat
aactttgagg
aacgcctgcea

tattgagcat
tgtttectcec
ttctacaacc
ggattccagt
ctaggttacc
gcceccgact
gagaccactc
accataaaaa
gatgagacca
tganaatctn

ccectggeggag
atcttccatg

PCT/1B99/01062
tctggcataa 60
attatttaga 120
taatcggctg 180
tgcctagtta 240
gtgctaatgce 300
aagaattctc 360
tattgntctce 420
ttttttttat 480
atttggagtg 540
tnt 593
ctactgaagc 60
tcccaccaaa 120
agtattgtat 180
tgaggaaatyg 240
cacgttgtaa 300
tgagatgcag 360
caaatcctca 420
aaaatctttc 480
ttgcecgettt 540
ggtgganaaa 600

602
gggcaaacct 60
aattggatct 120
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catcacaatc
catagggagc
gtagataaag
cagtcaggcg
cctcactgtc
tcecggatacce
. ggtacct

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

<400>
acagaaattce
tgttgtttce
tatgatgtaa
cctatttata
aattgccaaa

<210>
<211>
<212>

tgaacaggaa
cttecttgtca
ggcagcatcg
catcttccct
agggtcagca
ctttgctctg

14
300
DNA

ctaagaatct
cacacaggac
aagctctgceca
agcgggcaca
gtcaatttct
agtttttgta

Homo sapiens

14
ttaactgctt
ctgaccccac
gagaaaagat
atattcagag
tcatcaaaca

15
882
DNA

atgaaatgct
cctgaagaaa
cacaaattcc
taatttattg
tttattgagc

<213> Homo sapiens

<400>
acctcataac
ctggaatcag
tagaaacccc
tcgtggccag
cagggcaaat
cagtgaattc
ttgaatgtta
agaggagaat
atgcagatct
tgttttaaat
atattttgat
ttacatcaca
tgctgaaaac
gcagggggga
gacgtetgceg

<210>
<21l>
<212>
<213>

15
aaatgcctgce
ctgcttcectcec
tgaggccegg
aaccacacaa
ggccctcectte
tagtcacctt
agagcaactt
taagcaaatc
tatctgtett
tacattttgt
cttaaatttg
tcacatgcca
agtgttgtga
atggaaatct
ttatcectgea

16
568
DNA

catgtgttcc
aagcactcag
tgtgctcagt
agtatcatca
ttcacaagtg
gtcaggaaag
tgggagacct
ttccttaaat
aaaatttacc
aaccaattaa
Cctcaactctce
gtaacagcag
ggctgaggat
acataaccac
gaactggaca

Homo sapiens

<220>

<221>
<222>
<223>

<400>

misc_feature
(1) ... (568)
n=A4,T,Cor G

16

ccataaataa
atgtccatgt
ggtgggcgca
tgagtgacac
ccttgatcag
gaagggttce

gattgttaaa
agaaaaatta
ttgagggtgg
acacatatta
acctactctg

agattcacct
gactcctcectt
gttctaggcect
cgacagcttt
ttttaattaa
agaagtggct
gacacctggce
gtccttcaat
ccagatacct
attgttggtt
taatctgtte
ttttatttet
gatgtgggtt
cttggaaaaa
tttgcacgta

accatcaatg
aggcttcttce
ggtgagggca
ccggagactt
tgccegegag
tgcagtcaac

cagcatccac
tggcatattg
gtcttttcca
atattcecctce

tgtagggtgt

tctttettte
aacagagaat
gtcctectte
atagtaagtg
tcctggactt
ggatgtcgat
atcttccttt
aaagtttata
ttttgctact
taacaaaatg
tgagatccct
gectttttca
acacaaaact
tcgatatgta
cc

PCT/1B99/01062

ataagagatt
tcattcatct
cgacaaggga
gtagtggcca

tggtctgggt
tgcctcacca

agctattttg
aaaacagcag
tactcataag
ctatcccatt
aagcagtacc

tgccccagece
gataaatact
taagcccecttce
ctggtgtttg
gcactcttct
gggaacgtca
ctctgaacat
tattttectge
gtaagcatta
aattgatttt
atttaggaaa
ccctetgece
tggctgcact
tcaatatgca

180
240
300
360
420
480
487

60
120
180
240
300

60
120
180
240
300
360
420
480
540
600
660
720
780
840
882
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ggtactcccg
aggctgtcct
ttataaattc
ggaagaaatg
aattgcatca
ctctactttt
aaattataat
cctgcagcectg
ttattttnct
ctttggangn

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acaactgaag
agcecccegag
ccacagatga
atcctacaca
gagtgccaag
gaatgtngca
aaatnaagcc
aaaaccaagt
ntaangggtt
ggtatcngnt

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

<220>
<221>
<222>
<223>

<400>
ggtactcaaa
accctacaga
ccccatgacce
ctgagagcectc
ggagctcctce
ttctaaactc
tattgcactc
gacttaccac
aaggcactng

gctttacagt
tttaagttag
attttttagg
agcaaaagag
aacaatgcct
tcacttttat
tagagccata
ctgtaacaag
acaggtcaag
tcccanggna

17
584
DNA

taaaaccagt
tgtttactgce
aggcataata
aacccgaggc
taataatctg
gcaaactcag
tttctagatt
ttaccacaaa
gccggaaatn
ntttttecc

Homo sapiens

misc_feature
(1) ... (584)

n=A4,T,C
17
accctagaaa
atttgggttg
ttcttttetg
ngtgcaatna
tagatcccac
ataaccaggg
cagtctttcet
gcctttetgn
ggtaagntan
tnnagtgnna

18
560
DNA

or G

taagggtttc
aattggtctg
cctgagggga
gaggcctagt
caggcccttn
ggtgctctga
ggttgggacc
taaacnaatc
taacntccat
ttangnagtc

Homo sapiens

misc_feature
(1) ...(560)

n=24,T,C

18
gcttggactce
aagcctgtcc
ccagcttcag
acattcatag
taattacacc
tatattecgct
cagctgatga
ccctgectna
ntctcaangg

or G

catccctgaa
attggctgtt
atgtggtctt
gtgccgcecag
atgccegtca
gtgagtccag
caccaaagct
caactgcaga
cggntgeccen

tttctgggaa
atttcaccta
aactttggaa
tctagctaga
tgtcttecatg
gggaaactca
ttaattttca
ctggtaaaaa
ccaaatctaa

aaccctggtt
cagagactcc
ggtgctgagt
gagagtggca
ctttaggcca
aaaggnccta
agaagattcc
cttaggneccn
taantttnag
tttcacaggt

ggtcttcctg
tcttectcag
tggaaacaga
ccttegtgea
ccccatgagg
gttgtaaggg
taggtgtttg

cataagggga
ttgggaaact

catttgtcaa
agactaaatg
atattttttce
agcccgtgtt
tgggaggcat
ggggaaaaaa
acattggcat
tggcttaaaa
gcatcanggg

gcccattaga
aggcccectte
tcecatcecace
ctggggggtg
gaggttctag
nggctgggct
naagggcagc
ttatgtctgce
tntacactta
ngtt

attgatagcc
tcagttecctyg
ggtcgaagga
tcttettgea
gatcagagaa
ggagcactgt
ctgaaagttc
ctatggattg
tntgggeccca

PCT/1B99/01062

acacagggaa
gacaaatgaa
ttaattagag
tctctgeect
ctactctgtc
tgattctatg
ttattaattt
gaacngaaat

ggtggggtcc

atcatgaaag
ttttgaagct
caccagcttc
gccccccagce
aaactttgat
gcacctgnta
ncgctcttta
agttnttaag
agcttttggg

tggccttaat
gaagacctta
aagtaaggag
tcatctctaa
gggatgagtc
ggatgcatcc
ttgatgntgn
cttaacagga
ccccaaagaa

60
120
180
240
300
360
420
480
540
568

60
120
180
240
300
360
420
480
540
584

60
120
180
240
300
360
420
480
540



WO 99

tgtggntttn

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

<400>

ggtacaaaga
ctagtaaacc
cagaaggaaa
gacttctctt
tgtatgtgat
taaggtgaag
cttcaccectg
catgt

<210>
<211>
<212>

/64576

agtttttcnn

19
425
DNA

Homo sapiens

19
gaaaaggtca
tgctctaaaa
cttagaatgg
gaggttttaa
tctectgtaga
tctetgteac

ggttcaggtg

20
655
DNA

agacattttt
gaattcaagg
caggaataaa
aaattacatt
ggatatacag
ccaagctgga
atcctceccac

<213> Homo sapiens

<400>
tgttacttcc
cttctgcetta
tatatcgtgce
agagcaaagc
actctacgct
ttgtgtggag
aataggatga
tacttctcat
ttcttectcea

aatgcgggtt
cgcctctcag

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

<400>
ggtacagccce
taattacaaa
gctaaaataa
tagacagaac
tggtttttag
ctagggtgat
aggttcagag
tctagtcectt
cacgtggtag
gcagtgtata

20
caagcactgt
gttggggaag
accctgtgtg
tctacccagg
tccctagecaa
gggctctgag
agtcttcagg
attctgctgt
gttttgtgac
ggtggttctc
taggttececct

21
566
DNA

agggcgtaag
aaattacatg
gacaagatta
ctececttgtaa
cgttgatgtc
gecctetgagg
tgtggagcag
cctttcaaac
ttgaatgcag
tctttcagaa
acctctgggt

Homo sapiens

21
tttctttgaa
catgctcttce
ctgagaaaaa
ttcattecctg
atgatagatc
cacctgeccat
cctcttagea
acggaaatgg
gaattctgta
cttaaatgtg

<210> 22

tggggatctg
tctagctctt
aagtgagtag
aagttttagt
ttttagtgtg
gctattaagt
cagtgttaca
agtttgggct
aatatttgtg
atgtgt

caaatgaggg
gaagcttttt
gaaggcataa
tgttatttga
ttttttttgt
gtgcagttct
ttcagcctct

gaaaatctgg
aagcaaccag
gggactgttg

gcctectgggce
cccacaaccce

ccagatgtgt
cccaccttgg
ttcaaggaca
tgagtgcctt
tgggaacttc
cttccaccct

gggatgcaga
aaggttatge
taaaaaaatg
ctgtagccag
tcaacaggaa
cagcatggta
ttgtaagctc
tctatcccta
aaagaaatga

aaaactaaca
aaaaagaagg
tgtatagggt
aagaaaaaaa
tgttcttgtt
gtgatcatgg
tcagtaactg

tccttatcaa
aggttataag
agagaggagg
tcececcecgaga
cacatcagtg
aaacagtgct
ctctteccat
gtattaattt
agaggatcca
ccaaaaatgg
tcaaaatctg

ggagcataat
ctaacgctca
ctggaagtct
attttaattc
tgtaaagttt
taattaaaag
ttggagggca
gcattcattc
atttctgcct

PCT/1B99/01062

560
ggatttatca 60
gaagttatag 120
aaatataata 180
ttaacgttgt 240
tctgtttttt 300
ctcactgecag 360
ggactacagg 420

425
atcccaggag 60
gccacacttg 120
aaaccagtag 180
gggcctcgcet 240
cagctgtggc 300
gaggttcagt 360
gtctctgtgt 420
atactagtat 480
aggatgaagg 540
ggctgegtcet 600
gtacc 655
gagcctttta 60
tttgctettg 120
gaaaatggtt 180
tggcctgttt 240
gtattaacat 300
ttacatatgt 360
ggaatgagat 420
tagtgccatg 480
gtagggttca 540

566
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<211>
<212>

269
DNA

<213> Homo sapiens

<400>
ggtactaata
ggacagctta
acttagataa
actaccattt
tttgatcagt

<210>
<211>
<212>

22
gcaaggaata
ggaaaatgat
atctggttgc
tttecttttte
tgaactcaaa

23
815
DNA

atcctaaaca
taacatgcag
caatcaatac
accttttecc

aggtttggt

<213> Homo sapiens

<400>
gaggtaccct
tctectaact
ctgcgctgaa
accccaatta
aggtcacaca
tgggccagtc
atcctgcaac
gtccagaaaa
gcctgaacag
actcctactg
agtctttttg
taacaaactc
ccaagcgggce
gtcactgagc

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

<400>

ggtacctggg
ggaagacagc
aattatgatt
ttcaaataag
attatgcttt
ttcagtatcc
attgaactga
attacttagc
tagtctactg
ccagcactac

23
tcatccatca
gcagctactg
cgcttcacgce
gcceccatgtt
tctaggaagt
tgctcatctt
cttctcagac
attggggcca
tgagatgcag
agactgccca
ctteccectce
ctttceecatt
ctcattaggt
cgggtacctg

24
555
DNA

ggactgcacc
ttgectgtttt
ccactggatc
agagaaaaac
agtagaacca
agtcaaaccc
tctatccatg
cattcttctg
cccagagaag
tgtggccact
caagagagct
tcttgetttg
ccactttaca

ccgcecgggcecg

Homo sapiens

24
cttaacagta
actgatagca
aacatatgca
tgactgttca
tcaatattga
tagaaataca
tacttactga
ttgaatactt
gatttattta
ctagt

<210> 25

<211l> 413
<212> DNA
<213> Homo sapiens

atagagaacc
tttagctagt
actttagtaa
gctgggatcce
tgagtgatgt
ttgaacttca
aatcataaac
ttctattttt
tatgggatca

ttttceccaat
tttttetttt
atatataaat
caattttctce

tcctttecca
acttatcgag
atttactcat
accaaggcac
ggactcagct
ccaggctgca
aagccaagtg
gacctgcaga
tgggaatcca
cggggagttc

ggggggceatt
cttaaatctc

gaaaagcaaa
ctcga

tcatttatac
tgtaaccaaa
taggaataga
attggattat
aaacaatata
taagtatcag
tcagaggaaa
aaataatcct
acaggtattt

aaactgacta
ttcctagecca
taattttttt
tagcaacact

tgagccttct
ggcctattac
aatagctcag
agaggtgagt
caggtccaaa
ttctgtggtce
cacaggatct
tgggcaagga
cagacagagc
ccgtececcctg
cctccaggaa
caaagtccct
ctgagtctca

catacagaca
tacaaatatg
tgataatttt
aatttacaat
aagttggcag
ttcattttta
caagcccatc
aattattgcc
atcaaacatc

PCT/1B99/01062
agcctcaaaa 60
attcagttct 120
ctgctcaatt 180
tttcctttgg 240

269
ggggtcacat 60
gtgccaggcet 120
taaggtagtt 180
cacttgtecce 240
gtctcaacca 300
cagctactgg 360
aggacatcag 420
ccagactcta 480
ctggcctgag 540
cctgatcagc 600
gcctgatatg 660
ggagctgaag 720
aagaggggaa 780

815
cagcaactta 60
taaaattgag 120
cctgtattgt 180
gtcacataat 240
tttgtagtag 300
agcatacaga 360
tttatcacta 420
ttttcaatta 480
tactgtgtgc 540

555
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<400>
ggtacaagct
tatttatttg
aatgaaacca
gceccectgagg
_ atccagagct
agagaccaaa
taaaactgac

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

<400>
acttagaatc
gaccatcacg
taaggaacac
ctggaaagat
ttacaaagta
tgtcagcttc
gaacatcttt
ctagacagac
tgtccatttt
tcatttgatc
ttttacgatg

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

<400>
ggtacacgtc
aaaggaatcc

25
tttttettet
ttattaaatt
aattaccact
ctgttcactg
ccagagtagg
agaaccctgg
aaataataat

26
638
DNA

tttttttttt
caactgaatg
ctgagctcca
aatctgagat
gagcaacccc
taaggttccc
tgcatatatt

Homo sapiens

26
gtgtgtccat
atcaatcaaa
ctttcaaact
gcccattcta
taaattgtcc
agccaggata
atttcgaaga
ttcaccaaat
agccctttta
ctgggcatct
tagacgctgce

27
236
DNA

ctgaagccag
atattatcag
gcacaggtaa
attaataggc
ttatcttgga
tctctectecag
gtttttgttg
gctcctattce
agacggatgt
tgagataatc
tgatgagatt

Homo sapiens

27
gttctcttca
ttatcagaca

agatctcata
agtcaaatag

gagtctectte atggtctggg gectgtgcecte

tttetggage

<210>
<21l>
<212>
<213>

<400>
ggtaccacgg
atcatatggg
acctcagcca
catctgtgtg
cggcatttaa
cttcaggcca
tgcttatcga
ctgtagtttc

acagagttga

28
607
DNA

tttttttecag

Homo sapiens

28
gaaagatcag
cacaagtggt
tggtgaagat
tctgttactt
gtctcegetce
gtcccagtgg
ttctctcaac
aggaggccta

gactttggct
aaaaatctcc
cttatacatc
tcacgagtga
accaacatct
gcaatggctg
ccattaggca
aatttctctg

ttttecttte
agatttcaaa
ggtggccctg
gtcaccaggc
tcaccaccac
caacctccat

catggggtcc

tgcagaggcc
gtttaatatc
gttctgctat
tcatcatatc
atgaataata
ccttaacatg
catacaaagc
ctagtgtctt
aattagattc
caacccgcecat
tgagtacc

gacaatcgtg
atgctgcttce
agccactttg

gaggccacgg

gcaccctttt
acggcteggg

tctgggagaa
attctgtcag

ccatgagcag
acactgcata
atagcteceg
attgggcaca

10

attgtccagt
gcaacgaaaa
acagcccagt
atggagggtc
ttetgggcece
gttcatttaa
atcatgatgt

aaagtcagtc
tctatgaata
gtagaatcgt
acccccagga
tagacgaact
agcgacttga
cttagtatct
tatcttcaca
tttttggcaa
catttcattc

ctcegggttt
tccecgggaga

ggctggatgg
gtctcattaa

ccagctcecte
aacgggttcg
tgacaggagc
cacacgcatg
gttgaagagt
ggccacactg
gataacaatt
ccagtgagtc

PCT/1B99/01062
ccccatgaat 60
ttgaagttca 120
tttgtgaagg 180
tctgatcagce 240
caggcaaggc .300
aaaaaatgtt 360
ttt 413
aatttaatat 60
aaacccattt 120
gccagacttt 180
atgtagtcca 240
acccattcat 300
tttcgaagaa 360
acttttcttg 420
aacatagact 480
agcatctttc 540
tctaattgtt 600

638
tgctgtcgaa 60
agggatagga 120
gatctgtgat 180
tgtggt 236
catgttacag 60
aataccatac 120
aacaaagtgg 180
gctccatgga 240
tggggccaag 300
gagcgcactt 360
tttgcecettt 420
tccacatatt 480
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PCT/IB99/01062

gtttcaagat gactgatgcc agctgacgga ttgccagtgc cccctgggga tctacagtca
gttctgccaa gtgaacacca aattcctceccg tcacctccag caccttaatce tgttcttcag

cagccgce

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
ggtactaact
tgtttgcagt
gtttttaaag
ggcttactag
gcctggaggt
aacattatgg
taaattctaa
tcaaaactag
aaaaancctt
ccangttccc
tggattactg

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

<400>
ggtactgtta
ccecactcceca
acaatgtcat
tctaccecag
aaaagctttt

<210>
<211>
<212>

29
612
DNA

Homo sapiens

mi

(1)
n=A4,T,C

29

cgctttacct
ataccagggt
tttcaggtca
tatcacagca
agacttttaa
aattcaataa
accctatata
ctgnggaccc
gaaggnaaaa

ngggaaggga
cn

30
286
DNA

isc_feature
... (612)

or G

ttctgatatt
gaaggacctg
gaaatgtgga
ataaatgatt
ggatatatct
attccagggg
tccecacctgt
ttttttttee
tctggggtna
ttnggaccta

Homo sapiens

30
tcatagcagc
gctcttteat
aatcttcata
tctctgcaca
tcecctteect

31
606
DNA

actatccaac
tttagcttca
ggcagatgtt
agacctgtgg
gggaggattc

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>

or G

misc_feature
(1) ...(606)
n=A4,T,C

31

cgtcctaaga
tcacttctta
tgtgaaaaaa
ctaccaggat
gtgcttctga
gaaatcagtg
tgcatgtang
ataaaatttg
aaaaaaagct
gnaaaaannc

atgaaagtaa
atccacttca
agaaattcat
tcaaataatg
aaaatttcca

ttttacttce
atgaatggcc
tgttttttaa
attcttcgta
ataaaattag
aattaggata
gggcatgtgt
gncntactceca
ttgggctgtg
cntggaantg

tcttataatt
tatttgttgce
gaagatatgg
tataatcaac
ctttgce

tattatatag
ttggtcaagg
gaccttcaca
gacttagttg
ctaagaattc
cactgcctct
gcatgtggca
tccttggong
gaccaacctt
gcttgggect

tgcatttgtg
agaccaaata
ccgcattaat
atctagcacc

accttatttt gctgagctta ttatataata ccagagcaga atagaaggta gacccacggg
aattcaaatc ttggctgtgce cacccacttce ctgggcaagt cacttcctct ctcectgtgtece
atttccaaat ctttgaaatt cagttagaaa catcacttta aaaacagggt tgttgtgaag

11

540
600
607

60
120
180
240
300
360
420
480
540
600
612

60
120
180
240
286

60
120
180
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attttatgag
attttagagt
tgcttaaatg
attacttttg
tgcagatatg
ccttaaaaag
gtctaangga
aatggn

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

<220>
<221>
<222>
<223>

<400>
ggtactcatg
actggaaagg
atatcctaat
tttaaaaata
cacttaaact
gtaagtttat
tgaagaacag
attatctaag
ttaatttctt
ntttngaatc
gattcaangt

<210>
<211>
<212>

ataatgtata
tattaattat
gtatcctaaa
caccaacgta
tctcatttta
tceccttggge
nnccnatttg

32
615
DNA

aaataagttc
actgtgagga
atattattta
ataatagtag
cccacaggtg
gngaacennc
ggccaacntt

Homo sapiens

misc_feature
(1)...(615)

n=A4,T,C

32
catcttcatg
tctgtatttt
tcaggatgga
ttgacaaacc
agaggatttc
tagctatttg
aatgtaatgg
aatgnaattc
aaataantct
caaataantt
ttenn

33
297
DNA

or G

agcagctctc
atactctttt
tgccacagtc
attaattaag
tttaaatagc
gcagagaaat
agggaaagta
ctttggaaag

ngggaatggn
gnccaggctt

<213> Homo sapiens

<400>
acagacttcc
tttaaacagc
tcattattcc
agctataagt
ataagatagt

33
atctccccaa
actcatttca
aaggttcata
gtaggtggec
gaccttetec

<210> 34

<211l> 468
<212> DNA
<213> Homo sapiens

<400> 34
actgtttagt gggatccatt ttatacaggt
ccaccttact aaatcgattt accttacgga
tgtccttceccg tttcaattca ttagcaacag

catcttgaag
gaagataggc
aaaaccactt
tagactcectcc
atcatcccta

ttaccaagta
ttaaggaact
aaaataaatg
gatatttaaa
gcgctcatgg
ttanggcgaa

ggggaaccng

ttatcttcte
gggttaagtc
tgcccagtta
agctgattat
agctcccecect
ttcagaatgc
tttctggaag
tgcttaatat
ccagattttc
tttnnntnng

atgtatcaat
agaggttatc
aggaagacct
ctatctctta
gaggctctct

gacggtcagt
cgtgacagga
ggacaaaagt

12

tcagctatga
tggcagagga
acagtaatgg
gttgagatca
ccgggttaaa
ttcecegnneca
ggcanaccgn

agtaacatag
actggcagac
gctcattaat
tcacacatca
ggctgcattt
cagctacaag
catggcattt
aattatatat
tggtttggaa
ncennggtng

ttttttaaat
aaacttctgce
tggttactgt
gctgeectga
ccececgagaga

gacaaaaatt
aaagaggaca
gcctgaggtc

PCT/1IB99/01062
tatttatgat 240
atacagtagg 300
gaataccgca 360
caggaatcag 420
ttctgaaaaa 480
ctngngggcc 540
tceceggggna 600

606
tcacctcecete 60
agaaacatca 120
tagataattc 180
aacaattctt 240
atctctttgt 300
tcagtgcagt 360
attccaagaa 420
gnaatcncaa 480
aagcccgggt 540
accngggttn 600

615
taagaattac 60
tccaatcttce 120
gacacatcac 180
gtcatgtgaa 240
gagtacc 297
gctctgtett 60
ttcatgtatt 120
tgaggtgtat 180
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ctggctttga
gacccttcaa
gaatgctctt
caaaacggcg
tggtcttgac

<210>
<211>
<212>

agcaagatag
catttccacg
gatgagctgg
aagaacttta
gccatggaaa

35
314
DNA

ttgcectecec
gctgcaacct
gatgctctcc

ggagggcttg
cgtctggceca

<213> Homo sapiens

<400>
ggtacttatg
ctttatctga
ccegtgtgtce
aggattaaac
gceccttgaac
gacaccacca

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

<220>
<221>
<222>
<223>

<400>
acccaatgtc
tagggggacc
cctgaggcac
gactgtggtc
tgecttgtca
tgctgcagcet
tccttttgee
tctggaggtg
tcaggcttga
gttttaacce

<210>
<211>

35
gctccagata
aatatcttca
ccagaagatc
atatgtagaa
agccacaata

gggt

36
600
DNA

aaatctcetgg
tagacatgaa
ctaatgtaaa
ctttattaag

ggctcaggag

Homo sapiens

misc_feature
(1) ...(600)

n=A4,T,C
36
atgggaatga
agcttectgee
tgtgctecgga
aacctgttat
gccatggata
gaaggacaca
aaggacaggt
gtcaaactgc
gggcacaann
ncgggtcant

37
516

<212> DNA
<213> Homo sapiens

<400>
ggtactgctg
atgtttaaat
ggctgaaaag
attttgattg
gtgctgactt
ttcgtataca

37
taggaaagaa
caattacaat
tctagtatgt
tgaaactcac
gcacactaaa
tacttttgtt

or G

tgtgcetgtce
agaagttggt
agttagaccc
ttgctgecta
tggaacagaa
tcgaagttgt
ggggcaacat
tttcaggatt
tgaaggccct
gnnnaatccc

attaaggaca
tatgcaagta
aaacctgcag
tcacctgagg
attagcaaaa
ttaactttaa

aggccctctg
ttgccctgac
atctattgaa
gccacttcac
cctcgtggat

tggccacatt
tatgaaagtt
gatgcatatt
aaaatataat
ggectgtgett

acccccattg
gtctctctte
acggcgtgaa
tagtggcgat
agactatgac
taaattcctg
tccecetggat
accaggaatt
nttcnaaang
tggtttaana

gttagtatgg
aaaaaaggat
cagaatctaa
aaagcttcca
cagactccaa
gtatgcttag

13

gagcccgagg
ctggggcagg
aatcgtctge
gtgcttceccg
gtacctcg

attcaagact
ctgaaaattg
tataaagtaa
gactttggga
ctgtgtaaag

gacaagctgg
aatttccaca
ggggcagaaa
gtctcagctc
tcgcgecacag
atcgaggctt
gatgctgtgc
tctacacaac
aaacttttaa
aaaaancctn

gcctgtgaat
atcccctact
ttttaagaaa
tcaggctcac
ctattaaaaa
agcaaagtag

PCT/1B99/01062
tcagcccttt 240
tctgaggecg 300
agggcctcect 360
tagtctcgca 420

468
ttttaaagtg 60
tgttcaatgg 120
tttatagaat 180
ccaattacag 240
tceectecea 300

314
ggaacagcca 60
actatgacaa 120
ttcggaacaa 180
ttcgaaggtt 240
ctctgcatgt 300
gcaaagtgaa 360
agttcaacca 420
cttttgaaac 480
aaagccttng 540
gacttggccg 600
tctggcatac 60
aattcatgca 120
caggcaccta 180
tatgcccctt 240
tatcaaactc 300
gtgcctttac 360
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taagctatat ttagagcact atggggggag
aacaatccta aaaatctagg atttggaatg
gcagaaaaat acatttgatc caagtataga

<210>
<211>
<212>

38
319
DNA

<213> Homo sapiens

<400>
actgaaagga
ttgcactttt
gtcctcaaag
ggcecttggcet
gctgggtgtg
tcteggageg

<210>
<211>
<212>

38
tgaaaaggtg
tgctgaatcc
gaatgagttg
cagtaggtgt
ggcggattcce
gtcggtacc

39
592
DNA

gtgtcatgtt
tttgcatttt
gcccggctag

gaatcaggga
tcccacacct

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
acctacactt
cattaataga
cactgctgat
attacattct
gtaatcttga
tttcatttta
tctcaaaata
ttataggtgt
aacctttaat
ccnnaatcec

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

mi
(1)
n =A,T,C
39
ggaataagac
ggcttctatt
ttttcteegt
agtggttaaa
gattacgatt
ataattgagt
ctgnttttct
tgatgaaagc
ngaattttaa
cttaaaaaaa

40
577
DNA

isc_feature
... (592)

or G

actgttctga
ggggttaggc
taattatcag
tttgtcatag
ttttatttga
tcagattaaa
attattttaa
acacccgatt
annccaaact
ncntnggent

Homo sapiens

<220>

<221>
<222>
<223>

<400>

misc_feature
(1)...(577)

n=A4,T7T,C

40

or G

ctctagtgtg
aaaactttca
aagcgt

ttggggagaa
tttggtagta
ggtgggccect
agccacattg
tcacactggc

atttgtgtca
taaaaatctt
tttataagct
aaggaatatg
aaattagaca
tgggaaggct
ggcattcctt
taaagaatgg
ttgggtcctt
tngcanaatt

agaaacagtt
ataatttgaa

tcttacttct
agcagttcat
cttgacctaa
tcctcagggt
ctgcctccaa

tagttttttt
ttgtaaaaaa
aataaaaact
tgctgagtta
aagtttgttt
aaatttgaat
ggaggtctaa
atgacccceccce
taaacctngg
cnntttgccece

PCT/1B99/01062
tctcaagggt 420
agtattttga 480

516
caaatggaaa 60
tgagtatcag 120
cttcagaggg 180
gctgtatgaa 240
ctcatacaga 300

319
ttcatattga 60
ttttaaatga 120
ttggcttgat 180
cttatgtatt 240
ttaattttta 300
tcegttttte 360
aattgggcat 420
ttctgnatna 480
acctectttce 540
aa 592

ggtacagaac ctaaaggttt cactgaatgc gaaatgacga aatctagccc tttgaaaata
acattgtttt tagaagagga caaatcctta aaagtaacat cagacccaaa ggttgagcag
aaaattgaag tgatacgtga aattgagatg agtgtggatg atgatatcaa tagttcgaaa

14

60
120
180
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gtaattaatg
caagaggaga
atctcctcaa
agtttagtgn
accnggaaaa
taaaannggg
aaacggtcct

<210>
<211>
<212>

acctcttecag
tggatcaagc
tgtctttact
ccacacctag
ttccaagaac
acntttttnc
tnattaaanc

41
490
DNA

tgatgtccta
attagcagaa
tgcaccattg
actggaattg
tcgngtectn

cggcttgggg
cggngattgt

<213> Homo sapiens

<400>
ggtacacaag
aaaaaaaata
ataaaacaaa
caagcagtcc
gcccgggcca
gaagtcattt
acaagccttt
gtggatcggt
aaggcaaagt

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

<220>
<221>
<222>
<223>

<400>
ggtacttgcce
gttatttgca
ctgcctgcaa
ttgatgttaa
tataaaacta
attttagcat
caagatatat
gtttcttaaa
taaaaaacta
aattgccatc

<210>
<21l>
<212>
<213>

41
agtataggta
taatctaaag
agaacacaca
tecccaccteg
aagctgectt
cctettattt
aatcaactgg

ggggaaaatg

42
571
DNA

tataaaacta
aataatcagt
tttegttgtg
acctceccaag
tttttaacat
ttctctgcecta
ggtgttttgt
ctgcttaccce

Homo sapiens

misc_feature
(1) ...(571)

n=24,7,C
42
ttttaacttt
tggaaattaa
catttgttca
atattcttga
tcagaagtta
cagtttacaa
cacagctgct
atttgaagtc
catggctttce
tttgtagnta

43
708
DNA

or G

cccccacatt
gtaggctgtt
aaaactaacc
ataaatctgt
gtaaatcata
acaactttat
ttgggcagta
gtgtctgtcg
cttgaattta
tgcctgggtt

Homo sapiens

<220>

<221>

misc_feature

gaggaaggtg
agcagcgaag
gcacaaacag
aaagacccag
gactggatct
ccentttaga

tcgaagg

aatgaagtca
tcctaaataa
ttgcccagge
atgctgggat
ggattttttt
atgtgtgctt
tttgtttett
tgggccctgg

actgttgagt
tatttatcta
aaggtaaaat
tattttaaga
ccagcactaa
tatcaacaga
gctgaagecg
tagcattttt
tttgaccgna
c

15

aactagatat
aacaggaaga
ttaggtgtggt
cagaagtgat
tgggganaac
tttcaaagtt

atcatattga
ttgaaagctg
tggtctcgaa
ttcgggacat
tcceecatte
taacaaacct
tcttatttte
gctgtagaaa

catggaataa
aaggaatcaa
atttatttga
atatcacatt
aaataagaca
aattttagct
aagtatgaac
actaccagca
ttatgtaata

PCT/IB99/01062
ggagaagagc 240
tgcactgaat 300
aagtccagag 360
gaaagtccaa 420
ccttggttnt 480
tcangaaccc 540

577
ttatccececce 60
cccttacaaa 120
ctcetggget 180
gagccaccac 240
gttgtgctca 300
gtttaaaacg 360
ttaggagtca 420
gaagacacca 480

490
tgtttaagtt 60
gtccactctt 120
aagcccaact 180
attcaatgca 240
attggaatat 300
cttttctttg 360
agtccatttt 420
gtatgttact 480
gacttgaaac 540

571
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<222>

<400>
aggtactgca
aaaatcacac
aggaatatat
ccatccaata
tattaacttt
ataacatttt
taatacccgt
tggtaagtaa
aaatnggacc
ccaagcttgg

ngggngggaa
tttncccaaa

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

<220>
<221>
<222>
<223>

<400>
ggtactaggt
tgagcagctg
acagggtgga
gggctcactg
tggtgttcaa
tcactggagc
agtgagttga
gaagangaca
actttttggt
tgggnccatt
cngntttnaa

<210>
<211>
<212>

(1) ...(708)
<223> n = A, T,C or G

43
aaaatgaagt
atttgaataa
tgtttagatt
aataaacttt
gagtctccta
agaacccaag
caaataaatt
aaaatgctta
tnggtnccat
nggaatataa
naantnaaaa
ttggggccct

44
632
DNA

attattctct
acaggatcga
attgttcata
tgatagatta
ttaatattct
gcataactac
caaggaaaag
cgaccggacce
taccttttgg
tcecttggeca
gttnggtttg
naaatttttn

Homo sapiens

misc_feature
(1)...(632)

n=A4,T,C
44
ctattaaatc
cctcttcaaa
ggccgttgat
ctatccecgtg
acttcaatgc
aagtatagac
aggcctgtga
ccaaaattca
aagggatgaa
tctttteenc
aattncceng

45
664
DNA

or G

tacctgctta
ggttttgaga
catgccctca
agtccttact
aacatctgtg
tgttccattc
catgggaatt
taagancctc
taaangtggc
aagannacca
gaaaaatttt

<213> Homo sapiens

<400>
ggtacccggt
gctttaaaaa
acagaagtga
caccataata
ttaattgtaa
aacaactggt
gggccagttg

45
ctacagtaga
ccacagagcc
aagtgctcaa
aagacagagt
ttcattaata
tttaggtect

atggctgcga

gaggttttat
agacaaatgt
gtgccatcaa
ccctgatcett
cagcagcatc
aaagaatttg

agagagcaga

aagtattcat
aatacgacac
ttagacaact
tgactttttt
aaaagctagg
aaagatggca
cccatgtagt
acgactttca
gnntttcaag
aaggnaaaaa
gnaaaaaccn
aaagggcenng

aaaaggtttt
gtaacaaatt
gtggtgatga
gagccaaaca
aaaatgggaa
tgtttgtctg
gtgaaccatt
ttgcagccca
ccacatttng
gggttgnctt
tt

gaaaataaaa
gagaggttat
gaacaagggc
aaaggcatca
ctaaaagtta
aatcattaag

aggggtgctg

16

tttatccctt
ttgtctttec
gcctcaaaaa
taattttaag
attcaattca
attgtttcaa
ttttaagtaa
aaatttttaa
cntaccttgg
ggaagcctta
ggangcctaa

ggganang

gaactgaaga
ggacctggta
tggccaggta
catctgagag
tcagctgect
cagtcatgga
nagccctgct
cttactaaag
atactgngca
aaagnggaaa

tacaagacca
tatgagcaaa
tctatttcac
attttgecccce
ctgecegttte
aaatttaaag
ctgtaggaaa

PCT/1B99/01062
tcatttcagce 60
tcttaattta 120
tgttttaatg 180
ttgttaagaa 240
gcagtttecet 300
gtctattaca 360
ccatacctgce 420
ggaaaaccaa 480
gccccaaaag 540
aaaantttcc 600
aaaattttta 660

708
ttccaggagce 60
gtttttgcta 120
tgcaccgcag 180
tttaatcaac 240
caccttteceg 300
gacaattggc 360
ttggagatca 420
ctgcnactac 480
cnagntaact 540
tannctttna 600

632
aattcaaaga 60
caatgacatt 120
tccecatgtgt 180
actggaagcc 240
taggaatcca 300
tacccactct 360
tcaatggctc 420



WO 99/64576

ggaagaccac
ttcagaggta
ggaattagaa
cagtgtcatc
cagt

<210>
<211>
<212>

actgaggaag
tatggtggtt
ggttttattg
ttcattttac

46
633
DNA

gtgtgagttg
ttgtgtgtgt
aacatttacc
aggtgaggaa

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
ggtacgtgtt
gagacaggga
gtcattgggg
tcecectaggag
gcagttgtca
gcattaagtt
aggaaaggcc
acctgccaaa
agnccaozct
gctgtatgcet
agtgtctect

<210>
<21l1l>
<212>
<213>

<400>
accagttgct
ctagaccagt
gtgttccttg
cccagccacce
agaccaggtc
cttcagcagc
ctceccgatte
cacccagcaa

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

<220>
<221>
<222>
<223>

misc_feature
(1) ...(633)

n=A4,r7,C

46
tatgggatgg
gtgtgggaga
gtgacccaag
tggaatttgt
gaccggtgec
tgtctggacc
ctgcttaagg
agctggtgcce
ctcccacttt
gtgaactcag
gcatggcagg

47
433
DNA

or G

gcacactaga
ggagcaggta
tagccagcag
gtaagaacaa
tggaagtgtt
accctgtcat
gccgtataat
tttctceccact
cctececcactt

gctggttagg
cactgttcga

Homo sapiens

47
cctcecatgat
ccececacatg
agaaagtgga
ttctgttttce
ccagaagctt
aagggcccca
tagggagcct

999

48
633
DNA

ggtctgggat
gtceccteect

gtcaataaca
ccttetettt
ggctgagacc
ccaatcaggt
ctctacctga

Homo sapiens

misc_feature
(1) ...(633)

n=A4,T,C

or G

atactggaag
tgagggtgtg
ctgtgacagg
aagactcagg

tgagatggaa
gagctcagag
ctgceccageg
tgtgtgaggt
tcttggatca
tgtgcaatgg
tgaagtcagt
cctcagtgcet
tcactaagca
tgctaattta
agt

cacagaggct
gggctgcatc
cctttectcett
gagctctaga
agaagccagt
ccctagattce
aaggtgcaca

17

atctccaggt
gtagcgcagce
cactgcaggc
ttcaagtaga

gaagatgtgc
acggtgcact
ttttgtgttt
tgtggecctge
ggaaatcagg
ggagatcgag
ggctgtgttg
tatgccecaa
cctgectcectgg
ttcacccagce

ccaagtgggag
tttgcectgte
caggttgtgg
ttcagggagg
gcttactgtg
aggccccagg
gaaaaacact

PCT/1B99/01062
ttgaggcatc 480
agctccctag 540
attcagcgcg 600
tggtcaaggc 660

664
cagtgatgtg 60
taggcctgtyg 120
ctctecetggg 180
ggggcagtta 240
actgaaaggg 300
gcecttttggg 360
gggcctttga 420
gtgagggtct 480
taggcccagt 540
cagacattct 600

633
acttcactac 60
ttagtctect 120
gagaacggct 180
ggttaaggca 240
ctactgccac 300
tggagctgcece 360
gcagaaaact 420

433



WO 99/64576

<400>
acttcttcag
ctgtattttt
tctgctattg
atatgggtta
gaggtctgaa
cggatctgta
agcnaaaaag
gcactggctt
ttggccggga
naccaacttg
ccaattacaa

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

<220>
<221>
<222>
<223>

<400>
ggtaccccte
ccgacttgct
ccacagaaga
ccaaacagca
ataaaggtca
gacatcatgg
gaaggtcttc
ccecggatatce
cggatgttna
catagtacgg
gcgggentta

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

<220>
<221>
<222>
<223>

<400>
ggtaccacaa
ctcaagaaat
ctttctatta
aagcgtttgg
cataatgctc

48
gtaacactgt
ccaccagtgt
ctaaagccag
gcaatgagtc
tcttcatttt
acaactggtc
aggngccgct
ggtaccacca
ccacncttan
gcgtancatg
cccganncta

49
624
DNA

aaggatctcc
ttgcacacat
ctgcgttaca
ccgtaaagag
catggtctgt
tgagatctcc
ccttteeecge
ataaaggnca
ggcgaaatca
gcnnactggt
aannaaactn

Homo sapiens

misc_feature
(1) ...(624)

n =A4,T,C
49

tctcacacat
tccaataccce
tgatccagaa
gcatccaggt
tggaaatccc
tgatcctect
atggcaaacc
ctttatctcec
aangnaaaac
ccttatgett
aagngaatcc

50
733
DNA

or G

gtcaaatatg
tgcgatgtgg
ggacagaagc
ccagtcaaac
aagggcaaag
ccaataccac
acaccttggt
caattcccac
ttatggccac
ggatcttgga
acnn

Homo sapiens

sc_feature

mi
(1) ...(733)
n

=A,T,C

50
agacagaagc
caccaaaggt
gtaattcgtc
cagccttgga
tggcaaattt

or G

ttcacaggaa
ctcatccaag
agatgtgagt
agcgaggcaa
ggatggtcat

agcaaaaaag
ccecttececagg
ataacaggtg
gcatgagagt
gcagcaaaat
catgcatgaa
tgggatctgg
atttncgaaa
acacactgcg
tcctggggna

999

aagaggcaga
ttccgcetegt
atcgcataga
ccgatggaaa
atgacttttt
accataatga
gaagcctcca
attgatttct
agacccattt
anntgagggc

gagcggtcta
gacactcggg
gctaaagata
aaagcaaaag
ccagaggata

18

gcaaagaagt
aaggcatctg
acaagtcttt
ctgtggggag
agcatgactc
ccgaacgctg
ggtccgtggt
aaaaaanaaa
gccgtctang
attgtanccg

aggagccaat
gctgatccat
agatgccctg
accattccac
tcagaagcac
tgaagatgct
ttttggtgga
tcttcttatt
natgaaagga
attgagntcc

attcaagcgg
aaatcaaaac
agcatgctga
aagtgcagaa
agccaacgca

PCT/1B99/01062
cacatcattg 60
tagggcaaga 120
caagttctgg 180
ctcataaaat 240
cacatcctgc 300
cagcttccca 360
aaanccgcct 420
aaaaaaaacc 480
gatccactng 540
ttcaaattcc 600

633
ggcaatgggt 60
catgtgctcg 120
tcggatgtca 180
tgggatattg 240
cgggggtcgg 300
gggccgtaag 360
tcecccaccaa 420
cacaggcagn 480
agacttacat 540
nggactgecg 600

624
cctcacatct 60
tgatttctca 120
agacaatgag 180
gaagctggtg 240
catcatcttc 300



WO 99/64576

ggttctgaca
agaggaatgg
agtngatgat
atttaaaccc
taaccaggtn
tcgaatttct
ggaaaaggaa
aagccceccttt

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

<220>
<221>
<222>
<223>

<400>
acattaagtc
gaagacataa
ctcaaactga
ataactcatc
ctagttttaa
gagtggccaa
attaaagcaa
cgacagcgtt
cagaactcag
cccggttaaa

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
ggtacgttcc
ttgaaatatc
tagtttatgc
ccggaggggc
actgaagcct
atattccaca
acaactggaa
taaccnggat
ttgaagtctg
cttgnggcct
gagtncttaa

gtgaatgtga
gtgaaagaag
gaccnaaatc
ttangttttg
ggnacntttt
tanaaaactt
aaacctggnt
ttt

51
565
DNA

aacagaggag
tctatggggt
tggantcttg
aaggggccna
gggcacccca
ggnccnngga
tngggaaaaa

Homo sapiens

misc_feature
(1) ...(565)

n =A4,T,C
51
aagattgagc
atctctccaa
gattagttta
tgcagaatat
aaaataaatg
taagcacata
ccataaagat
gtgcceggtg
aaaagctata
tcaggtaaag

52
637
DNA

or G

tttgatttaa
tctaaatttt
gaattttatg
ataaagaacc
gtgaataatt
gaaagataca
acctccccaa
tcccaatacc
cttgctatcc
accen

Homo sapiens

misc_feature
(1) ...(637)

n=A4,T,C
52
aaagaaccaa
ctgcatgata
taaccatgtg
cgagtgttaa
aatagaatct
ttgntttctg
atttgcctgn
ctcttnactg
ggagtccttce
ttaaaattan
aactaagngg

or G

ctggttcttg
agagtgagtt
atttatggtg
gtaactaagg
ctagacaacg
gaagaattga
ggnctctctt
naaccaaccn
cgaaaatnct
ncntnttgna

ggggggnttete

acatcgactc
aaaacatcag
naagaatgac
aacttnggac
ttgaccecgna
aaaaagggaa
aaaaacnttt

aaggaacata
ctcatcttgg
taaattacat
ttcattaatc
taaacagaaa
caacatcatt
cactacnaga
actcaggtta
tannggtatg

atctgectect
tgtaaatgtg
gggaacttga
ttggccacat
aacagcttgg
acattcttta
tgggagaact
ttaccnttag
taacctgatg

nggtgggggyg
ttttggn

19

aggagcagag
gggaaagctg
cggtnattan
cnnaaanctt
tttcceecat
cccgggaaaa
gcccaaanaa

aatcctttac
atgatgtcat
ctttgaacaa
aaaaggaatt
cctcaaaaaa
agtttttaag
atgactaaat
agtgatttct
ggttggtacn

gagagataac
gggccttecga
ccatgctgtce
gggcaatcca
gtgagcttcc
cacagcttca
ctgggnettt
tatngccaag
gnnttgggan
gntttaaggg

PCT/1B99/01062
ccnntccagg 360
gttggatagce 420
ggntccaaaa 480
cattgggatt 540
tgggaccttt 600
agggtaaaat 660
aaaaaangaa 720

733
attataaagg 60
taaactgcag 120
atgagaacaa 180
agacaagcac 240
gaaaatatca 300
agaactacaa 360
ttttaaagtc 420
ggaanggctc 480
gtggaaaaat 540

565
cttcaaatcc 60
tcatgccaaa 120
agtttgacat 180
tgcttctgta 240
ctgcttgata 300
ctaggagcag 360
tacctggatt 420
gataactttt 480
cceceggcaan 540
ggtttaattn 600

637



WO 99/

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

<220>
<221>
<222>
<223>

<400>
ggtacatcca

tctgggttgg
ggctgecageg
caatgggatt
gcaccttgtg
cttgagatgc
aatgacaaat
ttagaaaatg
gctnanggag
cceccgaagaa
gctgaaantt

<210>
<211>
<212>

64576

53
632
DNA

Homo sapiens

m
(1)
n =A,T,C

53
agatttgaag
aatttgcccce
ttggagcaga
tttgattgcc
gaagacctgc
cagatcccag
gggacaccta
ataaagaatc
agaaaatcna
tgctgcacag
acctgagttg

54
661
DNA

isc_feature
... (632)

or G

aactgaaata
tgacaaataa
tggatggtat
aatctcccac
gtggattgtt
attcaacagc
ccagggaacc
cctecggtett
gaattggagt
gagctntaat
actgnnntgg

<213> Homo sapiens

<400>

acaatagaac
agtaaggctg
tttgcttacc
atttaaaaag
attttctttt
ttaatactta
cggtaatttc
atagctgtat
tatttttgta
caggttatgg
tatgatttcc
c

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

<220>
<221>
<222>
<223>

54
tttcagaaaa
ttgctttcaa
tggcttttet
acttttgtct
ttgcaatttc
gaaataagtt
tagaaatagt
atactggtag
ttctaggctt
tggttggtac
cgaatgagtc

55
628
DNA

ttctttactt
tgcatgcaat
tcecttgaagt
gtgacataac
atttattctg
gtaaagaaaa
taaaagatga
tatgaaagca
gctgcaacct
ttecececcecace
aaaatgttga

Homo sapiens

sc_feature

mi
(1)...(628)
n

= A,T,C

or G

aatcagcttt
taaaatgatg
catagcaggt
ctctccattc
agagatgatg
agaaacgctt
ggagatgtgt
canggtaagt
ttggcttgaa
tggacttctt
tn

ccagcttcectt
attaactttg
tgcttaattt
caagatttat
agtcacttta
taatgagaat
aatactaaga
actagtgtca
catttagaga
aaatcgtaga
tatgcccaaa

20

aaacctgctt
agtgatgcaa
tctaaggctc
atgggaagtt
gaaacagatg
gttgaatggc
atcaagaaag
gtgntaacag
aacccngaga
aaactcnaan

ctatgttgac
agtgtttact
tttttcctece
tctgtttacc
tttgtaataa
cttaccatgce
tattatttta
ttgatgattt
gggttgccat
aagcttcaac
cttcatgatg

PCT/1IB99/01062

tttaaaaata
gtgacatgtt
tggaatattc
tgcgagctct
agaaagaagg
ttcagagtca
gctggcacgt
accagtggan
gaattgaatg
ttggactgan

tggcacacaa
aactctgtgt
aagaggaatt
taaggaactt
gtgaagaatt
tttagaggaa
ccttectttat
tttggggggg
cgatgctcta
ttttaatgceg
caatgggtac

60
120
180
240
300
360
420
480
540
600
632

60
120
180
240
300
360
420
480
540
600
660
661
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<400>
acaactgcct
taatgttaat
agtgectctc
ctgttcacaa
ttcacgatce
accacttatc
tcaagaactg
tggctccagce
tttgnagaat

ggtgaatggg
nttggcaaaa

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

<220>
<221>
<222>
<223>

<400>
acctcagctg
atttaggggc
catcacttag
ccetggetcet
aagccctgca
tactgtccag
acacttggaa
aacatcttca
attnagtacc
nggggntcca
ttacccttcce

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

<400>
actgcttgga
gaaagatgag
tggccaggct
ggactgactg
ggctttgcag
caggagacag

<210>
<211>
<212>

55
acattctttce
ccgagaacgg
cctttcagtt
agttacaatt
tcectttgcecea
aatagaaaaa
aaggccattc
tcttggtggt
tacattcttg
aanctnggat
ngttcaggcg

56
635
DNA

tgtttatcac
tggggagacc
tggaatcaac
aaaattgatg
gcttctgatt
ctcctgattg
ttagaggctt
nccatcttgg
gaaggntcaa
gagatttgaa
nntnaaaa

Homo sapiens

misc_feature
(1) ...(635)

n=A4,T,C
56
gggaaccgtc
cacttgtgct
aacggctgca
cagatgtgcc
gctgcatgaa
gcatctggag
cacgggcacc
gcccttgaca
ttgggccgga
acttgggccc
aatcccncaa

57
345
DNA

or G

ctagaaagag
tatgatgcag
gagttggctg
caagagctgce
agtctacagg
gaaaagcagc
gaagggtcent
ccectgaceg
acacccttan

ancttggggg
nttnaaccgg

Homo sapiens

57
tcectgetete
aaggtccggg
gaggttgggt
gcaaagtgag
atacataaag
tttcegagtce

58
638
DNA

tccaagctgt
aggaaagcat
gaggagggca
gtcagctctg
ttcactagca
tcacacttct

<213> Homo sapiens

ttcagttaga
ttgtgcaggt
aggttcttgg
agaatgatgt
ccaaattagt
acagtgccat
caatgccnat
agccctgngg
tggagcttta
ccaatntacc

atggccacta
ccaaagtttt
ccatcgtagg
ttctggccaa
gtcagagatt
tttcagaggg
tcgtggaaag
tattanggaa
ggcgaattcc
aanatnggcn
aggnn

gcacacacat
atccactctc
ggtagaagag
agtccacgga
accttttaat
tcagttggtg

21

agtgttacat
ggaaaggtat
gagaaaaact
ctccaagect
agaaagagcc
gcaagagctc
gaaaactctt
naattcanan
tngacttgnc
cggattanca

tgctgtaget
ggccaaaaag
agaggatgag
caactgggtg
ggtgttttgc
caaaagctcc
ggtgactgca
nccttnanaa
acncactggg
aacnggttce

aaggcagatg
atactcctcc
gcagaggttg
gctgettttg
gtctttacat
gtacc

PCT/IB99/01062
tcccaaactce 60
catgctggaa 120
ggaacagcat 180
ttacagattt 240
atgaagatcg 300
atcagaagct 360
tcatagagac 420
tggctgccat 480
aggccetntg 540
cttaagtttg 600

628
gccaaatgct 60
ggggatgcgg 120
ttgtctgett 180
ggagcccagg 240
cttctggage 300
tcetettace 360
atgtggaaag 420
acttgagaac 480
ggccgtacta 540
ttgggaaatg 600

635
atgaccattt 60
tcatcctcac 120
aagtcctcca 180
ggctgtagga 240
cgctttttge 300

345
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<400>
ggtacttect
gggggaggag
ttggggtccee
tctgttttaa
gcagtatccc
gacagaagaa
cgggcattca
gcaggaacat
gagtgaggag
gaggaagagt
cagagaacca

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

<220>
<221>
<222>

<400>

gcgtggtcgg
tctecactgta
ctcccaaagt
gtatgctaca
cagtaagtgt
gtgagaattg
taacagtgat
tgggngtatt
taactctttt
cgttcaancc
ccaatgccen
gtttttceng
aaaaaaaa

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

<220>
<221>
<222>
<223>

<400>

58
cttcctecte
cagtggcagt
ttccaagatt
gggtgggctg
caaggggatc
ctttgaagag
aacagagtgc
ctttgataaa
agcagtgatg
gatgggccac
tccatcacat

59
728
DNA

atcctcacta
gccatctgcc
acagatttct
atgtctcatg
agaacttctc
gcgttcaaaa
actgaataca
gcagtgcatg
gttcttgaaa
agtattctge
gtcgtatgcce

Homo sapiens

misc_feature
(1) ...(728)
<223> n = A,T,C or G

59
cggccgaggt
ttgcctagge
cctgggatta
agggatgtag
gaccttecgat
agaatttgga
cttaaaatct
aataaacctt
tggaaggtgg
tcatgacnta
tgctcttnaa
gaaatccttt

60
581
DNA

accatgccca
ttctcaaact
caggcatgag
gacttgagag
gtttttttet
aatgcagtga
ctcatttcaa
ggnataatgg
tttggaaaaa
aggaaaaant
aagggaaaag
gggcccentt

Homo sapiens

misc_feature
(1) ...(581)

n =A4,T,C

60

or G

gaggcttctt
ttctggatceg
tcaagtaact
agctcatcga
ctcctececgea
ggctgacact
tttgggaggyg
cagcatgaca
tacaaacaca
attgctgatg
atctgaga

gctaattttt
tctggactca
ctaccgagct
tcaaggccta
caagtaaggc
aagagactat
agaaataaag
cagaaactgt
naaggaatgg
tggaaaaggg

ggggaccang
nnaaaggtcc

ctgcggcatg
atggcttctg
tgatgatggc
cagcactccc
tggctgggag
gaacaaaaga
agccaaggac
tctggcaatc
gtcaccactt
atgtgtttca

ttacttttag
agcaatatgc
cagttttgaa
tggtcttgtc
tggtaataat
actcaagtct
tattttgatg
acctacaaca
acccttgaat
ccattggnga
ggntcaaaat
ccaccttngg

PCT/1B99/01062
attagacctt 60
acagatgtat 120
agtcgttgca 180
caggttggat 240
gtaatctgga 300
ctgaagacct 360
ttcacgggta 420
cattgtcctg 480
cagtagctag 540
gggaggtagg 600

638
tagtgacggg 60
ctgccteege 120
aggtagaagt 180
ctggctctac 240
taccacagtt 300
tgttctggac 360
atctcttgeca 420
gggttaccgt 480
cttggaagaa 540
ncccaaggac 600
tggaaaaacc 660
ggaattttga 720

728

ggtactggcce caaggcaaag atggagaata tgaagagctg ctcaattcca gttccatctc
ctctttgctg gatgcacagg gtttcagtga tctggagaaa agtccatcac ccactccagt
aatgggatct cccagttgtg acccatttaa cacaagtgtt cccgaagagt tccatactac

22

60
120
180



WO 99/

catcttgcaa
aaaatcaaag
ccttggtgece
gtccagcagc
gaagacttca
ggcccccaag
tcttttggcee

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

<220>
<221>
<222>
<223>

<400>
acgagcccaa
atggcatatc
ccgeggttge
atgtagttga
ttttggaatc
gccgagaaag
aaatttggtg
ggaanactga
gcctgggaag
ttctggaaaa
ggacntttgg
cagggatatg

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

<220>
<221>
<222>
<223>

<400>
actgggatta
acatctgtta
gtgtctgacc
attcccacaa
aggaggacaa
gttttgagat
gcatatacct
ctttgcaatc
nctgtgcaca
agtgntcctn

64576

gtttccatcce
ttgactccta
actgttgata
ctgggcaatc
gaggacagag
gcaggacacc
cgggecttttt

61
681
DNA

cttcattatt
agccagagac
cccaactgtg
tgaagaaaga
ctccggeaga
tcatggatga
taaaatccaa

Homo sapiens

misc_feature
(1) ...(681)

n=A4,T,C
61
gcecctgttcce
caagtcactg
ccttgtecct
ttgacttctc
tggagatgga
aagcaccagc
cacttgctgg
cttttcgagt
naaggtccaa
gttnecenttt
naacttgaag
ttnccttant

62
569
DNA

or G

atcagccaat
ttagactgtc
cctecttttga
ctaagttttc
ggcggtatct
cagatctagg
tctcttggta
gccnaaaggyg
atgggctggt
tcccattaaa
ttnaaagntt
t

Homo sapiens

misc_feature
(1) ...(569)

n=A4,T,C
62
caggcgtgac
gttctttaag
cagtgctgaa
cagccccacg
ggcccagaga
cgatagagcc
tcatgcactc
tggtaaccta
tctcttteca
cteccttttne

or G

ccaccacacce
gatgaaggct
tgtgtggtecg
aaggacttga
agatccccecceca
ttctttcact
tcatgggctce
tggcttaaac
tcagaccatc

atggagtgc

gccagcaact
ttcatttgaa
tgataaactt
gacgtctgat
aagcaggcca
caacccctte
agttacnaga

tgcaaacctg
ccaagtctcg
attcaggctc
caaagagttt
ggaagggact
tgectetgetg
cttttgattt
ttgcatccat
ttctggeccga
cgntntttcet
ttcceeccant

cggcccctaa
gagaattaac
gagcttggtg
ggcaaggatt
gactcagcca
ctcectgtgac
tggcaccatg
ttatacccaa
catagctcaa

23

gtaaacatgg
gaaaatgatg
ttaacttcaa
ggggaaaagy
tttggggacc
gnactcgaaa

g9

ctcecttggtce
agaccaacct
agacatgtca
catgatacct
gttecctetgt
nctcttttte
taaaaaagcc
ngangtgtcc
ncttttggcce
tnaaaatggc
tgggnnttaa

ccactcttga
cttgttecct
aattctttcc
aggatcccca
gggcacgagg
gacatgacag
tttagagtcg
acctctecttce
gctcaacagce

PCT/1B99/01062
aaacttctga 240
gaaacataat 300
gtctgcagaa 360
aaactattca 420
cttcctteca 480
agtcagactt 540

581
cacttggcaa 60
aatcggggcc 120
tctgggttga 180
ctggatttct 240
gaatcttttg 300
tgnttcaact 360
ccngccaaag 420
tgceettggg 480
tttgganncc 540
ccagctggtt 600
cagggggnec 660

681
aagtcccttce 60
attccccgaa 120
aaataaagga 180
cttacagaag 240
ggtcgggtga 300
tagataaaaa 360
ggctagggtt 420
ctgcttettg 480
tttnccaget 540

569
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<210>
<21l1l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
gaggtacaat
gcecttgttaa
ccatctgtgg
gctgagaaag
gtataaacca
tgtttgaagg
agatgaagaa
ggaaaagctyg
naacnngaaa
cccactttaa
ncccgaaang

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

<220>
<221>
<222>
<223>

<400>
cgaggtgcca
gtgtggctcce
aattccgttt
agcctcaggt
aggtctccaa
aaggtagagc
tctgcaacaa
aatggatgcen
gccagtaaac
ttcggecectt
ccectttggt
aatcttttce

<210>

63
650
DNA

Homo sapiens

misc_feature
(1)...(650)

n=A4,T,C
63
ggaggtatct
agcccagcetc
ccgtcaggct
atagttccat
acttattgcect
ggcactaaca
ttctgccttg
ttgaaccttg
aaaaggtttg
catgggccca
naaaagnttt

64
676
DNA

or G

gtgggaagga
cccaaagtat
agctgttttc
gtcagagcta
tcttgaatge
atacttggga
cttectgecac
aactatggat
gtttaagtta
anccttaaaa
ttgantnaaa

Homo sapiens

misc_feature
(1)...(676)

n =A4,T,C
64

attgggagga
agataattca
gtgtaaattc
tgagttgatg
aaaaatccaa
gccactccaa
taaaatggga
actattacna
aacgtaaggc
tgnaactaat
tggnanaatt
ggcenn

65

<211l> 660
<212> DNA
<213> Homo sapiens

or G

accttcetttg
atcatctaat
ttttacaaag
accaacagcce
aaggaatagc
acaagacggg
aatgtaatgg
ggantggtgg
tttcattggt
ggtatgcccc
tttgggcatt

aaatgcaggt
tagacacatg
tggctgatac
tcaacagaat
cacctacaaa
agatggaaag
tccatggaaa
ggnctgatgg
ancctnaggt
gcctnaagnt
attncecencce

gatgagggtg
taagattcca
cctcaacccce
tatagtttaa
tgtagagagc
accaaaaatt
ccctectacg
aaacctggat
aatantattg
gnanataacc
tgcttgctgg

24

aaagatgaag
aatttgcttc
tttttgggaa
gtggccatct
catgactacc
tgaactggac
aaggaggagg
aaaaaggatg
acccgaatgc
atgnctttat

ccnggceccggg

ctcggtttag
gttatgctaa
aatttccagg
cccatcatgce
ttctggataa
tttctgaatt
tgttgggagc
tataaccagc
gaaggacagt
gtncccttgg
cttaattacc

PCT/1B99/01062
aggaaaatct 60
tgtgctgagg 120
tgttattgtt 180
ggacaaccat 240
tgtcetttet 300
attaaggcag 360
acactanctg 420
tcnengacca 480
aagaacctac 540
teonggattnt 600

650
caatatcaag 60
tctgttttaa 120
gagggttcag 180
ctctagagtg 240
cactaactgg 300
tttcgcaata 360
tctttcagec 420
tgctgaaaaa 480
cntgtgggac 540
atttcaagac 600
attggaatca 660

676



WO 99/64576

<220>

<221> misc_feature
(1) ...(660)

<222>
<223>

<400>
acgtggcctg
tacaacaact
ctggtaaaat
accatgggaa
tcctctttat
cttccatcec
gctgegectg
gccaccttcet
aaacttcctt
cgcttanggce
cntggggnaa

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

<220>
<221>
<222>
<223>

<400>
actcaaatct
ggttggatta
taattacatc
actaggaata
gtatgcaaca
taaggctgag
ttcattccaa
agagcccatt
cagaacttac
tttaacctgg
ccttngactg
naattcagcen

<210>
<211>
<212>

n=A4,T7,C
65
aagagatgtt
ctcgggctat
ctttggtgtg
gaattccagc
tactagtccc
ctggtttctt
cgggactttg
tgtggtgccc
ncgcnccgga
gaantccacn
catggcaaac

66
678
DNA

or G

attctttaaa
catggcagtt
atgtccttga
aggcagctgc
attttcatcc
tatgggtgtc
aaacccagga
gtccttntgce
aggctngctt

cactgggngg
tggttcctng

Homo sapiens

misc_feature
(1)...(678)

n =A4,T,C
66
catcagcagc
tctcaagatg
cgtcttaaaa
ggagcatttg
aaaactcttc
agagatatcc
gataagggcc
aattanaatg
ctgngcengt
ataatatttg
cttnanatgg

cactgggg

67
695
DNA

or G

gtctacateg
cccaggatca
gggctaaaat
gtgaagtctg
gaaagaaaga
tggctgaagc
atttatccectt
ggcatctttt
tgaaagtggt
antggaccgn
ccceccaatce

<213> Homo sapiens

<400>
ggtactatgt
agagtgaggt
atttggtcat
ctctgagctt
gaagctagat

67
gtgaagaaat
tggtgcectac
aaaaatgcag
tcectgecagcece
gtctaatgct

ggagaaaagg
agttcacagc
gctgtaaggg
aatacaaaca
gatcctgctt

atggtctcgg
accgtggcect
ctaactccta
tgatgactta
ccagagccag
ttctcctetg
tcttcaacat
aatgggggtt
cntgaagaac
ccgtactann
ggnaaatgta

taaaaaacaa
aatgagaaag
ggacaagtct
tctagcaaga
tgttcttett
tgacaatgaa
gtaatggcta
ccagaaaggc
ccttaaaatg
gaagggcctt
taagtnecctg

aaaaatcagt
atgtgataag
cctacacaca

gggagacaca
gtgactaaag

25

ctgtgggcga
tggcaggatt
cagcctggge
gataaggcat
gttcaaaaaa
acttgagtgce
gntctcgctg
ctaaccttna
gtgtaccttg
ggaatccaac
tcecgttacaa

ttagagaatg
atgctttgcc
atgtttgtga
aaagtagata
cgaaatcaag
tgggtagttc
cattcctngg
tngcaccaat
gggtttaatt
attaaaatgg

ggcecggaacc

gtagaaaaat
gactgagcat
ccagcttatc
acagagaatt
tctgaatctg

PCT/1B99/01062
ggtgcccececa 60
cggagctgcc 120
gacctcgggce 180
cctgaactca 240
ggttactttt 300
cggtttggtg 360
cattgccettg 420
cctgnatnac 480
ggcgngaaca 540
ttcggaccaa 600
ttccencana 660
aaatgatgcg 60
aaaaagaatc 120
agataaagac 180
ctaaggcttt 240
tcgectcatgt 300
gtctatatta 360
ggtgatatga 420
ctaccttagc 480
cttagagatt 540
cttgctttgg 600
ccttangggc 660

678
aaaaaaagca 60
ttattctatt 120
gcagacttgg 180
gccaatgetg 240
ggctaagtca 300



WO 99/64576

cacatgtcct
agaggaagta
ggactgacat
atcctgcatc
ttccaccceccee
gctgaatgtt
gactgcaaga

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

<220>
<221>
<222>
<223>

<400>
ggtaccaagg
tgttttactt
tttatagtga
ttctgtgttt
agcctgtatt
taaaactgac
taattatcag
gaccttgaat
attaaaatag
tgagtaataa

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

<220>
<221>
<222>
<223>

<400>
cgaggtacaa
tagagcagag
tgtgtgaaaa
aaaaacacaa
aaagaaatat
aatgtaacca
tttattctga
aagctttttt
aggcctccaa
gattntaant
ggccnaaatg

gacactctgg
gcaaggaaag
ggcaccagga
tctagggaat
caatctcact
gctgtggcecce
agtggtccag

68
579
DNA

aagctctgtc
atgcagaggc
gtcecctectg
gagaccacat
cccactcaat
atttgatgac
atgtcagaag

Homo sapiens

misc_feature
(1)...(579)

n=A4,7T,C

68
aagacattca
tagtaaatgt
tttgcttaca
attaaaaaaa
ctgaaggaag
agtattcttc
gagacctgac
ataagttcct
gtaatgatta
atacctaata

69
661
DNA

or G

gagtgtgatg
tagtttatat
ttatttacac
aaaaaaaaaa
aatgccttag
atcctaacaa
aattagttct
caacctaact
aatactctta
gccctteagt

Homo sapiens

misc_feature
(1)...(661)

n =4,T,C
69
gctttttttet
actccattaa
tcanagtgtg
atacccaaat
gaattaccaa
aaacagtggt
aaacaatctc
ttttttttnt
agtaaatntt
tcececegggac
gngctnttta

or G

tttttttttt
aaactcccaa
attttcctta
ggaaaaatca
taagtgtgaa
gagcccattt
ccacaagtgt
ol ok ol ol o o o ol o

tcagggggaa
tatggtgaaa

aaanggnggg

tggtgggtct
ggagcctggg
cagggatctg
ctgcaactca
ccecttggatg
aggttaccag

tgggt

actgagatcc
ggtaattttt
ttctgagtta
aagaagcagt
agtaagtctg
ccttatggta
agtcattgtt
tgacatcagt
aggctcttat
taattnaaa

tttttttcag
atgacaaact
atatacaaag
acaaaggaca
aatggtgctc
ttcatgtggce
atacttccac
¢ccttggectgn
tagggaaagt
tactntggaa
gaaaaaantt

26

gggaacgggg
agctagggca
tcctgattcea

ccaggactgt
tgggaaggag
tgtgggggat

gcaggtcect
cctttaggaa
gattttgttt
agcttgtaaa
acttcagaat
gaatagaaag
gtgtcgacag
gnttttcacc
attangnaat

aatgctaaat
agaaaaaaaa
agctcttgea
ggaatagtta
aatgccatca
agattactca
ttgnatgcnc
agtcatgagc
ntttttttaa
aaattnaant
tttgngggaa

PCT/1B99/01062
gagaagtgaa 360
gtgccaggtg 420
ggtcagctgc 480
tcactgtttt 540
aaatacttaa 600
gacccccaat 660

695
tggagaggta 60
aatctgactt 120
gaacaaaatg 180
attctgcttt 240
atttatgcag 300
aacagtggac 360
ttagctggag 420
tataaaataa 480
ggactgggat 540

579
tctatttttg 60
tttacaacac 120
aaccaacaag 180
gttttcagaa 240
tgattaaaga 300
attttagtaa 360
aaggaagtac 420
cttttgaaaa 480
anaaggcngt 540
ggtccatggt 600
aatncccaag 660

661



WO 99/64576

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

<220>
<221>
<222>
<223>

<400>
actgagtttc
gagaattctt
ataattttgg
tttctectat
aaaccatagg
ttectgetttt
gaattggtta
tctaacctge
ctggcatgca
ctaaccttgg
gctttaagna
atgatnganc

«<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
accacacagt
gatagctctg
gccatgtggt
tcagceccgge
aatcttccag
tgcagggaac
ctacttggtc
tttatgccaa
ggattttaaa
ntnaaaaggn
ttntggtgge
atcccggaat

<210>
<211>
<212>

70
697
DNA

Homo sapiens

misc_feature
(1)...(697)

n=A4T,C

70
cagaaagcgc
cctaaagtag
taaatctaaa
ggacaggaag
ataaaagctg
cttctecctcet
agttgtggag
tggttttctt
aggnttttct
ccatgattac
atncctanaa
ttgacnttgg

71
705
DNA

or G

agtgcacttt
attatttctg
ttttcatgaa
aaaaagttgg
tgggttttcce
gggtggcaat
aggtgcagtc
gctcacagcce
ctttgctgag
naagccccta
ttcneecentt

tttgggaggg

Homo sapiens

misc_feature
(1)...(705)

n=A4,7,C

71
caatgatgtc
tctcteccaaa
ccaccacact
aacggatttt
gtggagagga
tacactgaac
atactgggga
aaagttagag
tactcttgat
cccttataag
nttttaagtn

tgggggaana

72
683
DNA

or G

agccactececg
aagcaaaagg
ctgcaggggc
gagtgggaag
cagcatgacc
actgcagaga
gcttggectt
gtggatagat
gggttaatct
tggaaaaant
ccnttngatt
aannnnggaa

<213> Homo sapiens

tagtgcgcca
ttaaagcaaa
ataggcttat
atggggacag
cccaaaagtt
tggggaatcc
taattggtaa
cctgcagata
tggcatttng
ctatgggctt
cttnattctt
naactna

agctttaggg
atcctgcecttg
tccgacatce
aggcttccta
aaaggaagga
gccactggca
tctcttggtyg
tttaaatact
aaatttangg
gaaaagagnt
tcccannaaa
gggttnccaa

27

aactggtaat
tcactattcc
aaagcgtgcc
aaggacagaa
gctcaaaaga
agcagcctgt
atctttaaaa
tcttctecacce
gttaatttcc
gctttgagtt
aagggcttgg

tcctgggagt
gggacacccc
tgaggggcaa
gatgacgggt
cgtggaggtg
ggacccaggc
gtctggagat
ggggttttta
ggaaccaaaa
tgnattangg
attnaatcng
ttttg

PCT/IB99/01062
ttgccattta 60
taactgattt 120
acatttctgt 180
cagggtgcgg 240
ataatatgac 300
tgagaggaca 360
gtcttggttg 420
taccttaacg 480
atgttnaatt 540
angccctggg 600
anatnccaaa 660

697
ggcagtaggt 60
aaggtgggtg 120
tctgaccagg 180
gatgaagccc 240
acatggcatg 300
cagggagcac 360
cccaaaagaa 420
aatacccgan 480
ctggaggcnn 540
cnncnnaaat 600
ggggatttta 660

705
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<220>

<221> misc_feature
<222> (1)...(683)

<223>

<400>
actgaatgaa
tgagcccaat
tagacttggg
gtgacggctt
cggtaaccta
aacagagttc
gaaagtcagg
gggcanggac
ccttatttga
ccaagagaaa
cgggttccaa
ttttcaggcc

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

<220>
<221>
<222>
<223>

<400>
acagtgtgga
tgaatttaac
ctgtccegtce
tatataaatg
taatgtgaga
ttgggcaggg
tcctattcat
gattgtgatg
gaaaaggtat
agcngaaaaa

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

<220>
<221>
<222>
<223>

<400>

n=A4,T,C
72
gtaaccgaag
ggtggggaac
gacagagagc
tgacatgttt
tgaggatcct
agaaggggta
tggtttggca
accctggggg
gtcttnacct
cnagtncagc
tctnggataa
aanttttntg

73
566
DNA

or G

acaacttaat
acagcgcccc
gtcagtggca
gcccagacga
caggctgtcg
ggtctttaac
aaactggctg
gaaaaaccna
naccccgtga
nggtgggana
gggcntttcce
gnn

Homo sapiens

misc_feature
(1) ... (566)

n=A4,T,C
73
aatttcaaca
catcacceca
ccccacaace
aaatcaatac
gctgtceatg
gctgggtagt
ggatgttttg
ttaaaggtgc
tggtaataag
gaccaagggc

74
690
DNA

or G

tgtatataca
aaaagtcttc
gtctgttttt
attatacctt
ttgtctaatg
attccattaa
gttgtttctg
atactgtaaa
ccaacaaagg
acctgg

Homo sapiens

misc_feature
(1)...(690)

n=24,T,C

74

or G

agacctgggg
catcttccct

ccctecagtte
gaggaaactc
gaggacttgc
cectgttttte
ggtaattcag
cgggggacac
gataaggccc
cagcttgnac
aaancctggt

tcegtgaaac
tcatgatctt
tgttctatta
ttttgtctag
tattagtagt
gaggatacac
gtttgaggcce
ccctaaaata
aaataaatca

28

ccagggtctc
ctcctccecag
actccagcaa
cttggctgag
ttctgcacta
tgcctggagt
cagaaactgg
cccgtggaac
ccatgagctt
ncccanaagc
ggtcttacca

cattatccca
ttgtaatacc
gtttgcattt
cttctttcac
ccatttctat
tacagtttgt
tataatgtca
gtcactaaaa
aatcataaaa

PCT/1B99/01062
cagceccgtgyg 60
cttgcaggct 120
tgtaatcccce 180
cagcgcaaga 240
gacaatcgaa 300
cttctggagg 360
cttgcacagg 420
ccaagtantg 480
tccaatccac 540
nnacngaagc 600
aagggcccaa 660

683
atcaacatca 60
ttecctettte 120
tctagagttt 180
tcagcataat 240
ttttgtgggg 300
ttattcattt 360
cttgaagata 420
taacnaaaac 480
tacnaaagaa 540

566
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cgaggtgtac
tcccagcaat
ttgtattttt
gctcaagcaa
gtgcccagcc
atttaggact
- tectttttetg
acaataactt
taacatcaca
tentgaatng
ctggccaanc
atntcntggn

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

<400>
ggtacaaact
atctttaagc
gctttggaga
cagcaggggg
aagcacagtc
aaaacctttce
attcttgaca
gaagttgagt

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

<220>
<221>
<222>
<223>

<400>
actgttaggt
ttgctctgta
tcggcectecea
gtttagtttt
tgttttececte
tagtgcttgt
gcagtataga
ggtttteccta
gaaccctctt
tggcatacct
nggtttaatg
ncttancaag

aagctttttt
cctectgett
tgtagagaca
cccatctgece
aatctctgtc
aactctatca
ctttcttttg
ttcgttttgg
atctatcttc
gaaaatgaat
cccaaaatng
gaaaaacttt

75
447
DNA

ttttttette
cgcctcacag
gggttttgce
ttggccaacc
ttttaaatga
ttctgetget
nattttatga
taatttaagn
aagtgacatt
aaccaactnn
aaaggcctct
cccaaaaggn

Homo sapiens

75
gtgttattca
tcatcaggtg
aataaatatg
aacaaatatt
caagtagttt
agggtcaacc
tcecteccagag
tcagcatcat

76
674
DNA

catctggccc
acaaagcaca
catgatgatt
caggtgtcaa
cgtgtctecce
cactgtcagc
cttgaggagc
tgagagt

Homo sapiens

misc_feature
(1) ...(674)

n =A,T,C
76

aattttgata
gcccaggctg
agtagctggg
gtagaaagta
agtttatttt
aactagagtg
cttaaattct
tcagcagaat
tgtaagtgaa
aatttaatta
ggnccaagtg
gntt

<210> 77

or G

ttttacttag
gactgcactg
actactacag
agactaaata
ttcttaatag
caacttaatt
agtcccatgt
tgctatgtat
aggtgggggg
ctaccttact
gaatattcct

tttttetttt
caggcacacg
atgttgccta
aaagtgctgg
gggtgtctge
cagtaatttt
tttgatttta
gactatttta
atangnctna
annggaancn
aatccnttna

ccaaggtatg
gtctctatcce
taattcagta
atccaggtca
tctctggata
cacaccatca
taatggagtg

ttggtttett
gaactcctgg
gcactcacca
cactggatca
cacacaccat
aacaatttgc
ttgncattta
atctaagggt
gagctattgg
aaangnatca
ttacttaaaa

29

ggctcectgt
ccaccatgcc
ggctggtctce
gattctaggt
atcgtttgtt
gtttgccagg
tttcctttgn
ggggttacag
aaccngaaac
cttaaaggaa
cacntgggcc

taagggaaaa
aaatcatgct
gtgcaatcag
tcatcataac
aaaagtgtgt
cttatatgtt
ttgaaacaaa

ttgtttttgg
gctcaagcaa
ccattcetgg
ttcagaatgt
gttattggtt
tcctectcat
ttagctgtgt
atgttaaggg
taaatttttt
attaccctca
gccagtttta

PCT/1B99/01062
agcctcgact 60
cagctaattt 120
aaactcctgg 180
gtgaaccact 240
tcacatggnt 300
ctgcectttgg 360
tggcttatta 420
tatgcaccnt 480
cacccaaaca 540
actaccaacc 600
ggtttncata 660

690
ctttaaataa 60
tgtcaaaggt 120
gaggtatttt 180
caaatcgtcg 240
gtaaaaagag 300
ttctgactac 360
tcctetgaaa 420

447
agacagggtc 60
tcectectgece 120
ctaattttta 180
cagaaagtaa 240
tgtgttttgt 300
gaggttcatg 360
gctaagactt 420
ttcaaaccag 480
ggtcagaaat 540
tctatttcan 600
ctgggaaatc 660

674



WO 99

<21l>
<212>

/64576

441
DNA

<213> Homo sapiens

<400>
acatggtctt
tttaactgag
cctttccaac
caaaaactgg
tctectcagge
cctgacacca
ttctttececac
atgagcagaa

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

<220>
<221>
<222>
<223>

<400>
ggtacacgat
gtgctgetgg
tggctgtggt
catttccacg
aggctacatg
ccectgectcet
tgacgcacat
aacnaaacgc
acagtctgct
acgcctctac
nttcnaactg

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

<400>
accagttaaa
attaaagaca
gctattgggt
tctgatagga
aatcccagca
agcctggecce
cacacacctg

ggtggaggtt

77
ttgttececcta
tgtttgagtyg
ttgcttactc
ctgttcecctt
tcacccttac
agtaactggce
tttcectecgge
tgccectgtac

78
623
DNA

aaagactgca
tctaaaacca
ctctcaattt
gcattcctct
aatccaacac
ccgetttgga

ccccaggagg
c

Homo sapiens

misc_feature
(1)...(623)

n=A4,7,C

78
taacttaaca
gtctcectac
ccaatgacta
aaagcacagc
agggggagcc
ccctectgecaa
ggtcaaccct
ccaatttctg
ttacttggan
ttactctaag

ggtggggaat

79
462
DNA

or G

caaaaacccg
aactgttcat
atgtaaaaca
ggcagtgatt
tcagtcacag
cagatcatcc
caagaccttt
ctgtgtcaat
ggacgtatgce
ttagtngaca
act

Homo sapiens

79
aatgtattta
gtatacaggg
gagatatgcc
gaaagaaagt
ctgtgggagg
acatggcaaa
tatttcececgt
gcagtgagcc

<210> 80

ccaataagtg
atccttttgt
ttcctecagac
aaagatggta
ctgaggtggg
accccatctc
tgcttgggag
aatatcgcac

tcacacctct
agttcagcat
catctgcaga
ctcttetecce
cttccaatgg
agtcctgaca
atcctggatg

aacttcaaaa
ttectttgtgg
aaaacagaaa
ctagcaggcc
gatcaacctg
catccaacac
aagacaaaac
ggtagggcac
aaacataatn
ntaaacttct

ataacagcaa
ggttcataag
tttgttacag
tacaggccag
tggattgctt
tactaaaata
gctaaggcac
cactgtacct

30

gattgggagg
ttgtctatct
tcteectggtt
aggcactctt
cctectectag
ctttcagtcc
gtcgtcacag

tgaaggtgtg
ggcagggggt
caaaaaaaac
tcagggccect
gggcccgaag
aacccccaaa
agagcacata
cattttaaaa
cttgttagtg
gctcccttceca

caatagctaa
catgatgatt
cataggcaca
gtgcggtggc
taggcctgga
caaaaaaatg
aagaatctct

cg

PCT/1B99/01062
ccaactgtca 60
agcaagcttc 120
caataaggct 180
catccttttt 240
tccagtceccat 300
ctctttectg 360
ctgacaaatg 420

441
tggaggaaag 60
agttcctgaa 120
aaggaactgt 180
gggcctggag 240
gagcagggtt 300
atgttgatga 360
ggaaaaaaaa 420
agtctgctaa 480
aagaaccatg 540
agttaaagnc 600

623
ctgacaattg 60
agattttcat 120
ttacaacctg 180
tcacgecetgt 240
gttcaagacc 300
gttgtggtgg 360
tgaaccagga 420

462
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<21l>
<212>
«<213>

<220>
<221>
<222>
<223>

<400>
accecgttget
tggaaaccat
ttcatcagcc
aaaccttgtg
tgatctggcc
atctctgaga
ctggtaaccc
acatcattgn
aagtgactga
atgatncntg
atggntggaa

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

<220>
<221>
<222>
<223>

<400>
actgccattc
cteceetttgt
gctgattccc
ccatgctatc
tgggtggcaa
aacttttgca
aatgcctgecg
tcacaactct
tncttggecag
tttgncacca
gaaacctgga

<210>
<211>

640
DNA

Homo sapiens

isc_feature

mi
(1) ..
n=A4,T,C
80
gctgccatgt
tacttatatc
atgcctetgg
ctggttgatg
aatgaagata
gtcctaagac
caacgctgtc
gtctttegtg
ctctggggtn
gngcaaggct
naaccctgga

81
643
DNA

. (640)

or G

gtgtgcttaa
aaattgcaca
aagaaggaga
agttggacag
ctccacagtt
atggacttga
tggacagtgc
aatgccacct
ctnggganca
ttccaanngn
aagaaacaat

Homo sapiens

misc_feature
(1) ...(643)

n =A4,T,C

81
cttaaattca
caaacactgg
tcccatcecetg
aatgcagtaa
agggtagtgt
gttgtgatct
attcaggacg
aacataattc
ccctcaagac
cacttggcat
tcttgagacc

82
642

<212> DNA
<213> Homo sapiens

<400> 82
accaagtcat tatttctgac agcattgtgt
ataggagttt gaatcccgat gccacctctt

or G

tttagattac
tcatactgca
tggcagggtc
gcagtttcga
gaggtgatat
tctcgaaatt
actagcatag
ttcagagttg
ggtagatatg
atcttggatg
caattcaaag

aacagggttc
tcttggagat
cacattcttt
cctetetece
gtatgtggcc
ggtgtcagaa
gtnacacatt
aatggtggnc
ccengaactt
attnggacaa

ggtgaagggg

agtgtgtaat
tgagttgatt
ctagttcaac
agcctctgat
cataagctat
ttttcaagct
aagtagtctt
gagaagaccc
tccacacgag
agatctcaaa
aaaacttttg

attagaagga
accaactggg

31

ctttttgtag
gatgatgaag
tttcagccaa
attctgtttt
tgtggtaggg
aatggetggt
gaaaaatgaa
cattggagaa
ngcctgntnc
tccaacctac

cataactttt
tgcttcattg
aaagcctcca
ttctececececag
ttettccatg
ccgatatatc
tatattcatc
aacataaatg
aaccanggac
gtttcaccac
ttn

acactggatt
taaccttgga

PCT/1B99/01062
catcagaatt 60
aacctgagtt 120
gaccacttaa 180
gccagatage 240
gaccccgatc 300
tctgagctac 360
tttgatgcct 420
actgtnaaaa 480
ttattaggag 540
caganaagtc 600

640
gatccatcag 60
attctgaaaa 120
tttgttttte 180
tcaacatttt 240
aaccacttaa 300
cccatatggt 360
caccaaacct 420
ggcngaggat 480
caaataataa 540
cccaaatttg 600

643
tagtcaaaag 60
taggaattgc 120
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ataacttctc
tgcatgatgg
tttaacacgg
agtaatgacc
cctaattctg
tcecteetttt
tcattatttc
caggcctcat
ttcactttgc

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

<220>
<221>
<222>
<223>

<400>
ggtacagtag
gcagagcttc
atctctcecac
cttccatttt
ttttgccaac
tcatccecctg
agaaggactg
gctcacaggt
aacacggggag
gganttgtta

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

<400>
ggtaaagaaa
ggaagactta
tteceecectga
gcecctgcecatg
acagcttcag
gtgccgcecag
agccatctaa
tcaccacaaa
attttctggt
tgatttcagt

tgagcctgtt
tttctgaagce
gcecccecagtt
ctttatgatc
ctcacggtgt
tcttaacaga
atcatttaca
tcaagtcata
aacctattct

83
584
DNA

ctcaaattgc
acttatcccce
tgtcagccaa
tctttctatt
gtccectgttg
ttacataata
tcagatcttt
cccagagtat
gtatgccttg

Homo sapiens

misc_feature
(1) ...(584)

n =A4,T,C
83
agtctgagaa
ctgtcacatc
ctctcatggg
gcacctcaga
gcaaagacgt
gattcccagt
aggatgaagt
tccagactga
caacatgcat
agcttctctg

84
558
DNA

or G

ctgggtcaac
tgcagatgtt
tgcgactgac
gctgcectggcea
aagtccaaat
tactctactg
ccgtagcaat
ccecgtcaaag
tggctttgtt
nacctgcccc

Homo sapiens

84
gaaaaaaaaa
catggtttgt
aatcctctct
gaggctgcac
gctgecttcee
aatcccctgt
agagtttcca
caggcctttt
cttaactaat
tttgctgt

<210> 85

<211> 499
<212> DNA
<213> Homo sapiens

aaaggcctgg
gataaaaggg
cctgcagact
agcaggggca
tctgaacgtg
cgctttcetgt
gagaaagtat
ggagtgtgaa
cctegtette

ctacctcata
tgcecgttaga
gcagctcaaa
gttctcaatc
ttcagattcc
cctgcagctg
cttttctctt
tgtatcagcc
tgaagtacct

actgaagcat
gtgctgttgg
ctagacacag
agctgatgtt
tcattttctg
nttcttctcg
tctggagtcc
atccgcagcg
gactgactna
gggcggecenc

atactgcttt
gaccatgaga
gtcttgaaga
agaggcccat
gtccacacct
gtctgcaatg
taattcagaa
tttgagttga
atgtttgatc

32

aggttgctgt
tctectgage
tatatgaagt
agttcctttt
agatgtcagt
ccaagtcttt
ccegttgaca
tcctaattga
cg

tcacaccttc
tcaagagcca
tctcagtctg
ctccaaaggt
tggatggttc
attccactgc
ttggggaagc
ttctegggee
ggagctttgg
ccgg

tgctgtctct
atgaattggc
cctggtgact
ccecccageat
tcectectecte
gggggcagca
caagccaaag
agatacaaga
tttaagaagt

PCT/1IB99/01062
gaagaataaa 180
tgcatttctg 240
ctaaaatgaa 300
tttttagtta 360
gattgtggac 420
gtctgtgttt 480
caccctagtt 540
tctttactcc 600

642
aggatatgaa 60
gtgtgcagtg 120
agacatggga 180
tggggaatca 240
aatgaattcc 300
agagggtgaa 360
cttctgtett 420
accttcagtg 480
aggcccagtn 540

584
gttatgagat 60
ttggcttact 120
ggtaaataaa 180
ctcactgagg 240
cacagagagg 300
cagggatcaa 360
accctgagece 420
tcggagaatg 480
catcacccat 540

558
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<400>
acaaaaccat
ttggaaaata
tctcectcagg
tcactgetgg
- gttaaaacac
acagatgaca
tcecectecca
ctggcccaat
caaaacaaaa

<210>
<21l>
<212>
<213>

<400>

85
cgccatcaaa
aacaaccagt
tgcagccaca
gcatgaggag
gtatgcaaaa
ttcctgaaag
aacctctgct
cttggctgca
cagtgtacc

86
146
DNA

aaaacgctgt
tgagtcgaca
agcagcagat
agggctgaac
acttgcagag
ctcactctte
ttcaaatgcc
actatttgcect

Homo sapiens

86

acaggatact taaaatggaa taactttttg
cttcatgtcc ctccaagatt tgagatcaat
ttcatacaat catatttccc agtacc

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

<400>
atccctagca
atgagggtgg
attttaaagc
agggtaatga
gtecctggatce
tggagaaagt
gaggatagcc
ccgggctaga
accttgaagc
taaatagtct

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

87
572
DNA

Homo sapiens

87
ttttaaaatt
atgagggctg
tattggtcct
gaaaatgcat
aaaaactgac
gatattcaag
ttacagagat
aattaggaca
tttggatgcc
atttggaagt

88
512
DNA

cagttgttac
aaatttcatc
cagttctgca
tgagtgatat
ctggtcattg
ttggctcatg
aacaatagga
gttcatattc
ttggagcect

gagagccctg

Homo sapiens

<220>

<221>
<222>
<223>

<400>

sc_feature

mi
(1) ...(512)
n

= A,T,C

88

or G

tctgacaaca
tctgcaaaat
accaccagtg
tcaagattgg
caacggcgcc
tcaccaatgc
ttggcaactt
cctgggaaaa

gttgcaaaac
ttagggattg

agggatccca
ttgggtcttg
gattaagaaa
ataacatcca
aattatgttg
aattctgagt
acaaagtcac
aagcaagcag
tgacagtttt
gt

ctgaagtaga
cttgttctec
attctgttge
aagcaactgc
gttgggataa
catcagagga
cagttggcag
tgatgtaaat

agagacatgg
tgaaattttt

cataatattt
gaacagattc
ctccaattta
ctacattcac
gagaactcat
aaaagtttaa
agacttgtgg
ggttgggttt
tgagaatgta

PCT/IB99/01062
agtttctaac 60
aagtcctgtg 120
tgtceccggea 180
agcctcctca 240
tgatgatatg 300
aaaggctgcet 360
aaggggecgt 420
cactcatttg 480

499
ttctataatg 60
tttttcaaat 120

146
tgtcatttat 60
atgggcacac 120
ttgattccce 180
aggaaatgct 240
aaaaattcca 300
aagcaaagga 360
aaatggaaga 420
gtgaacaaat 480
tcaaaacaat 540

572

ggtaccttat ctccagaagc agactgtttg gggacaggcg cagtgcctgt ggagcggcac
ttgacatcag cgtctcttcc cacatggagt gaggagcctg gecttgacaa ccctgecttt
gaggagagcg ctggagctga caccacacaa cagccactta gtttaccaga aggagaaatc

33

60
120
180
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accacgattg
ggcaacgaaa
gccagagacg
agcaatgtgt
cttactgggc

ggnaactctc

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

<220>
<221>
<222>
<223>

<400>
actecggctgce
aagggcaaca
taaattggtc
atctecgtgca
cttacttccce
agtaatgtgt
gctataatac
aatggtgtta
actggcctga
tgatggccac

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

<220>
<221>
<222>
<223>

<400>
ggtacctttt
ctgaagagga
atcaaagggc
ctcgggaaaa
cgttggaaca
ttcttgatga
aaacgtaatg
gaagcttgct
caaaaaaccg
ttccaatttn
ttgaagctta

<210>

aaattcatcg
cacctttgat
ggagacttct
cccataacta
tttcgagaga
cccnagaaaa

89
573
DNA

gtccaatect
taacattgtc
tgctggagac
tgcccgaget
agcgcctttt
aaattttncn

Homo sapiens

misc_feature
(1)...(573)

n =A4,T,C

89
tcctcecegegt
gcaggggacg
aaatcaatgc
aggcagccat
ctgccceccecag
ttttecttgge
ggtggtggtg
ccaggctggag
ataatctggg
actcggcatt

90
658
DNA

or G

tctgagtecge
cggcactggc
cgttgatatt
ggggtggcac
caacggtcat
atgtaacaca
tgtggtgctg
gtttcecectgg
cagcaagctc
gctgcttanc

Homo sapiens

misc_feature
(1)...(658)

n=24,T,C
90
aacccaccct
ccagatgatg
agagtcacct
gcaggaggag
agatgagctc
gctgccagac
gagcagatta
tgatgtattg
tggtcanaaa
ggctanctta
cctttgggcece

91

or G

cctccaatca
agagcaattg
gaggaagttg
gaagaggcta
cacactttca
acagtatacc
tcgtgacatg
gatcaaaagc
tgggttaaag
aaaatccttg

ttgggtgggg

tacattcagt
atccaggagg
cagattcttc
gncctttccce
ggcaacccga

ng

ctcctcaaca
tttcagcatt
tagcaacaca
actggtcaca
gccaagggat
ctgagtaaga
gctgetgcetg
tctagcaatt
cggaagttcc
ctg

tgggaggagt
ctatgtctct
cttgceggaa
aatgtctaga
cagatactat
cgtgtgtgtg
attctgaagce
ttnttctttce
tcanatnggg
gcttttaacc
ttgnaatcna

34

taggaatcag
tctatcggga
aggtcaacaa
agccctgcaa
ngcacacaan

atctggacct
gcaactgcct
tcacctctet
aagatgggca
tcatgtggtt
tcecttatgtg
ctatgatttc
ggtaaattca
atacttcagg

tgttcgggat
gggacaggat
ggaggaagag
gaagttccag
gttgccaggc
acctgatcat
cagtagtcaa
cctggacaac
ccccacttgg
nctacttttt
agngggattc

PCT/IB99/01062
cattgtgggt 240
tggggtcatt 300
ctacaatatc 360
cacactgnat 420
cattctgaaa 480

512
caagtgcttt 60
cactgtgact 120
ttattctgece 180
gctcaccact 240
ccttectttac 300
agcttggtcect 360
ctgcttctcect 420
ctctntctcc 480
tcgtgcccat 540

573
ctcagcatgt 60
attccaatgg 120
gaacggaaag 180
gatgctgacc 240
tgcttecacce 300
gacagcaatc 360
tcaggtgtgg 420
cangtggaca 480
ccccaaggcec 540
tgnagggaat 600
ctttnngg 658



WO 9

<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acctctgact
gcttcegggga
ctgttgececgt
gtaggaagcc
tccecattata
gggccggtgg
atcacttgat
ccacatggac
ttcectncagg

gttactgggg

<210>
<211>
<212>

9/64576

570
DNA

Homo sapiens

misc_feature
(1)...(570)

n=A4,T,C

91
acaccttcat
gaaaattctt
ggcagtccaa
tgattatgag
aaagatggtt
cctggttggt
gtggagcagg
ttgtagaact
agtgctgact
tccaatggga

92
603
DNA

or G

gttgggccct
cctgcttgat
gagagataga
aagtcaaata
tttctgaagce
cgagttgtceg
ctgaaggact
tctacattcc
catgcnttgn
tgtacatngg

<213> Homo sapiens

<400>

ggtacacatg
cagtggtgaa
aagagtcctt
atggttcatt
ccttctecatt
ctaaggaaag
aactttcaat
tgcttteece
tcctecattta
aatgctgaat
tgt

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

<400>
ggtacacatg
tttgaaagga
ggaaatgccc
caataggttc
aaaacaagga
agattatccc
tctgactgat
atgtggatag

92
tttttattag
atgactggcc
tccatcatat
gggcataatg
tactatgaaa
gcaggttcct
aagacatatc
tataattccc
tacaatatga
atcaaaataa

93
627
DNA

attcagtcct
agaggttagc
cacactgact
gtttctagtt
gattttgtta
ccacacagaa
gtgtttatct
agtgcccagce
agtaaaagcc
tcaactgtta

Homo sapiens

93
tgtgcccage
agaaaatata
aaaccaactc
ctagaagctg
gaatttattg
ttttttaaga
agtgacatac

aggcagaaga

attaaaaaaa
tataatcata
catgccaagg
gtctttgata
agcttcttta
ttagccttte
ataactggtt
aaagagaaga

gaccaacaga
gtagggcaaa
tcccactgac
agtgectggt
cactgtggtt
gaagcccgaa
tcececactete
aaatctatct
tttaatgngt

cacaacgaat
caggtagcac
aagttttcct
cttttctatt
gccttcacat
cagctctctc
caagcccacc
attctcacaa
aatttaaact
aaaatttaaa

gatgacacag
aaacaaacaa
aaagagcaat
aaatttttat
aaaaaaaact
ttatttgaga
tgtttatgca
catcctggge

35

ccctecaggtt
gtagctgatt
ggcttgggtg
gttccctgtg
ttggatgacg
cgecttecagg
tgtttggact
ggncttggcet
cgctggtaga

ccattcaaag
gtggcagagg
gggttctgtce
atttcatcca
cttgeccctac
ctctatcact
atagctgagg
ctaggaggtt
tttaaatggt
tgattgtttt

atgctgctca
caaaataaga
tggctaattc
tggttttcag
aaattttttt
agccatcaac
attttaatgt
ccagattgca

PCT/1B99/01062
gtgagttttg 60
tggcagattc 120
tttcttgagt 180
agatggagcc 240
ggatgagagg 300
gagattagtt 360
cttggatgtg 420
ctggccenttg 480
naacatancc 540

570
atacaactca 60
cagggatacc 120
gaaaatatta 180
aatgaatttt 240
tgcttataaa 300
ttctatatga 360
aggaatcgct 420
cttgagaatc 480
aacttaattc 540
gatatattct 600

603
caaatgtcgt 60
taaaatatgg 120
ctaaattcac 180
taaaggtgga 240
caactcaaaa 300
aaaccctttc 360
cattttttgg 420
acacaaacac 480
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agaactgacg tgacagctgt gggggatatg
cagggttgca gagtgcagta aaatcagact
tttgaaatgc aggccgggga gtctgga

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

<400>
ggtacctatg
gtgtggcagt
cggaccaaga
cgcctggeag
gcagcaaaga
gaacaactgc

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

<220>
<221>
<222>
<223>

<400>
ggtcctgtcee
gccatgtcaa
ttttctgaaa
aaaggcatta
gttgactgtg
catgcaagga
catgcaagcc
aaagaacnga
gaaccagctt
tttgtgggaa
aagnaaaaat
aattccccaa
aaanggattt

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

<400>
tacaacaaac
acatgtcagg
ccaataaaac
agacaaaaca
tgttgtattt

94
331
DNA

Homo sapiens

94
ataatcagat
gtgggggcca
gcccccacac
aggtctggat
tggcccaaga
actgtcacaa

95
752
DNA

ggagatctgg
gctggagatc
cttccececaag
ggacagctac
gaaatccttc
cttttecetgg

Homo sapiens

misc_feature
(1) ...(752)

n=A4,T,C
95
cgcecectete
agaaaaaagg
caaaagatgt
ctgctatgtce
agaggatcgg
aacataagtt
tacagaaaaa
acncaggctt
taanggccna
aaaaattccc
ttnggggttt
aanaactttt
nnccttgnec

96
405
DNA

or G

cccaagcgcg
actgagtgca
atttcaatta
agtaaaagaa
aacttctaat
ggaggttctg
gcatttgaga
accaaaaaga
aagttgnaaa
ttanccttan
tgaaanaaaa
gccttecectt

enggggnggg

Homo sapiens

96
accgaaaaca
aggttaatat
tctaaatgat
tttgagatag
ttatttgtgg

aagtaaaaaa
ccctaatact
acttcgtgag
actaacaaaa
aaggtggcaa

ggacagagat
ggggagctga

ggaggggaga
atcccctget
ggcactagtg
aagaagattt
ggtgacattt
t

ggccecggeca
gaagaaaaga
aaagacttgg
gtccttcaaa
tattattggg
gaatctcagt
aagctnaaaa
agctttcttce
aatttccaaa
ttcececaatt
tttaaaantg
tgnccttaaa
nc

tgaaacacaa
gaaaaatttc
ttgataaaat
ttattgttta
cactatttca

36

acaggaagga
gagagccctce

acgtggaaat
ctgtcgtagg
tcattgctceg
tctataggag
cggaacgact

gcggaagecce
gaactcgcat
agaagattgc
gcttagttga
cttttccaag
tgtctgaggg
ttggececgat
acnttcgaag
ggactggnga
aaaaatnttt
ggntngaaac
aantttncca

ctagagaaaa
ttgctagtaa
gatttccaac
tctaaaactc
gacacttgtt

PCT/IB99/01062
ggagcctggce 540
ttggagaggc 600

627
gtccttcegg 60
ccatgtgtte 120
caatcaagtg 180
aaatctgcag 240
gcagctgagg 300

331
ctgcgececcge 60
gatggaaata 120
tcccaaagag 180
tgatggtatg 240
taaagctctt 300
aagtcaaaag 360
gtgaaaccgg 420
aaccaaaggg 480
atccncnaag 540
ggggncccaa 600
ntttttggga 660
tgggggggna 720

752
tgtttaggac 60
gccaaacaac 120
ttgagttgtc 180
taattgggca 240
ctcatttggce 300
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PCT/1B99/01062

cctgcagtaa ctcaatgaga tggggaaaga ggttaattaa cctctccaac agcagtttcce
tcatctgtca aatacagtgt gagaattaaa ttggataata taggt

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

<220>
<221>
<222>
<223>

<400>
acagaaact t
ctgcagagaa
tagccagggt
taataaaggc
ggctagcagt
gccaccggge
aggagagtgg
tcetttetgg
ttaanggnan

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

<220>
<221>
<222>
<223>

<400>
naggtacaag
attcacatcc
tcattcactt
gcagcccatg
aattcagctc
cttctgagct
tccecaggceac
tngaagtact
nccacttgga
tggggcttne
ccecatttac

ggggcttggg

<210>
<211>
<212>

97
499
DNA

Homo sapiens

misc_feature
(1) ...(499)

n =A4A,T,C

97
ggtgggaaaa
ggattttgtc
ctcagagaaa
agtatttaca
gtggggcgcet
caagggagct
agagtgaatc
ccgttttgct
ntangtnaa

98
688
DNA

or G

ggggactgtg
tggccagagce
agcagattac
aagtgtgggc
attcccagcce
tgttgatgtg
tanggagact
teccanctgge

Homo sapiens

misc_feature
(1) ...(688)

n=A4,T,C

o8
ttatcaatcc
tggaccctgt
tggattgagt
gccgtgatta
cgcctetgtg
gccaccaagce
atnagtcatt
tcctactaac
aaccaaaccg
ctanaatccn
aaagtttcct
aaaaagnccc

99
657
DNA

or G

gagggacaag
catctcaaag

tgcgttctca
agctctgcac
cggcctcaag
tgcctnatgg
aataaaatta
tacnttaaac
gcnnaaangg
tttccatttt

tgggcccgag
ccacttgn

<213> Homo sapiens

gccagagttg
ctggagaaac
acactcaaat
taagcctccce
cccectecaatcece
ggtcacacgg

caagagggaa
ttctecttttt

agggagggac
ccagttecct

ctgaacagaa
cagtggcgaa
ggagttatga
ggctgcctaa
agaatacngn
cccaacttga
aaaggtacct
ctttttgacc
ggntttnaag

37

ggaccctgga
ctgaaaaaga
tgggtaattt
atgagagtgc
attggctgag
gcatgttccce
gaagtgactt
ccganncent

aagaaccagg
ccectgectte
acccacaacc
gggatcgagt
acttctgagce
ggattaatgn
gaccactaaa
aggttttgga
tggaggcact
tnggnaaatt
ggctttancc

gcagcatcct
accagtcagc
gagcagagct
agaaccctgg
gccgctggaa
aggtcaagag
ccactacctt
agttttgggt

tctcagetge
caacttggtt
caaaacaagg
gggagaccag
cttagacatg
attaatccaa
cccactactt
aaaganaatg
ttttceecttt
ncccngggga
aagggnttan

360
405

60
120
180
240
300
360
420
480
499

60
120
180
240
300
360
420
480
540
600
660
688
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<220>
<221>
<222>
<223>

<400>
. ggtacttttc
agctgttttt
gtgggtggct
ctgagctgte
ttectgcagaa
ggaatcagta
ctggatttca
ttttcettcet
tcttntnaag
tttggatnta
cnagggaatt

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

<220>
<221>
<222>
<223>

<400>
atttcttctt
atttgacctg
agtttccttt
cttctgtaac
gctggatgca
gtatgagaga
acccactcaa

gggggttgga
ctngtcnnaa

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

<220>
<221>
<222>
<223>

<400>

misc_feature
(1)...(657)

n =A4A,T,C

99
ttagtatctt
ggagcacctt
cgtggagaag
cacctctgaa
ctcatggcag
ataggaaaga
gcttggagtg
nctggtttct
ncacgtgtgt
cctaaagggn
tttcgactgg

100
504
DNA

or G

aacatcacat
ctaactttga
gtgccctggt
gcctgcettcea
ccgttttcca
aatgtaagtt
cgcagcatga
tttcttnectt
aaaatancct
cagaataacc
ggncattaat

Homo sapiens

isc feature

m
(1) ..
n = A,T,C

100
tgcatgcagg
ttatcecctge
tccaagactce
ccagcecctce
aaggtgttac
gggcaggatg
ggggtatgtg
aagtggggtg
nagcccagaa

101
685
DNA

. {504)

or G

aagaaaattc
ctccecatgtt
tccatgtcca
gggagctgag
ttgtggcaaa
aagcacaggg
agatagactt
gtctcancag
nttt

Homo sapiens

sc_feature

mi
(1) ...(685)
n

= A,T,C

101

or G

gcattttgta
gagggtgagce
gtgcttttcet
ccttcagact
cttggccgag
gnttttttce
agcatttgtg
cttcccaact

tgagggaaaa
cttctttgcece

ggnccteecgg

actcgcegtt
ctctttaccce
tceceectetge
gaggtggagg
ggcgcecegtgt
gtggagggga
ttttttetgg
ntaattctct

gtttatggtc
tctagcectgt
gtgtcctctce
gccagggcaa
ctgggtctgt
cccttagaat
gtcaaaaaag
tcececcaangce
aanggttcecg
tggttenttt
cggccgttaa

tgataatttg
tacaacccat
attccccecct
cggatataga
gtgctgagga
gcagagagac
ncttttegtg
ggagntctct

PCT/IB99/01062
tccagtctcece 60
aaaatggact 120
tggattctcc 180
gacatgcagc 240
gaagcagaga 300
acctaccata 360
aggncttect 420
ttactggctt 480
gcttgggana 540
ttggcctaat 600
anggcaa 657
ttatggtctt 60
cagctgttag 120
ttcactccat 180
cacggagagt 240
tagatggcag 300
ctacaacaaa 360
tgtctgtaat 420
ggacttgagc 480

504

ggtgcctgtt ttgeccactta ggaagctgga aagaattttc gagtcaagtt aacccaaccc
cctettettt tcacatgtaa gcacactgge tcagccagaa ctcaggtctt tcaacctcac
agttggtgaa gactcttaca tgttggttcc aagttgctca actctcaggg ctcagcctac

38

60
120
180
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aaaagactcg
caccccactt
cacatacccc
catcctgect
tacacctttg

aaggggcttg
. aagttttgga

ggccgggtta
cngctgccaa

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

<220>
<221>
<222>
<223>

<400>
ggtaccatat
gtgttttcag
gtgcaacatt
ctccactata
tgttttgcaa
tttaacccct
agggaaactg
ctcacaacca
tttcaangng

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

<220>
<221>
<222>
<223>

<400>
gnnatctgaa
gccatacccce
atgacattat
agtagcaaaa
tttttccagg
catcatcaaa
ttcgtatgtg
tttttttaaa
ccgctcaaaa
attaanccgn

nnggcccggt

gcatttcgac
tccaaccccece
ttgagtgggt
ctctcatacc
cattcaagca
ggtacngaaa
aaaggaacct
ccnggtcaaa
naaaaannnc

102
498
DNA

cagctcagtc
actacagaca
tttggtgnag
tgccatctat
ctnttcgggn
aaggatgaaa
ttaccnctga
taggaccttn
ttecen

Homo sapiens

misc_feature
(1) ...(498)

n=A4,T,C
102

acttaaggct
gttgtcacaa
tataattatt
ctcatttcac
tctgttgacc
gactgagacg
aatgcccaac
ccttgaggaa
cattttnc

103
697
DNA

or G

atagtttatt
tattctttta
tgcatttgcee
aaagacacat
taagtaggaa
ttttggttga
catgtgetgg
taggcattgn

Homo sapiens

sc_feature

mi
(1)...(697)
n

= A,T,C

103
attcgcecttt
taacaacatt
tggcatattt
tcattgttaa
atgatcttct
tttttggtca
aatgaatttt
ccaggctttce
ttccecatgng
ggcctcttaa
tactntgcca

or G

cnagcggcgce
ttatttaaat
ttcttaaact
gagatagtca
atcctttaat
tttgntgngn
agttattcct
aattttaatt
agactgntga
ggtaatctng
ggttngactt

cagaggactc
cacaaaaaga
gtctctctgn
cctnagcaca
ctatatnecgg

ggggggaatg
agggttgtag
ccaantttta

tcataacttt
aaaattaagc
ccctcaatga
tcattacaaa
taggaagcac
gtattactat
ctgtttacac
cttcaattta

cgggcaggac
tatattgtga

ttgtaagaaa
attttgtgaa
atttagatct
catctaattt
aacgtcattg
tatanggaat
aatgncctaa

anggggtggc
nrnaagggccc

39

cagagaatga
acagaaaaaa
tceccetteac
cacngngcct
cttcaacttc
ncaangggat
gggnaaaaaa

acnggggagyg

ttttctagece
attcttacgg
tctcaataga
ggataaagga
agtttcagtg
tcttattcta
atatgcaaca
caaatgagga

taaaaatgta
cttgattaca
aagataacat
aatatttgag
tccttttgaa
ctggttcatt
gtagccactc
ttgcattggg
acnattcgcc
ttattgggaa
anaaggacct

PCT/IB99/01062
ctgctgagac 240
aagtctatct 300
ccctgngett 360
ttggcacaag 420
ttagctteeg 480
nggcctggga 540
aacctgggag 600
gaatttnttc 660

685
ttcatatctt 60
cttcactcat 120
ataaatcagg 180
ctgaaatatt 240
cttccaagtt 300
ccaatgataa 360
ttgactggtt 420
aaacaaccat 480

498
agtttatttt 60
aatcttttaa 120
ttcacatttt 180
tgctaatcaa 240
gcacttacat 300
ttctaatggc 360
ttttgaaatt 420
atatagatga 480
tggacnctgg 540
aatttggatt 600
nggaaatnaa 660
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gatncecctna accctteoctt ggnaaanaaa naagttn

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
accatcattc
gaactgttgg
ctgatcagga
aaccaaaaag
gcaatacatt
ttettttttt
gtcatataac
ttcttagtgn
aatttcttta

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

<220>
<221>
<222>
<223>

<400>
ggtactaggt
tctttgctat
ttctgtagtt
cccaaagaaa
tgttttttaa
atctgaaaga
atatttggag
ggcttancca
ttaaataaaa
angaaaatng
tcctttaaag
ttttncccct
cccatnecetn

<210>
<211>
<212>

104
504
DNA

Homo sapiens

misc_feature
(1) ...(504)

n=A4,T,C

104
agaataactc
gttcgttttt
tagattattt
aaatcccatc
attatagcca
ttaaattatg
tttaaagata
attgatatgt
aagggnctaa

105
746
DNA

or G

ttccaatttc
tgttttttte
tattttactt
cctaaaacct
taatggtata
aatatgtgta
tatttataat
tgactttcgg
aanc

Homo sapiens

misc_feature
(1) ... (746)

n=A4T,C

105
gtctcataat
gaagcctggce
caatgattta
ttagaaaacc
atccctaatt
actaaacata
aagggaagta
tatttcaaga
ganccccttt
tttcaagggg
ggtttttttg
ttttcectaa
tttttttacc

106
645
DNA

or G

tgaaccctct
gatttagagt
cttgtgcttg
acatcactcc
accgctttag
acatttcctt
ttttttaaaa
atatggntct
ttaggaggan
gtcccnaaag
ganccenttn
antttaaaaa
ccttng

<213> Homo sapiens

tgctttcaga
cctgetccaa
tttaacactc
gccttetect
gatagtgatt
aaatctgagg
tatttaatga
tctctaaaag

atccacatgt
tttgcttaac
tctttttaat
agcatttcat
aaggcaaagc
catacatcac
tcacattgng
aggacccact
ccgaaagtcece
ggccatttaa
ncecggttgne
aaannggnaa

40

catgctgcag
gaaagtgact
cttctccect
tttatgcaaa
gcgtttggcet
taacttgcta
catttggacc
tgctctttat

gcggetttta
tatgaaacca
atgacaagag
gctgataaag
tgtgttagag
aaaaacaatc
ccctggatga
ggaaggaaaa
aaccttattc
antaattttt
caaggtttnc
acccccceccect

PCT/IB99/01062

697
gtcctcatct 60
tcaaaaataa 120
tttecccactg 180
actgaaaatg 240
atgtgttgtt 300
accgtgaatg 360
cttgaaacat 420
taaaataaca 480

504
gctgactatg 60
cagaacattt 120
tcataattac 180
ggctaaaggt 240
gcattcaaag 300
tatatctaaa 360
acctggaaat 420
tttgggtaat 480
aattcccett 540
taaaatatta 600
ccttcecgnaat 660
ttgnccaaag 720

746



WO 9

<220>

9/64576

<221> misc_feature
(1) ...(645)

<222>
<223>

<400>
~acaagctttt
agtgcagtgg
gtagccggga
gacggggttt
cctcaacctn
gattttttag
taagggccag
gacattggtg
tggtttcact
ttngtaggga
tttattctaa

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

<400>
acagccagat
cagagtaaca
aatgcttgca
gatgtctata
cacaccacce
tggtctattt
aaaggtctgg
ggggacctca
ggtcctaaaa
gtcatcagcg
aaacaaaagc
cttagcatgce

<210>
<21l>
<212>

n=24,T,C
106
o of o o o o o o o of
cacgatcteg
ttacaggtgc
taccatgttg
ccaaactgct
tttgntcagc
actagaaact
gtgaagcatt
ngcngcttat
cagnnttcaa
ctgactgttg

107
684
DNA

or G

ttttttttga
gctccecgggt
ccaccaccat
gccagactgg
gggattacag
tttttacttg
gggagtctcc
ggaacaattc
cagtantcaa
attttccttg
caaacttang

Homo sapiens

107
cttaagatga
gagtgttcgt
tgaagctttt
ttggcttaat
cccagactgt
ttctgggatg
aaggacatat
actagggttg
agaagactag
aggaccecccece
cttttccaca
tctatctatg

108
236
DNA

gtctgtgtca
ctgtttetgt
actcccgaga
tcaaatgaaa
tctgaataaa
ggacagaaca
cttaaggcca
gtggcaaaaa
atttacctat
taagattctg
tgttctgaga
tacc

<213> Homo sapiens

<400>
ggtacacgtc
aaaggaatcc
gagtctette
tttctggagce

108
gttctcttca
ttatcagaca

agatctcata
agtcaaatag

atggtctggg gectgtgetce

acagagttga

<210> 109
<211> 497
<212> DNA
<213> Homo sapiens

tttttttcag

gatggagtct
tcacgtggtt
gcccagataa
tctcaaactc
gcgtgagcca
gtagaatgaa
tatttangnc
ttaattctgg
ttccttgaac
acttagggaa
gcttcecntacce

aaatgacctg
ctaaaagtca
gcatactact
agttcactcc
cccagaacaa
taattgtatt
tgatagtaag
tgggactttt
tatatatgca
ggtggtaagt
agttggccca

gacaatcgtg
atgctgcttc
agccactttg
gaggccacgg

41

cacattgttg
ctcctgectce
ttttttatat
ctgacctcat
ccacaccecgg
gtgatgactg
gccttaaaaa
tacctganan
ttttaaaacn
cccttantcet
tggcce

aacgcaagtc
taactataca
acttacggtt
aggagcagct
ctcatacacc
aaaatataaa
tacagctggg
aactttggct
atctaaaatt
ccaccaaagg
aaactgctga

ctcegggttt
tcccgggaga

ggctggatgg
gtctcattaa

PCT/1B99/01062
cctgggctgg 60
agccteccag 120
ttttagtaga 180
gatccgectg 240
ctgagttgtt 300
ncgacctcct 360
ttgnaagctn 420
gggtgaattt 480
ttagttaccc 540
ngggacaagt 600

645
tgtattcttg 60
gatatctggg 120
ataacttgtt 180
ctttgtaatc 240
agcctaagca 300
atcagtttta 360
gtgctgggga 420
ttaacatecct 480
aattcaaaaa 540
ccaagagcta 600
atctataggt 660

684
tgctgtcgaa 60
agggatagga 120
gatctgtgat 180
tgtggt 236
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<220>
<221>
<222>
<223>

<400>
.~ acgagaagtg
tggaaggcaa
gagggagagg
aggggatggc
aggcctcatc
ccaaaccata
taagggctta
gaaaaagaaa
ctcanattct

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

<220>
<221>
<222>
<223>

<400>

ggtacagccg
ataaaagcat
catccaaatc
gaattttcca
ctgacactgt
tactgaagtc
cttgcaaagt
gattccangg
nccagntttt
accecggacct
aaacttcaat
ggcctaaccc
tt

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

<400>
accagggctc
caagggctcc
ttgaatatga
gttcctattg
ttcatgagcc
ttcaatgacc

misc_feature
(1) ...(497)

n=A4,T,C

109
tggtgctgga
tgaggagcca
tgccactcac
actaacccat
tccaacactg
tcagtaggat
ttttgtctce
gtttaagtgg
catttgn

110
722
DNA

or G

atatctttcc
gcatatcaca
acttaaacaa
tcatgaggga
gggattacat
gtctgacatt
ctggatagta
gtggcttgca

Homo sapiens

isc feature

m —
(1) ...(722)
n

= A,T,C

110
gtecctettet
tcttatacaa
aactagcatg
ttccectaggt
tgatttgggg
ttcttcecact
gaattgccct
aacatnaact
ccccaaagna
tcngggggna
tgggaaactn
cceceeenttn

111
614
DNA

or G

tccaggaatt
cacaaaagat
cttaagatgc
ctgaggtgaa
accccacttg
tcctgettta
tttcccecttac
ttgggentgg
agcecntnaat
aaaaatnccce
gggctttaaa
aaactttntt

Homo sapiens

111
tcacttccaa
aaggcatcca
actgtcctaa
ttatctectgt
aacttgaata
aggtcagttt

atagactatt
aagcttcaag
tttctagecce
aaggctatcc
tcactttcectc
ttgatccagg

ggtgaggcct
tggtgacagc
ccagatctgg
tctgcecceca
ttcatcatga
catcatacga
atggaaaatg
cacttttggt

ggctactgtc
gctgcatcaa
agattcctgt
cctgggaatc
gagaacctgg
actggaatcc
tctggttttt
cattttccce
tcaaaatctt
aaaagccccec
aaagnccccecn
ttttnnanaa

taattgtttt
gtatttgttc
ggtcttccat
tctcectttge
catggaattt
acagcatttc

42

caagaagttt
aacagccaga
tgtgaactga
tcatccagac
gatttggagc
tgtctgagtg
tatatctgaa
ttgctagngg

cctctgcaat
tgattctcaa
gctcgactcea
tgeccttgcecta
gctectagatc
aacccgeccac
tctectectgg
tngatntggg
tceecenttng
ttacnaaatc
tttnccaaan
attntttttn

gatacattct
acaaacccaa
ttccacaagt
ttttaaactt
ttatgagttc
ctgtgaatgt

PCT/1B99/01062
acagtcacgg 60
gcaaaagagg 120
ctcatcacca 180
acctcccacc 240
ggacaaacat 300
aagggaggtt 360
agagatgtct 420
gctttttgag 480

497
cccattcatg 60
acctccaaga 120
ccaacttcca 180
acaaatgatg 240
tctaccctet 300
ccctgnagcece 360
ttctagccta 420
atccttttgg 480
gttcectattn 540
cctttttecce 600
ccnaaaantg 660
anaaattncc 720

722
caaaaactgt 60
ccctgtttge 120
ctgtgacttt 180
ttactcagaa 240
tccaacataa 300
ggtggatgtt 360
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atatatcact
tctgcagaac
aagatgaaat
ctgtaacaac
aaaggtgtac

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

<220>
<221>
<222>
<223>

<400>
acttttectgg
tcaaattttt
caagcagtat
ggtctggaac
tctgtatcaa
gtttttgctg
ttaggtcttt
tcaatttcct
tcaaangctt

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

<220>
<221>
<222>
<223>

<400>
gcgtggegeg
ctacaactgt
ttctgatgga
aggaatgcaa
acaagccttt
ctcaggaaat
gtgaaagacc
gaagcagcaa
tggtttaaat
agcttgttgg
cttnagggaa
ntcttggngt

caatgcattt
tgaggaccaa
ttcagcecctc
tgaattttaa
ctcg

112
499
DNA

tctcattacc
tagctttaaa
atccaccctce
aatgctagga

Homo sapiens

misc_feature
(1) ...(499)

n=A4,T,C

112
aaattggctt
tatatactcg
tagtctggtt
ttaagttaga
tgattaaaca
cttctgatce
caccatcagc
gagaatttct
ggcaaaaaa

113
697
DNA

or G

taagagctca
tttgataggt
tcctacagaa
acccacaaca
ctecctecatcet
aacagtcttt
atgtaatata
aactggaagg

Homo sapiens

misc_feature
(1)...(697)

n=A4T,C

113
gcccgaggta
ggcaccaagt
acaattgcaa
aaataaagat
gatacaagat
tgaaacttct
taatgttcta
aaacctggaa
caattggttc
nggggttctn
agggcttttn
ttaaaaaaaa

<210> 114
<211l> 497

or G

cctaacatga
gcaccagaca
aaggagaaac
gatcagggat
agtgacttga
aataaaaatg
gaaaacctag
ggtccagttc
ccggaatggt
aacttaaagt
tnggnaaacc
cctttttanc

ctggggaatc
atgtgtgccc
atataaatga
ttatcccttce

tcctgcattt
ttttttaaaa
gcectgtectg
gctgtctttce
gtatcactgc
tcctttgagt
tctatagtca
catcagatgt

cagatgctcc
tttctgctaa
agctggtcac
ttgaatcatg
aaacatctga
atatgactat
acaactcaaa
tctgcacant
aaaaaattaa
ttcnanacca
gncttaaaac
cgngttt

43

aataaattgg
atgaatctgt
caaaatatta
cctagcacta

ttaaaatctc
cacatgactc
aggaagaatt
catcactatt
tgcagagaac
tgtctaggtt
tatcattttt
tttcaaggca

tacagccccc
ttctagaagt
tggtatggat
tgaaaaggta
tgccttacag
agatatatta
gggaaaagac
ggatncccan
ttagtggatg
nnntangtcc
gggttngnan

PCT/1B99/01062
agtttcttaa 420
tccaagaccc 4890
tgtgggatcc 540
tgtcattttt 600

614
tccaactgga 60
ttcaggacta 120
tggactagct 180
atttttacat 240
tgtaccttca 300
ttctagaaca 360
attagaagtt 420
ctatcttgga 480

499
aaagcaggaa 60
ttatctcaga 120
ggtggccectg 180
tcaaattctg 240
ttagaaaatt 300
catgctgatg 360
tgttggatna 420
tgaanggaag 480
ggaaaagacc 540
naattttttc 600
cccctaanaa 660

697
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<212>

DNA

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
acccacttct
aacctgtcat
aagggattga
tgcagatgtg
ccctgcagga
gcteecgectce
caccagacag
gtcacaagca
ctcecectgnnt

<210>
<211l>
<212>

misc_feature
(1) ...(497)

n=A4,T,C

114
gacatctgga
caaatgggcc
gtgggagtga
gtctcattcc
gggactcctg
tgcatctttc
agcttccaga
ggatcaagca

ggantgg

115
687
DNA

or G

ccacttcttg
acagcaacat
gattgggggg
ctagagatgc
gtgccatgtc
cttgctactt
gtgtcaggac
tanacatcta

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
ggtactatgt
caagagtgag
ttatttggtc
ggctctgagce
gggagctaga
cacatgtnct
aagatgaagt
aggtggggac
aattcagggt
ttggaaactt
ccenttaatn
nctatttggt

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

isc_feature

m
(1) ..
n=A4,T7T,C

115
gtgaagaaat
gttggtgcct
ataaaaatgc
tttcctgecag
tgtctatgcect
gacactctgg
agctagggaa
tgaccatggt
taagcttgcc
cancaaggan
cctttgaatt
ngacagggtt

116
508
DNA

. (687)

or G

ggagaaaagg
acagttcaca

aggctgtaag
ccaatacaaa
gatectgett
aangctctng
nagatgcaga
anccaggaat
attcectgecat
ttggtctcce

cnggnaaggg
ncnangg

Homo sapiens

misc_feature
(1)...(508)

n=A~4T,C

or G

cagtcattgg
tcagcttaag
tggaaaaaac
aggatgcagc
agtcccacct
cctcttteac
atgtgtgact
acttccagca

aaaaatcang
gcatgtgata
ggcctacaca

cagggagaca
gtgactaaag

ctggtgggtc
ggctgnncct
tcenttectg
ttcttntagg
nggnttttte
nnaattcttt

44

gggtcatccc
tatttctcct
agtgaacagt
tgacctgaat
ggcactgccc
ttctcececeg
tagcccagat
tgggcaattc

tgtagaaaaa
aggactgagc
caccagctta
cancagagaa
tctgaatctg
tgggaacggg
tgggaactta
gtangggatt
ggganttgan
ccececcecceecta
ancctaantg

PCT/IB99/01062
ccacactggt 60
tcccacatcce 120
cctggtgagt 180
caggacagat 240
tagctcccag 300
ttcccagacc 360
tcagacttta 420
tctggtgggg 480

497
taagaaaaag 60
atttattcta 120
tcgnagactt 180
ttgccatgcet 240
ggctaagtca 300
ggagaagtga 360
ggcaagtgcc 420
ctggtecctng 480
aacccccttt 540
aattnaattc 600
ttcttgggge 660

687
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<400>
ggtacccatt
tgcctaacac
aattcttatt
acatgctgtg
aacatggtca
tcaattctag
ccaggctctg
aaaaccttgg
ctctgntata

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

<220>
<221>
<222>
<223>

<400>
acaggggtta
cgcattgtgt
ataaaggaaa
atactgtgtt
tcagaatgct
ttttttceca
cctgtcaggg
aatgncacat
ggccttttgg
nggttneccac
aattgnaata

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

<220>
<221>
<222>
<223>

<400>
ggtacaaacc
ttcctaagag
ccagtggccg
ttgacaccaa
tggaggagct
ccagcacccec
gcececctttga
ctgggctcca

116
ttctatttca
ccagttaaca
ctatgtgaat
tccacactat
tgtaaaatat
aagagacaaa
catccaaaat
ncaaaaatcc
aagntttggg

117
644
DNA

agtagattaa
aagcaaaaaa
gtatttcata
tttaagatta
ataacccact
gacaaaacaa
ccctecttta
ttccgatgtce
ccecngeccece

Homo sapiens

misc_feature
(1) ... (644)

n =A,T,C
117
aggaaggctt
ggtagtctct
tgattacatt
tgacagttaa
ctaacccttg
cctgtagett
gttgctgcca
ctggcatttt
gtggctggtt
ttantttttt
aaaattcccc

118
500
DNA

or G

tgccggaaga
ttaatgcata
gtccaaataa
acattaagta
ctacagaatc
atcaggccceg
agacatcgga
gataaaagga
agggtggntt
aaaagggtga
tttaccgtta

Homo sapiens

misc_feature
(1) ...(500)

n=A4,T,C
118
catgcagcct
tcecttegtt
aggcctacaa
agctgcagga
ggtgaagcag
ggggagatac
agttcaagtt

tggtgggatt

or G

ggccctcacg
gtgcaggttg
cccaaaggceg
agtggggagc
aaagactttc
agcattgcca
ggccctgaag
gtcnggeggt

cceccttatat
aaatcagtta
gattttaagg
aacgttaatg
caaccattta
acaaaacagc
tcaaatggca
ttggcagcaa

acaattgtaa
atggtccttt
ctgttaaaca
aacatttaat
ttttectgcag
gtccaaagcc
aggatttttg
gggattttgg
tggectttngce
atggggtaaa
aacttaaaan

tggtcaagat
gggaagcctg
tccgtatceg
tcggtgtaac
tggatggggt
tcacatgggg
cgggtatgca
caacngactt

45

tctgctaaaa
atttataaaa
ggttaatcac
ggaatatatt
aaaactagtg
cacacaaagg
gatgtgacac
ccectggcag

atcatgagag
ttaataccaa
catgacagat
tgactttaag
caagttaagt
ttctagcaga
accaaggntt
atccaaagcn
cttttcttaa
atttttcent

angg

cttctttgct
caatccaaat
ggagaccaca
catgaagggt
ctacgcattc
gggacaccac
gaaagtccgt
cgtggnanaa

PCT/1B99/01062
tcatacttgt 60
acaaaatgct 120
caattagaag 180
aattcaaatt 240
tgaacactgc 300
acaataaatg 360
tgagcttttg 420
gatcaatccc 480

508
ttactacttg 60
aaattaatta 120
ctgttttatg 180
cttgaaatgt 240
attttgtgtg 300
ggggattgat 360
tcaaaagctc 420
tggecnttatt 480
aaattaacca 540
ggaccnngta 600

644
ggggacacta 60
gcctgeeggg 120
gatttcaagg 180
cctaagggtce 240
gagtattacc 300
attccaaaga 360
gcttggggcce 420
tccattggcet 480



WO 99/64576

ctgaaatnng gnctctgggg

119
624
DNA

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

<220>
<221>
<222>
<223>

<400> 119

actcaatctt
caatggattc
cccaagcacg
ttggaatgtg
aatactcgaa
ccttaggacc
tgaaatctgt
cggcaggcat
tggncccagce

tggccggaac
ggnnccaact

tgcctgagag
taccacgaag
gactttctge
gtgtececceccce
tgcgtagacc
cttcatggtt
ggtctececegg
ttggatgcan
aaagaaaatc
acccttangg
ttggngaata

120
504
DNA

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

<220>
<221>

Homo sapiens

misc_feature
(1)...(624)
n=4,7,Cor G

gggccttcaa
tctgctgacc
atacccgcett
catgtgatgg
ccatccagaa
acaccgagct
ataccgaccg
gctttceccaa
ttgaccacnt
ccaantcecng
tggn

Homo sapiens

sc_feature

mi
<222> (1)...(504)
n

<223>

<400> 120

acaggcatgg
ggcagaaggc
actctcttta
agggatccgce
cacatttcaa
tttccacagce
acttgttatc
gantgtgaag
ngnttancan

<210>
<21l>
<212>
<213>

caccgacatc
aaagagggac
ataatcagat
tcccatgacc
catgaaatgt
attcccacca
ttctgttttt
tattaacagt
nttttttent

121
630
DNA

A,T,Cor G

tgcttggcett
ggcaagagag
ctcctgataa
caaacagccc
ggaggggaca
acagtgcaca
gtttgtttgt
gtcttttgaa
tttn

Homo sapiens

<220>

<221>

misc_feature

tggcaaaccc
gcccgacaat
cagggccaac
caatgctgta
agtctttctg
ccceacttcec
cectttgggtt
cctgcacaac
tgangggcca
canttggggg

ctgctgtage
gaagcaagag
ctcatttcca
ccaccgggcece
gacatccaaa
ggggtttcag
ttgtttgttt
gatcagaaat

46

cagagacccc
cccaccatgg
ttgaacttca
tcteeceeggg
cttcaccagc
tgcagctttg
gtaggccteg
gaanggactt

gctngatggg
ccgtacttag

ctcaggaagc
agagagcgag
tggggagggc
ccactgtcaa
ctatatcacc
tgtctccaca
tttatagtag
ttctaatttg

PCT/1B99/01062

500

acttcagagc 60
agcccagggce 120
aaggggctct 180
gtgctggggt 240
tccteccagac 300
gtgtcaacct 360
gccactggcec 420
ttangaatag 480
tttggacctt 540
ggaccaactt 600
624

ttatagtcgt 60
gaggtctcag 120
accattcatg 180
cactgaggat 240
tccatactgt 300
tcctcatcac 360
ccattctcat 420
atgaaagtcc 480
504
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<222>

<400>
ggtactatcc
agattagaat
caaaggcaaa
catccacgta
aaatagaaac
tttgtaacct
agaaaaaaaa
ctgntaatac
ataacngaag
gggaatnntt
atgggnaagg

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

<220>
<221>
<222>
<223>

<400>
actgaaaagc
tctetgettyg
ctttactata
tgctaggatc
cctectttatt
tgagttccag
agcaatgacc
cgngaccacg

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

<220>
<221>
<222>
<223>

<400>
actggctgtc
ggctagactg
aagtggcaag
ttctattggt
tacctetttt
agcctcatgg

(1) ...(630)
<223> n = A,T,C or G

121
taagtttaac
ccagaaatag
acaatgaaga
tgcaaataaa
ctcectttece
tgggttcaca
tgataaactg
ctcacactca
attncaggtt
ntggaaaaca
gacctnagnn

122
431
DNA

actgcttcac
gcccacacat
aaggatggtc
ctttaatcca
tceocctcaaaa
aagatttctc
gacttcatca
tgagaatggc
gatgangntt
gttggangng
tgancgnggg

Homo sapiens

mi

(1)
n=24,T,C

122

ttggtcataa
catagcttcce
atcctttttg
aatagtatag
gttgagttct
ggctctgctg
cattcctaaa
c

123
504
DNA

isc_feature
... (431)

or G

tcttectgaa
acttctgtat
aagaaaaagt
gctctggaaa
agaacagcca
aatgccagac
cnaacttccg

Homo sapiens

misc_feature
(1) ...(504)

n=24,T,C
123
ctctgaggca
gcttccttat
gcccececttgag
caaagcaact
ttcttttgag
ctcactgcag

or G

ccttggtgte
ttggcagttt
gceetttett
tccaggccag
acagaattgc
cctcaacctc

agtaaggaaa
atatatagtc
ttttcaataa
tgccttttac
aagcttctag
aggtatgaca
aattagaaat
tactataaaa
ggagacnctg
aattagntng

catggaatga
tatggaatgc
gatttgccaa
gaagctggac
gtccaaccaa
gagctttttce
ctggacattc

ttttccacaa
cagggcagca
cagagctcac
ccaaaattca
gctctattge
ctgggctcaa

47

gccgatcaaa
attgattttt
atgatgcaga
tttatccaaa
agaaaacaca
ccataagtat
ttctggatct
acnaannanc
aanccctgng
gngnntngcc

tctagctage
atggagggcc
atggttcaat
accattttta
tgctcccacg
cagtttgtta
ctgggttaag

tggtttattt
tttcaaaagc
acagtgtcac
aagggtgagg
ccactctgga
gcgatecctte

PCT/1B99/01062
atttaaggag 60
aataaaggtt 120
aacaactgga 180
agctaatcca 240
ggagaaaatc 300
gatccagaaa 360
tcaaaagaca 420
caaccaacca 480
cactgttggt 540
cttccanttc 600

630
tgatagcagc 60
agatgctgga 120
accatagggt 180
atggaatcag 240
catttggaat 300
agtttcacaa 360
tacctnngge 420

431
tcctceccagta 60
aggaaggtgg 120
ctttaccaca 180
tagtagactc 240
gtgcagtagce 300
catctcagcc 360
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PCT/1B99/01062

tcccgagtag ctaggaccac aggcacatac caccacagtc agctaattaa aacatttttt
ttggtagaag atgggttctc acttttttgc ccaagctgat catgaactcc tggccacntt
ngggcntttc aaggggnaac cccc

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

<220>
<221>
<222>

<400>
ggtacaaaca
acaaaaacaa
gcatagggaa
gaaaggaaga
tcagctagaa
gccaaaagct
gttgaacaaa
ctctgcagca
aggccgtagt
ttttccaaaa
anttctttgg

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

<220>
<221>
<222>
<223>

<400>
acaagattag
catgggaaaa
atagctaaat
aagtccatat
aagagagact
aagcttttgce
acttgctgaa
aagaaaaaag
cnanggtngg

<210>

124
632
DNA

Homo sapiens

misc_feature
(1) ...(632)
<223> n = A,T,C or G

124
cagtaaagaa
aaagtaaaca
ctattcgatc
atatccttag
aaaacaggca
ggagaacaag
aggggggcat
aaactccatt
gggccaggag
anaatgnttt
aanggtttaa

125
496
DNA

caacacagat
ttccagtaaa
aaagaagaga
taaatgacat
agaaagaata
gtgagtttaa
tgtggaatga
cagaaggtat
nttcatgntn
naatttacct
attgnaaggt

Homo sapiens

misc_feature
(1)...(496)

n=A4,T7,C

125
gaggggggaa
ggggagagaa
ggccacacca
ttttttttaa
aagttaacat
acagacttca
atccaaacaa
ttccageett
cacgct

126

<211l> 631

<212>

DNA

or G

aaacctgaac
cacttcaaat
aattgcatgt
aaaaaggaaa
acattgcatg
tataatctta
ttttgactca
agaccaaaaa

<213> Homo sapiens

accagtcctg
ggaatgatta
ggttacagtt
tgaagctaaa
tttcaggtgg
agaactgana
atannaaaga
aagttcangc
cancttgggc

ncntgggggag
nc

aaatcctgga
atcaacaagt
gaatgttaga
acacagaaat
tattgcaggc
aaaaaaatat
tgaaaagtca
aaaaaacctyg

48

cctttatcag
gtgctattat
ccccaaatcet
acctaaacta
agagaaacac
gaggtttagt
ntggttttgt
cttggtgggt
caaaaagnng
ggaatgnncn

acacacctat
tctgcgceccecat
acctctcaga
aactaccaac
aaggcagagg
gcaggccttt
taagacttca
gaanagtntg

gaaagacaaa
gacaaggaaa
agggtgtttg
tgtatagcag
atgttttcag
gattacaatn
anattggaat
tactttggna
agaacccatt
tngggtcctt

gtatttacgt
taactcatta
tagccacaat
agtgtctgag
cattttttta
gcaagatttg
gctgaaaaaa
atagatttaa

420
480
504

60
120
180
240
300
360
420
480
540
600
632

60
120
180
240
300
360
420
480
496
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<220>
<221>
<222>
<223>

<400>

~ggtacacctt

aaaatacatt
tcttttttte
tttcatgagt
ttttttaaga
caatacatgc
ctgtgttttc
cattcacatg
cttggtgata
tggtteccagg
cnggnecttt

<210>
<211l>
<212>

isc_feature

m
(1) ..
n=A4,T,C

126
gttaccaaat
caggttccaa
ggtctaaggc
caaaattgtt
ttatatgaag
aatgtatgtt
cttttttaaa
ccaatttggg
ttttnaaggg
aatttgntcc
caaagggcna

127
518
DNA

. (631)

or G

aggttgttet
gcctgaccat
tggaactttt
tggatttcag
tctgtgcaaa
aacttaagtc
aaaaaatatg
ggtggncatt
gtctcttece
aggntttttc
attnnanccn

<213> Homo sapiens

<400>
caggtactcg
actggaggca
ccagattgct
atgccagtct
ttttacacat
ccaaatttca
cctgecttaa
tggatgcatt
atagattaag

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

<220>
<221>
<222>
<223>

<400>
accaaaggat
tgagaatcaa
ggctgaaatg
atgactggga
caacagcctt
tcattttagg
acacttcagg
gtgtcctgtyg

127
gtgctteccca
tcacccagca
acgctttaca
gatccctccea
gttaagtaat
ggaacagttc
acatctgcct
cttaggtatt
tatgcctcaa

128
865
DNA

acacctcctt
gtggtggagc
tatggtcctt
gaaatggata
cctgtggatt
ttgaatgtga
caaatatttt
tctagacccce
agtgctgcetg

Homo sapiens

misc_feature
(1) ...(865)

n=A4,T,C

128
agctgttctg
actggagaac
gaatgtgcaa
gccaaagtgg
tctctcatcet
ctgaggccgt
catcaaccct

tggggcacca

or G

tttaagtagg
attccgaagc
atgtagccca
catctccttt
tgcattgtga
ccaaagcggc
catggcctct

agctgagctg

cttceccacc
ccttgtttaa
ttecttttttt
caagtcaaat
agctttaaaa
tctecttctea
gacttattgt
taactattaa
ntttttccaa
ccecncctaa
t

attggaaaac
agtggagcaa
catttecctge
atgagtgtgt
tgagtaaccc
gcggaatgcece
ttegtgecat
gatcagacag
tcagtacc

gacctctcat
cgttcttata
gcctggtcct
gacctaaacg
gatgcgaaat
catgccccat
cagccttgca
cagacaccca

49

cacctttgag
tctatcatac
tcagctgaag
cttgcaaagg
aaatgcctct
gacactgttg
ggctatctga
tggagttaat
tgccgtaant
aatnttgaac

agccaaggag
ggtcatttgt
atttaaagtt
tgcacagaca
agctattata
gcaagaattg
gcgtggaatc
tgctceecca

ggcctacagg
agtgtctcca
tgggtgttge
ggcgatgatg
agagcgtgtc
gtttccacta
aaggcagcca

gtaggcgcga

PCT/1B99/01062
cttttgctcet 60
tcttccaggt 120
tcttatgact 180
cctgcatatt 240
gccttgecetg 300
gtagttattt 360
gaggdtctaa 420
gggcccaaaa 480
cntttngggg 540
cttgncengg 600

631
atggtggcta 60
gcactcactt 120
cccgatgaag 180
tggttteget 240
agctctactc 300
aatcagtatc 360
agctgtetgg 420
acacccgtga 480

518
ctttgacatc 60
tctctacetg 120
cagttgattg 180
aaataaaact 240
tctctgecte 300
gatggcgctg 360
cttaaagtcg 420
ggcaaatgcg 480
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tcececatttta
agaattgctc
cccttcaagg
tcatatgcta
tttgtcaagg
aggccgaaat

aanggnccca

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

<220>
<221>
<222>
<223>

<400>
tactctttgt
tagtccacgt
gcaaatggac
tttgeccaaag
tcataaatac
gctcagcettg
aggccatgag
cgctttggac
acaatgcaag
aggagatgcc
ggctacattt
tcngaatggt
cctacttaaa
gggcgaaatt
cccaagentt
tcecectteccea

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

<220>
<221>
<222>
<223>

<400>
taccgecttgt
cagtgttaag
agccctatcc
gaaagctact
acaaaatcct
accaattgtg

agaggcttgt
tccatctcecect
tatttccagt
ttggtggtaa
aaaagtgtgc
tctgnagata
atttggccct

129
910
DNA

atttatgagc
ttggcaaagt
ccatttgecat
cgtgggacta
ccaaaaacca
tncnntcaca
tatag

Homo sapiens

misc_feature
(1) ...(910)

n=A4,T,C

129
tttggcacac
taacaacaat
tggaaatacc
gagatggaga
aagcctctta
gtgcccceaca
ggttgatgcc
ggcctcagece
atgagagaaa
actttggctc
gcacattcca
ctncagtttt
ccggaaccag
ccacaccact
ggcggtaaat

130
932
DNA

or G

ttttecctgac
agcatatgag
ttggagggtt
gcaattcttt
aaatgggacg
caggacaccg
tgaagtgtca
taaaatgaga
ggctgttgag
ccagtcatca
tttcagccca
gaatctcaga
ctatcctttg

tgggcggcecc
catgggccat

Homo sapiens

misc_feature
(1) ...(932)

n=AT,C
130
ttatccaaat
caggaagcta
tcaagtgctg
tctccagtga
gagctacttce
aagtcaactt

or G

tttectcectge
cattctgttc
atgatgcgtc
aatctactac
caaaaactcc
tatcccagac

tctttgecttce
tcctttgecece
ccaatctggce
gtatttatgn
agaagtacct

cttggecgggce

aaacagccag
accgctcetcece
tcacaaaaat
aaagatagtg
catttgecctc
actttaagtg
gcgccatcta
ggcagagaga
ttttatttca
atcaactggc
ggtagagatg
tgtcaaaagc
gnanctggcc
gttacttaan
anctgggttt

aagtggagca
ccaaagggat
tttggttaat
atctatcact
tattagtcct
agttccatcc

50

ctcectecca
tttgncttat
atctttacng
ggttgagaac
ttggcegnga
cggttcgaac

tgttctcaac
gtaaagatgc
aagacaaagg
ggagggagga
gcgectactg
gctgectttg
gtggaaacat
cacgctctat
tcatecgecceg
aacacccaag
gagaccttat
ctgtaagnce
gggccgggcec
ggaatcccga
cctggggggg

tctgctagga
ggcgatacct
gcctcaattt
gatgctaaaa
ctgaaaacgg
aagggagaat

PCT/1B99/01062
ctatctttaa 540
ttttgtgaaa 600
aanagcggtc 660
cacttggctg 720
accacgctta 780
cttgcatnta 840

865
acataaatac 60
cagattggat 120
gcaaaggaac 180
agcaaagagc 240
ggtgtctgca 300
caaggctgag 360
ggggcatgge 420
ttcgcatcte 480
tttaggtcaa 540
gaccaggctg 600
aagaacngct 660
atgaaaggtc 720
ggttcgaaaa 780
actttggnan 840
aaaatggtat 900

S10
tcaatagcag 60
ctttgaataa 120
ccagctctgt 180
gttgtgaggg 240
gggtatcgaa 300
taagtagaga 360
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aatttgtctg
gcetttectg
tagcacaccc
ttcaagcaag
tcaaaaagaa
agaaaaaggc
acttgtcaag
- ccentteegg
tntaggacct
tnnncctngg

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

<220>

caatctcaat
gaacgctttg
cacagaaccc
acacatcttc
ctagcatgtc
nggaaactca
agcactcccce
taaccngaaa
tgcceceggeg
c€ggggcnggt

131
890
DNA

ctaaagacaa
gagagcgttg
ccattattac
atctactacc
ttecgtggece
aaaagcnaac
ttnaaaaaaa
aagggggacc
ggcccgntnc
tttgaccatt

Homo sapiens

<221> misc_feature
(1) ...(890)

<222>
<223>

<400>
actagaattt
agtttttgaa
ggtttctagt
gtcaaatcgg
taaatgggta
atttggagta
ttcttgacaa
cgtagatttg
tggaactgtc
actaatagga
atagatgtag
accaaagacg
cctttgggga
agctccactt
gcttanggcc

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

<220>
<221>
<222>
<223>

<400>
actcaggcac
aataaataca
tggtttgcag
actgtttgat

n=A4,T,C
131
ttggctggta
acaccttggt
tgtttgettt
ccacgaagac
gtagatgaag
ataatggggg
cgctctecaa
tectttagatt
tgggataaag
gtttttggaa
tagatttcac
catcatcaag
accagaatgg
tgcanangga
gaattccnca

132
606
DNA

or G

tctggtttte
gttttttgag
ttgagtttce
atgctagttc
atgtgtecttg
ttctgtgggg
agcgttccag
gagattgcag
ttgacttcac
gtagctcagg
tggagaagta
cacttgagga
aagcttnectg
aaatttggat

cacctgggcg

Homo sapiens

isc_feature

ml
(1) ..
n=A4a,T,C
132
ttcacagttt
tatttttaat

aagctgtcac
ttttttattt

. (606)

or G

acttgaaaga
aatgtaattt
ttaccctgaa
cctcttacaa

atctacgaca
tcaagaacat
tccaaatcaa
catttagcac
gatttgacaa
cacctnggaa
ccnccccaag
cgaaaacccc

aaaangggcg
cn

ggtcaccttt
gggagtgctc
gcctttttet
tttttgacgt
cttgaataat
tgtgctacga
gaaaggctta
acaaatttct
aattggtttc
attttgccect
gctttcacag
tagggcttta
cttaacactg
aaaccagccg
gncggttacc

ggctttggaa
taaaaatcct
acacagtatc
tccatgtttt

51

ccaggaggaa
agcaaagaaa
aggccatcca
aacagctcaa
gggcaatatt
anccaaacng
ggggtttnca
cganacccng
aaatttttgg

tctgttactg
tgacagtgag
gcactccata
tcctgettga
ctttcttgga
gctggacttt
attcctgttc
ctacttaatt
gataccecccg
cacaactttt
agctggaaat
ttcaaagagg
ntgctatgga
ganccttggc
taagggaacc

aatagataaa
ttataatcag
aaaagggaaa
caggtagaat

PCT/1B99/01062
caggaattaa 420
gtccagctcg 480
agaaagatta 540
gcaggaaccg 600
atggaggtgc 660
ggaaaacttc 720
aaaactcagt 780
gcccaaaaat 840
gaaaatccat 900

932
gaagtgactg 60
tttecectgttte 120
tattgcecctt 180
gctgttgtgce 240
tggcctttgt 300
ctttgctatg 360
ctecctggtgt 420
ctcccttgga 480
ttttcagagg 540
agcatcagtg 600
tgaggcatta 660
tatcggcatc 720
cctanccana 780
cgggaancac 840

890
gtgaaagaag 60
gactaagtct 120
cttaaaacat 180
tatgactttc 240



WO 99/64576

cccecattgt
tgagcatgtg
taatttaaga
aaatttttaa
gganccttgg
ggganccaac
tggtnn

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

<220>
<221>
<222>
<223>

<400>

ggtacttttc
catcagaacc
tttcttette
cecttectecac
cctttattcet
cagattgtca
atcaaagtgg
gaaactggtg
atatactcat
aggttcngga
tccgag

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

<220>
<221>
<222>
<223>

<400>
tacntcacca
tngatagcan
accgangtat
tcttgcacat
tcaaaccaga
ccgtgcactt
ggtgaggnat
taggtgatga
ttactcatga
accagaaggc

tacacatttc
agttagtcaa
accagaggca
aagccagaac
cgggaacacc
tttgggeccca

133
606
DNA

tttacaaagg
attatgagtc
gaagttctgg
ctagcagccc
cttanggggn
annttgggga

Homo sapiens

misc_feature
(1) ...(606)

n=24,T,C
133
cttaatctte
aacatcttca
tttgtettcce
aaaaagagta
tegttectece
tgttggaagc
gagtgaaata
ttaccaagag
aaacctgcta
gatgaagctg

134
598
DNA

or G

ttcttettet
atttcaggtt
ttttcttecag
atgggatatc
aagtacttta
ctctgcagag
tacccaacaa
gcacctcaga
tggagagact
taccaaataa

Homo sapiens

isc_feature

mi
(1) ..
n=24,T,C
134
tcecegtattt
cagggtaaac
tattgatgca
gttcannnan
cgtgtggnen
gacccaccat
gattggccac
tggctgtecag
actccttaaa
taatccctgt

. (598)

or G

gctgectgtne
tgtggctcca
ggntccttct
nctnttagcc
ggccttcacc
ggcataatan
acagatgcca
cgctecgcacg
cctcecceccecattt
gaaagccagt

aggcctgtag
cctgcctatt
cttcctgctt
atctgntttt
aattcngnne
aancagggcn

tcttgtcacc
tgtcttcega
cctcatcatc
caataaactg
aatttagtgg
aacattttac
ataattcagg
aggtatttac
ctatgcagtt
gatagatccn

canaaggcat
atttcaaaac
gngaagatga
accanntggc
atggntctct
ccatcgetgg
ccatttettg
cagatceggt
ggcangtatc
gctatecctga

52

aaattggaca
gtccattaca
gaaacccaat
tctettttge

acttgggggc
anattngtnc

atccttettt
ctctttctct
gcttacttct
agaatgtttc
ttgctggage
agcaggactt
gcattcagca
ccecttcecgeag
ttacagatac
gnggaccact

ngncaaattg
ttncctttat
ggataggcag
natccttcac
gaatcacacc
ccaagatgat
gtctgnttte
aacacattaa
ccaccacagn

gcggcancag

PCT/1B99/01062
cgatcatgct 300
caccgaatgt 360
tcttatatga 420
cggngnattt 480
cggtacttan 540
ctggggnaaa 600

.606
tcttecttect 60
tctttttett 120
ttatcacgtt 180
ttcacaatct 240
acctaaaagt 300
ttgccatgct 360
gttggtaaaa 420
agaatgngaa 480
gagcatgaca 540
aaangaaaat 600

606
agggtcatac €60
gaacatcatc 120
ctngctttta 180
ttcecgagcegce 240
catgagtccc 300
cacatcgatc 360
cctgtecatgg 420
ctgaacatgt 480
tgtgcccace 540
aaagcagt 598
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<210>
<211l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actgctttct
tgggcacaac
atgtncactt
atgacaggga
tcgatgtgat
gactcatggg
cgctcggaag
aanngcnagc
atgatgttca
tatgaccctg
ctcggnecgnn

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

<220>
<221>

<223>

<400>
cgtgcegtag
ggaggaggat
gtctggectce
gacaacactt
aaatgaattt
gctctatgaa
tggccttaga
agagacnctg
tnaattaggg
aaacttttnn
canagccttt

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

<220>
<221>

135
617
DNA

Homo sapiens

misc_feature
(1)...(617)

n=A4,T,C
135

gctgccgetce
tgtggnggga
aatgtgttac
aaacanacca
catcttggcc
tgtgattnag
tgaatgatcg
tggctatnct
aaaagggaag
aatttgncga
ancacgc

136
610
DNA

or G

angatagcac
tacttgccaa
cggatctgcg
agaaatggtg
ancgatggct
agagccatgg
ncacctggtg
catcttccca
ttttgaactt
tgcecttetgg

Homo sapiens

misc_feature
<222> (1) ...(610)

n=A4,T7,C

136
gccggaatgt
tgtcctgaat
ggcgccaaga
ctgaactata
ggggaaggaa
gagtggctgg
gctattgaga
gattanccng
nnngtnttta
cnaaaaaaac

137
645
DNA

or G

taccggetgt
tggttcecat
tcccagtcac
ttttgacaga
gtgcgctgga
aacttagaaa
atttgatcaa
accctggtgce

acttggaggg
cttgangcct

Homo sapiens

misc_feature

tggctttcac
atgggaggnt
tgcgagecgcet
gcatctgngt
attatgccat
ngaanngcct
gntaananac
ganggancct
ggagccacag
aacagnagca

tggatctgcg
tgagacgacg
aattatcacc
gcaacatagt
gaaatcctta
cggttgcecctce
aagaaagggg
cantggcttn
ttnttacttt
tnttaatgan

53

agggattagc
taaggagttc
gacagccatc
ggccaancat
ggtgngtcan
gcccacacgt
tgactganca
gcatcaatna
tttaccctga
aatncngtat

gatgaggagg
caaagcgagg
gggtatttag
aaaagagtag
gctgtcagcce
tgectgttnag
aaatttnatt
tantgttttg

tgggggttca
nnttttngca

PCT/IB99/01062
cttctggtgg 60
atgagtnaac 120
atcacctacc 180
acctcaccga 240
gtgcacngcg 300
ctggtttgag 360
tgtgcangat 420
tacatcgntg 480
tgctntcaag 540
ggngactanc 600

617
aggatcctge 60
aggaggaaaa 120
gtgctgggaa 180
cggtcatttt 240
aaggtggaga 300
tgaaggacag 360
acatactggt 420
ggttgaagct 480
antttgggtt 540
agttttttgce 600

610
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<222> (1)...(645)

<223>

<400>
acaattccaa
tgttaacaag
gtaactatgt
tgatcactag
agggtcttca
ttcttccata
atcactttca
aaatccgata
tggccagtaa
ggnccaatgg
gganaaaaag

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

<220>
<221>
<222>
<223>

<400>
ggtactcctg
tgtcataaaa
aactttcaag
aggattcttt
cttgtgggga
aggagcaaaa
atactatgca
ctaagcataa
agcanaggca
accgtttgga
cctnaatntt

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

<220>
<221>

<223>

<400>

n=A4AT,C
137
gtgcttatag
aaactatggt
aaatattttg
acatctgttt
ttagtgcata
ttaataggtg
tcaaaagttt
aaagtcatca
taacacccat
taaccaggnc
acctcctaaa

138
612
DNA

or G

ccaatataag
cctcaaatat
gaataaacag
ccagagcttc
cagagaagag
gcctagttcece
tatcttcatc
tttcccacaa
tcttecttecac
ctaangggtc
nttnccagaa

Homo sapiens

misc_feature
(1) ...(612)

n=A4,T,C
138
gtcacttaag
ctgatttaaa
gaatatcagg
tcttcatgag
aacagcagaa
tcaggactca
acaaactaaa
aattacatct
tcgattacat
tnttaaggcc

99

139
592
DNA

or G

atctgatact
taatcttgaa
tcctaaagaa
aattcgttac
tttaaacaaa
cagacagagg
cagcanaggg
gctgatggac
aagttcttgg
aggtgctacc

Homo sapiens

misc_feature
<222> (1)...(592)

n=A4,T7T,C

139

or G

catatttcat
gccaatttta
ttatttacge
aacaatgtgt
ttcaattact
caaggctgca
atcatcatca
agtaagggcc
aggnttcttt

aggtcceggg
tttnaatngg

gaacattcta
atggccatta
gacagcacaa
accaagaaga
agcaaagtgt
cagaagagct
aaaatattca
acatagaaag
gtcttagagt
aatgccaccg

attagaaata
gagtctaata
aagccacact
gcagcagaag
ttectggtatg
tagtatgctt
tttgaaagat
aangccaaat
tggggttnca
cataattttc
ttcna

caaatgaagt
aggaagatca
gtataaaggt
gagtcaaaaa
taacaaagga
acgcaaactt
acaagtgtca
gtctgcactt
tgggaaaacc
tntgccngag

PCT/IB99/01062
gttatccata 60
actactgata 120
tcagctgaga 180
gacgatcttt 240
attcatccag 300
catcatcaaa 360
taatgtgtgg 420
atgtctggcc 480
atggnttctg 540
aatnccengg 600

645
tgggacttta 60
gattgcagat 120
aattcagacc 180
gaaaatatgc 240
aaacaaggaa 300
tggaaaaccc 360
caaanagaag 420
ttaaaagaaa 480
aatgaggaaa 540
ggttaagaaa 600

612

ggtactccac ttcttectat tggaagatta acattattta ccaagaagga cttaagggag
taaggggcgc agattagcat tgctcaagag tatgtaaaaa aaaaaaaaaa aaaagaacca
aaccactgga aataatcaaa tgcaaaaagg taacaaattc ataactggaa agcaaagaga

54

60
120
180
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agaacaagta
taatgtttct
tagttcctaa
agctgcttgg
ctgaagacct
gaaacatcta
~ ttttgnactt

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

<220>
<221>
<222>
<223>

<400>
ggtncttaca
attcacattt
cttaccccta
taatgccagg
ttagggtaaa
tctaataagt
tatnaaacaa
gaggtgggca
accggtettn
gcccagggan
gaaaagggcn

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

<220>
<221>
<222>
<223>

<400>
ggtacttcaa
gatgtatcca
ccctcaggec
ctcctcacat
ggtcttagtg
tcttcagtag
ggtcatattt
ctaaccatat
tctggaaact
atagtacctg

tgatttggat
agaggttaac
agccacagta
aggcttectt
gatgtacccc
catacacagg

gccggnggcc

140
618
DNA

gataaagcat
ttcaagtggg
taggatctgt
ttaagacaaa
tggccagata
agcttaaant
gtcnaanggc

Homo sapiens

misc_feature
(1) ...(618)

n=A4,T,C
140

cgtaagattt
aaagaaaatg
caaatttcca
taaccaagta
gtggtagaag
agccatgaga
aggctgggtg
gatcgcttga
taccaaaaaa
ggtnaagnct
naaatnnt

141
551
DNA

or G

tagcctatgg
agattcgtta
taaatgtagt
ttattcctte
ttaacctaga
aaaaatctct
cagtggctca
gcctaggcat
atcncnaaag
accttgganc

Homo sapiens

misc_feature
(1) ...(551)

n =A4,T,C
141

actctcttaa
atgactttga
ttgataagaa
ctataaccac
ctgtgcgaac
gaaatactaa
atttaaaaat
ttgaagatgt
ggatatctta
c

or G

cggtgatgct
aataaatatt
gaaaaaaaca
aaaaagcaac
cagcaacttc
gtttgttctg
aaaatgtcaa
tagtggtttt
ttggacttaa

tgttttaatg
caagctgggyg
taaactgaat
ctgtatgtga
actgcctgat
ggcattatct
gaatccgcac

tcattttata
tattatggtg
ggttagtaaa
catcatttat
atctaataat
agaaagaatc
cacctgtaat
atcgecttgna
tagcececggec
ngtgattgga

ctgacattca
gaagtttaca
tccaagtcca
attcattctt
gcccttgttg
gacaaggtcc
gtgaattcca
ggtgcctgge
ccecgatgatg

55

gtgaaaactt
tttttaggta
gtctgttgaa
ttaagttgtt
tctcagatat
cttgcctaaa

ctggecgecgt

aagatgactg
tttttatgac
gcttttttct
ttaggaaaaa
ctccaatcac
atacctctca
ctnagcactt
gcectgggcaa
ttagggccat
ncctgeceng

ctactacatt
gcttggtgca
aggctattac
cagtcatggc
gatcttacac
cctttttatce
gtgttgaaga
atcgaagatg
agaancgcaa

PCT/1B99/01062
cacagatcac 240
gtcagtggcc 300
agtttggttt 360
tttgagggaa 420
tattctctgg 480
ttcagagatn 540
ac 592
ttaggattta 60
ctataaaata 120
tactgaaaaa 180
gttttatgta 240
ccattcetga 300
aaaaataaaa 360
cccngaagtt 420
ctgtggccaa 480
accacctnga 540
gtggncgttc 600

618
tactctgcaa 60
aaagaaagat 120
tccaaagcga 180
cagtccagga 240
attatcattg 300
ttctttggaa 360
aagaggtttt 420
gtgtgtcttt 480
ggtaatttat 5490

551



WO 9

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

<220>

9/64576

142
601
DNA

Homo sapiens

<221> misc_feature
(1) ...(601)

<222>
<223>

. <400>

cgaggtacat
agaaaaaatg
taccaactga
taggagtgtt
cattcagctt
tttaaaaata
aatgctcttt
gagaccctga
ctactcagct
ngcaaacgca
c

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

<220>
<221>
<222>
<223>

<400>
ggtnncgtaa
caggtctnan
ttctcagaac
gcecctgaaga
aaggtgttgn
attgnattat
tcctatgtta
tgtctgagcet
ctgccenggce

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

<220>

<221>
<222>
<223> n =

n =A4,T,C
142
ggtctatgcce
catctcttct
gatcgatcag
gggaagttgt
tggaaactat
aaatactttg
tctcactaat
gtcttctctt
agagagatct
ttgeccttceca

143
515
DNA

or G

tceccaggaga
agaattgttt
ttcatccaat
gtttgtgttt
attatttaat
cattctaagt
aggaacttgt
caggttcaca
cctaagagga
nttggcacaa

Homo sapiens

misc_feature
(1) ...(515)

n=24,T,C
143
agaatatatc
aaagggggag
acctctgagt
agcggatcca
tttagaaagg
ttntaaattt
atanccacca
aaaagcantg
cgnncgttct

144
436
DNA

or G

ttatctggag
ctcaatagct
aacgtgtttg
gtcacatagg
tagtcaggaa
tcattcactc
aagctataag
gcatctcegn
taaggctaat

Homo sapiens

misc_feature
(1) ... (436)

A, T,C

or G

cgttecgggat
aaacccttac
cacagatcat
caagcagaaa
gtgggctagc
tgccaataaa
aattccagca
gaacccgcecg
tcttttange
acnccggtna

ctcagcctca
caaaagtgac
ccagtagcta
aaaggaggct
aaacattcag
ttectgtttgg
tccatagtca
atgtnggaca
ccngg

56

gaaattgtca
caaggaaaaa
gaaacagtag
aactgagctc
ttgttttcaa
atagaccttc
gtaatttaaa
nctttttggg
ctgagttgtg
acggcttgtg

atcatgtctt
aagtcctttt
ttctcactga
gtgttagtga
gaatagattt
atacttttgc
gtaaaacatt
tccnagaaat

PCT/IB99/01062
gtgtaaaacc 60
aaaggggtgt 120
tgttceccacce 180
caagtgagca 240
attttaaaag 300
aagttatttt 360
ggctttcaga 420
tagaagtttt 480
aangcaccnc 540
ttaaaaaccg 600

601
aacaaaatga 60
cacagcaccg 120
tgcactgatg 180
aagcacatgg 240
atacaccatt 300
taattaaccg 360
ccecttggge 420
agnttggtac 480

515



WO 99/64576

<400>
ggtaccgctc
ggaagggatc
aattccaggt
accgagcatce
. ctataggcca
tcttgccata
ggctccaaca
aggagtttga

<210>
<211>
<212>

144
aggattccca
tatgtggtag
cactgttaga
tgtcccatta
aagagctgtg
catgagggaa
ccectgccaag

gttgag

145
441
DNA

tceccaagaca
tagaatacaa
gcatcaccca
acagcctcca
agctgtatgce
acccagcctt
gccactccgg

<213> Homo sapiens

<400>
ggtacatccc
atgagcacgc
acaagggagc
atctcctcaa
acttctggaa
acatcatggg
ggaccctcecat
ggaagcagat

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

<220>
<221>
<222>
<223>

<400>
acgtctcgat
tataaggagt
gaatgtagca
ggctcageccg
ccaccttgtt
tccagatctt
cctecgaaggt
ngatgaatag
cttgccggcece
ccnaacttgg
aaccttaaag

145
cactatcatc
aaccttcgag
caagatctgg
gaacaaggtg
gcggctgagce
ctgctacatt
gactccttat
gatcgagacg

146
624
DNA

cgccgggatg
gacatccttg
aaaatgctga
gccacctttg
cgcctgatga
ctggggaacc
agggtcacct
t

Homo sapiens

misc_feature
(1) ...(624)

n=A4,T,C

146
catctgcttc
catgagggtc
gcccatgatg
cttccagaag
cttgaggaga
ggctcecttg
tgcgtgctca
tgggggatgt
gttactaaag
ttcentggng
ggaaaacctt

<210> 147
<211> 599
<212> DNA
<213> Homo sapiens

or G

ccttgggcetg
ctgaggttct
tggatgacgt
tgaatcatgt
tagaggtgtc
tggtagacgt
tggtcgtana
accttggccg
ggatnncaac
aaaatggttt

9999

ccecggtectt
actgctcagg
caggggcaaa
gcacccggga
caaggagaag
ggccccagag
gaggagcaag

accccteccat
aggagataga
ttttctgeca
ccaaagtgga
gcaaagtgaa
ccaatggaga
tcgagtcacc

agagctccag
ggaacagctt
teggectetgg
cctettectt
caggacctcc
tcagcttecct
ggatggggat
ngaacacgct
tttngnacca
ccentcaaat

57

aaaccgccca
tceececgtcet
gctggagaaa
ggtataaatt
aagcaccgca

accggacggg
caccgecgttt

catccccatce
gaggaagctg
gggaggtcct
gaaggaagag
cccagagccg
gaagctgttc
cctggagcetce

gggtgactcg
ctctccattg

gttcactttg
ctccactttg
ctggcagaaa
ctctatctcce
gatggaagggd
taagggccaa
aacttggenn
tccecccaan

PCT/1B99/01062
ctcatgggtt 60
agaggacgaa 120
gtgcatttta 180
tccacagcectg 240
cgagtagagc 300
gcagaccgag 360
tnccagagag 420

436
ctctacgacc 60
aacgtctacc 120
ggacacctct 180
gacatgattc 240
aacgtcatcc 300
cagaacctca 360
tcagcccaag 420

441
aaggtgaccc 60
gggttcccca 120
ctcatcaggc 180
gcaaaggtgg 240
atcagcattt 300
tcaaggatgt 360
gtcatccecge 420
ttccannaca 480
aaacaatggg 540
ttacnaccgg 600

624
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<220>
<221>
<222>
<223>

: <400>
cgaggtacaa
ttttttertt
gaaaagngnc
ttttgcctaa
nacaaggttg
nttccanttt
cntentttta
cncttgeggn
angtagttcc
actttttggc

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

<220>
<221>
<222>
<223>

<400>
ggtacttaag
ccttttgcaa
aggtataaga
aacatagctg
ttctgettct
atgttgaaga
atctggagtt
atcctgaaga
accaattcag
ttcettttte

gggencgtn

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

<220>
<221>
<222>
<223>

<400>

misc_feature
(1) ...(599)

n=24,T,C
147
getttttttt
tttttttgaa
aaanccaaaa
tgctgngcaa
tntgcctggg
aatttccagg
acccttttge
catttatgcc
taaaaaggct
ngggttaaac

148
609
DNA

or G

tttttttttt
cncanatcan
nacanacttt
anagggggat
cctaantgen
ggcagntnat
anacactgga
tgtcaaacct
caacgngccg
aagttggcna

Homo sapiens

misc_feature
(1) ...(609)

n=24,T,C
148
taatccaaag
cttgcatcct
tgttcaaaat
tgtcgatgcect
ttcaatttgc
tcectttetgt
gttttaggaa
aggtagcaca
aatcataatg
taaaatcatt

149
589
DNA

or G

ctcgatcctg
tctcattcac
ttctatagat
ccaaacatgc
aaagaaaacg
atgcatcaca
caatttccca
naacgaatgg
gattaccttt
ttttaagctt

Homo sapiens

misc_feature
(1) ...(589)
n=A7T,Cor G

149

tttttttttt
tttattggca
gntaacaaat
cctggeccan
cctttttgaa
naccctnnat
gcttgntccg
ctaaaactcn
aagaacaana
ttttceccaag

atctgcatga
cagaaaatca
ggtatagatg
acgaatagct
aagagtagat
tacaaggatc
aaataccaga
atggtcatca
cttcaaagct
aatttccaaa

cttttttette
tggntttgtt
ncctgggggan
acatcengcet
tacttgnttg
ccactgggtc
tceccagntca
ttcccacctg

tgggceccegg
gnccanttgce

attagcatca
tgtatcagtt
gccaaaacag
ggcattaaag
cctcgaataa
atctcatgta
agtaatttct
gaaagtncag
tcagtctttg

tgggngggtc

PCT/1B99/01062
tttttrtttt 60
tnaaaaaaag 120
ggctggacnt 180
gatteccttgg 240
caaaccacac 300
cagccacgcc 360
ctgnngnatg 420
gaagccatgg 480
cctggacaaa 540
ctnnnggcc 599
taaatgcatt 60
caggagcatc 120
catttcttct 180
gttctagcaa 240
attcattagg 300
aaagtctccc 360
tgatagtgtg 420
gaagtttttc 480
actttacttc 540
ttgaatccat 600

609

actcaggtag aaccatcatg aaaatgaccc acagtgaact tatggaaaag ttcttaacag

58

60



WO 99/64576

attatttaaa
atggcagctc
caggaccaga
tttcagagac
gaaactggct
ctgcaatttt
_ttctgcaagt
agctggtaga
gtgctccacc

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

<400>
ggtacaaaga
tatcaggaag
actcaagaat
agtctctttc
tatcttcaga
ctgtcaatca

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

<220>
<221>
<222>
<223>

<400>
ggtacctact
tgaaaatttg
attatctgcc
aagaacacgc
caaagagctt
ctgctgctga
gcccgtcaca
gcccatcatt
atacaaaaat

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

tgacctccag
tgtttgtgaa
agaccaggat
ccccecctcetta
actgctttcg
ccaaacgtgg
ctcttggtct
tctggtggaa
cagtgattgg

150
353
DNA

ggtcgcaatg
ccagatgatg
gatgatgacg
ccgtgttata
gatgtcctta
aaattgtcac
cttcttcaaa
ttcacgaacg
cctagacact

Homo sapiens

150
aattttggat
ggacttctgc
ccgagatgceca
tgaagatgtg
tgaactgcga
ggctgaagta

151
492
DNA

agcaaaataa
cattcaaaga
ggtaatgata
ttcacagaat
caagataaat
gaaagtctga

Homo sapiens

misc_feature
(1)...(492)

n =A,T,C
151
ggtgctgaaa
gtgacattgt
ctccaaaagt
cagactctca
cccgttaaaa
cceectetgea
cgctcacgtc
ggatatgccc

gt

152
597
DNA

<220>

<221>
<222>
<223> n =

A,T,C

or G

aaaggaaaat
ttttcectga
cctttagaag
gcttectcetg
acaaggagtg
cctgcagagg
ctctggeccag
tcggccatga

Homo sapiens

misc_feature
(1) ...(597)

or G

atgatgacgc
aaagtggcta
atgcctatag
acatccaagt
agaaattgaa
cattgcagag
gacctggaac
aaatcaaact

ctgggagcaa

aggaatcttt
aaatgacagg
gtgccagcac
cagaactttc
cttetggtgc
cagtcaaatc

tcecggcttga
aagaaatgtg
agccagtgeca
ctttgctect
tctgagagcec
cagtgagcac
cagccacgtt
aggattccag

59

cagtggcact
tgatgtttta
cgatgtgttt
atctgtggct
aatgtcctcec
gcagaatttt
cttcaaccct
ctgctgggcet
ctggcccecc

acccatagat
aagtaacact
tgctcecctagg
ccctatacga
gtcatcagaa
agaatctact

aggaaaggag
tgttggattt
aggctgaaga
ttgttgagga
acgtgttcaa
ccaacaggtg
tattgaagga
tggttcacgc

PCT/IB99/01062
tgggacttct 120
gccaacecccec 180
gaatttgaat 240
caggggccac 300
gcatatttcg 360
atcggcaggt 420
gaaagtaagg .480
cctctgtana 540

589
atagatcagc 60
gaggaaatag 120
agcactgagg 180
gaggagcttg 240
tctgtgcaaa 300
ggt 353
tttagaactc 60
aacagatgaa 120
ccaaagcgtc 180
aatgcaaatg 240
cacgcttectc 300
gcgccaaggce 360
gtgtggcact 420
tgnccagtat 480

492



WO 9

<400>
ggtacataag
ggccecegttt
cagcttaccc
tcaggtaaat
~gggaacttgg
gaaacctgaa
tgataaccgt
tgaaccggta
ttaccaaagg
tangccaaat

<210>
<21l>
<212>
<213>

<220>
<221>
<222>

<400>
actggttgcet
ttaaccagga
tcgaaaacca
attctcagtc
atcctgcatt
at:aaaagt at
cagtttgtgc
ccaagccatt
acacaaattc
tttttccaaa

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

<400>
ggtacccagt
ttctecccaga
ctttactgta
attaggcaag
aatagccctt

9/64576

152
cctaaacaat
cataaaggtt
tattcttgtt
gctattggct
gaacttgaca
ttgttaatgg
cttttcagag
gcagaaaaag
aaaaaagttg
gaggcccttce

153
596
DNA

ttcacctagg
actatattct
attgttcaaa
agcagaagac
ttaaaaatct
acttaagtaa
atcatagcac
atctcgtgac
agaatncagg
ggattcccaa

Homo sapiens

misc_feature
(1) ...(596)
<223> n = A,T,C or G

153
acccattttt
tcctgaacaa
tcagtttect
ttggacggag
aaccatggaa
caatgctgta
ctatgtccct
gcttaaaata
ctattaaata
aaaacttgga

154
297
DNA

tcaagtctag
gcatctactc
gcaaagccat
agcagcataa
aatgagactt
gatggatgga
ttggctggaa
taacatgttt
ttaaaagtag
ataaatccan

Homo sapiens

154
ttcaaagctc
acaggcctca
gttaacctgg
tcagaaccca
tcecttgactt

<210> 155

<211>
<212>

<213>

594
DNA

tctggttttt
aatctatctt
taatttcatt
aattgtctcc
cctgatcaat

Homo sapiens

<220>

taaaatattg
atagagagtg
ttctectgaa
tgcagttctg
agaaacagaa
aaaccatccc
atgaagaacc
taaagtgggg
aatattacca
accttgettc

gtgatggctg
ctgcagggct
tgagagagtc
acccaggaaa
aactcttcaa
agaggcttcc
atgcagaata
tgggatccaa
ttctgggtta
ggaccagttt

tctaagaaat
caaaggtgac
ctttagtctc
aaggttgcaa
gtcagctgct

60

atgtcataac
aagaggtggc
gcttgcataa
ttaatattag
ttttaggatg
aaagaatttg
catggacact
gatgacagca
gatggtaaaa
ttctecttte

cteccttteca
gaattccaca
ccagagccac
atgcaaagct
gcaagataaa
cacaggaagg
tgaattgatt
tacacacatt
ttaatcaacg
tancccaata

gaagcaagga
ccagcaatca
tccaagaaaa
ataatttgtc
tttaatctct

PCT/1B99/01062
caaactatat 60
ctttctatcce 120
ctagctgcca 180
aaccagcagg 240
ggtctcgtta 300
agctttaagg 360
acacagacta 420
aaaaaaaaaa 480
aatattatct 540
gtcttgn 597
acttgecttg 60
gctaaaaatc 120
cttcttactg 180
ggtatgagca 240
ttcatacttt 300
tgccaccagt 360
aagttctett 420
ggtacaacta 480
gggaaaacat 540
tttggg 596
taggaacccc 60
gtgtcaatgc 120
tctgaagtgt 180
ccatacagga 240
taatggt 297
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<221>
<222>
<223>

<400>
ggtacttgaa
tgtctetgaa
' gggatactgt
tctatgaaca
ttttgagaca
atctggagaa
gtagcanaga
gtgecctncat
ggattgcttc
gtggaagaag

<210>
<21l1>
<212>

m
(1)
n=24,T,C

155
ggagaacagt
tactgtggac
gttgcaggct
ggttgttctg
gactgatccc
ccttttggcece
aaagagaaga
ctcgtctecat
ctcctggtat
aaaagtttct

156
294
DNA

isc_feature
... (594)

or G

ttacatcggg
agcattgaga
atacagtctc
gaattgatag
atgatcatgt
aggtcttact
gcagcaattg
ggcattgctg
gaccatagaa
acacactgag

<213> Homo sapiens

<400>
acaggatgca
atttgctgac
ttcagaccct
cagtgtgaca
tggcaaaatt

<210>
<21i>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
ggtactgatt
ggcaaacgaa
actcaactgce
attattttgt
tctagacatt
ttcettgtcet
atcttctttt
aaagatgatg
cctggececeng

<210>
<211>

156
gtttctcagce
ccatttaaac
atattggtgc
ttgagctcct
tatgctggca

157
527
DNA

tggattctga
ttgcagagtg
agacactttg
cggatagaat
caccacgctt

Homo sapiens

misc_feature
(1) ...(527)

n =A4,7T,C
157
gtcatcctga
tacatatttg
ttcattaaac
atttaccctt
cagactgtgt
cactatttga
tatgtaaatt
gtttaagttc

ggcgggcegnt

158
617

<212> DNA
<213> Homo sapiens

or G

ctttggcatt
actttgagtt
attctgcatt
cattcctttt
ctagcagtta
tetgectttge
tgtaatactt
caatgagtat
tcgaaanggc

cgttagccac
gttttgtgge
tgaaattgcc
agctccgtga
taaaacaaac
ttgatcctcg
cccaggcecett
ggacaaggcc
tttggttcga
caggcttata

gctgatggac
caaacttgca
gcaagatatc
gcatgctctt
cttteccttta

ggcagctctt
ataatatggt
gggtataatc
tttgatcctt
cgtcectgett
agggaaataa
tcctatattg
tactaggtac
caaatncagc

61

cttgcaggag
tgacattaac
agacaaaacc
attgggtgcet
acagccagag
tgaggcatac
agctggcgaa
tgaagtggca
ggcaaggcac
agttnggcag

ataactaagc
ataattcatt
atagagaaag
agtctcaaga
gattttattg

atattcecgac
tttgtgactt
taagaattgt
gtaagtttag
aaagggacta
cttgnttttt
ccctttgaaa
tcaataccac
accactg

PCT/1B99/01062
gagactactg 60
agtggccatt 120
ctcattgacc 180
gccaggtcac 240
cgatatattc 300
ccagatggaa 360
gtcaagtgtg 420
gcacattcag 480
tgtcaaagat 540
aaan 594
tttatgggga 60
gtgccggtta 120
aattgagtga 180
ttgttctcct 240
tacc 294
gaatatatct 60
atgagctgtg 120
ttacaaaaag 180
tataaatata 240
gaagtcaaag 300
ctcatgtttce 360
tttttggata 420
ttattggagt 480

527
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<220>
<221>
<222>
<223>

, <400>

ggtactgaaa
tgtcaacaac
acagtcctgc
acacacacca
gaaggaaaag
aagaagtgga
gcagacctct
ctttcttaca
cagaacttta
tcncattaaa
tttgaaaggt

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

<220>
<221>
<222>
<223>

<400>
ggtaccagct
ttgatttatt
ctgttgacag
ctaatttcat
cataagacta
ctcagctgaa
cacaacattt
aagaaatgct
actttgttaa
attttettgg
catcaatgca
atatgaaaaa
ataagaaaag
ggaacttttt
ccecttattat
ggccgttcaa
gggcccaaan

misc_feature
(1) ...(617)

n=A4,T7,C

158
aagaggcgtg
agtgctctcg
cctaacagtt
gtagtcagtc
aaatgtgtga
aacaccccta
ccatctctcce
attgcatgca
agaaagactt
aagttacncg
ttatnng

158
1002
DNA

or G

aggtgctccc
ggggagaagt
tagaagataa
tctctectcea
aactcatagg
actctcccag
tctectegetg
gtataattcce
aaactgattg
tttctgggtt

Homo sapiens

misc_feature
(1)...(1002)

n=A4,T,C
159
tacctatttg
ttagatgttg
agccaccgga
ttagaatatt
ttttaaatag
taaagaaaaa
tcatgtgttt
ttctttactt
taaaagtgtc
agttgctttt
tgcttecgttg
atactttccg
tagggnccag
ttaattecntt
ggcctatncc
aagggcgaaa
nttggggaaa

<210> 160
<211> 434

<212>

DNA

or G

attcagttgc
tatacttacg
ttatgacaca
atcaaacatt
aaattatttc
tttagttcaa
taaataaata
aaaatgtcta
cattgtgtga
tggtaacagc
tgatccctca
aaaccadgggda
ccttaagcag
tangnctaag
ccgntttgga
ttcecgnecacce
nnnggggcna

<213> Homo sapiens

tgtggatata
ttatcgatta
caacttgcaa
caaaaatctg
agttcccgcet
gtcagtgtcc
catgaactgt
tcagtttcat
caangggaaa
catgaaaggg

tgttttctca
ttaggctttc
ggatgaggaa
tcaactaggt
aacaattaaa
tttattgcaa
ttttttaatt
tctcatttgce
tgtttttgat
tccattgcta
agatgtaaca
attcagtgga
nacagaagcc
ggncaggagt
gaagancctt
tgggnggccg
aannggntcc

62

accaccgcta
ccgcctcaga
ttagaaaaat
cccgtggata
gacgctgagg
tecttttecte
gctgnctgnt
ctacctacct
ggactcttgg
atntcncagt

ctctctatat
tgttaatagt
gattaaggat
atcagaaaaa
gtaatgttga
tttaattaca
ggctaaagga
tgctttttca
tttacagttt
ctceccecattt
cttggtatgce
tgnttggttt
nctggtanaa
ggattnnaaa
actgggaacc
gttcttaagg

cg

PCT/1B99/01062
aagatgcatg 60
aagaggagac 120
cagtttctat 180
tgcagctgaa 240
ccttaagtga 300
caggcagcca 360
tctttatcta 420
tcaacttttn 480
aataaggcaa 540
ttaccccatn 600

617

ccatttgaaa 60
ggtttttctc 120
aatcaattga 180
ggctttcttt 240
ccatccecect 300
atactacctt 360
cattcaagca 420
ctaagccttt 480
gctaaatctt 540
tattggttta 600
tcggntgagg 660
atctggttgg 720
gcatagtcag 780
gggaggagag 840
tggceccggeg 900
ancccnactt 960
1002
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<220>
<221>
<222>
<223>

<400>
ggtacaagtc
atttccactg
ccataacagg
gagctagctt
atggattctt
ttcecagcecttyg
agtgcaattt
acagntggna

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

<220>
<221>
<222>
<223>

<400>
acagactcca
tgagaagact
gcatagtccc
cttctggaaa
tctecectece
gagttccacc
aagtgtggtg
cttgcaaatg
cctgaaagcec
accctcaaag
caaannanan

<210>
<21l>
<212>
<213>

<400>
ggtacttgaa
gttgactgcet
tattgctgaa
agactccctc
attggtccat
aaaatcattc
tggcaccgtg
aaatgttgat
gagggcacac

sc feature

misc_
(1)...(434)
n

= A,T,C

160
atcanggtca
gagtgtcaac
tttagcctat
caggttctgg
gagggcaaag
cctaggatct
gaatgtgtct
gcca

161
652
DNA

or G

gcattctccc
agcagtattc
gacccaggtc
tcaaagagct
tctgagtaaa
gctagaacca
gtctncagca

Homo sapiens

misc_feature
(1) ...(652)

n=A4,T,C

161
agggaagact
tttgtggggg
ctggaactgg
ttacccecgag
caactcagca
agctttaatt
cagctgagcc
ttcactgaca
atgatcatgt
ctctgtgtat
nnnnnnnnaa

162
638
DNA

or G

gggctccaaa
gtcctcttaa
tgggtcactt
agccagggaa
tcaagcaggc
attcctctag
acaaagcaaa
gcagcacggt
gccaaggctg
tgtgccettgt
aaaaaaagct

Homo sapiens

162
gatttgcata
gtctctgtgg
gcattacctc
acgcagtgca
gatagcttag
tcagtgatac
tttgceccgta
tattttgttg
ggaggcattt

aagccaacat
ccagagattg
caaaggatgg
gtcatccatc
aggatcttca
tggagcattt
tggcacctga
ggatgtgtgg
ccttatcgga

actttcaagt
ttgttgcagg
caaaagttcc
cacacctgat
tctcataaat
caaacttgat
tctcaatgec

gccacatgcce
ggcaaatgcce
ggaagggatg

ggggctcagt
attttatggg

ctctcccace
ctttggtgeg
ggaaagcatc
cggtgcgttce
ggtgagataa
tgnaccttgg

tcgcacegtce
tggaatgatt
gaaagttgcc
agcaattgac
aatgactcgt
tcaagacctt
tcagaagaca
tgatggcgca
gctcgaagcet

63

gcactaacaa
aactctcaga
agccttctcect
aggcatttct
ctttcggaga
ccctgtcagt
tgagcttncc

tttgttggca
gagaacagga
ccetttgtca
gagcctctgg
aagctttcta
tttecccaaag
agccacagtg
tcgectceccagt
tgtcacgatg
taaattatgg
ccgngaccac

atggtcacag
ctacctcagg
aaaataaatt
ccagaggcta
tatcattttg
gttcctaagt
cagttgatag
aatgattgtg
tcagtggcat

PCT/1B99/01062
ggctgcetggg 60
atttgggggt 120
gccaccteca 180
aaggaataga 240
agagaatcta 300
gtctggtagce 360
tgttcangag 420

434

gcgtcaagag 60
aagctactgg 120
tggacttgcce 180
agccttettce 240
aactccaact 300
gcettgetgg 360
catcactttc 420
gtgcgtgcag 480
actgtattgg 540
ccatgggaaa 600
gc 652
gtgacagtat 60
ataaagtgat 120
ggcattatgc 180
tceggttaa 240
caatgaatgg 300
tgatgttgca 360
aagcattgca 420
gtgctttgaa 480
ctcecctttac 540
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PCT/1IB99/01062

ctctaagact cctagtattt cctgtgtgcc aaaccttatc agggaaggcc gtgctgettt
aataacttcc ttctgtgtgt ttaaattcat ggcattgt

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

<220>
<221>
<222>
<223>

<400>
acatataaat
tatatttaga
actgaaattt
agcatctttg
cagcatgttt
tcttgatatc
gttttttggg
tctacatgca
acattgtggc
actagaccag
ctaaaatgtc
gaattcctct
aaatnggagt
tatgatggat
gcaaaactaa
gttangaacc
gaacaccctt

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

<220>
<221>
<222>
<223>

<400>
acagcatgca
aaaatccaat
aaaaaaaaaa
catcctgtec
taaaaaaggt
tgtgtaagaa
tcanaacatc
gggaagacng
acagcacagt
ctttaaacat

163
1002
DNA

Homo sapiens

misc_feature
(1) ...(1002)

n=A4,T,C
163
atatatataa
ttaatttttt
ccettggaca
tatattgcaa
cactcaatgg
tactgacatt
aaggtagggt
ttatgagtct
tgagtctacc
cattattact
tagattagct
ttaattggtg
gcttgtaatt
ttttteccaag
taagctttaa
naccngtgga
aaggggaatt

164
572
DNA

or G

aatgaacata
tagtcagaac
tatgtgaaat
tatacttgaa
tgaaaaggtg
gtctatatga
catttctccecc
ggttaggcat
cagctcaagg
caaactaaaa
ttctgetttt
ccacagtcac
taggctctct
atgaccagct
aaacttcccc
aanccntgga
cancccattg

Homo sapiens

misc_feature
(1)...(572)

n=A4,T7T,C

164
tttacaacca
ttaaataaga
aacacacaca
cctcttaata
attaaatact
aatagctcat
cactcacact
ggtgggctgg
gattaacaat
ggntaccatt

or G

gcgctgatct
ctagacttac
gtagacttag
ctctactgca
tgtatcatga
gtgtgaaatg
aaaatgaaac
gggaggagca
gggtcaggac
aaaaaccaac

gttcatgcectt
ttcatgaaat
ctttttgtcet
aaaaatgaat
gaaacattta
ggaaaatgat
tgecctgettt
tactttaaac
taaaggagaa
atatcacacc
tttatttgaa
caaatgacaa
accntnaaat
ggggtgaaaa
tttatgggga
agggaaaaaa

ggggccnttc

agtctatttt
tataatagta
tttgatactg
atttattgat
aattacattc
tgtctgaaat
cactcccaac
agggaaggaa
agaaccaaca
nn

64

tcagataaaa
ccacaccaaa
ttatagtgaa
gtattttttt
tgtaacttta
tactggtcat
gtgccaacta
atacataaag
tattgctaat
tgaaaaattt
taactcattc
ggatttgcca
cagtntaagg
ccatttttct
aagttttaaa
anaaaggggn
nt

gtcatataaa
aacaaacaaa
attaatttta
ggctagaata
ttattaacaa
gcattttttce
cccecctgaa
aagatttagc
gaattnggca

tgagtagatg
ggaaaggtaa
acaaagccag
ctccaaagaa
tgtgtatctg
gctcectgtga
gcatgttgea
agacagtagg
tttttagcaa
aatttaggac
agttgtgaat
ctttecececcece
gaaccgtaat
ttggccaatg
actgggaaag
ccttggnceg

cttgaataca
aacaaaaaac
agagtaaact
tttactgact
taagacatac
cttacaacta
aaaatgttna
tatactaatt
aaaaanngcc

600
638

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

1002

60
120
180
240
300
360
420
480
540
572
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<210>
<211l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

ggtactggce
.ctgggtggca
tgctecattag
gtccttggga
tctcacacac
agcatagctt
acacgtttgt
atgctttgca
aggaaggagc
gcttcatcag

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

<400>
gcgtegegge
ttaggacaag
gacagtggct
caccataaga
agctgctcct
tcggaattta
tcggetgttg
cagccatcct

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

<400>
acaaagttaa
ttaaattcac
atattccctt
ttgttctgaa
cctataaaaa
cacacgaaag
ctccteecect

<210>

64576

165
594
DNA

Homo sapiens

misc_feature
(1) ...(594)

n=A4,T,C

165
tcectggeact
tctcagaact
aatttcctct
tggttgaccc
ctcggctetg
gagtgtgtga
ggagaggagg
gggtgtgttt
tcttttectgt
gttcaagctn

166
434
DNA

or G

ctgcttttte
ggcatctgga
cacatcagtg
ctgcctetge
gggttgatac
atatgatgtg
gtgttectggce
gctcttttece
tcccaagect

cgtgggeccac

Homo sapiens

166
cgaggtacta
cactgacgaa
acggtgacat
gagaagattc
ctgatatcac
catttaagat
agccaaagac
atgt

167
395
DNA

taatggtccc
ggcactcgaa
ctggtgtcct
ctttgaaagc
gttgagaggg
gcaggattat
tgcgttaccc

Homo sapiens

167
gtttagcect
caaatttatg
tcaagtgtgg
aaatataggc
aagatttgtg
ggttaaattc
cattattatt

168

tttctagaaa
tgtgggaagg
cctaaatttc
atctactaca
caatttgaaa
acagccttac
attactacta

actgactggc
cctccectaac
ggatacagaa
agtagccttt
ctgagcctac
tgcacatgct
ctgagaaggt
atgcccatgce
cagaactctt
actgctgctg

catcttaatt
gactccagct
gaacgtggag
ttggactctt
gggcgtgaag
aataaagatg
ttcaatcgtt

gtgatcttta
caccaaaatg
aatcttaagg
ttttaaaaca
gcctgttaat
tagttccttg
gtacc

65

tactgaagag
tgggcccege
ttcagtttct
tgtgagtctg
aatagagccc
taatgagcgt
aaagaagagg
aacccagatt
gagctgtggc
ngccaagaag

tgaaagcgtt
tcctgaaaag
aatttcttgc
tgggctcgag
gttttgaaag
atatgtcgta
ttttacccaa

aaattaaaat
attttgtaag
atggaatgca
cagtgaaaca
tttttatgta
cttccagtat

PCT/1B99/01062
caaggcagag 60
tggtcccatt 120
cccttgecag 180
ctaaggtagc 240
tgaaatcaag 300
gcaagtgtgc 360
catgtccagt 420
ggggtggagc 480
ttacttgctg 540
gtgt 594
tgagaatctt 60
aagtggcagg 120
tcctccaagg 180
gtcattgaca 240
tgacacagat 300
tcgaaggatt 360
caaaagtaga 420

434
tgctcctett 60
tgccactgca 120
tgtctgctcece 180
tatacataag 240
gacataccta 300
ttcaattggt 360

395



WO 99/64576

<211> 683
<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature
(1) ...(683)
<223> n = A, T,Cor G

<222>

<400>

ggtacggtat
acgcttgttt
tggacttatt
ttctaaaaga
agaaagaact
ttecectetggg
ttecctgtcec
tactgttttt
aagctgaaat
ttctgnttgg
catcctagtce
caaagcatcg

168
tctaatcaat
cttggttcaa
tctgtgtcett
tctcttatga
tcttgaatat
gagtccagct
atgcatacag
tgtgacattc
tcactcttat
tcectttgtaa
ttctctatat
cattgggcat

<210> 169
<211l> 408
<212> DNA

gcatttgaaa
tctcagcact
gaagatcgtt
tgtctgaact
caatacagct
ttgattgaga
aagatagctt
cagcaatttt
gttttttacg
aaaccattac
tttcgattte
tgt

<213> Homo sapiens

<220>

<221> misc_feature

<222>
<223> n =

<400> 169

ggtacctttc
gcagcacaaa
aattaagaaa
aatgtatggg
atcaaaaaca

gggagcccaa
tagcaagacc

tgaccacaat
taaatggaaa
caaaatttaa
atgcagcaag
agaaagatct
ggcaggagga
ttatctctaa

<210> 170
<211> 566
<212> DNA

(1) ...(408)
A, T,C or G

gaaataaacc
ttaaataaca
atgtcttaaa
agcagtttta
ggctgggcaa
cgacttgatg
aaaaaaaaaa

<213> Homo sapiens

<220>
<221>

m
<222> (1)..
n

<223>

<400> 170

isc_feature
. (566)
A, T,C or G

agtcagcaaa
ttcagcggcet
tttatgtgat
ggaactattg
agaagaatcc
aaagtggttt
ttctgtagat
cttgtatcct
atatttactg
actttcattg
tcgaactatt

tagaaatcaa
tgattctgaa
atgagtgaaa
agagggaagt
ggtggctcac
ctgggtcaag
nanaaaaaaa

66

agcccacatt
cttgtgcggce
gcttececcagg
catgaatctg
tecttctctgt
gttactgagg
tcatcttctt
tttctagcct
tggatttcat
agtttactag
tcagcagctg

taacaagagg
tgaccaatgg
acagaaacac
atttagtaat
acctgtaatc
accagcctgg
aagcttgt

PCT/IB99/01062
aattcctatt 60
gattctgtct 120
cttecctette 180
attctgatga 240
caggttccaa 300
tcatattatc 360
ttgttattgt 420
gatccaccag 480
ctatttcctt 540
cttcaagacg 600
atttaggatg 660

683
aacttttaaa 60
gtaatgaaga 120
aacatataaa 180
aaacacctac 240
ccagtgcttt 300
gccatatata 360

408
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ggtaccaaca
aaaagctaaa
cagagcatat
tttctagaaa
aagggtgagg
tggecgettcce
tgtaggaacc
atggcataca
anggtgtgat
ccacttgggg

<210>
<211>
<212>

cagccaaaga
atctttctct
aagagaaaaa
gtagaaagat
atgaatgtaa
gtttgtaagc
agagtagctg
aggactctnc

gggngggcac
gcgggnttta

171
562
DNA

ctgtaagaag
gtttctttct
actgactaac
cactgagtaa
aagtgtagag
aatcaagatg
agcccgacca
cacatgaatc
caagtacctg

gggnac

<213> Homo sapiens

<220>

<221> misc_feature
(1) ...(562)
<223> n = A, T,Cor G

<222>

<400>
ggtacctttg
cagacatgag
aagggattgc
ggagactcta
tggtagacaa
acctgatgag
ctgaggtcac
ttagctctga
cccaaatgtc
ggcnctttaa

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

<220>
<221>
<222>
<223>

<400>
acggtagaac
gtagctgggt
tgaggagaag
gtttttgtca
ggactcagaa
atgatgagta
agaggatagc
agcttctgtt
taattctaag

171
caagcaggtg
tgatcggaga
ccgcattgtg
taccctgatc
gttcatcaag
aaattctaca
cctgatgaat
ttttgaaggt
ttggacnaac
aangnnnaat

172
617
DNA

gccagtaaag
gctgcagtca
gagacccacc
aaatatctgc
caaagggact
acagaaaaaa
gcccgecagtg
gggagaattc
ttctcaataa
tn

Homo sapiens

misc_feature
(1) ...(617)

n=A4,T,C
172
tgctattatt
ttggtttaat
gcttacgttt
tgtgagaaga
gtgaaagggg
ttgattggta
tattagaagg

ggaacgangg
gccactcagg

or G

catcctatgt
ccacctcaac
agtgagggag
agcaggccgg
gctattccta
gtattggtta
attatggatg
tttatttttt
ntaaaaaanc

gtagctgaag
taagtaacaa
gagggggtct
attactgcac
caagctttca
gtgagagacg
cttgtgatgce
agccaggcaa
tcegggegge

ctgaggagaa
tctttgcaga
agccaatagt
aggtggaatg
accaccagca
tcgaaccaag
agctatactt
atggccttag
ctggcttttg

gggtaattga
tgcctgcectat
agatttggta
atgtcagagg
gttttattge
tggttcattg
ccgttgettg
gggtanaact
nngcgagctt

67

tcetectgeca
ctggtctatt
taaagagctt
ctcctctacc
gacaacttca
ctatcccaaa
ctttatgcectt
gccaataccc
cctttaaaag

tctgctcatg
tacacttact
ggagacctat
tgacagacag
gttceggeat
agaactggac
acgcttectc
angaagtaaa
agctgtacct

ggagtatgct
gatggataag
tatgattgag
ggtgccttgag
tatagccatt
tccggagagt
cgtgaggaaa
gggattaaaa
aaccctttga

PCT/1B99/01062
aataggattg 60
caagctcaac 120
tgaaggacag 180
ccacaaaaaa 240
agtttgtttt 300
gaagaaagtc 360
gcacaatact 420
attgcaaagg 480
gggaaattcc 540

566
gtgctgggga 60
cttctgtttg 120
tatgggccag 180
gtggagaagg 240
gttcagaaca 300
cccatcctga 360
aagaagagga 420
gccangagcc 480
gtcccgggng 540

562
aagattttgce 60
attgagagag 120
atgggggcta 180
gtaacctctg 240
atgattatta 300
atattgttga 360
tcttgatggce 420
gctacatggt 480
aaaangnggc 540
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ccecentggece cgaaacnccc ttaaggggca

gatccgactt

<210>
<211>
<212>

gggcecen

173
232
DNA

<213> Homo sapiens

<400>

173

ggtaccagat gctagctggg cctggtgggt
gacagggata tcccagagaa ggaaggaaat
attggaatta agcttttgta aagctttccc
tatttgtgga aagatttctt tctcaagtag

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

<220>
<221>
<222>
<223>

<400>
gcggecegang
tccagtctca
gaaaaagaac
ctcaggcceg
gaatcecgett
tcttggaacc
atttntgagc
tctcaaacgt
tctegatgac
aagncttaga
acatcagcaa
taancanggg
agaantcnnn
ccactggtgg
agecnggttce
nccttaancn
ccncaaggcece

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

<220>
<221>
<222>
<223>

174
987
DNA

Homo sapiens

misc_feature
(1) ...(987)

n=24,T,C
174
tacttcacca
gcagtnttga
tcagtgggtg
tagtcatcct
gccctegacg
tttagctcecg
agaggagcca
ctgcecgecaga
ctctattacg
atcagcantg
acccctttygg
caccanatnc
nagacggctt
ccgnnacttn
cgggcttaaa
aaaancccgg
cnntttcaan

175
574
DNA

or G

tcactgactc
cagccgtgtce
tgaggccgge
tgatgaagtg
ttectgetgtce
gacacgacca
gtecttgtctc
gtgttcecctyg
tcctgettgn
gngtcccaan
acctctaata
aaggaggaaa
ggaccctgne
tggaaccgnc
tggnatnecgn
ggggcctnan
tngggan

Homo sapiens

isc_feature

mi
(1) ..
n=A4,T,C

. {574)

or G

attccancaa

atccacccag
accctttgcecce
aaatccttte
tagtttttaa

catggacttg
aatgagcccc
taggtaggag
aggcactagt
caacgacagc
tanacttgaa
gggcatcgtt
nggngggctc
ncttcttaat
gccecatactt
nacatggaat
gaaanggatn
cggcnggccyg
ttgganccaa
tcccaattcec
gaanggnnta

68

cntggnggcc

acgagatgat
accaccctca
atcattctac
taaaactaca

atcagccgcce
tcacgaccce
ttctccacaa
ccggtgettg
gatgacctgg
gttgttgtat
aagaatgcgg
cagctcattg
agtgttctga
tgacctatag
ggaattataa
gtangacagn
ttcaaanggc
acntggctaa
ncccaaatta
acnccentta

PCT/1B99/01062

gttattangg 600

617
cgtggaggga 60
ggaagataca 120
agttttatgce 180
gt 232
gctggatgta 60
ccatggngtg 120
agccacggct 180
aagccaaatg 240
gagatgttaa 300
tcanacaggg 360
ttcacctgat 420
ttgngngcct 480
atgtcctggt 540
acagggaaaa 600
ccccagagta 660
aagaagttnn 720
caattccann 780
aaanggccnt 840
cggcccgnaa 900
aatgggttng 960

987
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<400>
actccccecgec
aaactgtctc
tgctggaaga
gtcecttgtgt
gaaagcagga
ctggaaattt
atcagtgttt
ttttacacat
aatggttggt
ccttettceta

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

<220>
<221>
<222>
<223>

<400>
ggtacagata
aagggcccat
ccacggaagt
gcccactgcect
cctettectt
gacaagcaac
gccaaatttc
agacaggata
gtttgnaata
acacactggn

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

<220>
<221>
<222>
<223>

<400>
acagaagagg
gaaatgatcc
gaagagactt
gatttgctac
tgccgtgaaa
gaatcatcca
agactaacta
acactggatt

175
ccctctgaaa
tggactccaa
acagcagagc
gacatttgga
tgtggcagtt
cttcacaaag
gtattcatgg
ggtcagaatg
ttcagcattt
gttgacaatg

176
570
DNA

gcatgtcaca
atttggatgg
ctcctgeacc
gaatcttect
gcagtgagaa
tagagctcat
tgtggcacat
tgttcaaata
taaaaaagac
gcaatggtcc

Homo sapiens

misc_feature
(1) ...(570)

n =A4A,T,C
176

ttcattcagg
tcactcacaa
cctgcagggt
cccagaaaga
cttggaatga
cagtagtggg
aactcttgcecc
agggatgaca
aaggcnttaa
gggccgtcta

177
621
DNA

or G

agctccagga
tccacccaac
ttgtcagtct
aagaagaact
gacccaggta
ctcactttag
ctggggcaaa
tnccatcaat
actnggnacc
agggatccca

Homo sapiens

misc_feature
(1) ...(621)

n=24,T7,C
177
atgaagaaga
cagaaagaaa
ctgaggaaaa
attctgaagg
cagaagaatt
tggaaaatga
tttagaaaca
aaaacttttt

or G

ggatgaagag
aaatcaagaa
taatcaaatg
tagtgaaaac
agtaggatcc
tgacgaagcc
tttaagatgc
ggngtaaata

tcatgtaaat
gtcagcctct
ctcagcaagg
tcatccagac
aggaaaggaa
gaactctgtg
ggatccatgg
catctcatga
tcccttaaca
ccen

aactggattt
ggcattecctg
gtgggggtga
tggaatatga
gtgctcaggg
ggacgcaaac
cttctagcaa
caaagttgna

tggcceggec

gaagaagaag
aaagaatctg
gaggaatctg
gaaggccctg
aattccagta
acagaagtca
cagtatttta
aaaaatggga

69

ttgcttctaa
gcagaaagtt
gaccagctcc
aactctactc
agatgggcag
ctgtcttetg
cattgggtaa
tggagacagt
tttatctcag

gctctctaga
gcctceggte
gtgccctaac
gactccccag
gatttctggt
cacaaagccc
ccaggccaga

aatgggaagg
ggccgtttaa

agtcttttat
atgatgcctt
atgtgtctca
taagtagtag
aaactggaga
ccgatgaacc
catacaggtt
ccctttaggn

PCT/IB99/01062
catctgcttc 60
tgtgttgaga 120
caaaggaaag 180
gaagcaagac 240
actctgcettt 300
gtaacatatc 360
atctggtggt 420
ncccaaggta 480
aatcatgagc 540

574
gggcagctca 60
acagcctcag 120
accatgaact 180
gtctcctgac 240
gttggccatg 300
acctcaggaa 360
ggcaaatgtc 420
gacccancca 480
aggcgaattc 540

570
gacatcaaga 60
aactgtgaat 120
agctgagaaa 180
ttcttctgac 240
gattctttca 300
aatgggaaca 360
ctggntttta 420
ttttacccag 480
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gaagaaagcc aaggtttggt aaaaattaaa aggtanccct tggggccggg gaanccacgg
ctttaagggg ccgaaaattt ccaagnacaa ccttggccng ggcccggnta ncttaaaggg

ggaatnccca agaccttnng g

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

<220>
<221>
<222>
<223>

<400>
actccttect
tgtcectgece
tcecttttettt
gctatggaca
gtttgagcct
aatgttaaat
atttactgnt

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

<220>
<221>
<222>
<223>

<400>
cgaggtacaa
actgcagcta
gacaagagca
cagagtccca
ggttgaagtg
acaacaagga
ngactagtat
cacagcaact
tttcagettn
accttectgcet
taggtaaact

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

<220>
<221>

178
403
DNA

Homo sapiens

misc_feature
(1) ...(403)

n=A4,T,C

178
gagcecgctge
acaagagctt
ttcaggttta
aaaaangaaa
aatctgattc
gattaaattc
accttattgt

179
650
DNA

or G

aataagcttt
ctggttataa
tacataaatt
aagatccact
ttacagtttt
tcagtgaggc
aagtacctcg

Homo sapiens

misc_feature
(1) ...(650)

n =A4,T,C

179
gectttttttt
aatacagata
gctgggggcea
gccccaaccc
aggaggacta
ctagcatcag
ttatgaaaat
gcetgngttg
ttacggngca
tacatntaaa
tactggtnag

180
639
DNA

or G

tttteetttt
gagaagcaac
cgggggaggc
cctctgecat
caggctgggg
tcteceectt
ctgtaagaga
ggaacttttc
tgcagcttta
aagggtgang
cagctanatt

Homo sapiens

misc_feature

ttgctgtgga
atagacaaag
ttcgtcacct
aaaaagaaag
accttcttga
tatcttecctt
gtcgtgacca

tttttttetg
aaagccaggc
agaaggaaga
tggctaccct
tgaaaataca
actccaccce
ctattctatg
aaatcagtga
ccaaaacttg
aaagagggaa
caccatggtc

70

atatgacgac
actctaattt
ttataaacag
atttagatgg
accaatgtaa
ttcecececagta
cgc

agccaaccag
aaatacccat
gaaagaaggg
tgctcceccecac
caaggacagc
caagaaaaat
tagtggctct
tttgcgggaa
ggtaaagncc

gggaaaaagg
nttttttggg

PCT/IB99/01062

agctagatac
ctaattgacc
cgcagacggce
cttecttgcca
aagtttttctt
acattcctga

ctaaaggatc
cagagacagt
gaggagccte
aaatccctgg
ccaacaaaat
acccttattg
aatcccatat
ccaaccggat
agncacattt

ggttaagggc

540
600
621

60
120
180
240
300
360
403

60
120
180
240
300
360
420
480
540
600
650



WO 99/

<222>
<223>

<400>
acatacggct
tcgaaatcct
gccectggcet
catggctcag
gtctccagaa
tttggataag
aaagctgttg
cgccttgeag
tgtcagaaag
ctgataatcg
angactgaac

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

<220>
<221>
<222>
<223>

<400>
acaagagagg
ccagtgttat
taaaatttct
tgaaccctta
attgctgact
agtgagcttg
ttgattttag
acctacagaa
ttgagggtag
tggtaattct
cnttgttggg

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

<220>
<221>
<222>
<223>

<400>

64576

(1)...(639)

n =A4,T,C
180
gtgcgataca
cagttccttg
tctgctgcag
cactttaatg
gctgctgtgg
attaccgaat
tctcaagagce
tgatatttag
tcatacagga
gattgtagag
actgtgcagc

181
644
DNA

or G

ccagcattga
accctgtgtt
ccaaagccat
gactcctgga
gcttgctaaa
gtcttagtga
ccagcaatgg
gcataccaat
aatatggnca
cgtgttcaag
nctagtccac

Homo sapiens

misc_feature
(1) ...(644)

n =A,T,C
181

ttccaggagg
gcctatgaat
aaaatagaga
aaaatggaag
tgaagataga
gaagagagca
cctggtgaga
acttagttta
agatttatgg
ttcaagggtg
cangncctgc

182
609
DNA

or G

gggtgatagg
gtgttacatt

tattatcctg
aggatgcagg
ggggccatgt
ccttgaggca
ccccgagcat
aagccactaa
cttgtgttac
aattgtagtt
tggggacttc

Homo sapiens

misc_feature
(1)...(609)

n=234,T,C

182

or G

attggttgga
gggctatttg
tcataacatt
gattgcccgce
agggacagca
actatgttct
catatcctca
cccattgtgg
gtttatcecga
gtgcctgege
aatgngaat

cagaattttg
atgtggtaaa
gattacctgg
agtcagattc
ggaaatcaag
cagatgagaa
ataaatttgc
gtttgtggta
aagtagaaga
ctgggagtcce
ctggtttaac

gagatgagtg
atgaaaggcc
tgctctgtet
tccctcgatt
cttgtcctag
gttcaggtta
gatccacagt
aaaatggaca
gactctaaat
tttgtggtcc

gtccccatca
agggactttg
gggaacccag
aaaggaaggc
agaaggaagt
gcttggectt
tgtgctatgce
atttggtggc
gcagtggaaa
tatctanctt
cttg

PCT/IB99/01062
aagtcgttga 60
tgtgtgaaaa 120
gccgagatca 180
ccttcectgtt 240
cccgattacc 300
tggcattgaa 360
gttcttagat 420
gactcatceg 480
aagcaccgag 540
tgngaagcna 600

639
cctteceectge 60
cagatgtaac 120
tgtaattaca 180
ccaaggtgct 240
gaatccttcece 300
acctgatgcce 360
cacacttctc 420
tttaggcccce 480
agttgggcett 540
gggntcagaa 600

644

ggtacagaaa agtcagatca aattggatat gtagacattg ctaaggattt tgaactctaa
gggcattgat aagctactca agggttttta gtaggggagt gacttgatta gacttattta
tttgttgaaa agtctgtgtg gctggtgtgt ggaaaataga atggattgaa aaggaactca

71

60
120
180



WO 99/64576

agtggagcat
cctggatgcect
aatatttctg
gctatgggca
ttaggaaccc
tgctcgtgtg
- caactcggcg

gtcttaggn

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

<400>
ggtactcatc
aatccgagtg
ggatattcac
gggttaccat
ttctagectge
ctttattttt
tttgcttaaa

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

<400>

ggcggcggat
ttgtctctet
cctgagagaa
ctgggtagcc
ttccttgatg
ggaccacctc
tcacgacttg
acc

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

<220>
<221>
<222>
<223>

<400>
acccgcagcet
tcteceettcet
cgctggagece
accagcagtc

caagactcag
ggcaataggg
tgctggagaa
tagataacat
aaaatttaag

ggtagacaag
tecttggtgaa

183
401
DNA

ttaaggagtt
aaggggatgg
gtagattggg
aaacatgtag
agtagactga
gagaccnttc
agtncctgcce

Homo sapiens

183
ctttgccage
gccccagect
aaggatacag
actgagtatc
aatttaaggc
atgtggagaa
ttcatgectgt

184
423
DNA

aaagatgcac
catgcatgga
gggacatatt
tgtttttect
agcaatccaa
gggtcttgca
tctaaaaact

Homo sapiens

184
ggaggtcagc
gccacccagg
gctgctegtce
cataagactc
gagccggtgg
atcaagaagg
gacagcaatc

185
669
DNA

ggtggtgcetc
acatcatggc
aggccecetge
tgacttcctc
agaaggaacg
ccacaaggcc
aagcagcaat

Homo sapiens

misc_feature
(1) ...(669)

n=A4,7T,C

185
tgtcceccatc
gatagtcatg
gtttcecggtg
ccacaatccc

or G

ctcatattca
tgtaggaatc
ctggatacaa

tgtgaaaggg

aatctaggtt
attcatgaaa
gaagttcatg
agaaagtaaa
agagaaccgce
aaaaggatca
cgcggecgtc

aactataact
cagacctgga
agcacatcaa
caggcacatc
gagacttgaa
tacaatagtt
agatcgattg

gctgecggttt
agctcacctg
catggctcca
agccacctca
agcatctact
agaggagctc
ggtactaccg

tccaggcaaa
tgtttcagtt
cgagctatca
atgaggtaat

72

ggaaataatt
gaatgggata
gcataaacat
ggtgacctag
tgtagaagtg
tcattacagt
naggcnatca

atggtggtaa
cttctectge
ctggcagagg
atttttatct
taataataat
taaaaaagac
t

ggaatcactt
gtaaagcgat
gttggccgac
cccatttecec
ccctacatag
ctggagctac
gcgctacaaa

tggcacagac
gctctttggt
ttactgctcc

agcccaaggg

PCT/1IB99/01062

gtagcttagg
cttgagaaga
tataatggat
ggcagaagcc
ggaggaaanc
naaaagctgg
gccatgcgcec

cttacaggaa
ccaaggacct
cagaggcaga
ggaaagactt
tcaacaacag
aaaaaaaacc

gctaggagtc
gcacgtgcect
tgagacttgc
acctceccagg
agaagcaggt
ttggtggcag
gtgaagtcgt

atcatactgg
aagtcgattc
catggccaaa
gaaggtattg

240
300
360
420
480
540
600
609

60
120
180
240
300
360
401

60
120
180
240
300
360
420
423

60
120
180
240
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tctggaacca
gagagaaatt
cccectaage
tgtatgaaat
cacaaggcaa
aaaaattgtg
ggntttgaga
aataagccg

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

<220>
<221>
<222>
<223>

<400>
ggtacatgtg
agcttcaatt
ctccaaatat
gagaaatgga
tacacttctt
gccaagtatt
taaggtagca
taaagcagca
ggccaaaaat
ntgcagcngc
cttgcctccce

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

<220>
<221>
<222>
<223>

<400>
ggtacataga
ctgaagaatg
caatgtcaca
aagtattgtt
tatgaagtag
gttttatatt
ttttgcttta
tcttggattg
aagacaaacc
aaaacatttt

gaagcacccg
ttaaagctgg
ccgtaaaacc
agggtggtgg
aatggaggca
aagtgaagtt
gcngaccanc

186
638
DNA

agcccecctte
gtgtcagggg
agcaagtttt
gtcacaagag
gggttgagaa
cnggccacgce
agtctggncce

Homo sapiens

misc_feature
(1) ...(638)

n=A4,T,C
186
cgttggcatt
agttgggatt
tgaagacttt
aactctaatt
aaggcgagca
tgatggagct
gcagctgctt
gtattacaca
gtggtgaaag
aactcctgaa
ccggaaggaa

187
628
DNA

or G

atggatcgat
actgctctge
gtttacatca
ttgaaagaat
tcaaaagccc
gactctcatc
cctgectgncect
ggatncncag
aaatgaaaac
natcacttga
ggcctaggtt

Homo sapiens

misc_feature
(1) ...(628)

n = A,T,C
187
aattcattga
ttttacagca
tccaaaacac
ttctgatgcc
acaaaaaaat
taattataaa
tatttttgga
gtttttactt
tcatttgcca
aagcatcaat

or G

ggtatataga
aaattttcta
tagtttcatc
atacccttgt
ttactcaaac
ccaaaataca
tcaggttaaa
ctgagctata
taaaaatcaa
atgactggtt

tcgtagacaa
agacatcata
tattagtgat
atcacatgct
cacnggacca
antgncantg
aaaattaata

ttttacaggt
tcttggctte
cagacaatgc
tgaaatttga
ggggaggttg
gactatgata
canaaggtct
agaatgaagt
ttacctaaat
cccttagntg
ccecgggcec

tactcatctg
ttttctttta
aatttctage
catacatatt
ttcattcaaa
tttgcatttt
gtcctgggga
ccgtcaaaag
gatatagatg
ccatgaactt

73

agagggcacg
tgtcggcagg
ttccaaaagg
tnacaaggta
cattgaccaa
atacatctta
agtgggaaat

tcagccagtt
caagtatgag
ttataccagt
gttgggtcga
atgttgaaca
tgggtgcatt
aggacaagga
attggaagca
catcgecentce
accttaaagc

tctaggecagt
ttaaatagtg
agtaataata
attaaatgac
tcctaattgt
taagctaatt
tccecctgaat
acacataagc
tctggtecga
aagtacttct

PCT/1B99/01062
caggtacaaa 300
ttctgtgatg 360
gggaagggag 420
ataaaaatat 480
gggcgaaatt 540
tcaggagaca 600
ttcttggect . 660

669
tcececggaaga 60
gagatgtttt 120
tcccaaatcec 180
ccecttgecac 240
gcacgcttta 300
atcatccttc 360
aaatggaact 420
tgcagcacat 480
aagaataagt 540
ccgnaaanac 600

638
tcccaatttt 60
acacgtcaaa 120
gacttgctgt 180
caatattatg 240
gataattttt 300
tgtctcaaaa 360
gttattgcce 420
ttcaaaagtc 480
aactncttga 540
taatgagtat 600
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tctttctgaa gctgaaagaa gattgttt

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

<220>
<221>
<222>
<223>

<400>
cgaggtacaa
gtagttctga
aaaaagacaa
gtgaaggaac
tgagactatc
ctcctattag
agatgacaag
aagagagaga
aaaactgaat
gaagaaaatg
cgagtaggac

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
ggtactttaa
tcttaaataa
gtaaagttat
aaacttcaat
agaacataac
taatacttgt
gtttacaatc
tcttetecttg
tggnaagggt

aaagggagaa
gnaagtaatt

<210>
<211>
<212>

188
654
DNA

Homo sapiens

sc_feature

mi
(1)...(654)
n

=A,T,C

188
ggtggactgt
atccatggaa
agatatttca
gaccaacaaa
agtatcaaat
taatgaagta
agaagaaaga
anagaagaga
gtaaagatcc
ctagcagcca
tacttggcag

189
650
DNA

or G

gcatgcctca
aatatcaata
aaagaaaaag
atgaagagcc
aatcaggaac
gaaatggaat
aaaatggaag
acaagctttg
cagattgcag
acccctgeca
caccgteogga

Homo sapiens

misc_feature
(1) ...(650)

n=A4,T,C
189
gataattgta
aactcagata
cttttetttt
tgaaattcaa
tgccatatta
aatgctgatg
tatcatgagt
ctgnaacact
gaaagttang
aaagaaacca
ggatatncca

190
699
DNA

or G

ttgatctttt
ggttaagtgt
ttcctaatca
tagtatttat
atgttttggt
tgttaatttg
attattaact
tgccttaact
actcttggat
ggtctttttg

agggtgggan

<213> Homo sapiens

aagaaaaccc
gtggttatga
atacacaaaa
cagaaactaa
cagattttat
cagaggagca
caattttgca
gaaaggatca
tgatgctgag
agtaatagac
gaccngactg

ttcagattcc
tagaaatttt
gagttcttga
tttttaaaaa
ttatatccte
ataccagttg
aaaatctatg
tttangaaag
ttggngaccg
ccaaaggctg
gacaagtctg

74

agagtgccct
gaccagacgg
tcagaatatt
acaaagaaag
tgatgatata
gattgcagaa
aggcttttgce
gcacagccna
ttatttanga
taancgggga
tcacatggtt

ttgtattttt
aaacagctta
ccctttggtt
aatcactaaa
tatagtaata
agtagaatgt
tgcttttcaa
nggtcatttt
naatctgaag
ggaaccntat
aaaatcacng

PCT/1B99/01062

628
gttctaaaac 60
aaaaaagaat 120
actttggatt 180
ctttctecac 240
gaagaaaaaa 300
aggaaaagga 360
cagacttgaa 420
aactgaagtt 480
acnagccata 540
aaagttttct 600
anan 654
aataaagtaa 60
cattgttagce 120
attgagttta 180
ctgtgcctaa 240
gaaaaacatt 300
gatcaatcca 360
taggaatcat 420
taaactgcac 480
ccgaatantt 540
tcanctttgg 600

650
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<220>
<221>
<222>
<223>

<400>
accagctcta
aaagtgaatg
tggggataaa
caaatcaata
gggctttgtg
cccaaggccc
aagcatgtgg
gaagatatta
ggtggaaagc
nccaaaaaag
ttgaaaatga
tcttecegegg

<210>
<21l1l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acaaagattc
gaatgaggat
aattgaaaaa
aaattagcca
gcagttagaa
atgtcctttg
gaaagcatcc

<210>
<211l>
<212>

misc_feature
(1)...(699)

n =A4A,T,C

190
atctgtggcg
tctgaagttt
atacttgtgt
aggacatgaa
tgtgtccctg
atctccaagc
catgcagaaa
accaggaagt
nttcacntgt
gtgtacctgg
aaagggtggt
gggcaaggca

191
378
DNA

or G

tccagtttte
tgtectttttt
ttaatcagaa
agaagcagaa
taacaagtag
cttgacaaag
cagatcaata
tactgggtga
cagcnaacnt
ggnnaagggg
tenttteccac
antanccttg

Homo sapiens

isc_feature

m
(1)..
n=A,T,C

191
cagacagact
gtaattttca
tgaaattctt
tggttaaaca
acataaacat
gattccagac
ctagtacc

192
624
DNA

. (378)

or G

ttgttttttg
tttacaagca
gagaatacta
taggtgagtt
ttgataaaac
acacactana

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
acagtaaaaa
tgggtgtgge
agtttgctag
gtgcctcecagt

misc_feature
(1) ...(624)

n=A4,T,C

192
gtaaacttcc
ctagggcecc
gttcgaatcc
ttctccttta

or G

ctccatccca
tcagtgtaat
tgactccctce
taaaggcagg

tttctttttt
tctttgtect
caactggaac
aagaatttga
gtgctgcctg
ctcattcctg
cccgettcaa
tgcanttaaa
ttaattggat
gtgggcccag
tgggcecttt
gceceggnan

gcttataaca
aaatgtgacc
attagtgacg
aaacattgtg
ttctcaaaat
aaaagtaaac

ggcctgccag

gtaggggttg
tttgtagctc

gatcatgaga

75

tttttttett
tttccatctg
gcattgagga
cggacctagg
cctgectgaa
ccaagctcat
tgcattcatc
aaatcaaggc
gaaccggttt
tggcceccaa

gggccttggt

atgtgtagat
aaaatccctt
gccaaatctt
ccttteccaaa
taattatgag
gttaaagagg

catccctgat
tgagcacaga
tgtgcttcaa
gtgcctgtcce

PCT/1B99/01062
ttttaatgtc 60
cttcattctg 120
agggatggac 180
aaaattctgt 240
gctttgattt 300
aggcaggatg 360
tcatagcata 420
catacctaca 480
caaccatttt 540
gtgggacctn 600
aaccaagncc 660

699
actacacaaa 60
ttcttecttaa 120
agactatttt 180
attaaggttt 240
tggcttattc 300
tgatattttg 360

378
gccgactttc 60
ctttggtgcc 120
ttgaaatact 180
cttgtgagca 240
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ctatgaaagt
attttgttaa
taactatgaa
atctattttt
tttattttta
tatattttgg

- taaacctttn

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

<400>
actgctactt
ctttgtggcet
atacttttcc
catgggcaaa
aaggaagatc
cttcecttgcee

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

<220>
<221>
<222>
<223>

<400>
ggtaccttct
tcagtgaaaa
aaatgcgaga
agaaactgac
tatctccaga
aaaagttcct
tgaatgagca
caacaaaatt
gtggaaacaa
tgtgancccc

cgggceengg

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

<400>

gttagctgtt
tttttaaagt
cttaccaccc
aaggggggga
cacaaggagc
aaganctccc
ggactaaagg

193
348
DNA

ctttaccaga
atttcaaaca
agaatttaca
accctgcagt
catagtggtc
tcctaggnca

gcng

Homo sapiens

193
ctataaacgg
gcgcaaggag
ttcctgatag
cagctggact
ctccectettg
ttctacctect

194
627
DNA

acagccgtaa
ttcatgcaag
aagccacatt
tteccaaggaa
cacaattaga
gttccacccc

Homo sapiens

misc_feature
(1) ...(627)

n=A4,T,C
194
cagccagctg
ggaacagcag
agtgtgtgag
cctecctecag
ctcttetttt
ggagcaaagc
tgaggatggt
agttaaggtg
gcatgtgggt
ccaagtgtng
aattcccaag

195
405
DNA

or G

cagcaaagcc
ctgctgagca
caaaatcagc
gtagccagca
gaatatgtcc
atggacatcg
gatggtgatg
tccaggaaga
gcaggaagcc
gacccgecgce
gttentt

Homo sapiens

195

ggtacaattc cacttatcca tactattcct
aaatgcatgc gtaatgtaga ggctaatatt
acttcatatg tgttttaaac ttttgtcaaa

ataaatgcat
caaagtttga
aatgctgaca
tactgcttaa
atacttaagc
tanaagcttt

gactaggcga
ttcgaaggtg
tgetgetttg
ggttcagact
gtgtccccat
ctttecttcee

aaatggcaga
cactgaagtg
agcttctcecg
gacagaaaca
cacctaagcc
aggatctaaa
atgatgaggg
acatccaagg
aaaagtcaga
caaggcaagg

ttataaaagg
ttctggcagt
atagtcatga

76

ttctatatct
aacagaaaat
ttttgcaata
tcectetttee
tatttttttce
gnceccttttt

tcctecactte
acctcttgtc
cagggagagt
agctgtgttce
cggtctccag
tttccacc

gaagcagtta
tcaggatgaa
agagaatgaa
tcttectaag
aaaaccttct
atattgttca
ggatgacgag
gtgttcctgce
ctgtggtgtt
aaaccttggg

cagatttcag
ccttggttece
aagatatgtt

PCT/1B99/01062
tcccatatgce 300
tgtgtaacat 360
tttatttcgg 420
accccaacct 480
agtaactnaa 540
tttacagtgg 600

624
taccaggact 60
acactgatgg 120
tggccctatg 180
agcattcaag 240
tgcggcatcc 300

348
gaggaatcag 60
gaacttgaga 120
atcatcaagce 180
gataccctte 240
cgtgttaaag 300
gagcattctg 360
gaatggaagc 420
aagggctggt 480
ggctggtgct 540
ccctttttaa 600

627
gtaagcttct 60
tgaaatttga 120
atttttgcat 180
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aatgaggtaa
ttgcatgagg
gctgaaggaa
tttttgtagce

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

<220>
<221>
<222>
<223>

<400>
ggtgaaagga
aagctgcagc
gagtatagct
gaggagagga
cttctcacat
aggggcagtg
tttgaccgat
gctttcaaga
nataaaaaaa
aattcttent
aancccataa

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

<220>
<221>
<222>
<223>

<400>
ggtacagaga
aaaagtcttg
ttaccagaga
aatgaacatg
ggtcacattg
tcactgcatc
cttgaagcga
tcatgaaatg
atttgcaccg
anaannntan

gggggcecttt

<210>
<211>

tatatcaggg
ctgtgtgeat
taacacttac
tgtaaactgt

196
658
DNA

gcgggcactce
tgtaaaatgc
atttaactga
gtacctgccce

Homo sapiens

isc_feature

m
(1) ..
n=A4,T,C

196
gttaaaacgc
gttctectgec
aatgaataaa
tacggccctc
taactgccca
tatggagcta
tgcagcaatt
cnaaaaataa
acttggancg
tttnggtttn
gettggtttn

197
615
DNA

. (658)

or G

ccagtggtca
aggtcaaatg
tggttgtttc
cctgaaggat
ggaatgtcat
cgtgtagaag
aaataagttg
acctttcacg
gnatgnggtt
aaaattgaac
cttgnnnaaa

Homo sapiens

misc_feature
(1) ...(615)

n=A4,T,C
197

aagaaataaa
aggacaaagc
tccagaaaga
ctcttcaaaa
ctgaacataa
ctatagaaga
tcaagaatcc
aaacccaacc
gtagcagaat
aaaaaaaann
tangg

198
557

or G

agatactgag
agcagaggtc
acatcgcaat
agatgcactt
ttctaaaata
taatcctatt
agattctata
ttcgggcecat
tggccaaaat
nttnacttgce

ataagacagt
cataaagagt
gcacttttct

gggccggcecg

ttaagtgaaa
ggcatgttta
tttagaaaat
aaagtccacc
gctgattggt
gagagaaatt
attactgngt
ttacccccaa
tcttggaaaa
ncaggnattn
ctttgnaant

aaagaggtgg
gtaaagaata
ctgcttcaag
agtattaagt
aaatattggc
gaagagattt
caaatcaaat
cgcagagtnt
acttntgaag
ccggnggecce

77

ataaatccac ttgtctaaac

tttgggtcag

gtaataaata ccaaagtagg

ctcga

catcttttat
gaaaataaga
taaacacaca
tggacggtgc
tccecggaagyg
tgtgtgtggc
tgatttaaat
annaaaanan
agtttggatg
ggggggancc
tngccecengg

atgacctaac
caaatgctgc
aattaaaagt
tgaaacttga
acaaagagat
cggttctaag
gcacttttgg
aaaaaggaag

ggaccggttt
ttnaangggg

PCT/1B99/01062

tgaatatttt

caacctgcaa
gaagatggct
cagagtgtaa
cctgececteg
gtgtttggca
ttttgtaaat
acttatgaaa
tnnnnnttta
ccatttgcna
nttttggaaa
nttaattn

agcagagctg
agaggaatcc
tattcaagaa
acaaatagat
ttcaaaaata
cccagaggat
aagcenggtg
gaagaattgn
agaccaaaaa
attcncccat

240
300
360
405

60
120
180
240
300
360
420
480
540
600
658

60
120
180
240
300
360
420
480
540
600
615
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<212>

DNA

<213> Homo sapiens

<220>

<221> misc_feature
(1) ...(557)

<222>
<223>

<400>
gggacctgca
cggaaaagtc
ctttacggac
caccaacaca
ccagtctgat
ccaagtagaa
tctgacaaag
ggtcacagtg
attgctggcet
ggncgtctan

<210>
<211>
<212>

n=A4,T,C
198

gttggtattg
gagataattg
actgaacggt
gtttttgatg
atgaaacatt
tacaagggag
atgaaggaaa
ccagcttact
caatgtacct
tggatnc

199
498
DNA

or G

atcttggcac
ccaatgatca
tgatcggtga
ccaaacgtct
ggccctttat
agaccaaaag
ttgcagaagc
ttaatgactc
nggeccgcgaa

<213> Homo sapiens

<400>
acaatgatgc
cataaaaaca
attgtgactg
ggaattaagg
aaagagaacc
tctgcectaca
atggaactgc
atcgctgaag
aaagaacttc

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

<220>
<221>
<222>
<223>

<400>
ggtaccctct
gacttctata
ggcaccctgg
catgatattg
gacttcttca

ggtgcagctg

199
ttctcacagce
aagaaggagt
actgtaaacc
aattcaagat
tttctgtgac
ccagccatga
agcagttaat
aactggaact
atagtacc

200
615
DNA

ttcaaagaca
atttgaccgt
gaatggagag
gaatattgaa
attggaagtc
gcacagagaa
ttctgtgtgg
cagtattttg

Homo sapiens

misc_feature
(1) ...(615)

n=A4,7,C
200
cttccagecac
ccteccattac
acccagtaga
tcectggttgg
atggaaaaga
tccaggcagce

or G

ccaggccagt
ccgtgeccga
gaaagccctt
tggttctact
actgaataag
catcttgtct

cacctactct
gggaaaccga
tgccgcaaag
gattggacgc
ggtggtgaat
cttctatcca
ctaccttggg
taacgtcagg
cacgctaagg

tgtctgaggce
atgaaagtgg
actgacattt
gctctteggg
atcttggagc
cgcatcttgg
attcaagctce
aaaatcagtc

attgagatcg
tttgaagaac
cgagatgcca
cgtatcceca
agcatcaacc

ggagacaagt

78

tgtgtgggatg
accactccaa
aatcaagttg
agatttgatg
gatgctggca
gaggaggtgt
aagactgtta
ctaccaaaga
gcgaattnca

atcctaactg
cattggataa
catctatcag
agaatcctta
gtatggagga
aactgtcaac
aaagcaagaa
acagtcttaa

attctctcta
tgaatgctga
aactagacaa
agattcagaa
ctgatgaagc
ctgagaatgt

PCT/1B99/01062
tttteccagca 60
gctatgtcge 120
caatgaaccc 180
atgctgttgt 240
ggcccaaggt 300
cttctatggt 360
ccaatgctgt 420
tgctggaact 480
cacacttggn 540

557
cgaatcagcc 60
ggtcattgaa 120
tatttttact 180
ttttcagtcc 240
ctttactgat 300
tcaggcgaga 360
aacaaaaagc 420
tgaacttaag 480

498
tgaaggaatc 60
cctgttcegt 120
gtcacagatt 180
gcttctccaa 240
tgttgcttat 300
tcaagaattt 360
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gctgcectettt
ctgncctcat
ctatcttgac
ggataccacc
aaattgaagt

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

<400>
actgcacttt
tctatccagg
tatctgataa
ggtgtatgca
ctattctgaa

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

<220>
<221>
<222>
<223>

<400>
acttttcaat
gcatcctttce
ttagatccct
ggcctgtett
caatgctggt
ttgatccgac
ttettgntgg
gttnactggt
ttgntttgece
tctaagganc

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

<220>
<221>
<222>
<223>

<400>

ggtactctta tacacacctg ttttctccaa tgttctcecctt tagtatggct ggtaattgtt
ttggtgattg ccacccccte gagatgcctt gccataagtg ctctgttgge ctattttgaa

gggatgtcac tcctcttccecce

caagccgtaa
aaccagtctg
tgnttggcaa

taccaccatt
gtggncttat
gttttaactn

ccttte

201
256
DNA
Homo sapiens

201

ataaaagcat ggataatatt
tattattaaa tctttttatc
gcctgaaacg acttttttta
actttggtca gcagaaacac

agtacc

202
584
DNA

Homo sapiens

mi
(1)
n =A4A,T,C
202
ctgatccatt
ggccacattg
tttgtaatgce
gtggaaggtc
ttgceggttt
cctggaagaa
gtttcttttce
ngcaaaggct
tggcttgngg
cnentgggcece

203
608
DNA

isc_feature
...(584)

or G

atcttctcga
tggtagaaat
attcctteca
ttgagaaatt
atggaaggac
tgcactgaag
ttcaaacttg
ttttttette
acctggccga
aacttggggn

Homo sapiens

misc_feature
(1) ...(608)
n=A47T,Cor G

203

ttggtattga
cctaccaagc
tcanggttat
caggcttcct

aaaggatcac
ccatgceecce
ataccataac
aatacgagcc

ctctttetgg
cctgagcaca
aaaacagctt
ctatgaactc
tgggagcttt
aaattcttca
gaaaatgtna
cctgaggent
cacctanggg
anntnggtan

79

aactgctggt
agaccacaga
gaagcgaccen
tctggacccc

aaaaggcagc
ctcaaatata
ctaaaaagac
tctggectag

aggcactttc
ctctgactgt
ggtctgttta
cttagacact
tgcttecectga

ctgggggaac
aggattgggc
tccgecagtcec

aaatccacca
nntt

PCT/IB99/01062
ggagtcatga 420
ccttcactac 480
gccttgeccaa 540
aggngttcce 600

615
attagcattc 60
ggagaattat 120
acttcttaca 180
ctaaggcact 240

256
ccacgagttt 60
tcttcaatge 120
tagatttctt 180
ctatcecgttt 240
atttccttet 300
cctgeeggtce 360
ccctgggtgg 420
annctctgaa 480
ctgggggccg 540

584

60
120



WO 99/64576

aacacagaat
ctacaaatct
actcataaat
ctatgattgt
cacaatttca
ttaagttaaa
ggtataccca
gccggtncaa
aactttgg

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

<220>
<221>
<222>
<223>

<400>
ggtacctgaa
gcttctttet
gtaataagaa
gtggtcttca
atgctttcct
tccttetgat
tccactttca
gcttagttgt
tcgcaagctc
attttcentgg
ccggaattca

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

<220>
<221>

<223>

<400>
ggtaccacct
ccttggttce
taggccaaaa
gaagcattga
aataaataag
aggagtgact
ggtgtttage
aagaaacaga
acanggtnac

tctcatttag
ttgcatgcta
catacatcct
aacatgecctn
gaacaggatt
tattcttacc
ggataaacat
aaggcgaatt

204
621
DNA

ttttctacaa
aataaaaagt
agttcattta
aaacacttaa
gtatgttaac
actgnaatct
attcggcata
cancnactgg

Homo sapiens

misc_feature
(1) ...(621)

n =A4,T,C
204

gatcttgatt
ctcgctecte
gttctagctg
tactctccat
gcacacgttc
gatctacttg
gtttttctat
cttccnattt
aaactttcta
tcataactct

or G

tgctacacga
ttttteetcet
ttcttgtectg
ttctgtcagce
agacattacg
gtgcttcagce
cttaagtttt
cttcaggtgce
acattcgact
tangcatngg

ntttgceetn t

205
607
DNA

Homo sapiens

misc_feature
<222> (1)...(607)

n=24,T,C
205
atcataggta
tatcttcaca
gtgaagtttc
tgaatcattce
gaaatcctta
ttctgactaa
tcatggcttt
gatgatgtgt
agtttgtgcect

or G

ttaccacaca
tcctttteag
tctttggaat
caccaagaaa
aagatctaca
tgctgecacce
atcttatttg
gtgtatgcct
gggtataaga

aactttcttt
attaagatat
taaccaccag
ctccgaacac
aatgaatttt
gcatatcctg
gcactatggt
nggccggtnce

gctttectcta
ttaagccggt
tattgtagtt
tcaatttgaa
cgcagttect
tgcttttcac
taagttcatt
attttttggt
cttgagttca
gcataattct

atttcatgca
tttgtataca
ctggccagtg
acaaacaagc
agttcaaata
cacacagaga
cceectecte
caaaatgcag
aaataaccct

80

acaaacacaa
tttagcaccc
tctatgttag
tttaatggaa
aataccactg
nccatatcat
ttgaacacct
natggatcca

gggcattata
ctacctggcg
cattcactte
gagccagcat
ctgatttaca
taagcctggce
cacttcctgce
ggtggttaat
acttctcecttt
taccacatta

tggtggcata
agaacacttt
atcctgtttg
acctaccata
tgtcatgacc
ataaggagta
tttcacgcte
aaacaggtgg
ctttecttttn

PCT/1IB99/01062

actattaaat
attagatgct
tataatcatc
agcccataca
ctttataaaa
aggtcccata

ggcccggcecg
ncntcgnacc

gtaagaaact
cattaggtta
ttctttgagg
ctctgaagac
agagaggagt
ttcatctaat
catggcttcet
agcttcacat
tgaangggat
tccaatggat

ttttaactgg
acctgagata
agcctctcag

gacctggcag
atcacagcag

gggcctgctg
cagtttataa
gcttttctta

gccaagggtg

180
240
300
360
420
480
540
600
608

60
120
180
240
300
360
420
480
540
600
621

60
120
180
240
300
360
420
480
540



WO 99/64576

PCT/IB99/01062

catgtgaatt atcccttctt aanattggtt aaataagcan tnncttanag cccccaaanc

nctntnn

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

<220>
<221>
<222>
<223>

<400>
acgcgtgacg
cccatecttg
agccaccaca
cttagcataa
agcctgtgat
cagecggagg
ggcctcagtce
ggtcatacca
tctagcgtat
gnggaccatt

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

<220>
<221>
<222>
<223>

<400>
ggtacctgtc
atcttctgac
tececectggece
gatttgagcc
gggctgggat
gaaccagtgc
ctgeccactge
aactgggtga
ctcangttta
ttcatagata
agtgggaatt

<210>
<211>
<212>

206
572
DNA

Homo sapiens

misc_feature
(1) ...(572)

n=A4T,C

206
tcactcacat
atgagttgat
ggtggatagg
agaaaggctt
gtcagcttcc
cgctgtatca
aggggctgca
aaccatgttc
aggcttcgtc
ccaaaaggtt

207
616
DNA

or G

agcaggaaga
tatttttcac
ctaaaatgtc
cttccacagg
cagcaatctg
gctgctgaac
tatagtcaga
gtctcagctt
tactccagtt
tnnactnggg

Homo sapiens

misc_feature
(1) ...(6l6)

n=A4,T,C
207

ccattcctaa
ccecactctcee
agaggtctct
agtctcaaaa
ctggagggaa
cagggcccaa
cttgagttca
ctaaagacca
acttctcacc
ggctactttt
ttttgg

208
614
DNA

or G

aaggatttgt
ctcctettea
gtgactgcct
acttttagcc
gagagggggt
gagacccatt
gaaatttaaa
aagaaaaaca
tgaaatctct
aagtttnact

<213> Homo sapiens

ctcacaacct
atagtgcaaa
tgcgccacga
ggctttactg
cattcgttca
accccgaacc
gtgaagctgt
tcattttttg
agagctattg
ag

gggtaatgct
gtcctgaaga
ctggactcag
ccagaatgag
ccaaggggac
tttccagtta
aaagcttgca
gttaaaaggg
nataccctaa
gcttctgtgg

81

ccatccagaa
gtgtttgacc
gceccggeatt
gtgaacatgg
atttctgcag
ttgttcttgce
gcatgtgagg
gtagaagatg
gttccatcag

ggcacttggt
ccccaagaac
cacgtgcagc
accagtgacc
cctgtggctg
tcagaggtga
gcaagaaaat
acagcttact
ttaacacaac

tgggctttgg

gcaccatttc
gattaccacc
caaattcaaa
tttctatgaa
gagacttgat
tcttggettt
gcettateca
ttgaaattct
tgccagantc

ggccaggaga
ccagttagga
agcttgggag
ccaagcagga
aggccatgga
ctgacatctt
gccagtgtgce
tgctctctgt
caaagtctct

gggctttgga

600
607

60
120
180
240
300
360
420
480
540
572

60
120
180
240
300
360
420
480
540
600
616



WO 99/64576

<220>

<221> misc_feature
<222> (1)...(614)

<223>

<400>
" acacaacgtc
gagtctgtca
aacttggcaa
aggaagaaat
tgtccagaag
gagaaaaccc
gccacatttt
ttgacaaatc
cgtatgattg
acaaaatatg
ctaatttaaa

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

<220>
<221>
<222>
<223>

<400>
acactgtttt
tcagctgagce
caatggattt
gaagttcttc
caggcaggcc
tcecggagttce
ctaggtcatc
aagceccggct
ctectttggtyg

gggcttgntg
cnggttttta

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

<220>
<221>
<222>
<223>

<400>

n=A4,T,C

208
atgaggttat
cttctaaaaa
tagaaagtca
caagaagtaa
gaatgaaaac
acctagagca
atgttaatgt
tgaaaaggaa
aagtccagga
atgaacttaa
canc

209
610
DNA

or G

tcgaaccaca
gacaggaccc
atcgaaaact
agccataggc
cagtgacatc
tcaacaaaga
taaagaacaa
gaatgctaag
tgaactgctt
agagagaaag

Homo sapiens

m
(1)
n=A4,T,C

20¢
gatggaagag
tgctgtcetge
cagcttctta
acacttgtct
atggcectgeg
caggacagct
tttaaggtca
aaatactgat
gaaaaggact
gcnttaaggg

210
589
DNA

isc_feature
... (610)

or G

gacattgtgg
tttggaaaac
tcatcagcca
gcaccccaaa
ctgacagcag
tccacaaact
atgtcagcat
ttcactgnga
gtgaaaaccn
antnancngn

Homo sapiens

misc_feature
(1)...(589)

n=A24,T,C

210

or G

gcgtcttecag
cttagtgccec
cagaaaaaag
tcagatactt
aaggagttga
atagaatcta
ttcatcaaaa
atgatttcag
cggntagagc
tctttececttt

acacgaagta
cgttecctgece
gggccaagca
ctggactatt
ctccagctac
ccttgceccacc
tggtaggatt
ataanggtca
tnggcaagng
gttttnggaa

aactttcaga
agccctectgt
ggaagatgtc
ctgacattgt
atattgtttt
aagtttgtaa
tgcttaaaga
atatcgaaaa
cacagctgaa
ggaaagcaca

actggagatg
gctgeccgatg
gtttttcact
acagtggatc
ttccaagggc
tttcttctcee
gattatggcc
acttttgggce

ggcccteggg
ttcecggnecce

PCT/1B99/01062

gaaaccagct
tgaaaaagag
tcatgacaaa
gcacatttgg
gcctgaattt
ggcagccatc
aagccagatg
gaaaaggcag
acaactncca
tatttcttat

gccttecagaa
gatggaaatg
gtcttttececa
acaaacttgg
ccgttetttt
agcgtgttte
tncacctcaa
canggaaaag
tgggctttnn
tttttggeccc

ggtacccagc tctaattact ggccgtagca gcatattgct taagaatttt gtagaactta

82

60
120
180
240
300
360
420
480
540
600
614

60
120
180
240
300
360
420
480
540
600
610

60



WO 99/64576

tttctcatca
tttctgtaaa
gactcagtaa
gacttcagga
aggaacatgc
atgtcagttc
- gcctgnecatc
gctggttgaa
gactaaggga

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

<220>
<221>
<222>
<223>

<400>
acgaactgta
tgattcctgg
tcagcctgat
aaaacttcct
tgcattgaca
ctatgattta
ttcagcagat
cctncaagca
cntgaccatg
taaatttggc

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

<220>
<221>
<222>

<400>
ggtacattcc
tatatgatac
ctataattta
ttaggctttt
ttgtagcaag
gtcaactcat
ccagcttagg
tcttgactag
tgaaaaggat
tggccaaagc

gcagctgtcc
tcctaategg
attccttcag
acagaaagaa
caacgaccag
acagttcagg
tactgaaacc
ctgtacctgg
nccncttggg

211
590
DNA

aaaggactga
agactcactt
gccttggcag
aatccccatg
caacacatcc
ctacggtatc
tgaaaggatt

ccggeeggec
ccancntggg

Homo sapiens

misc_feature
(1) ... (590)

n=A4,T,C
211
gcatcagcta
aaaataacag
ctaaacggat
attcttgaac
ctggatgagt
ccagaaaaac
gttggggatc
agtcccatcg
ggaaacatta
ccnattgnac

212
614
DNA

or G

caactgccat
atgaacaaag
ttattccagg
tttctcatat
tttgtgctge
ttecctgaaag
agccaggtga
atgccattac
nngacgcttt
cggaaccgga

Homo sapiens

misc_feature
(1)...(614)
<223> n = A, T,C or G

212
attactaaat
caattagaag
cagaataacc
tcacactttc
ttgattttgce
ctatatttga
cgaagccctt
gattaaaaaa
agttaataag
nncnnaaang

gccacataac
atattaggga
agacatcatc
tctctttaaa
ttcttatatc
acttaaagat
ctgaagatat
attcaaccag
gctcatcaat
gccccanttt

taaatagaga
ctcagcaatg
atggatccag
ccactagcaa
aggtttatga
tggttggagg
attgngataa
cttaaaggnc
gnaacanggc

tgaaattecgt
acagtattat
atctgcagct
ttgggaactc
ttttecatctg
cttaatgccce
ggtaggttat
ttaacccgac
ttaagctaca
ntgggnattc

tgtttggata
tggtggaggc
tgatctggtg
tgtgcaacac
ccgagaaagc
ctttatgtta
ccattccectte
taggcataat

tgggccgnaa
tgggtaaaan

83

cagatcccag
gaggctgaaa
taggttgaga
ctcecattttt
aaatgggggt
actgagtggt
taattccttg
aattcngcca
aannttgtn

aggcaatcca
gtaaatcagt
aaagagtttt
tcagactttg
gtggttgcta
aaactgattg
tcaggctctt
ttggnctgac
aantttggnc
cgnnccattn

acataagaag
agtaatttct
aaacctgtgc
cttccccatce
aactaccacc
gaatggaatc
cttcctcatc
ccgaaccttt
ttttgntttg
tttttnaggg

PCT/IB99/01062

tcctggatac
gtcttagtga
gaaagtgaag
atcaactgga
tcacagccaa
gtggatgaag
ntnaatgaat

cttgggggcc

gtagttatga
ttaaaaccat
ttacaaaatc
ataaagatgg
ggaagaatgg
atttggaaga
ctgctgaact
tgaatcaaac
ccattggttt

agtgggtcat
gggataagaa
attcccacaa
ccctcetttac
aaatctacca
tatccatgtt
aaattttcct
ggnctcataa
ggtcaagngt
gttaaaancc

120
180
240
300
360
420

.480

540
589

60
120
180
240
300
360
420
480
540
590

60
120
180
240
300
360
420
480
540
600



WO 99/64576

anggggntnc

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

<220>
<221>
<222>
<223>

<400>
ggtacctctc
gtcagcacct
gcttcaatgg
aataataaag
atatccaatt
tcttaattca
atgaaagaca
ctcatcacta
ctttteccatt
nccecttttgn
aanntggnca

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

<220>
<221>
<222>
<223>

<400>
ggtacaagtc
ggtcatccat
ccaatatgca
tactgcatta
acttcagtct
taaattataa
ttagagaaat
ctaagacttg
nagggaaagt
tttaaatggg
gaaagtaatn

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

annn

213
624
DNA

Homo sapiens

misc_feature
(1) ... (624)

n=A4,T,C
213
ttgtcatcaa
tttaagccac
tcacaataca
gaacaacgta
gcttacttga
atctcatgat
acaccatccg
aagaacaggt
cntactggta
ancccttcca
tacnnngtgg

214
612
DNA

or G

attttgccca
tctaaactcc
acactgctgg
tttttectatt
catctccact
cttccetetg
tccctttaca
attttcaccce
ccccectang
tcaantnttc

gnng

Homo sapiens

misc_feature
(1) ...(612)

n=A4,T,C
214

tgttaatacc
attcttacag
aggcatgtgt
ctctttggcec
taggcagatt
tgtgtcaggce
gatgacttcc
tggattacct
ggagtctgca
ccececttngg
ag

215
618
DNA

or G

ctatgtggtt
gccttcecagt
ttgtccaagc
tgggaaccct
tgacctttta
tgtgttttca
taagagttca
catggcatga
acgcaaatga
cctgggnttt

Homo sapiens

gttatttaat
cactaatgga
ctcteccaact
caagactttt
tagaggccag
aaatctaatc
ttaagtgctt
ttttgagtat
ggnaagntat
cnaattgnga

tcattaggat
caataatgga
aattggatgt
gtggtctgca
ggggcagcaa
cttcaaacat
gccacgcata
gagtttcaga
aaacctggct
cctcttttgg

84

gttggattcc
taagctcatt
tatttttcta
tatctgagct
aggcatttaa
tcctactctt
cagcttatcc
cattcaaatg
taactttttc
nggtnaattt

aactttttac
agagctcact
gtgcagtagc
ctacatgtga
tgctgaagga
gtatgagtag
attctagatt
ctcagecentn
ttggggccaa
cnaaantttt

PCT/1B99/01062

tcaaggctca
tacttccaag
taaaataaaa
tcagatacat
actcaatacg
ccctatctta
ctacatctat
cnttctactt
ctacctacng
ttnnaacccc

ctatccttga
ctatacaaaa
caatttcatt
atggccettce
cacagcaatt
tcagctgtaa
tcaagagcat
tgagccagtc
nggacttggc
ngtnnccaan

614

60
120
180
240
300
360
420
480
540
600
624

60
120
180
240
300
360
420
480
540
600
612



WO 99

<220>
<221>
<222>
<223>

<400>
- ggtactcggg
gctgagaacyg
aaggtgagaa
cacccctgat
agaaggctct
cctgaacgcce
aagaggtcat
nccaaagtca
agnctgggct
ggcccenttaa
caacttggng

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

<220>
<221>
<222>
<223>

<400>
ggtactccca
ggtgctatgt
acactgacct
aaagcagtaa
gtaacctgtg
ccagttactc
ggcttcttte
gctgtgtgtg
ggccaaattc
cnttggngga

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

/64576

m
(1)
n=A4T,C

215
aggctgatgc
tgccattgca
agataggtgt
gacatgcagt
gaggtatcaa
aagaggaagt
ccacatattc
tacaagcttc
ggaantgctc
aggcgaattce
aaatatgg

216
595
DNA

isc_feature
...(618)

or G

agcagaattg
ctccagcctg
gaacatgagg
tagagagacg
cagcctgggc
ctctttggtt
cacaacttct
ntctggagtg
attcnanagg
cancanntgg

Homo sapiens

misc_feature
(1) ...(595)

n=2A4,T7T,C

216
ttcagggtga
ttaccttgaa
agagctacct
ttggcactct
atgggagctt
atcctggaac
tcaccatcct
ggaancatgg
cagcacaatt
atcatgggcc

217
610
DNA

or G

cgaagtgggce
gcaatccttc
ctgataagag
tggaagacat
caggtggggc
catgccatag
tctcacttca
gtagaatgga
ggnnggccgt
naaactngtt

Homo sapiens

<220>

<221>
<222>
<223> n =

misc_feature

<400> 217
actgaaaact ttttttaaaa aaggtgatga tgaagtgcat tctgtagcag cagcgcagct
atgctttaaa ccacacaaaa ggctgtgtcc aggtgcagcc tccttcaccc ttcctgecca

(1) ...(610)
A, T,C or G

cttgaaccca
ggcaagagag
tggcaggtgt
ggggcttecce
tgttgggaaa
gctgtggget
ccctcatcecat
gtggncacat
ccccantggn

gggceggttt

agaactggga
ggccttagga
cagcagtcct
gtcagcaaag
aattcgaagc
aagcatcctg
aacaaatcca
aggtacctgg
tactaaggga
ccctggnggn

85

agaggcggag
cgagactcca
gaagatagga
tttcactttg
aggacaaaga
aactggtctc
catccattat
ttaagaactg
cctnngggan
tangggancc

gccatcttge
ttggcctcta
gtattcttta
tagattcctt
ccatggctca
ttatgaaggt
gcaaggtcat
ccecggeeggce
tnccaacctt
aaattgnaan

PCT/1B99/01062
gttgcagtga 60
tctcaaaaaa 120
aaggcaggct 180
gagagtaaag 240
atctgtgttt 300
ctccagttce 360
attttcctta 420
aactgnttta 480
ctngccngcec 540
aacttgggnc 600

618
ccagcccectt 60
gtagttcatt 120
ggcgagaggc 180
tcccaaacat 240
agattcccac 300
cctctctgaa 360
ggtataagtc 420
cnttcaaaag 480
gggncccaaa 540
ccenn 595

60
120



WO 99/64576

cggtgaggat
ggtaaggaat
cttgagagca
ctccactgtc
ttcaatgtte
ttatttgnac
cggttcctaa
taaaacttgg
atttccgggg

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

<220>
<221>
<222>
<223>

<400>
ggtacaattt
aatgatgttg
gattctgttt
acacaggatt
gtctgttggg
aaat caaaag
tagatgatac
ctggtttctg
ctttnaaatt
aaattgnatt

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

<220>
<221>
<222>
<223>

<400>
acaggtcaca
caaccttgga
gtatactctg
ggactgtttt
gaatggcatg
atatctctgt
tgcctataat
attttggaag
ttttaaccac
tnanttgggc

tgaataacca
atttgtttca
tagtccaaag
atcactttca
tgttacattg
cntnggccgg
ngggattccc
tttceceetng

218
585
DNA

ggacttgggg
catttataca

tgcaaaactt
ccaaagtgga
taagtgaagt
gaacacgcct
aaactntggg
nngaaaattg

Homo sapiens

misc_feature
(1)...(585)

n =A4,T7,C
218

gtaaatattt
atcagagaaa
tgctgttagg
ttcagtaaga
ggaaaaaaga
gatgttcaaa
aaagtcctct
ttttccatta
gaaaccggtc
cnctggntcec

219
599
DNA

or G

caaaggtcta
ccaactgttet
taagctaaac
aaacaacccc
ggatatgctt
atccaccagg
tggggctgaa
tctttttecac
agtantttga
aaaggcntta

Homo sapiens

misc_feature
(1)...(599)

n=2A47T,C
219
gatcctacaa
aaaataaact
tatcacttga
ggccagatgt
ttctataaat
ggattttcca
tctggattta
ccectactte
ccangnccca
ctaaccnggg

or G

tcctactgtg
tttaaattga
atactttcca
tttctatata
ctcaattaca
tttgttctag
tctacttctc
acccagecatn
tccaacccct
gaacccattg

atattgtttg
ttttettttt
ggtgtttaca
agtttgcatg
ccagctcaaa
aagggcgaaa
nnccanactt
ggttatnccg

ggagtcataa
tgcttttcat
tcagaaattg
agtcttgtet
ttaaaggtag
acagatgcta
aatcacttcc
agaaagtntt
ccecctgnttg
attccecette

gcttgtgtct
ttgagacttg
agtgaagaca
ctggaaagaa
tcaagttggt
tgattattga
tttggagatt
ggnctttctt
aaccccaang
ggggnccttn

86

ttgtcagggt
ccactcacgt
aggaaaattg
aatatgctca
atagatttaa
ttncagcacc
nggcgnnaan
gttacaaatt

ctttttgttt
tgctctgtga
aaaaggaaaa
tagaagccac
aacaaacctt
cttgggttta
tatttgecatg
tggtcaagat
gntatttnnt
cttng

ctttttececga
cctcagtgat
tgctttataa
atgtgtattc
tgatagtctt
gagaaaggta
tctcecatttt
gagcccctte
gnnaaccaac

ggnattaggg

PCT/IB99/01062
tattctgtgt 180
aagtttctat 240
tcttccagaa 300
gaatctaata 360
tatattgaat 420
actggccggg 480
cnatngggcc 540
tccencncaa 600

610
tcatactgaa 60
gaaatttgag 120
gactggataa 180
ttgttgagga 240
cttctgtgtt 300
aatggagcca 360
gctttactaa 420
tttttccage 480
ccagnaattn 540

585
ggcacatcct 60
tttctttggt 120
tccagagtat 180
tgctgttgtt 240
gatgtcttct 300
ttgatatatc 360
tgcttcatgt 420
caagaagtaa 480
cgnnggcang 540
ganaccnng 599
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<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

ggtacccatt
tgaattacaa
tcctaatgtce
tcectetttgt
tgggaagcca
agtgtaactt
tatgtacact
ctattennct
ganaaaggat
ggnngcccgt
nn

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

<220>
<221>
<222>
<223>

<400>
acctaatgaa
atcctatatg
agattttgaa
atgatggcag
tagaagaacg
ctttgaatat
acataaagtc
tanggagtct
cnttggcncc
caggcaacat

<210>
<211>
<212>

<213>

<400>

220
602
DNA

Homo sapiens

m
(1)
n=A4,T,C

220
taatataact
cttaaataca
ttttagectt
aggtatatga
ttttgatttc
atttcttatg
aagtggtaat
nttaattgnt
tncecetgeee
tntctanngg

221
573
DNA

isc_feature
...(602)

or G

atgatgcact
tgttggaagt
ctttaatatt
gattgaaatg
ttgagtaatc
gtataacttc
ataatngcca
tcctaatggg

nggccgggen
aatccnannn

Homo sapiens

misc_feature
(1) ...(573)

n=24,T7T,C

221
aagatctcca
taatgatcat
aagccttcat
tctgtgtctt
atataaagcc
ggcaagaggg
ttcaaatgtt
ctctaccact
aancccttgg
attgecctttg

222
168
DNA

or G

agaggtttgt
tatcgaagtg
catccaaaca
gctatggaat
agccaagatc
ttaaagtatc
gtaattaaag
ggatgaaaat
gaaccccaaa
gcetnectttg

Homo sapiens

222

ccaccatctt ggaacgggag gcggagcaga

taaattgaag
gtaacactgt
tttaggtaag
tgaagtattt
ttgtaagcat
agtcaattaa
ttgaantata
aacanttntg
tttccaaagg
tggtcccaan

ctcattctcc
tgtatcaaaa
ttgttggtta
atggaggtga
cttttcecagc
tgcaccaaga
gcgattttga
atgactggga
aactntggaa

999

gtcgactggg

87

ctatgccaca
ttttcaaggt
gaaagtatgt
ggacaacaaa
taagtgaatg
tataaggata
ctaatctttce
gcctaaceen
ggcanatttn

anttgggggg

ttgggctgta
gagactaatg
tcgtactttt
aaagtctcta
agccataatt
aaagaaactg
aacaattaaa
ctgcccttga

gagaannggg

agcgaccgag

PCT/1B99/01062
ggatagaaaa 60
ttaaaaaaat 120
ttggattttt 180
cgtcaagcaa 240
acaaagtagt 300
gtttttgttg 360
tcttaanaga 420
gaaaaagggag 480
cgnncacctt 540
aatcttnggc 600

602
aaaaagatta 60
gatgaagcta 120
actgaagcca 180
aatgacttaa 240
ttaaaagttg 300
cttcatggag 360
atctgtgatg 420
ggcttggtac 480
gttttcctgn 540

573
cgggccegecg 60
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PCT/1B99/01062

ccgececgecat gaaccccgaa tatgactacc tgtttaaget gettttgatt ggcgactcag
gcgtgggcaa gtcatgcctg ctcctgeggt ttgctgatga cacgtacce

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

<220>
<221>
<222>
<223>

<400>
actgcagaca
ggatggcata
caatttattc
ttctgcttca
agcctggcta
cattttctgt
agtaacatct
tctttgagat
atcacnagat
atcacttctg

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

<400>
acaaggctgg
aggagccgceg
aaacccttag
cttcggaagce
agctcttcaa

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

<220>
<221>
<222>
<223>

<400>
ggtacctgga
gagaaaactg
tcectatctat
actcagagga
gggttctgec

223
564
DNA

Homo sapiens

misc_feature
(1) ...(564)

n=A4,T,C
223
aaatctgctt
aattcacttt
aattcatcaa
gcttcttcta
gcttgataga
ttgatattaa
tcecttecgaa
ctatatgcat
tcaggtcgag
ctggngcttt

224
277
DNA

or G

ttagaggcaa
ggggactagc
tcaaaagtgt
ggggcccttt
tcactgtctg
cttgacaagg
caatcacctg
caatgctgta
ggacacgaag
caan

Homo sapiens

224
cggttgttgg
gcegecagat
acgccgattc
gaagcagtgt
gtcttggatg

225
589
DNA

gggacggttg
gggaaagaac
gttataacgc
caacagtccc
agactgtaga

Homo sapiens

misc_feature
(1)...(589)

n=A4,T7T,C

225
ggctcaacgg
gttgtcetgg
cattaactcc

gaaaactaaa
ttaaattggg

or G

cagaagcttc
atgtttgaaa
atggcacaaa
taagtagaga
aggactccaa

gcggatttct
cttattcttc
tctcttecca
tccatgttct
ttgcatattt
aaaggcatta
ctttattgat
aagaagatca
ttctttngaa

agccttggga
acgtgggagc
gaggaaatct
tggtaaacac

gcggacce

accacaaaag
agttggtcgt
gttatgccaa
aagttttaaa

gccgggaagy

88

gacaaadtaa
ctctgaggtc
gttgcaatta
tcatcaacac
atttcgttat
tttttttecat
ggacgttctg
cgatcttcag
tttcectgggt

gggagggtca
agtaatgtca
aatcccacgt
aagtagtatt

cgaaatgggc
tgtcatggtg
acgaatccag
ctgcagaaat
aaaattccct

ctgatccttt
cttecgttett
gaagaagtct
agcagttaag
tgagttcctg
ccagttttga
tttctttgaa
aaccaaggct
ttggactttc

gggtctggac
agtgacactt

ccctaacggt
acaagtcggg

acaccacagg
tgttacttca
cagcggttga
tggagtggat
tttccaacct

120
168

60
120
180
240
300
360
420
480
540
564

60
120
180
240
277

60
120
180
240
300
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gtatcaattt
ctttttcett
ttanggtgga
ctttnnaaaa
taangttggt

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

<220>
<221>
<222>
<223>

<400>
ggtcaagaag
ccctcgatgt
ttccaggcat
tcagaaatcg
cttcaccaaa
aaagcatcct
ctgcaggggce
tgaatcttgg
ncgtatgcct
gaaggngaat
nggnaccttg

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

<220>
<221>
<222>
<223>

<400>
acccaaaaac
gtctcactct
ccaccactgg
aaagtaaaaa
gggacgctgg
ttacgccact
taaatgagta
tactgcatat

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

ttacaacttt
ctgtgctaag
atgtgatggt
ggcecnenttg
aaaatttgca

226
636
DNA

tttcectgaaa
gtaaggtatc
cagcaacaaa
atcccatttg
agctttttaa

Homo sapiens

misc_feature
(1)...(636)

n=A4,T,C
226
catgccacct
gcagagcctt
tgctggagat
gtgggaagat
ttagctctat
actaccttgce
atgttgnata
gtataaacac
actacagcaa
caggcctttt

cccggegggce

227
451
DNA

or G

ccacaactcc
cccctgggag
ggatctgctg
atttgagaag
cgtcccecettt
agtcttttat
agtttggttg
taccaaggta
ccntggecenc
gttgaaacca
cctttnaaaa

Homo sapiens

sc_feature

mi
(1) ...(451)
n

=A,T,C

227
cacccccaac
gactcaccca
ggggcatacg
aaaaattaat
ggcangagga
gcactccatc
aaattcaaaa
ggnacctngg

228
408
DNA

or G

gcececcceaac
gacaactgac
tgtggctaga
ggggtgtggt
tcacttgagc
ctgggtgaca
aaaanaanaa
cngagacacg

Homo sapiens

gcagtttagt
caccctcgat
cttgcaacaa
agnaattncn
ggtttgccca

tacctggacc
aaggagctga
accgtgccaa
gctgtaaaga
ctgacggatt
gagactggat
gaggccnngg
ttgacaacta
caagaaaccc
tttgacttaa

ggggna

cctcaggegt
ttcagcagcc
ctgggggcgc
ggtggtgcgt
ccgagaattc
gagcaagacc
aaanaaaagc
c

89

ccatactttg
gcaatccacc
gactgggcct
cccggcecaa
aagnatgnt

tccagcgcag
aagacaaaca
ggaaccaaaa
gactctctag
ccagctgcetg
taaatgttcc
ggagtgagaa
ccecectggac
cttggaccag
aggattgttg

gcectgtgagt
aaccttggtc
ccgaatatct
gcectgtggta
aaggctacag
ttgtctcaag
ttgacacctg

PCT/IB99/01062
cactgacata 360
ttgggttttc 420
ttggttggta 480
aaaaaggtcc 540

589
gtatgggaga 60
ccececagettg 120
tgaatctgta 180
cattgatggt 240
tggataccat 300
tcgggatcag 360
gctgcttcaa 420
ttgggaactg 480
cacacacttg 540
gaaatcttca 600

636
gtgtctgtgt 60
attcccagaa 120
gtctctacaa 180
tcagctgctt 240
tgagttaaga 300
aaaaaatttt 360
aaacatgggt 420

451
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<400>
ggtceccttat
tagaacccaa
agaatcttcc
gaattttatt
aaatttacag
‘tccagagtgce
actgaatacc

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

<220>
<221>
<222>
<223>

<400>
ggtacacagc
aaagcactga
gtgcctaact
attattatct
gctggtccaa

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

<220>
<221>
<222>
<223>

<400>

ggtacattat
tatgactggt
cattcaggat
aaatatgagg
agtgcaaaat
ttgaaatctg
cgaagatgga
cggnce

228
atggcagaat
ggaatcattc
atggaatatt
gtgagtgact
gggctaatgg
tgcagtattc
aacatgaggc

229
270
DNA

cttgcaggca
ctttggcecce
gtagaataat
ctggagcaca
cagcattagc
tgcatggect
tcgtacctge

Homo sapiens

misc_feature
(1)...(270)

n=24,T,C
229
agcatcaaaa
gaatttgcat
agcatttaaa
tgttntgctt

ggggggccgce

230
425
DNA

or G

aggctattta
cttagctaag
gttgtcaagg

taagggaaag
tggtcttggt

Homo sapiens

misc_feature
(1) ...(425)
n=A4A7T,CorG

230
ccaatttcag
tagaatttta
aaaatgaatt
gcctaacaca
caaagagtca
atggaatcca
actcagttcc

<210> 231
<211> 639
<212> DNA
<213> Homo sapiens

<220>

ggaaaaaaaa
agttttgatt
cataattaca
catctcgact
ctgcttggte
gcttctattc
agaagaatta

gcatgtcgag
catatctaaa
gtatgatata
tgttttaaat
cgctgttggg
tgttgcacag
cccgggcecegg

caagagattt
agcagtttac

ggtggggatg
taatantggt

tacagttttc
tttactgaaa
cacagttata
ctcececttec
caaaaaataa
cacaggttgt
attctacaat

90

tttgatatgc
tcattgtgga
tttectttca
tcttggactc
cctcecctaatce
tggaaactct
ccgctcecga

tcttcaacag
caaggaacag
tgcaaattaa

cagaggggcc

ttaccaaatt
ttcagagtat
tcaacttgca
cttctgatcc
aatacattgt
cttcagtaag
ctgattctgg

PCT/1B99/01062
tggtgaagaa 60
cttgctcagt 120
aaaagctggt 180
aagaagacca 240
ctcgggcaga 300
ctgcaaaatt 360

408
aatccacttg 60
ggccatctaa 120
gcagcaaaag 180
agttccaagg 240

270
atccagtgta 60
gaaatgcaaa 120
acaaagcagc 180
ctcaaaaaaa 240
gtataaacat 300
aatcaacgtc 360
tcctgccggg 420

425



WO

99/64576

<221> misc_feature
<222> (1)...(639)
<223> n = A, T,C or G

<400>
gcgtggttcg
aggtgaagag
‘tttcacggga
cctgtgcectct
agaaaggaaa
tcagacgaga
gtggcaagtt
cagctgtggg
cagattttng
tggcangaaa
aacnccentg

<210>
<211>
<212>

231
cggccgaggt
tagaacaacg
agtcaaatca
tggcagaaag
tatgggaaag
gggggttaag
acttatcaag
cctggaaccc
tggettteeg
atgctgcatt
aacnccettt

232
369
DNA

actccaagaa
cttttcagaa
attacgatta
gctcgagect
atcctccecg
gtgatgccca
ctgaaagacg
aatgttgagt
ggtaaatgca
gcnttctacg

tgtgantggg

<213> Homo sapiens

<400>

ggtactaaaa
aacaataagc
agaaatgaca
atggcctcat
aatatctata
tagtgattac
gtcacaagt

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

<220>
<221>
<222>
<223>

<400>
accctctcett
ttctatacct
accctggacc
gatattgtcc
ttcttcaatg
gcagctgtcc
ctcttggatg
ctcatcaagce
caaccagnct
ccacctgcett

nctggggggy

232
ggcctcaaaa
aattccttaa
tacctggatt
gcaatcattt
tctttaagaa
taaaaaaaaa

233
618
DNA

taattagtga
ttaaaatctt
atgttaatca
gtctgtatat
aatacttgat
aaattagcag

Homo sapiens

misc_feature
(1) ...(618)

n=A4,T,C
233

ccagcaccca
ccattacceg
cagtagagaa
tggttggtgg
gaaaagaact
aggcagccat
tcactcctcect
gtaatacccc
ggtgngctta
ggcaaggttt
ggncencn

or G

ggccagtatt
tgccegattt
agcccttega
ttctactcgt
gaataagagc
cttgtctgga
ttcccttggt
attcctacca
ttcanggttt
gaactcccag

gtctgtctgc
agattggaga
tcggtggggg
tgggcacaga
aatacctcag
atgctattgt
gcaggaaggt
tggccaagac
tnacttccag
atntaaaagt
aaaattgen

cagaaatagt
cgagatataa
tcacaagcct
gttactctaa
attataaaca
cttaaatcta

gagatcgatt
gaagaactga
gatgccaaac
atccccaaga
atcaaccctg
gacaagtctg
attgaaactg
agcagacaca
attaaaggca
gcctgeengg

91

cattgatagg
ctttagaagc
cttecettggt
agtgattcaa
caactggacc
gcaatccgtt
ngaaactgac
tggtggcctg
cacgctttta
tgggnaagga

gttattaatt
atttgatgac
tattagtcac
gttgcatgag
gagtaaaaga
tctatatttg

ctctctatga
atgctgacct
tagacaagtc
ttcagaagct
atgaagctgt
agaatgttca
ctggtggagt
gaccttacta
accttcectg
aaggaatgcn

PCT/1B99/01062
gctggagcag 60
ttggagaaga 120
agcgaactgg 180
ctcttcecccg 240
atggaaaaag 300
ggagtcagca 360
cacatagtgg 420
gaaatagact 480
ccatcttggg 540
ggccggttan 600

639
tgctaagctc 60
tattctcttc 120
acatataaac 180
cacaaggttt 240
catgatatag 300
aaaaaacgta 360

369
aggaatcgac 60
gttccgtggce 120
acagattcat 180
tctccaagac 240
tgcttatggt 300
agatttgctg 360
catgactggc 420
cctattectga 480
acaaaggata 540
cggggggatt 600

618
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<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

accagatgga
ctccaaaggc
gtggcctcca
ttaatcccct
ttttctatct
aggcttgaga
gaggtaaggc
gaatacccta
tatccttttt
ccttttettg
cecce

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

<220>
<221>
<222>
<223>

<400>
gcgtgtegeg
gancccangg
gaaccanctn
tgcacggnag
tgcaacagta
ttgccagatn

<210>
<211>
<212>

234
603
DNA

Homo sapiens

misc_feature
(1) ...(603)

n=A4,T,C
234
aaatgttttt
taaactctac
ggagctttca
ttcaaccaac
cctecctetee
gccactgttt
tctctggtta
attagttgan
aaaanctctg
gctaanggtt

235
328
DNA

or G

ggtgatctgg
taggggcaga
tttatgtctt
aggtgaagtt
tttggcecatg
gtggacagtc
ttgccaggat
gcatgctttt

ggtgggggna
ncaatacctt

Homo sapiens

misc_feature
(1) ...(328)

n=A4A,T,C

235
gccgangnac
gagggggagt
ttecanctnecc
acagttatcc
agtggtgant
acactacntn

236
352
DNA

or G

atggacnaca
cacttggttt
gtgaganttt
ctttctantc
tcttctgnee
acatcagt

<213> Homo sapiens

<400>
ggtacacctg
atttgcaaaa
agattctttt
tttttcttag
ttgttcatat

236
ttaggagctc
tgttctctat
tgtatgttac
aaaggtcaag
aaaaggtctc

tatcactctg
ttatattttt
aaaacaaaac
cagatacttc
ttatcctata

ctgectgcetta
gtgtgaggat
ctccagacca
ctteccagecec
taatgaagca
ttcatctaga
ggagccectce
ggaatcctge
tctggatatn
tttgaatggg

ggtgangaac
ggggcaaact
ggctgcecan
tggctcgtgg
ancgtcagta

aaagccaaaa
aaaaatctga
atcaaaagct
ttgacatcat
aaaatcttga

92

aagccagttt
agatttctaa
ggttttcctg
acagaggtag
aaatattatt
ttccataccce
taccccangt
atgttggcat
gattaagang
gccageccctce

aggtgaacat
tgctaaatgc
gccanttagg
gactntnnan
ttttgatggt

gatagaatgc
tacatgtaag
cagagtaaga
gtcctttata
caaaggcagc

PCT/1B99/01062
tccctaagaa 60
tcagagaaaa 120
ttatcttect 180
taatatcatc 240
tatttageccc 300
tggcctaggce 360
ctgctgtang 420
atggctggnc 480
ggacaaggag 540
aggcttccca 600

603
ggaggttgta 60
aggaccacag 120
ggtgtgggcc 180
ggantcantc 240
ggctttagac 300

328
tcatttgagc 60
tttttctggce 120
taagaatccc 180
caatggcata 240
cttctaatcc 300
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aatgcgtcca gtttccgttc tgcggactgc tacttgattg ttgcaaacaa gt

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

<220>
<221>
<222>
<223>

<400>

ggtacaaatg
caatctttgt
gaagcttcag
agaacaaatc
ccattatgct
cttctgtaag
acagctcttce
atttccaaca
aaactgtgaa
tagccctgece
gnnntgg

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

<220>
<221>
<222>
<223>

<400>
acaaacttag
gtttcagata
aaaatataaa
ccaatttatt
gcttgagaag
agaaggggaa
aaaantgtna

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

237
607
DNA

Homo sapiens

misc_feature
(1) ...(607)

n=A4T,C
237
cgcttccage
gaaggaacct
gatgacatct
aacgagcatg
tcctatatceca
gctctgacct
tcacttttca
gaaaatcttg
ataagactgt

aagtggcagg

238
391
DNA

or G

aggaggtcat
tcttaatgtc
tagactctet
tttecaggecce
agcgggaggc
ccaagaccaa
tccaggaagc
aatatgagga
ggtgaattag
ntcancaact

Homo sapiens

misc_feature
(1) ...(391)

n=24,T,C
238
aagaaaattg
gaaaatgaaa
gccaaaaatt
ttaaaagccc
atgagggtgt
gttggttaaa
nnaaaaaaaa

239
466
DNA

or G

gaagatagaa
aacaagctaa
ggataaaata
atcaatttaa
ttacgtagac
aatcacatca
agcttgtect

Homo sapiens

isc_feature

m
(1) ..
n=A4T,C

. (466)

or G

ggacagccct
ggttggtgat
tggtcagggg
ctttgtgcag
aaatgggcaa
ccgecgattt
ccgagaagag
acagaagaaa
aatggctaga
gtcagnttcc

acaagataga
gacaagtatt
gcactgaaaa
tttctggtgg
cagaaccaat
aaaagctact
n

93

atggaagagg
gaaaaagaca
atcaatgagt
ttctttgtca
ggccacttce
gtgaagaagt
caagaatcct
ccngaagaaa
gctaccccca
naatcctaat

aaatgaaaat
ggagaagtat
aatgaggaaa
tgcagaagtt
ttagaagaat
aaaaggactg

PCT/IB99/01062

352

tcctgectggt 60
tcctgecace 120
taaagactgc 180
agattgtggg 240
aagaaagatc 300
ttgtgaagac 360
cctgcaggcet 420
ccaagggaaa 480
ttntnggett 540
cntactttgg 600
607

attgtcaaga 60
agaagataga 120
ttattggtaa 180
agaaggtaaa 240
acttgaagct 300
gtgtaaaana 360
391



WO

<400>
gggagggaga
tcccageggt
tctgtggatg
acgacgcaaa
atcaccgggt
catagtaaaa
tccttagetg
tttgecctett

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

<220>
<221>
<222>
<223>

<400>
ggtacaactc
aaagtgtcta
aaagtatatg
ctecctgtaat
ccactcctece
acagatgtgt
gactccagaa
taactagaaa
cagaatttct
agenttaacg
taaacatgtc

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

<220>
<221>
<222>
<223>

<400>
ggtactctat
ggatcaggct
gataaagttg
ccctaagcegg
taataccctg
cgggcagccce
tgtgccagct
aactgntctt

99/64576

239
cgggggagag
tcagctgagg
aggaagagga
gcgaggagga
atttaggtgc
gagtagcggt
tcagccaagg
gcttgttcan

240
616
DNA

agagaaaaaa
tagggacgtg
tcectgecggag
ggaaaagtct
tgggaagaca
cattttaaat
cggagagctc
tgaagtgagg

Homo sapiens

misc_feature
(1)...(616)

n=24,T,C
240

ttgctaatgg
catatatcag
gtattaaaaa
aacagcataa
aatggtcaat
agattcagca
ataattaatc
aagtagcagc
taaaatgctt
nagttggggn
ctttgg

241
598
DNA

or G

aatgctataa
tgataactgt
cagaccttgc
agatcgatct
gttgaccttg
cctanagggc
gcaacttgca
aaaggccaaa
tcanttcaag
atgttttgcet

Homo sapiens

misc_feature
(1) ...(598)

n=A4,T7,C

241
gaatgtgtta
ataagaagac
gtgttagagt
gggctcttta
gaccagtggt
ttggaggaat
ccacaagcac
caaatttaac

or G

cccaggagac
ttgggagaag
ttttcagctc
tgaactcgga
tacaagtcgg
cacagctgag
ctgccaccta
agcttaaaat

aaaaaaaaaa
ccgtaggccg
gaggattgtc
ggcctcggceg
acacttctga
gaatctgggg
tatgaaagag
aatgtgttta

tgcacaaggt
attattagaa
taatataaac
acagtttgcece
aatcaacagc
ccecectaccee
ttattaagtc
ataccgeggg
gtctgaatta
gntggttttt

cccagagatg
agaaatgtct
ccgaagccat
attcctecct
gggtgatatg
catgctggcece
taggactaga

gccagtgcga

94

aaaaaaaaag
gaatgttacc
ctgaattggt
ccaagatccc
actatatttt
aaggaagtgc
tggctggaac

ctgggt

caaggattta
atataaatgt
atatataaag
cttcgectgg
cgctgaaccc
tctgtgetgt
cacaggcaag
aatttgttaa
aggtgacntt
naaaaaagaa

ttgcctgcat
gagacttctg
caggagcggc
gttgtgaagt
tgtgtgcacg
tgecttccteg

agggagcaca
gctttgttga

PCT/1B99/01062
cttgtgttgg 60
ggctgttgga 120
tceccattgag 180
agtcacaatt 240
gacagagcaa 300
gctggagaaa 360
ttagaaacgg 420

466
ataaattcta 60
atagaaatat 120
tatgtcactt 180
cactcttaaa 240
aggagacccc 300
gtgttcccat 360
ttttgaaatc 420
gaaaagcaac 480
aggtcccacc 540
gaatctgcna 600

616
acatagcaat 60
aactttggca 120
tgcagaacca 180
gcaccattga 240
cctacctcag 300
tctaccactc 360
agctttgctg 420
natggctcct 480



WO 99/64576

PCT/IB99/01062

ttgcttcecttg gaaatccaca gccatggtga tgtgaccgtg ttggccggga acctacctga
acgtgacttn tggcacaacg tgaccaacct naaacttaag catgttttaa gtttangg

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

<220>
<221>
<222>
<223>

<400>
acagagcttc
atgatagtga
gcaagtttaa
cacctccaca
cagtccctgce
ccacacagtc
gaagggagca
gggaaaacac
gcaggtccaa
ccncacecgta

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

<220>
<221>
<222>
<223>

<400>
ggtacttgga
gcttaccaaa
aatggctcgce
acacttcagt
atctccceccat
cctaagaaca
actctacgct
cctnaacttt
aaaccgtatc
tccocnnacact
tggcanaact

<210>
<211>
<212>

242
565
DNA

Homo sapiens

isc_feature

mi
(1) ..
n=A4,T,C

242
gggtagcaga
ggaggagggg
agatgataag
tttctctagt
agcaagatgc
gtcttctgaa
aaatttacct
ctnaaagaag
ctgcgtgaaa
cctttggegn

243
647
DNA

. (565)

or G

agaggaatgg
gctgggcecetg
ctgtatgacc
tttagccgtg
tcagctagca
ggcaagctgg
gcacgttcca
tgcagaggaa
cccaaaattt
gaaca

Homo sapiens

misc_feature
(1)...(647)

n=A4,T7,C
243
atgggggctg
tagaaatttg
cagctttect
gtgggaagca
ctcttctaag
gcagcctecece
ttttctgcac
ctcatcgacc
ttaacccttt
gggcggccegt
ggtncctgng

244
603
DNA

or G

ttttttggct
actcagagcc
acctgcttgt
gcatccggtg
ctgacctgtc
caggagaggc
taaccagctg
aaacgaanga
tctggnacct
actaagggat
gnaaatggta

<213> Homo sapiens

cctatggaca
ttgagecgacc
cagagaaagg
atgtgagaga
gagctgactt
ctacaaaagg
ncagggctcc
cctgtggtca
ttttttgatc

ggtctgagtg
tgtggctggg
ggatgcctca
aggctgtgcet
cacacattct
cagggaccaa
ggtgactcta
gagtagactg
tgcececggecg
cccacttngg
anccgttcca

95

tattgactct
gccagtgaga
ggcaaggtct
ggagcgagac
cctgccacaa
tgacagctcg
tgtgagtatt
ggccccaaat
ctgatgatga

caggactttg
gaattgtcct
gatagcaatg
ctggcacagg
gagggattaa
agtggcagga
aacatgtcac
ngctttcagce
gccgttcnaa
gcccaaactt
aatcccc

tatggggcag
gggaaaactg
ttggctgggc
aagttagacc
agtagtgtgg
gagagggaga
tgtggtggtg
cagaaacctg
ntgaccatnt

ctgctaggat
caggaagtaa
gtcggacagg
gggatcctga
gcttagagca
atcctagaca
ctcecctntgg
ttaagaccga
angggcaaat

ggggtaaaca

540
598

60
120
180
240
300
360
420
480
540
565

60
120
180
240
300
360
420
480
540
600
647
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<220>

<221> misc_feature

<222> (1)...(603)

<223> n = A, T,C or G

<400> 244
acaacattca gggctttctt tttttcttcg gcaagctctt cttcectcagce agttttcttt 60
tcatttacct cttcctgttc ctcttcactg tcagtttcta gaaatcgaga gtccatgcgg 120
aatctgtcat cggtgccaaa gtgcgactgt aaatccatga gcttctgtcce agctctgcecc 180
tcaaactgag gtttaatttt gaacctatta ctgtcatctt cagaatcaga ttcgtcatca 240
tcactgctat caaacagctt ccctgatgtt ttacccatag actctttcac ccattcctct 300
cctggatgge tctgctcctg agtcgatgtc tcctctgttt cacattcact gtcagaaccg 360
aagatgatgt gcgttggctt atcctctgga tgaccatcca aattgccaga gcattatgca 420
ccagecttcett ctgcactctt tgetttttge ctegettcca aggctgncaa acgcttcttn 480
attggcttca acatgcttat ctttagcact cacatttgac gaattactaa tngaaaggggd 540
agaaaanagt tttggattcc ccgagngccc ttggatgana cctttgggga ttcttganaa 600
aag 603

<210> 245

<211> 640

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(640)

<223> n = A,T,C or G

<400> 245
actgggcacc attaatgagg atgcaggaga tcaggtggcc caggccttcg aagatatact 60
ggaacttgtg ctgctgaagg ctggcgctca tggcctcttc aatggegetg atatctttgt 120
tgagcttgac caccaggggg tcataatcca tactttccac attagccaca atggcatagt 180
tcecectectt tgcaagaggg ataagatagt ggaaacagtg aaccctcact tccagatgta 240
agacaagcaa gcagcggtca gccatatcct ggaacgattt ggcaagttca ctgagagtct 300
gcatgatctg ctctgacact ggggggagat ccgtgttcgt gtggctgctt gagcaggaga 360
aagcatctgg gatgtagaaa gattggaaga aagctgactt ttgttecgact tgccaaccat 420
tccaagcttt catgcntgtt ngccaaggct ttganggcac ttgaccgtca cgaaggatnc 480
ttgtggaagg antaatttat caccaaggtt ccaatagaac tttagactcc ttgncaaaac 540
tggccttatg aaaacttntt cntcnctctt ttggectanc tgnttngggt tgngcctntt 600
cattccantt gggnaaaaat tcaaanattg ctggttcttn 640

<210> 246

<211> 608

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(608)

<223> n = A,T,C or G

<400> 246

cgaggtactg tcattgaagt ggaaccagcg gccttcgtga gttgegtatg ctgtgtaatg 60

96
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tccagaacca
ctccgggeca
aaattctacg
atgtaagcat
ctttttgcat
actgcgaaga
~acttctgaac
atctgcccca
cagtnaagct
gntgaccg

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

<220>
<221>

accccggaac
ctgttctcag
tatgtatcaa
agcaccttgg
ttatggcaca
caatctcgta
tgacttggaa
tatgaggcag
ccattatgna

247
632
DNA

catggtgcac
gctctagtaa
ctttatttct
gtagtttttg
tatataactc
acgaacaaac
tatctaatga
ttacctcatt
ccttggtacce

Homo sapiens

misc_feature

<222>
<223> n =

(1)...(632)
A,T,C or G

<400> 247

acagaaagtc
taagaaaaga
aagcaccact
tgccatcctt
cgececgtggag
aggggataac
aggcagccag
caactttagg
ccttggaact
ttgctgcagt
ntccaaatnn

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

<220>
<221>
<222>
<223>

<400>
actccgaggg
ttttgttggce
tgcagtccac
gttcttecatc
gtggccgatg
gagcagaagg
atctttttgc
gtgaagaagg

agagaacact
aaacttttgg
gccatttgtg
cagtcactca
ttaaggaatg
aatgtgtctt
actgnattta
ggctatcaac
tcaggcggnt
accaagtggt
ggttactgen

248
624
DNA

tacagaactt
aaaactcaac
ccacaggcct
gtaacattga
ggaaaacagc
tggtagaaga
gcccagagtce
agcaggacgc
caacggggtt
gctaaatgga
tanttgggga

Homo sapiens

misc_feature
(1) ...(624)

n=A4,T,C

248
gcctggcgag
caacaccaga
acacacctcce
tgatttgtcc
atgggcagtg
tcccaatgaa
aacactgtga
aaaaccttct

or G

gacatgtaga
ctgecgeecgge
atggtgctcc
atagacttag
gagggttttt
aagataggaa
gcacaccggc
ggttcggcaa

caccacagcg
gtagcatttc
taaatatgct
aatccaaaac
tgtctcatca
tggtccattt
aaggtctang
ttggagaagc
ttgcagacag

ggaaaactca
actaaacagc
tcggaatttg
gcagttttgce
aggaaggcgg
gtttagaaag
cttaatttat
catgaatcat
tcecgctnaac
catttntggt
aa

aagactgcgt
ttgaactgat
agtcctccat
attttgagga
ctgacctcat
gagtggagta
ctnttacaga
ccaaagcaga

97

gcgaggtcat
atgtctaggce
gtccaatgaa
tcttttgtgg
agttcttcta
tcttgattct
gaatggatca
ctccgaatat
ngtaaaatnt

gctttcacag
aagttattaa
gggaacacat
tgttatttca
acataccaca
acactctgtg
gttgtttgga
gcgctecttt
attttgcagg
gcacggtntt

tttcctttte
gatttccgaa
caactctttg
gaacctggca
actactttcc
tggtttggag
actgacaggt
gctttnecttt

PCT/IB99/01062
acaggcagct 120
ctctcagtgg 180
atcttttcaa 240
acttttgttt 300
agtcggtaaa 360
tagagcgcectt 420
aacttttaga 480
agccggacaa 540
cctgcaaaat 600

608
ctgacaggca 60
aagtaaatgg 120
gtttcatgaa 180
aagaactgcc 240
ccaggagcca 300
ctttatggca 360
agaatatgcc 420
tggaccccta 480
gaaatctact 540
ttcgagggnt 600

632
aatcgggccc 60
atgaacttct 120
ggaaactgga 180
atgctccgaa 240
cctetttgea 300
ggcagcccge 360
ataagaccaa 420
tttcaagncg 480



WO 99/64576

PCT/1B99/01062

tgtnaagnct ttatctggtg atattttcca ntntgcentta ccaggaccgg cgaatatgnt
ncttnttcce agtagacnag nattcnctgg gaccaaattc taaanaccgg acttnctgaa
gnggaggact gcttcgttta ggct

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

<220>
<221>
<222>
<223>

<400>
acagtaaaaa
tgggtgtggce
agtttgctag
gtgcctcagt
ctatgaaagt
attttgntaa
taactatgaa
atctattttt
attttacacc
tggagaactc
gacnaaaggg

<210>
<211>
<212>

249
636
DNA

Homo sapiens

misc_feature
(1) ...(636)

n=A47T,C
249
gtaaacttcc
ctagggcccece
gttcgaatcc
ttctcecttta
gttagctgtt
tttttaaagt
cttaccaccc
aangggggga
angagcatag
cttcctaggce
cttgaacaat

250
669
DNA

or G

ctccatccca
tcagtgtaat
tgactcecctc
taaaggcagg
ctttaccaga
atttcaaaca
agaatttaca
accctgeagt
tggtcatacc
ataaactttg
tggcccatcec

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>

ggtacataat
agaaggttga
aataactgag
acaccactgc
atcactcgat
ggcecgeetec
tttgatactg
tcatgtaatg
gggaaggncec
gaatgggttc
tcatgaaang
aaaaacntn

<210>
<211l>

misc_feature
(1) ...(669)

n=A4AT,C
250
ccggcagcte
aatgagtggc
ccattgtttc
ctctgagatt
ggttagtcca
gtagacagtt
agatggtgta
taacattcga
atggcattcc
ntttttnaaa
aaagcctgga

251
670

or G

catggcatct
caaatgtctt
tacgttaaaa
gggcgcatat
cttctgaact
tggttcaaaa
ncacacttac
ccatnaaccc
aaccctntaa
atcccanggc
ttccaaggtc

ggcctgceccag
gtaggggttg
tttgtagctc
gatcatgaga
ataaatgcat
caaagtttga
aatgctgaca
tactgnttaa
tangctaatt
nccectttttt
ctttgg

cgcttectggt
cgcagcaaag
cgaggctcta
tctgccaagt
tctgatgggg
gttattgatc
cacctttcag
ggccttnatt
nggaccennn
nttngaaagg
ccttttttaa

98

catccctgat
tgagcacaga
tgtgcttcaa
gtgecctgtce
ttctatatct
aacagaaaat
ttttgcaata
tcctttccac
ttttcagtac
taanagtggt

gctgtgcctce
tcttattggg
gaaccatgag
ccacggagcg
cgatggtatt
ctcaggacct
agacagtaag
aaactgggtc
ttggaaatcc
ctaacttggg
aactttgtgg

gccgacttte
ctttggtgece
ttgaaatact
cttgtgagca
tcccatatge
tgtgtaacat
tttattteng
ccacctttta
ctgatatatt
taacctttgg

agccccaatc
tgggatgttc
cccaccatgg
cagccactcc
ctcatcagat
ggatggcecct
tcatcaacag
ttatatttga
actttcccat
nggttenttt
naaaccctgc

540
600
624

60
120
180
240
300
360
420
480
540
600
636

60
120
180
240
300
360
420
480
540
600
660
669



WO 99/64576

<212>

DNA

<213> Homo sapiens

<220>

<221> misc_feature
(1)...(670)

<222>
<223>

<400>
actattcaag
ttatgggagg
ctctcttatc
gaacagtcgg
tttgaagatg
gcecttgagaa
caatttacag
tcattagaag
tgctatctan
gctttgggcec
nttgggaact
cttttgnggg

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

<220>
<221>
<222>
<223>

<400>
acacagcaca
tcatcaaatg
cattttatac
aatgttgaat
aaaatgcectc
acatggaaga
agaaatgact
tttnagacac
ccttgacaat

<210>
<211>
<212>

n=A4,T,C
251
aggtgaagag
gctggccaac
cctgecatceg
aagaacaaat
ctacagaatt
aatctccaat
cagagttttc
ctgcttttca
ctnccecntg
tgnaanccat
tgccaanggn

252
498
DNA

or G

aaatgtgtat
ttctgctaca
acttacagtg
caccgatgtt
tggggtggat
gatgccagaa
ttcaagatat
agangccttc
atgnaaagtg
tgggttcctt
ntccaccnga

Homo sapiens

misc_feature
(1) ...(498)

n=A4,T,C
252
ttctcttaag
tagctttacc
aagtaagtca
atcacagttc
agccagggtc
caacagttct
accgtttgaa
aaagcaaaac

tgggggaa

253
433
DNA

or G

agaaaacagg
caaagtatat
aagttcaaag
ttctttaatg
agcacagaga
cagtcaacct
attcaacttt
caaaacaaaa

<213> Homo sapiens

<400> 253
acgtttcagt tcaagtgcaa aaaataacta
tatttttaag ctgtgtttta ttgtgaagcg
aatgcagtat tgctccttgg ttacgcttcc
caaagtcaag tccatcatac ggttagtaat

gaccttacaa
gacgactcaa
ggaagaagat
catatggtta
gatggagaag
aacgcagaaa
ggtgattgcc
tatgtgaaag
tggtnaccca
attctgggtce
gccangaatt

aatgaacatt
aggaaatggc
gaatcatcct
gaagcagaag
gtggaatata
agccacaatt
cacattcaaa
aaacnaatgg

tttgctgaat
agacatccaa

tggggagaca
ttcacctgte

99

gtatcccegt
tgtgtcttgc
cttcacctge
gtgatagcga
tatttggcat
atgaaggaga
atcctgnatt
ccccgagata
cgggttctgn
aaaaattttt
ttcactttgg

ctcagaaaca
aaaaacctaa
atctttattc
attcagagtc
aaaagcttaa
ttetgtcttg
aaaaagaaaa
catagtctac

tctatttctt
gtgtagaatt
ggggttgctg
tggggctgca

PCT/IB99/01062
tcgccaccaa 60
tgaatcaggg 120
acagacccgg 180
tggagatgac 240
ggcgtcatct 300
tgccttatta 360
ttttattggce 420
gaaagcttct 480
gttaccaaat 540
taaceccgggce 600
gccaaaaaac 660

670
ttcacattgc 60
cctagctgga 120
tcagaaatcc 180
cttgtecteccc 240
ttgtgttaat 300
gccatctgta 360
tcaattcagc 420
atatttnacc 480

498
tcagttattt 60
tcttatccca 120
tgcttgagtt 180
gagtgggttc 240



WO 99/64576

actgttcatg
caaaaggttt
atttgttggc
aatctttggt

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

<220>
<221>
<222>
<223>

<400>
ggtacaaacc
caggaaccca
ccteegectg
ccacagcgtg
agtgaacctc
aacagaacaa
aagaagctga
cttctagact
gtetnggcett
tcaaatnaag
aagggcnaat

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

<220>
<221>
<222>
<223>

<400>

ggtacgacag
gtggaaggcg
ttgagtaatt
gcttgcaacg
tcatatcatc
gcatcaattg
cacagggctc
attggcattg
atggacactg
ctactaattt
acatn

<210>
<211>

PCT/1B99/01062

tttggagctg ttggcaaagt aacggtgtct gagacattga gccctgtttc
cttttctcac gcatttttgg tgatatggtg aggaaagagg taaaggaaga
aggataagtt aactggtgac ttgcattggt ggggtgaagt tggttgggcc

acc

254
652
DNA

Homo sapiens

misc_feature
(1) ...(652)

n=A4,T7T,C

254
caggcctggg
tcectetetyg
cctctgggaa
gggcagagtc
ctcaccctcece
actcttgttc
gctgaattcc
tggccattct
agggcaactg
gtttcccaac
tengncectt

255
605
DNA

or G

cctaggaaag
cttataccca
cacagagcac
caggcttctg
tgccagtatg
tctgtggttyg
tccagggccce
ccactttttce
gtaggacagt
accngaatca
ggngggcgta

Homo sapiens

misc_feature
(1)...(605)

n=24,T,C

255
ttgtgtgggt
ggtaagttta
ggaaagctgc
ctgttgtcca
attcacagac
aaacattcca
caagatggga
aagcctctaa
gnaatcangg
ggaatcanaa

256
654

or G

ttattgggaa
atgaacagtt
aatgtttcac
agccaaaact
ttctccatgt
gaatgtaaat
acaacaagag
gaatggcctt
agttttctat
nttgcaaagg

ggcagaagaa
gcacccctca
caagaactga
tctceccegea
aagttgggaa
gggaaaaggt
aggtgaaacc
cttccaatga
ngggaatttg
ttatatggan
ctaagggaac

cctccaacat
tattcttaga
tgcttatcgt
taagttgctg
catccagagt
ctacaaaaat
ctgggagtgc
cagttcttgg
tgataagtgg
aggatcgtga

100

aggcaaaggg
tccecaggtte

caaaccggga
gtgggagatc
gcgeccttcte
gtggggggct
cccaagggga
ctccggtgaa
ncccaagaca
cctgeengge
ccactttggg

ctccacaaca
aaggtttcca
aggcagatgt
aatccagggt
ggcctggtca
gtgcaggcac
agtctctatg
agcttctgat
gcecgatette
aaaatttnna

tcccttggag
ctttcttecaa
cccteccaggg

tggggagctc
tgtccceccag

tggacctagg
gtttctgaga
gcagttaaaa
tttgngggtt
nggeccgttca
cc

atgtagtatt
ataggatgag
tttatagact
atgattcgtt
agtccataaa
tctgaattac
gaagagtttc
gagctcttge
atggctettt
aggtttggaa

300
360
420
433

60
120
180
240
300
360
420
480
540
600
652

€0
120
180
240
300
360
420
480
540
600
605
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PCT/1B99/01062

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(654)

<223> n = A, T,Cor G

<400> 256
acagttcaca agcttcaggc aaggggcagc ctgagactat ccgagtgatg ttgaggcaat 60
ccaggcacag caagtcattc agccacttct ccactgcatc cccaggggcec gtatcggatt 120
gactcctgga gggaaacctc atgcagtgtc cgcgctgatg ccaatctggc tgtcgtegtg 180
gtcttattct cagcagtggt gctgacctgg ctctgggcge tctgttgacg gagctgcetga 240
attagcttga gggacagtga ccggccagtg ccctcatagce cattgatggt ggatgccatg 300
aaaacaaggt aggggccaag taggctcttc accaagggga gggggatggce ggcagcttca 360
tcaatcacaa ctagttcagc ctggcccage ttcacagcat ctgcaggatg tatatactga 420
atagtctggc tgngtctcga aatacattca ctctgatcac tgntttggta aattcangaa 480
ttanagactg gataatctca taatccaaag gttcctgaaa nttgcanaac attnaaatcc 540
nttnaatncc aattcaaccc aattttgang ttttaanggc tttgggangg aaccaanaan 600
ttggggtacc ttggccggaa cccecttaag gggnaattca gncacntggg gggn 654

<210> 257

<211> 594

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(594)

<223> n = A, T,Cor G

<400> 257
actgctcttt tattacggta atacttgcta gtgggatttc tctcttcacc aaggctgect 60
ttactgtgtg aaggacctgt cagtctggct gcagccaagt tggatggagt cctcattcga 120
agacttgact tagccatttc atgatgttca atttcagcct ttttcatata aaatattttt 180
ttaattgaat ttgcatcctt gaatacttga gagccaggct cattataagt tttggcattt 240
tttgcgagga gatctatatc tttggccatt gcatgaatac ttttgtagct tccattctgt 300
atcctctggg caatggtctt gagatctata ggctccttaa ttattgcata ataatctgga 360
tattgcactt tagaaggcaa gtttctgaaa aaagtcgcta atgagacgtn ctgatggatt 420
gnagctacca ctatggcttc aagaaactgc ttcaggaact ncttcaagta agctggagaa 480
aaatcttnag cactgggncc tggatgggct tggccatctt catcaataac ttcgncaatt 540
ggttctentt ttgaaccaac ctcattnttg gtccaaggna ccttggncgg gaac 594

<210> 258

<211> 648

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(648)

<223> n = A, T,C or G

101
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<400> 258

cgaggtacct
cttagttgca
gaaggttact
tgtgteccecc
tcatgtccaa
-atattgatag
aatccaacag
atacatattt
ctataataat
cntgatggtt
aatcecnngtt

tgctgtttat
actaaaaaaa
gtgaaccttt
cagagtttgt
agctcataac
tgtgggagaa
cagtctgagg
ggtatagccc
accttatgaa
aagaagaagg
taaanngtgg

tccttagtct
attgctagcc
cagaaaagtg
ccagctctta
agcacattag
gacatagcaa
caaatgattc
tttcatttta
tatactttac

ccggagggtt
ncttggnaaa

<210> 259
<211> 224
<212> DNA
<213> Homo sapiens

<400> 259

ggtacttcaa
ttacttaatc
ttgtcataat
acactaccta

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

<220>
<221>
<222>
<223>

<400>
ggtacttcaa
gatgtatcca
ccctcaggece
ctcctcacat
ggtcttagtg
tcttcagtag
ggtcatattt
ctaaccatat
ttcttttetg
caggaattcc

<210>
<211>

<212>

<213>

aaagaacatc
ctgcttgatg
caaagagtag
ctccaccaac

260
584
DNA

aggattaatg
aggttggaag
caacttacca
acctactatt

Homo sapiens

misc_feature
(1) ...(584)

n=A4T7T,C
260
actctcttaa
atgactttga
ttgataagaa
ctataaccac
ctgtgcgaac
gaaatactaa
atttaaaaat
tgaagaatgt
ggaaactgna
cattnggaan

261
526
DNA

or G

cggtgatgct
aataaatatt
gaaaaaaaca
aaaaagcaac
cagcaacttc
gtttgttctg
aaaatgtcaa
tagtgggttt
taatcttaat
gggataaatc

Homo sapiens

<220>

<221>

misc_feature

agcagcatcc
taggctttaa
gaaagcaacc
ctgtagacac
aagaaagtgg
attacttagc
tgnatacctc
tgaaagtgtt
ttttcatcat
cctaccntnc
ttccttantt

ttcctcagag
aaaagtctat
atgccacatc
gctacggcaa

ctgacattca
gaagtttaca
tccaagtcca
attcattctt
gccettgttyg
gacaaggtcc
gtgaattcca
tggggccctg
tggacttaat
tngcttaatt

102

ttagtttgta
ctgggagttt
aaaagagctg
tctgaacagg
ggagcctgtt
agatatttta
agggctgana
tacataccnn
ggaaaatgtg
ntgaancctn
tcccaaaa

tatgttctge
tcatattggc
ttgtcagcat

aggt

ctactacatt
gcttggtgca
aggctattac
cagtcatggc
gatcttacac
cctttttatc
gtgttgaaga
ggcatcgaag
ccagnatgat

ggan

PCT/1B99/01062
gtatatctta 60
ctattatcta 120
tctcaaagac 180
cacggttatc 240
agaagcaggc 300
aaaattttaa 360
gaatcacttt 420
agactngatc 480
aatatactng 540
ccttaaaaat 600

648
tgcttgaact 60
tagttccacc 120
ttcagcagtc 180

224
tactctgcaa 60
aaagaaagat 120
tccaaagcga 180
cagtccagga 240
attatcattg 300
ttctttggaa 360
aagaggtttt 420
aatggtgtgg 480
gaagaaaccg 540

584
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<222>

<400>
ggtacttgat
tgaagatgct
- tccaagtgtg
tggacagtag
gcagggcttce
gagccaggga
taagtgatgc
cccctaaata
agctgangna

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

<220>
<221>
<222>
<223>

<400>
cgaggtacag
ctcctttaat
agctcacaga
aaggaccacc
caccactctt
tcttatecect
attcctcaca
ctttattcat
aagggccaan
caagctttgg
tncegnttac
anccttgggg

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

<220>
<221>
<222>
<223>

<400>
ggtacttgtt
gatctaacct
aggtcatgaa
tagactcttg

(1) ...(526)
«<223> n = A,T,C or G

261
gttctgcagce
cttccacact
gtaagaggag
ctccagaagg
ctgggctccc
agcagacaac
cgcatccccec
gcatttggca
cctgeceecggce

262
703
DNA

ttctgaaagg
gcagtcaccc
gagcttttgce
caaaacacca
acccagttgt
tcatcctctc
tttttggcca
gctacagcat
gggcgcttcet

Homo sapiens

misc_feature
(1)...(703)

n =A4,T,C
262

aggctgcaag
aaaccaatgt
tgcaggatca
catggaacat
cttttteectt
acttttctaa
ggtcacaaac
acntatgact
ttcaacacac
cggtaatcca
caatttcccecce
gggccccaaa

263
475
DNA

or G

aaggtggcat
catgctcaca
agtcttgaaa
tgtttccegt
tttggcccca
ctcgaggatt
tgaaccaaaa
aaaggctact
ttggccggnc
tgggccataa
accaaccntt

nggggtgggc

Homo sapiens

misc_feature
(1) ...(475)

n=24,T,C
263
agcttacccc
aaatgaatac
aattaaagct
aaagcctatt

or G

aaaataatac
aaaccatttc
ttcaggtcac
taaactggcc

cttcctgata
tctccacgaa
cctctgaaag
atctctgacc
tggccagaag
ctacgatggc
aaactttggc
agtggccatc
aaanggcgaa

agagggctga
ctecctattge
gccaatcaga
aagactgaaa
tcaaaggaca
ctccaaattt
atgaaaatcc
gaatggnacc
cgtactanat
gcttggttne
cccaanccceg
cttaacttcc

ctggtatacc
agaaaaagat
ctagcttagt
tctttectecca

103

ctgctcaggg
agaccctteg
ctgettttce
ctgtagactt
cagctcttgg
agccaactct
tgcatcataa
tctttctagg
atcttg

aggtctgggt
ctaccttggc
aaatccttca
agacaaacta
tggagaaggt
acatcagcag
tttctataaa
tgcceceggec
ggaatccnaa
ccggggggga
gaaaccntta
ann

ggacccaata
atacaataga
gactattgct
caccaaaact

PCT/1B99/01062
gtgtcaaggc 60
gtgccecgtgt 120
tccagatgcecc 180
tcatgcagct 240
gcacatctga 300
gcagececgttce 360
gcacaagtgg 420
acnggtcecce 480

526
ggcagggcca 60
atgctggatc 120
taggcttaca 180
caccaaccac 240
agacaagttt 300
ctctaaggat 360
actacacatt 420
ggeccgttcga 480
ctttgggacc 540
aaattggtat 600
aaggggtaaa 660

703
tctgectgatt 60
ccacatatcc 120
tttctgaccc 180
gataaaaagg 240
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agactgatta tgagccagga tttacacaga gattctctat ataaggcata aaggtgaggg 300
gtgagagaga gagagagaga gagagagaga gagagagaga gagacgtgag ggagggagag 360
aaaagagaac agacngaaga tnagagaaag agaaaggtat acagtctggn gcctcaattc 420
cagtatgntg atttggcttc aacaccegng tacctggccc ggcenggcecgn tngaa 475

<210> 264

<211> 601

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(601)

<223> n = A, T,C or G

<400> 264
ggtactacaa aaaccaagtg ctcgattacc acttaacatg ttcagcttga aatgactgct 60
acctttgect tcaattcctt cccacacacc caggtataca aatatctttt ataccaagag 120
tccttgtgaa agtaaataga gggaactccc agggataagg gagggcaaaa aacaggaagc 180
acttgaagcc aaaatctgga gcaactttta agaaggaaga gacgtccgtc ctattttcat 240
atctctgcat ggatctccca tggagaactt gagttaaatg taatgattac acgtggcaga 300
aagacaactc tctagcacag tgtttctttc acataggctg ctacattcat tccataagct 360
caacaatttt aataaaaaat atttctgcta aatactttat attcatcatc ataaaaaatg 420
cacagccatt tgaaaaaaan ggcaattacc ctaaatgaat attgcccaaa gcacagatca 480
actttatata nggattcttt ccttggtctg aaaaatcgca ancggaactg gcagacttta 540
tttaccaacc atggattttg nccagcatgg agttaaattt antgctgtct ggagcaggaa 600
a 601

<210> 265

<211l> 643

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(643)

<223>n = A,T,C or G

<400> 265
actatgaaag gcaggtttcc ttgtctggag gaaaaggtcc ttgagacacc acaggaaatt 60
cacaccgtaa gcagcgaggce tgtcagettg ttggaagagg tcatcactcc ccggaaggac 120
ctgcecteoctt tactcctcaa attgaatgag aggcctgccg aacgcctgga ttacctgggt 180
gtttecctatg gecttgacccee caggctectce aagttctgga aacgagcetgg atttgttcct 240
gtttatctga gacagacccc gaatgacctg accggagagce actcgtgcat catgctgaag 300
acgctcactg atgaggatga ggctgaccag ggaggctggc ttgcagecctt ctggaaagat 360
ttccgacggc ggtcctacct tgectctctac cagttcaata cctnggccgce gaccacctta 420
gggccaaatt cacacactgg cnggcgtact aatggatcca cttngttccc aacttggcgt 480
aatcatggca taactggttc gggngaaatg gtatccgtta caattcccac acatacaanc 540
cggaanntta agtgtaannc tgggtgctaa tgatgactac ttncttaatg ngttggctac 600
tgccgtttca tcgggaactt ntgccattgn tataatgenc ccc 643

<210> 266

<211> 582

104
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<212>
<213>

<220>
<221>
<222>
<223>

<400>
actgtttacc
ggaggaaaac
ttcceccacaa
catcctggga
atggaaaagc
ccagaacgaa
tttaagaata
accatttcct
ttcaggagac
cctanaatgt

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

<220>
<221>
<222>
<223>

<400>
actttgggag
atatggtgaa
cctggagtcc
cagtgagcca
aaaaaaaagt
aaggttgaaa
atatatatta
ttctgacctc
nctaaggacn
gccecgngaac

<210>
<21l1l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

DNA

Homo sapiens

misc_feature
(1)...(582)

n=24,T,C

266
agatctttgce
atagaaagac
aacaagaaag
ttgtaaacct
tgcatggaga
ttactaaatt
ttgtgcactg
caggtgaagc
tgtggaggac
ggcatgggag

267
565
DNA

or G

agatgaggtg
tgggagggat
tcaactcegt
ggaatgtatg
tatgttggaa
catggtcaca
tgatttaaag
tgtgtgactt
tccactacta
tatattatgg

Homo sapiens

misc_feature
(1) ...(565)

n =A4,T7T,C

267
gctgaggegg
accctgtcte
cacctacttg
agatcatgcc
atactaatgt
ttcttaaact
atttaacctc
ttcagaaacc
atggtgaaaa
acncttaagg

268
661
DNA

or G

gcagatcaca
tactaaaaat
gggctgaagce
atggcactcc
ccctcaagtt
gttcaacaat
aatgatcaac
acctggtata
gaatcncnan
gccna

Homo sapiens

isc_feature

mi
(1) ..
n =A4,T,C

268

. (661)

or G

cttggttcag
gtggctatta
aatgaagtgg
tttgaaaccc
atgattctat
cagatacttg
ccagaaaatg
ttggattgca
nccctgaagt
anctatgcca

aggtcaggag
gcaaaaatta
agaatggctt
aacctgggtg
cttccatatg
tttgtggtgt
attgttaaaa
tgaacattct
attaaaagtt

105

gccagtttgg
aagtaattga
ctattttaca
cagaacgagt
ccagtgagaa
ttgctttgag
tgectgetttg
cgcatcattg
cttcgagcaa
tt

ttcgagtcce
gccaggcatg
gacccaggag
acagagcaag
aggtaaaggg
catcaaaaaa
gtcagtatgg
gatcccanat
ctattttcna

PCT/1B99/01062
catcgtttat 60
taagatgaga 120
gaatttgcac 180
ctttgtagta 240
aagtcggctt 300
gaatctgcat 360
catcaacaga 420
gtgaaaagta 480
ngtacaccgt 540

582
agcctggcca 60
gtggtgcatg 120
gtggaggttg 180
actccatctt 240
atccaagatt 300
ggaatatttc 360
agaaagatca 420
tattttggga 480
tggaccttng 540

565
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cgaggtacta
gctacctttg
gagtccttgt
agcacttgaa
catatctctg
cagaaagaca
.agctcaacaa
atgcacagcc
aacttatata
ttaacaacat
aaatgatcca

g

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

<220>
<221>
<222>
<223>

<400>
actgatggga
actgaagcca
tcttcececaa
tggtgttgcc
aggcccaatg
aaggatctgc
tctttctaga
ttatggctat
tgncatttna
ttggtaactt
tatggcctaa

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

<220>
<221>
<222>
<223>

<400>
gggccacatc
gtgggggtgt
ttggcagctg
ttagagctgg
ccaaggacca
tgtagaaaca

caaaaaccaa
ccttcaattc
gaaagtaaat
gccaaaatct
catggatctc
actctctagc
ttttaataaa
ttttgaaaaa
ggattctttce
tgatttggcc
gaagtaagca

269
643
DNA

gtgctcgatt
cttcceccacac
agagggaact
ggagcaactt
ccatggagaa
acagtgtttc
aaatatttct
angggcanta
cttggttctg
agcctggagt
ccaccgnctg

Homo sapiens

misc_feature
(1) ...(643)

n=24,T,C
269
aggccaatat
ctagagggtg
acccacagac
acttttgaag
gcattgctta
aggaactgga
agaaccctta
cttaaaangc
antcccttct
ttttgnncgg

gggtgnncgn

270
650
DNA

or G

ttgatgcaat
tgatcggtgt
caacacagat
aaacatctcc
cgtcattgcc
aganggagag
ctttctttec
tnaatgaaag
tggagctgna
atgaatcnga
ggtcctcant

Homo sapiens

misc_feature
(1) ...(650)

n=A4T,C
270
tgccagagcc
gcaaacccga
agtattggag
cagcagcatc
gtagctgcca
tgcttgcctt

or G

tggagtctge
gagaactggg
ccaggagcct
tcagcccaag
tcagtttgga
atgtatcaga

accacttaac
acccaggtat
cccagggata
ttaagaagga
cttgagttaa
tttcacatag
gctaaatact
cccctaaatg
aaaaatcgca
tnaatttant
cngggnccan

caccacagtg
cagatccttc
accaacacca
tgtgccataa
accatgggcg
agacttcagg
tgncacctaa
ncagacacng
ntaggcctgt
gnatgcncat
tecncttggan

gaaggccggyg
ttgcaaattc

gccatgaggt
agaaggttat
ttctgaaaac
ggacatgctc

106

atgttcagct
acaaatatct
agggagggca
agagacgtcc
atgtaatgat
gctgctacat
ttatatcatc
aatattgcca
accgaactgg
gcatgtcctg
gttcaagaac

agggcagatg
cccatggtcet
ccatagagta
accaaatata
aatgacccaa
gcttatcctg
acccatcttt
cattgcagta
cacttctcat
atgentggat
aga

acccggttcce
gtgaagaatc
tttgagaaca
attcccagag
taactggcat
agcaagatcc

PCT/IB99/01062
tgaaatgact 60
tttataccaa 120
aaaaacagga 180
gtcctatttt 240
tacaccgtgg 300
tcattccata 360
atcataaaaa 420
agcacagatc 480
cagactttaa 540
gaggcnggan 600
ttaagccngg 660

661
ccagttcaat 60
ggataactct 120
gaagccatat 180
aagcaaccag 240
agcaggctgt 300
ggcataccat 360
gnctttgcac 420
actggggnac 480
ttcttngececn 540
tganntactn 600

643
ccggcccaca 60
agcatcatgt 120
gagtgctgtt 180
gatgtcagtc 240
caacactggg 300
aagagatata 360
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tttggcaact
ttgggttttt
caatcacanc
actanggtta
nttaggttct

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

<220>
<221>
<222>
<223>

<400>
ggtacacagg
acaatgccat
tattggagga
gctgccagtt
ctggcacggg
cagaccgaaa
tcacaatcca
aatgacccgg
atcaaaggtg
aaagggaatt
gttctnggga

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

<220>
<221>
<222>
<223>

<400>
cgaggtactt
ttgtttegtc
gacgggcaaa
catcatatgc
gttcaaaatt
tattaatggt
gaaatgctgc
gtaaaacaac
aaaccaccgn
aagctnaacc
aaaaccaagt
ataagggnnt

ttttctagaa
tttttttttt
ttattgcatc
cagncacctg
nggntnaang

271
620
DNA

aaggcacatt
tgaacagtct
ctaatcaccc
gtaaaatttt
gcctctgeta

Homo sapiens

misc_feature
(1)...(620)

n=A4,T7,C

271
tcccaagctc
atcccattge
gctggagaag
cagggcgctt
gccaaagaac
acagtttaac
caaccacctg
tgcactggcg
cacgggggcc
caccactggn
aanttcceccn

272
670
DNA

or G

tttaaggagc
tgcetggetg
tgtgatgcca
tactgctact
atcaccaaga
ttgatcccag
tggnanccaa
tccaagggtyg
tanttantgg
ggcgtctaag

Homo sapiens

misc_feature
(1)...(670)

n=A4,T,C
272
tatattacta
atacatagga
ttggtgaggc
aaatgtggct
ccctactaat
ttgcatctaa
cgtgcnaaat
naccaccacc
cttactctta
ccttcagttce

ctgggggaaa

or G

aatgtctgaa
aggcgacgtg
atacctgaat
ttacaaattg
caagaagcac
agaccaggaa
gcacgtgcat
aaaaaaaaac
ctggggttta
ataanctttt
aggactcatt

gggtatcatt
tgctgnattg
aggcctaagc
ttttgtgaac
nnttcaaggc

ccagtagtaa
gaaaagtgaa
atcactacat
atcctgatac
aaatgatcga
ccaaaaccat
cggnctgcat
accagactcg
ttanctattt
gaccacttgn

gacaaaagag
atgcaaattt
ttctggagat
gttttatttt
ccctgaaaaa
acacattagc
atgcnttttt
ngtgctcnta
agggaattca
nccttggaat
ccattattaa

107

cattacattc
ccangctgga
aatcctceccec
ggntcttatg
nagccatttg

atcaaacaag
cgaaccccac
catactgttt
tgaggaaatc
caaactgtat
gtctgtcagt
gccaagaagg
taaatgatgc
ggtcctgecg
ccacttgnga

caattggaaa
taacacaaga
atacaaatgc
ctagctgtat
actatgagat
caatacagtc
actatattcc
aatngnggac
ggaagcttcn
aaggcctgnt
cnnttacncc

PCT/1B99/01062
ttgagttttt 420
atgtggtggc 480
ttganctggg 540
tgccagectgg 600

650
ccgattattc 60
aagaattcca 120
cgtgatgctg 180
tacaaactca 240
aaatacagct 300
gtggacgcac 360
ccaaactcgt 420
cttgtggtgg 480
gcnggegttn 540
anatggntan 600

620
tctetgtttce 60
ttttattaaa 120
gtgaggctgg 180
ttaaagaggt 240
aagatagtgt 300
cacaatcggt 360
ctnagagacc 420
naacctttcc 480
tttanccana 540
ntggctacct 600
taaggganga 660

670
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<210> 273
<211> 688
<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222>
<223> n =

<400> 273

acacaggtaa
cattactgaa
ttaacaattt
atgcaaatgg
gtcgecagcecc
cttgcecgag
ctttettttce
taaccatctt
cttanttttt
ttaaggtttt

ccggggggac
ttaacttttt

ccttatgcag
aataaacatg
taagttttcc
ccetctteat
gaacagttcc
gacttatgaa
tatcctttect
ctcagaatta
tncttggett
gnaaacccca
tttaccggge
ctenctttnn

<210> 274
<211l> €674
<212> DNA

(1) ...(688)
A, T,Cor G

cacattgtgc
tagaaactaa
acatggagca
tcttaattct
agtccgatct
tgnttcttct
ttatcatgcc
aatggaatca
tctcaattng
atnggtncat
cttggttgaa

ctgggagn

<213> Homo sapiens

<220>

<221> misc_feature

<222>
<223> n =

<400> 274

atttaaacct
gatggaagat
tctgacgcac
tgccagcatt
gtgcttagtc
gattgnctat
taatgtgccc
ggttttcttc
aagaatgagt
nggaccgtac
ggcenttttt
tgcennncca

ggtttggata
tcagaaggga
atgttaaaag
acagatgaag
ttttttctac
tgnttgttgn
attctgaagt
taattaatgg
attttaccce
cnggatgggn
ggattcanaa
cctn

<210> 275
<211> 638
<212> DNA

(1) ...(674)
A, T,C or G

tgcgectgta
cagtgagaca
aagatgacat
actcaaacgt
ttgcttttec
tccaacttct
tgccacaaaa
aaaaatctgg
gaagtggttc
atgaatttgg
tcatatgggg

<213> Homo sapiens

taaaagtatg
gcaacaagtt
ataaagcagg
cggcaattta
caccttgatg
ctttetttte
tggactectt
ctggcttttt
attaagggga
tctteececett
ngaaccentt

tgaggaagat
gataggtgca
gtttaaagat
ttgaccgtag
aaacactcac
gctgccagaa
aataagaccc
gatatattat
ccttecatatt
tacttcatgg
aacttcttta

108

gaacagttaa
aaaatacagt
taactgaata
ctcaggaaaa
gaaagtcttc
ttctgaactg
ttggcacccg
cnttggectg
ttecnccaagg
taccgctctt
ttcggtettt

gatttggacc
ttctctgaag
tttgctgecc
cacctggatg
agtatataca
gtttaaacag
tggtgaatga
atttaaaggt
ccccggattg
tcacttgaac
agccttcagg

PCT/1B99/01062
cactttcagce 60
aatgcacaac 120
atttaaggag 180
taaatttctg 240
attatctgtg 300
gceceecgttet 360
aaggagaatt 420
aagaatttga 480
acttttactt 540
gggttaaanc 600
tcngggectt 660

688
ggttagagca 60
gcatcaacaa 120
gttcccccag 180
aacattagga 240
acaggcagcg 300
aaagcaggaa 360
aaatataatt 420
ggtgcattta 480
aaggatttga 540
ccnctaagtn 600
ggccencttaa 660

674
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<220>
<221>
<222>
<223>

<400>
.ggtactggca
taaaggcgga
tcagactctt
gagatggtgc
gctccacttc
aaaccatatc
tataactaag
cctgantgac
catagaccaa
caggtaggng
attccaccaa

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

<220>
<221>
<222>
<223>

<400>
ggtacgtcag
acccaggcecg
gaggaaagct
tceccaactcc
tcccaaacct
actgaatgtg
cgttcctgeca
ctggceccagce
actgatctca
tgcctctatg
ttgatggtcc

misc_feature
(1) ...(638)

n=A4,7,C
275
tggcaccaac
aggtgaaggg
ttaaacaacc
tgagccattc
caacactggg
agatggtgag
tccctggact
cagtggctga
tttaaccttt
cttgaatatg

tggggccgtc

276
638
DNA

or G

atttgctcag
ggagcaggca
atatctatgt
atgaaggatc
aattacattt
acaggagaac
ttttctectt
ctggcctgaa
attcatctgn
ggtactttcc
tannggatcc

Homo sapiens

misc_feature
(1) ...(638)

n=A4,T,C
276
atctacagcg
gaactgccat
gcctactaca
cecgttgetcce
cagtagctga
agtctggcac
gacaatggtc
tcttgcagtce
ccgcetgatgce
aggaaagtat
atcatcatga

<210> 277
<211> 734
<212> DNA

or G

aacacaacta
gtccagagct
gagggctaca
cactggggac
gagattagtg
cacttcctgg
ccattcecge
atccactatg
tgcagaacag
ctngacnaga
nnngatgaac

<213> Homo sapiens

<220>
<221>
<222>
<223> n =

<400> 277

misc_feature
(1) ...(734)
A, T,C or G

cttctggtga
tatcacatgg
gaattgagtg
ccctcectcatg
caacatgaga
tttgtgtgtc
aattggagaa
aggggagata
gcagcagaag
nanatacttg
actcggnc

ctgcecgectt
aggagagagg
gttggactca
cagccatgcc
gagcagcctc
gaaaagtgat
tctagtggga
aaggatcctg
anatttgatg
aacttgaaac
gccaaccg

109

gggcctcagg
cgagaaagag
agaactcact
atccaaatac
tttggagggg
cagctgcact
ttcctaatgt
aaacngacca
ggactggncc

ccggecggec

atcctctaaa
acctgcettce
cagatgggct
aggeccttgcc
agttgcatcc
gatgaggagc
gatgatnntt
taatgtgacc
acgaataggc
cangnttntg

PCT/1B99/01062
aagcttacag 60
gggagaggtc 120
catcaccaag 180
ttcccaccag 240
acgagcatcc 300
ggtctgaaga 360
tcatgatcag 420
cagctttctt 480
anatanccat 540
ntttaaggca 600

638
tggggagcat 60
tctgagaaag 120
aggagatgcc 180
cctactgtcc 240
ggatgttaga 300
aaggacccac 360
agagaaagga 420
ccagttccac 480
ttggngntta 540
tttacagtct 600

638

ggtacagaga tagatgaatg gaaatgggta agggaggtgt tcattcacat ccatctaact

60
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gcaaaataca
tctaaaggtg
aagccataag
aagaatggga
gtgatgttcc
taactatcaa
. ctengaaaag
gaaanccngg
cctaaggaaa
accccecgac
caaggtancc

ggggggccgg

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

<220>
<221>
<222>
<223>

<400>
acatggtgaa
agaattgcaa
aaaaagtaaa
aggcagtttg
ctacttctaa
ggacatgttt
aagatgaaac
aattttaaca
accctggacc
cttatttggt

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

<220>
<221>
<222>
<223>

<400>
accaccgagg
tgcagacagg
accaccaaag
ggccacaggc
agcccecttet

ggagggaaag
ggtgaaaata

aaagtaagaa
aatgatctca
accttgaaga
atcaaattga
atcctcagag
ggcatgccaa
cccgaatttn
gangggtgct
ttececgaagag
agggntttan

tggccccggg
tanc

278
586
DNA

gtcattgaca
gtcagecectgg
acatcaatgt
cctcagacta
tttgaaggaa
gtcatgttat
aaatgctctt
cttgagatat
gtcncgaaat
ccatnggggt
cgggccentt

Homo sapiens

misc_feature
(1) ...(586)

n=A4,T,C
278
tggaccacca
agtctgtatc
tattatcagt
ccttgaattc
agatggcaca
gaaatctttc
tectttgtgcce
caattgccaa
ccaaccatac
agaatatatc

279
664
DNA

or G

cattttacag
tttagtaagg
gtcactaaca
tcacccaaaa
gctgggatac
atccagaaaa
cgcaatgtta
ataaantgca
caaggtggct
agtancttgg

Homo sapiens

misc_feature
(1) ...(664)

n=AT,C
279
ctagcacagt
ctatgcggct
gggtctttta
tgcagaccca
actgacttcc
agctaaagag
acccagtcca

or G

caagcctcca
gcctecggacc
gcaaacctca
gcactggecc
tcatttaagc
ggtcacacaa

ctaaggggcg

tgaagcaacg
aaatgcacaa
caaagataaa
tacgtgagaa
atatttgaag
tcttaggect
aaagaccgtt
ttcagtcncce
nttnacccat
taaagggttt
cnaaangggc

aaagcacagt
atgggacctt
agggactact
atactgtcct
ccaacctaca
aaatgcaaaa
acaatgaagt
tttgccaaaa
ggctatgttn

gcgggaacac

gctaagcetgg
atgctaggcec
tggggaacag
ttgcgtgagt
caattatata
gtggctattt
ggagtgaatg

110

acgaccaaga
ggtggaaaaa
ttctaaagtc
acacggagag
gctgaatttt
tcaaggnctt
cttcaacecn
cacaggttnc
taccttcecec
ttgacccggg
caaanttccn

gtttccaagg
gtttgcctgg
gcactecttce
ggcaacgtgg
actttatgat
ttggtgtcca
tcacttcttt
attaatgact
ccaggaagtn
ccttan

atcecctgaag
acttgctggg
gaacattcct
cagagcctgg
agctcacatt
tcecctgcagt
gatggctgga

PCT/1B99/01062
cgttctcaga 120
taacataaaa 180
ccagagaaaa 240
ccagaaaact 300
acatccagct 360
ngcectttet 420
gaagagaaaa 480
ccaaatnggg 540
caatngggga 600
ggggccttgg 660
gncccccttg 720

734
gaatctggga 60
ggcaatggag 120
gacctecctga 180
cagccttaca 240
gtgaaaactg 300
tcctggtecag 360
gaaaaccacc 420
ttggattatc 480
aangngcccc 540

586
cctgctatca 60
gtgtcaacct 120
gttcatccct 180
ggctggccct 240
gatcagggag 300
gtttctgtgt 360
tttteccccaa 420
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gctccttata
aatgagtcca
aaaagaagtc
tgtaatgcat
tett

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

<220>
<221>
<222>

<400>
actaccacag
gcctttgtat
tacagaagaa
tagtagtaag
atatgtaagc
aatgttattt
tcttaactca
tgtatcancg

<210>
<211>
<212>

gcctaatgtt
actctgggct

gtcaggatgt
ttgcttanan

accattgggg aactagagac
ntangcctng tgctggaact

280
448
DNA

Homo sapiens

misc_feature
(1) ...(448)
<223> n = A,T,C or G

280
actgttgact
attgcaattt
atgtggattt
ggttttatga
agaaaacaat
tttgtaagtg
agcatttgct
ttgtgtaaac

281
677
DNA

tttagtttct
ttctgtttgg
gataaactag
atgttgatta
gagctctgct
tgttaataaa
ggatcatttt
ctagtacc

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
gcgtggegeg
ctttaacacc
actcagagcc
tcagcaaaca
cagccctget
aagaggaagc
agggctaaca
cttctagttc
aagaaaaata
ncatgtgatt
ggcaatcagn
ggaatgncct

<210>
<211>
<212>

isc_feature

mi
(1) .
n=A4,T,C
281
gcccgaggta
ggaaagtatc
aagggctgaa
ttgggaggct
ggagtccact
agaacgtctg
ggttttcttg
taggatgtca
ttttccatag
cccatattat
cctggngccg
ccatccce

282
691
DNA

.. (677)

or G

caccttcaca
aacgggacag
ccaactcaga
gaactggcta
gccaatgtga
cacaagcggg
atcagaagaa
gaacatagat
tttaatgaga
catggggcta
tctnnggacc

gagtatgagg
gaaagctncc
cccagacctt
ttaggecctnt

taaagagaaa
gaaaatctaa
tgcctatgat
ttttgtgcca
tccaaagtta
agtgtaaaga
tctacaaaac

gggaatcecgc
atgatgaaag
atgcattgcc
ccctcaaagg
aacaatggaa
taatttcagg
attttgcatg
atgggttgna
atgaagaata
gngtatgcnc
acttggccac

111

aatttagect
gtcaggcttn
ttcatatgga
aggcnggtta

aattgcettt
ggatttactg
tttaacttat
acagcccaga
tttaattttc
attggaaaaa
ttggttgtac

aggcggggat
aacacctgat

attttcacat
aaataatgcc
acagcaactt
gctgatgtcect
tagattcagc
tgatatgcat
tacccectttg
agtcctgcec

tggngacagg

PCT/1B99/01062
cttatagtga 480
ctataatatg 540
tatttgagaa 600
aaacacttga €660

664
ttactagaaa 60
tggttagtct 120
gtttgatata 180
attgtcactt 240
tcagtgtttg 300
atataaatat 360
tgngaacctg 420

448
cttcagtctc 60
gtgacacaga 120
agttcagcaa 180
aaactcactg 240
gctgcctatce 300
atagggattt 360
acagggatat 420
ttggttgatt 480
aagcaacaaa 540
ggcggcgtaa 600
caactgtctg 660

677



WO 99/64576

<213> Homo sapiens

<220>
<221>
<222>

<400>
cgaggtacct
cttagttgca
gaaggttact
tgtgtccecce
tcatgtccaa
atattgatag
aatccaacag
ataacatatt
atcttataat
actgacctga
aataattcca

gccgggggcen

<210>
<211>
<212>

misc_feature
(1) ...(691)
<223> n = A,T,C or G

282
tgctgtttat
actaaaaaaa
gtgaaccttt
cagagtttgt
agctcataac
tgtgggagaa
cagtctgagg
tgntatagcc
aatacattat
tgttaagaan
ggtttaaang
ntnnaaggng

283
668
DNA

tccttagtcet
attgctagcc
cagaaaagtg
ccagctctta
agcacattag
gacatagcaa
caaatgattc
ctttacattt
gaatataact
aangccggaa
tggncttgga
aatccnnect

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>

acatggttct
aggtgtctgt
atgagcaatt
gtgttactat
tttacctgca
agagtggaaa
atatttgatc
ataatggttg
ttttaaaaag
aaattggaag
taaagcaaat
ttntgaat

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

<220>
<221>
<222>

sc_feature

mi
(1) ...
n=24,7,C

283
gtgacatggc
gtttcacact
gtagaaattg
tagagtatat
aaacagaata
aatgcttgtt
tccactgtat
tctgtgggtg
tatgtaaaat
cccatttaaa
ggcccannnc

284
777
DNA

(668)

or G

tggaggtggg
taggtcgcta
gaaatttgta
ccacatattg
ttatgcagct
aggtaaaaat
aaataaataa
gtaaaagcaa
gccaattatg
atttagaaag
tggngnnttt

Homo sapiens

misc_feature
(L) ... (777)

agcagcatcc
taggctttaa
gaaagcaacc
ctgtagacac
aagaaagtgg
attacttagc
tgtatacctc
tatgaagtgn
ttaacttttc
ggtttctaac
aanttcctta
n

cgttctggac
agtttttagce
atgatttttt
tccagtcatg
attaaaataa
caaaaaaaca
aatggagaaa
ttgaaatgtc
acaatgctaa
cncggttgga
ttgacccaac

112

ttagtttgta
ctgggagttt
aaaagagctg
tctgaacagg
ggagcctgtt
agatatttta
agggctgaga
tttacataca
atcatgaaaa
atacctgaaa
ctttccaaaa

aagtaaacaa
caaggcttta
atgagaaagg
gaaaatggcc
tgcatatgaa
tgtaggaaac
catttgagaa
ttccttacac
gctagatgaa
ttceccttcte
ctttcaaaat

PCT/1B99/01062
gtatatctta 60
ctattatcta 120
tctcaaagac 180
cacggttatc 240
agaagcaggc 300
aaaattttaa 360
gaatcacttt 420
tcagagctgg 480
tgtgaattat 540
tctecececttaa 600
tntatgacct 660

691
tttactgggg 60
gttgtcctec 120
ccacgaatgt 180
taaaagataa 240
gatttgceat 300
aaaattttac 360
aaatcatcca 420
ttttaataat 480
catcccattc 540
tatccttttt 600
tnggctaact 660

668



wO
<223>

<400>
acagtattta
accctggcat
cagactgaat
aagaaaatat
gcacagaact
attaaataaa
ctaaattaag
tgatantana
aggtaaaatc
aggctttnaa
tgcatgggnn
tggaattnaa
ttnnttttaa

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

<220>
<221>
<222>
<223>

<400>
ggtacaagct
aagtgaacaa
gaagagagtg
ttctecettgt
aacagtgact
gatgtcttag
gtcaagtaat
tatctatcct
ccgagaggcc
gcnacnaatc
caatttnttt
ggggattaan

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

99/64576

n=A,T,C
284
agggattttc
tttttcacat
atatctaaaa
aaatacagtt
tcattcttat
tgactcaaag
aatgcagaat
aggctggaaa
actttcaatt
ggtggggaat
ccttagggna
tttggggnaa
atnntttcan

285
692
DNA

or G

cttttagctt
acttgaatcc
ttteccagcaa
aactgcatta
agtattcttg
acatctgtaa
ggatagtgat
atnccttaat
nttccccaaa
gncccaaggt
acccecngaa
ccttattngg

ggggnnggaa

Homo sapiens

misc_feature
(1) ...(692)

n=A4,T,C
285
ttttttteee
tttgcttcta
gcagtaagct
tggaaaagaa
ttcagctaca
aggaacatct
taagcttcaa
tcatatengg
taaaatttnc
tttttcecect
ccececggnaat
atttgggccc

286
709
DNA

or G

tttteeettt
agcgtcaatg
ggcttttcca
attaggttgt
aatacaaaat
gctcattttce
ctattttggce
atatattaaa
nntttgggtt
ncccaaggga
ttgaaaggcc
caatttctta

Homo sapiens

isc_feature

m
(1) ..
n=24,T,C

286

. (709)

or G

ttcatctcca
ctaaatgcac
taaaaaaaaa
agataatcac
ggttcaacct
gtcatgctgc
tattcaatta
ttttaaaaaa
acctgnangt
ttttaactta
tcecenttecce
nccttngggg
atttaaaggc

tccetteete
aaaggcaaca
atgngtcaca
tttgataact
caaatccatg
tccaagcccce
agctttgcaa
ggtccaactt
ccnggtttaa
aatttccctce
gggtttntcc
nn

gtggcattaa
ctgtctttca
gcatttaact
gttaaaattg
ttgaatcaat
tgtgttttga
gaatttaagt
atcagaatag
ttcceggaaa
tnccatggaa
aaaagggggg
nttaccttng
cttttttttte

aaggatttac
cctecectnta
caatccttca
tagaaaagtt
tatataaggc
agtcctataa
ttaaaatgag
ggtacnccca
ttaaagncca
nnattaccaa
tttcaaaana

PCT/1B99/01062
acataaaaag 60
ctttttgaga 120
tgcaccaagc 180
ttactatgca 240
tttaccactg 300
aagtctttaa 360
aaggggatgg 420
gcentttaaat 480
aaaggtttta 540
gccanngcct 600
tttaccentt 660
gaaanaaaat 720
gggaaaa 777
ttttcttaac 60
atggccaaag 120
tgccattaag 180
agttttagac 240
ttctgtaatc 300
atcaaggcaa 360
cnaagcacta 420
atnttacatg 480
taanggnctt 540
acccctgnct 600
aattttecccc 660

692

actgtgccag ggatattgag atgctctggg ggtgtattgt atacctgcca gttttcttca

113

60
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tttctgaatt
atttgtgaag
atcaggagga
tttgtttcte
gtaagcggcet
aaagccacag
atgactgaag
‘gnatgatacc
acttaatttc
tccttaaatc
ttaanccang

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

<220>
<221>
<222>
<223>

<400>
acaagctttt
cccaggetgg
ctgacatcac
tggcatttat

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

<220>
<221>
<222>
<223>

<400>
accctctett
. ttctatacct
accctggacc
gatattgtcc
ttcttcaatg
gcagctgtcc
ctcttggatg
tcatcaagcg
accagcctgg
acctggtttg
tgaagtcctt
ccggaaccct

<210>

gagttttctt
gaataagcat
agaggaagga
atagggaaat
catcaagagt
gactgcccat
tttatgtata
cttcttcaaa
gtttttngga
ttttgetttt
gttncnggtn

287
231
DNA

ttcttgatgt
gatggaaata
aggacttacc
ctgacccacc
tgaacttcac
tcagtcttgg
gacacacctc
gcagangtag
atcaacttta
ttnaaaaaat
ccnatttatt

Homo sapiens

mi
(1)
n=A4,T,C
287
tttttttett
tctcaaactc

aggcgtgagc
aacaaatgca

288
681
DNA

isc_feature
... (231)

or G

ttttttetet
ctgggctcag
caccacaccc
accacatgtt

Homo sapiens

m
(1)
n=A4,T,C

288
ccagcaccca
ccattacccg
cagtagagaa
tggttggtgg
gaaaagaact
aggcagccat
tcactcctct
taataccacc
ngngcttaat
gcaaggttga
ttgacattga
angggaattn

289

isc_feature
...(681)

or G

ggccagtatt
tgcecegattt
agcccttcga
ttctactegt
gaataagagc
cttgtectgga
ttcecettggt
attcctacca
canggttatg
aactacaggc

gcccaggggt
n

tggtttcctt
atagtcttga
cattttgata
tgtcatgttg
gtagccttgt
gaagattggg
taccaatcca
aatggtcang
ccnnaatnec
aanttnggtt
tgaacccecttt

ttttgtanag
gttctectec
agccectttyg
anatcttatt

gagatcgatt
gaagaactga
gatgccaaac
atccccaaga
atcaaccctg
gacaagtctg
attgaaactg
agcagaccag
aaaggcaaac
ttacctntgg
actcaaggnt

114

catatcacct
aaggagatat
ttttgctgta
gctcctaagg
tgggaatatg
atgattctgc
tcttecagetyg
gttcacccat
aggtcccctt
catanttaaa
gcccttana

atgcgggtct
tgcctgggec
ggtgttttta
agaagtacct

ctctctatga
atgctgacct
tagacaagtc
ttcagaagct
atgaagctgt
agaatgttca
ntggtggagt
accttnacta
gtgccatgac
accccgaggyg
ttgttnggca

PCT/1B99/01062
caaggtttag 120
gttgtatata 180
ggtggccagt 240
aactgctgtt 300
gaaaaggaag 360
acaagcaaaa 420
actgaatgtt 480
ggaattttct 540
tnggaaaaaa 600
ggcccttggn 660

709
cactatgttg 60
tcccaaagtg 120
aatataactt 180
n 231
aggaatcgac 60
gttcegtgge 120
acagattcat 180
tctccaagac 240
tgcttatggt 300
agatttgctg 360
catgactgcc 420
cctatctgac 480
caangataca 540
gtcctnaaaa 600
aaaancttgg 660

681



WO 9

<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actcaaccta
cacagtgtgg
gtgectttgtt
ggtttgtgtt
aaataagatg
tgtgaatttg
ttatgtttcc
aggtggactc
agaggctgcn
gtaatttcta

<210>
<211>
<212>

9/64576

565
DNA

Homo sapiens

m
(1)
n=24,T,C

289
acttatagtt
aagaaattag
tgaaagtagt
taaaatttat
aaatatttgt
cattgagtca
tctcgtttat
ttgtctgect
gaactangng
tcatagttca

290
699
DNA

isc_feature
...(565)

or G

agcagctgga
tcaaatgctt
tttctctcte
tgcattgcaa
atttattgtc
ctcatgctac
catgaaatgg
tccatgatga
gcaatcaatt

ctggg

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
ggtacacaat
tgtgeccagtce
tgctgtctta
tctaagtgaa
tctgatagaa
cttgaacgca
gcactgagat
caataccatt
tggttaaacc
naaggtacct
acctgggttt
cctttggeen

<210>
<211>
<212>

mi

(1)
n=24,T7,C

290

tctgcatttc
tcagtagatg
gctttgtttyg
gatatgcaga
ggtgacaggt
gacatgattc
taaggcaaaa
aacccaccca
actgnaattc
tgaccaaaat
ttaagcccat

aaagggggna

291
699
DNA

isc_feature
... (699)

or G

tctcttggta
gaacacgatt
cagctagagg
gggagagagc
ccagctagtt
ttggggatac
ggatcaagac
tctccagaat
aaggtttncn
gccnaaggaa
tttggecnncn
actngggttc

<213> Homo sapiens

<220>
<221>
<222>

misc_feature
(1) ...(699)

attctcaact
gttttcetge
aaagccgttg
agggtagttt
ctacttccta
actacatcgc
ggtcagattc
gatttttttt
tggnaaccag

atgggatccc
ggtctattca
tgcaatggta
aggaaacaga
tggececttee
agcagccatc
gtgaccecta
ccatgctatg
ttncttgcaa
ncttggcctt
tttnggnaag
ccectttec

115

cttcectgece
ttctecttttce
cttatategt
cactgaagtc
agccgtaact
tttagtattt
catcagattc
tctecttecc
tctctggntt

agttttattg
gccatgacaa
gctggctcgg
cttctgacga
tcttcctecca
ttgggaccat
ccttegtgga
tggnaaaaca
ctgaatggaa
tggaaattgg
ctttaagggt

PCT/1B99/01062
agcactatac 60
agctgttact 120
taagaatgaa 180
atgcaccatt 240
tcttttecte 300
gagatggcat 360
cacctectgtc 420
tttctttaag 480
tttttcatta 540

565
caggaggcag 60
ttctgttccce 120
gccaagggca 180
ggttttactt 240
ccecteette 300
gaagtaacga 360
gttggtgaac 420
atcttctggt 480
gnccttttta 540
ancccgnaan 600
aaggcctgaa 660

699



WO 99/64576

<223>

<400>
ggtacttggg
cagaaagaga
acatttactt
gctatgcgag
‘ggaggttgca
tgttgctgaa
aggtggttac
ggtgtcatat
ctgntnacac
aaaaggnctt
ntttggaccc
tntttnaaaa

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

<220>
<221>
<222>
<223>

<400>
acagtcatcc
tgactggatc
gaaaagaaca
actctaacct
gcaggaaata
cttatctatg
tcaggaaagg
tacttggcecct
taacccagaa
tgcacattct
ggaaagccat
tttagntcct

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

<220>
<221>
<222>
<223>

<400>

n =A4A,T,C
291

gacttcaggc
tcctgtecct
ggagtataat
aggcgtagat
gtatgatgtc
gcatctgcag
cctaacagct
accatgtcat
atacccttgce
tccaaggggt
cnaatttggg
ccggntcoconn

292
688
DNA

atacagcctg
ggaggctgta
ttctttgaaa
ccecccaccat
tatcagtatt
aggatggtca
aatgataaga
tggttgggac
aactttgang
cntcaatctt
aaaccgaaat
nantggccct

Homo sapiens

sc_feature

mi
(1)...(688)
n

=A,T,C

292
cactacctgg
ttggecttgtt
gagatggcca
aatgtggata
acctttcatt
ggacagtagt
gaacatggct
ctggataaga
ttttnnanga
taacatangc
tttgggttct
nggccccttt

293
572
DNA

or G

ctatttcatt
ctgtttctgt
tggatatggc
tgattctgta
ctceccccecta
gtgattctca
aagtgcctgg
aaatctgtgce
agcataagtn
aacctttggce
tggatcccaa
agnaaggn

Homo sapiens

isc_feature

mi
(1) ..
n=24,7T,C

293

. (572)

or G

tccagaatat
atttggagtt
cgactatcaa
gtgacgctgg
ttctgectga
gtgtgcccca
ccagtgtttce
ccggttctaa
cnngaaaagg
tttgncececgg
attnttnana
ttnaggtnn

acttggtgct
cattgctaat
taggttaggt
gcattatatt
gaggatcacg
gtgagaagtg
aaactctggc
ttcantgaac
cctggttcaa
caatnaatcc
cnttttaagt

ggctatccta
cgatttagat
gtttgcccca
gacagaccag
gaatgacctc
ggtgaaggcc
cttctctecct
atcatctgct
taagtggggc
ntnggntnct
ggctttannn

ctagacaagc
ataatatgga
attcatatcc
aaaagctatg
acaggtgctt
aaggcctttg
aacagtctgc
ttaagnggtt
ganaaccagc
catnggatgg
tcaaactttt

PCT/1B99/01062
ctctcctact 60
attgatccca 120
gcaaacctag 180
gactccaggt 240
actgaggaga 300
agtgctctca 360
tcecnggacaa 420
ggctacattc 480
cttectaagg 540
tnaattgggt 600
nnggggaann 660

699
tcccaagaac 60
aaacattgct 120
aaatatctga 180
atgatgcaat 240
caatgcctgc 300
gggatttgag 360
gggtagaatc 420
tgggaaaatt 480
ttacggaaca 540
cccecttaag 600
tttttaagnt 660

688

ggtactgctc tgctaggcca gtgacaaatg gccatcagag atgtggctcg ggtcagcatt
gtccttecetg gtgcaggcca tggttttatc agagcactga ccaccctgtg gcactgtaac

116

60
120



WO 99/64576

aggtgaccat
ggttctggaa
gtgtctcagc
catgtgtggc
acggggtgtc
tctgctgaat
gcngaaaaac
‘caagtccttc

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

<220>
<221>
<222>
<223>

<400>
acttcacaag
actttcttca
tctatgcetta
ccttceccecaac
caggaagatg
gaaaaaagta
agtagatatg
ttatctttge
gtggnaatgt
gagtgagaat
aatacngggc
atnaaaactn

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

<220>
<221>
<222>
<223>

<400>
cgaggtacaa
agacggcagc
attacatcat
ccgttatttg
ttgtctattt
tettttgtgt
atgntttgcc
cattcacagg

aggagacttg
atggacacta
ctgtctccceca
ctcatctcac
cccecgtgggt
tacccagcca

agggttaaag
acaancttag

294
692
DNA

tgcctggaga
atcctaggat
cctgeccectggg
ggggtgaggt
ctctcccecca
gctttgccaa
acctacccct
gatcctatag

Homo sapiens

misc_feature
(1) ...(692)

n=A4,T,C
294
tgtatgaaaa
tgagcaacaa
ggatcagcac
ttgctgcaat
agaaacaaaa
atggatccaa
aaagtgcatt
caaagaacaa
gaaggcccen
caagaggcnt
cntanttgat
cctaatttcce

295
459
DNA

or G

tgatgtgacg
accccaaaga
cattgcttca
gatcaaggca
ggactattct
tgcacttgat
ggaaaacttt
actactcaag
gaagaaaacn
ttagaancct
gggaaaactg
ctcenttgga

Homo sapiens

sc_feature

mi
(1)...(459)
n

=A,T,C

295
tgcaacaaaa
tagagattag
aatatgccat
taaactttta
actattgaat
tgggaaaata
tttcaatgce
tgaaatgtcc

or G

tacaaaatac
gtttcaatac
caaggcaact
tacgaaatgt
acacatagga
atgcttcaaa
agcacagatt

tgcenggegg

acttggggcc
tggaaccccg
actgttttct
gaagactcaa
gggtgtccct
accacctgac
tctgaacttg

gt

ttaacggctg
tacaaagaca
gccattgcag
ctttcaaata
catgtgcgtc
atggagaaat
tcaagggcta
acattcattc
cagcagctat
aaacttctca
tcenttgecac

g9

atgcecttggtg
tgaccattta
ttttttatac
aactcttcaa
tttcaatttt
aaataattag
tgggaacata
ccgtcgaaa

117

actgtggtag
gcttgetgte
cttgggtgga
tgaggcacta
gccecectgtyg
tttccttcag
gttcantgct

ataaaggcaa
agctaccaga
aggcatcagt
aaaccagaga
atttcttacc
accttaaaaa
gtatgtctga
cggtggactt
tgttatgttg
aatccggttc
caattccaga

aacattcgtt
ctatcctaca
tgaaaaaatc
gtggaaataa
cattataccg
tagaaaaacc

ctgaggatga

PCT/IB99/01062
gaacagcagg 180
tgctectetgg 240
ttgggaagct 300
cctgggttcce 360
caagccagtt 420
aagacttcag 480
antgcanaac 540

572
aacagaggac 60
tagtggtgat 120
taatactgat 180
caagactttt 240
taatgattta 300
aacagaagtt 360
tacttgggat 420
aagtgctcta 480
aaaatggnga 540
caattgagag 600
agtnggaccc 660

692
catatctaca 60
agcaattagc 120
aaaataaaaa 180
aaaataaaat 240
agaaaaaagc 300
cactagtata 360
aagttataga 420

459
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<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
taaagactac
agccaagtga
tgggtcecect
atttaccttt
aatgagtaaa
tccatttcca
gtttcgtaat
ggggggaatt
taaggccaca
ttcttntgnt
aatggccagg
gggcecgtett

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

<220>
<221>
<222>
<223>

<400>
accgtggtgt
gatttctgac
attcttcctce
cttccecagtt
atgttcttca
catatttatt
ggcattattt
tattgatgga
aagatcacga
tggaattttc

<210>
<211>
<212>

296
677
DNA

Homo sapiens

misc_feature
(1) ...(677)

n=24,T,C
296

ctacacatag
atacagggcc
tggttccagce
taaattgtaa
gaaaatactt
atgtctgaaa
ctgtctcaat
aaaagtggtt
gctttngggg
aatcccaaaa
cecnttggggg
agggann

297
574
DNA

or G

atatatgatt
aaatgggttc
cttgtccaga
aataaacctt
tggaactgat
ttctcttact
gactataatg
aatggatttt
ggtccgtgta
cttagaaacc
ggaccttggc

Homo sapiens

sc_feature

mi
(1)...(574)
n

= A,T,C

297
tagaatgatt
aaagtaactg
tgaggtcctt
gcaattagaa
tcaacacagc
tcgttattga
ttttcatcca
cgttctgntt
tecttcagaac

ctgggtttgg

298
535
DNA

or G

gttatgtact
atcctttgga
cgttcttcaa
gaagtctttc
agttaagagc
gttcctgcat
gttttgaagt
ctttgaatct
ccaggctatc
actttcatca

<213> Homo sapiens

<220>

<221> misc_feature

ccaaagtcat
ttggaatgat
gtttttggtt
tgtgtggaca
cctcattttg
tcctgctaaa
taaaattaaa
actcaggcta
natgtccagg
nataatctta
cggaccecect

gcagacaaaa
tggcataaat
tttattcaat
tgcttcagct
ctggctagct
tttctgtttg
aacatcttce
ttgagatcta
accagattca
cttn

118

actttctcca
aataacaaag
atatatttct
gagccaatgt
aaattggttc
actctctttc
gaagtaacca
attggttggn
anggcagnga
ccctggcatt
tanggggaat

tctgctttta
tcactttggg
tcatcaatca
tcttctaggg
tgatagatca
atattaactt
ttccgaacaa
tatgcatcaa
actcgangga

PCT/1B99/01062
tcceccacatt 60
cattacaaag 120
atttattaca 180
ttcaatcttyg 240
taaattatta 300
tgccaaagtt 360
tgcttctcaa 420
cagaaattcc 480
cattagttcc 540
tcctttntaa 600
ccnccactgg 660

677
gaggcaagcg 60
gactagecctt 120
aaagtgttct 180
acccttttcc 240
ctgtctgttg 300
gacaaggdaaa 360
tcacctgctt 420
tgctgtaaag 480
ccnagttctt 540

574



WO 99/64576

<222> (1)...(535)
<223> n = A, T,C or G

<400> 298

ggtacattta
cactccactc
ggtgcctgat
gacaatcaag
gacgagtaaa
tctaagttgt
agttaagaac
tgctectcat
ccatgncttc

gctttggaat
cacgtctggg
tccacagtga
tgtcaggaat
aaacaatccc
tgccatttgce
acattgacta
tatgccaatg
atcttggcct

gatggagaga
tccacaccct
ggatgcagga
tggtcaataa
atttcatctt
ttggatgaga
gaaatttgtg
caagaacact
aacttctgna

299
644
DNA
Homo sapiens

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

<220>
<221>
<222>
<223>

misc_feature
(1)...(644)
n=AT,CorcG

<400> 299

acatatttcc
gctcceccaac
ttttccaaaa
agggtcagtg
ctttgtttaa
ttttgttttt
gaaatgaata
agggttacta
ttaagctgca
tcaaatgcca
ttcttgccga

cgggataaga
tttgacaaca

gaacagttaa
cagaaggtat
aataagtgaa
attttcaata
agagggctta
atacctctcc
gaagactcag

ctgggaagct
ccctangnaa

tcaccaggcc
acaatatcaa
cagaggaagc
acaatggact
taagcgatat
tgcaagttag
agaatttgcc
tttggggatt
gagcaaagaa
gtttaancat
tcaccctggg

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

300
642
DNA
Homo sapiens

<220>
<221>
<222>
<223> n =

misc_feature
(1) ... (642)
A, T,C or G

<400> 300
accttcccaa ccattagagt gagtcaccct
tttagataac tgccactctg gtcactatct
gaaccaccca gctaagttgc ctctgaattc
actgtttaag actttaaatt tggagtaatt
ttcttegtge ccgacactge tgtctctgtg

cacagagata
tccaggcettt
gcccaggtgg
gaacggctta
tagaaagaat
tcttgaaggt
acaagaatct
tatagcttcc
gtacctggcce

aggagcgaag
gggctctttg
gagagaaggt
gcaaggatat
ttattatctg
gcttaatttt
atttgcattc
aatgctggtg
ccccatntta
ttggngtatt
cgtnttngan

agaagcaaat
tatctacaac
ctgagccaca
tgctattcag
gtttcacatc

119

tatgtaaacg
gtctggaaca
tgatggataa
aataatgatt
taagtcacta
tttcecattct
agtaaaggcc
tgngccaaag
gggccggcecg

ctatggaaga
ataatcactt
atcaaacagc
tgagagtgaa
caaggttttt
ttttatctaa
ggaaaagaat
ctgcecgetga
agggtggagt
caaaaaaaaa
cann

tctccagctce
ctcatgagaa
gaaactggga
ccatagaaag
cctgtggtta

PCT/1B99/01062
tcaagagaat 60
ttatgtggct 120
agcattagga 180
taacaaggaa 240
aatgatttct 300
ttctccaccce 360
ttttecectee 420
tatttgacat 480
ttcna 535
aaggggaagg 60
ttgatgtgga 120
tactgaaaca 180
taaaattgga 240
ttgtgtgtgt 300
tgatcatcat 360
gaccagcaaa 420
gtttcaagaa 480
gtaccattcn 540
aaaaaaaant 600

644
cagtgcatcc 60
acctcagcca 120
gataatgttt 180
tgacactcat 240
aagctctcca 300



wo

agggctcatc
caaactgect
tcactccagc
gacttttcat
ggtatacaat
attaatttaa

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

<220>
<221>
<222>

<400>
cgaggtaccg
attttgctca
atccaatgca
tacagtaaaa
aggtaatgat
ccaatagctc
tagatataca
gacaaacatg
attgntaatt

gtgtgggcta

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

<220>
<221>
<222>
<223>

<400>
ggtacttgaa
aatttgtgaa
atggcactaa
aaggttaatt
ttacagtatt
ggctcatgcece
agtttgagac
gccaggcatg
tcgcttgaac
gggtgacaaa

99/64576

actaatttca
cctgtgtgece
tactctgaaa
aggatgccca
atttgggaca
tctgaaatcn

301
589
DNA

ggataaaatc
tctcagcccce
catactgnac
gtgaaatttg
tcctatacta
catttaatan

Homo sapiens

misc_feature
(1) ...(589)
<223> n = A,T,C or G

301
tattatgaac
attgggaata
aggtgctggt
ctgcttttag
acattagtaa
cccccacctt
tagcaattct
ggactagaat
aagttgcact
ttnanaaaaa

302
577
DNA

taacaaaata
gtgctagctc
aagtcctctt
tgaagtatat
tgtagtaata
cacttacaag
gctgatagga
ttaagtctat
ctagttacca
ataactgggg

Homo sapiens

m
(1)
n=AT,C

302
atgttgctgg
catttatatt
ttttccttaa
tgtagaacaa
tacaaagggc
tgtaatccca
cagcctgacc
gaggcaggcg
ccgggaggec
cgagtttcaa

<210> 303
<21ll1l> 673

isc_feature
... {(577)

or G

ttaaaagttt
cagttcagct
gtgtaacagc
atgttttaac
tgaagtctat
gcactttggg
aacatgaaga
cctgtaatce
gaaggtgccg
aaaaaaaaaa

taaatccctt
atccggccca
cttnctaaat
aatttcagat
aaaatattgc
ggcatnttgg

ttttegttte
tcttgtttga
cataacctta
tcacttggcce
aattagtatg
agggttcctg
aaaccaagtc
actgccatga
gcactaacan
gaaaacatta

ttctgcttta
gtatttatgg
actctatttt
tatacttttt
ataaaaaaat
aggtcgaggc
aaccctgtct
caactactcg
tgagttgaga
acatttt

120

aacatagcat
ctctgecttt
gcngacagat
aaccatgaat
tgacncatat

gc

acatcagtct
gaactgttac
attaatactt
cataaacact
ccaattctga
gtttgaaccc
ttagcacaca
acctcatgag
aacacaaacc
cttttntgg

ctcattecctt
cacaagatct
tagcagtaat
ttctactcta
gatctttgge
aggcggatca
ctactaaaaa
ggaggctgan
ntggccattg

PCT/IB99/01062
aggtttttta 360
cctnectgga 420
aaaattggca 480
aatgngtgtg 540
tcttcaaggt 600

642
taatagtccc 60
ttcaaaaaaa 120
gttagtgatt 180
gaaatagatg 240
caaaaaatta 300
taacataccc 360
gctaataaat 420
gaggagccaa 480
aataacatgg 540

589
tgacagcatt 60
catttccaaa 120
tatattttta 180
tactcccecag 240
tgggcatggt 300
cgaggttagg 360
tacaaaatta 420
gcagggagaa 480
ccttcagect 540

577
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<212>

DNA

<213> Homo sapiens

<220>
<221>
<222>
<223>

<400>
ggtacattta
tgactttggc
ccagtaattc
tgcaggggtc
tgatgtttca
aatttcccce
cgtaagaatc
ctgangtggg
tcaggaaatg
gtgccttggt
gccattaacc
ggaccctten

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

<400>

ggtactgggc
gatcagtggt
tctaaaacaa
aagatttaat
ctcecccagece
aacctaagtc
tgacacaggt
cctgee

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

<220>
<221>
<222>
<223>

<400>
ggtacgagat
ctgatttcca
agcagctgcg
tgcaggtgca
gcactgctac

misc_feature
(1) ...(673)

n=A4,T,C
303
gcccatgagce
attgaccagc
tcatccecetg
ccacctctga
ggcccccagg
aaatgacctc
ccccagggag
tcaaggggtg
gtgttgtggt
gcaccttggg

tggtaagggg
aaa

304
426
DNA

or G

ctggcacaga
ctgttggcaa
aatgcttggag
tgatgctgag
tgacttctta
agagggcccg
catgtgaaat
aaagtgcang
ttgggceccgt
gtgggaatnc
aaacccgaaa

Homo sapiens

304
tcccatttat
ttcctgecage
gtaaacctat
ttaccatgaa
aaatcccaag
agtctcctaa
agaaaacttt

305
655
DNA

ttgaaatgtc
tgaagtgtag
aattcatatt
gaacacagag
aggatggcca
tctagtggtc
tactttttta

Homo sapiens

isc_feature

m
(1) ...(655)
n

=A,T,C

305
tctgtgtgte
cctagcaatg
taaaacatac
cattcagaat
ctctgaccca

or G

agccagttta
cccacggagc
aggccggagce
gatgggectg
aagcagctgt

tccctatcta
tgggtcgggg
atcacctggg
tggtgggtct

ggcagcccag
atttgaggga

gcagatacca
gatcaagtgt
anaaaacatt
caatgggncc
ccggtttcaa

caaaataggc
gttgaaagtg
tccttaagaa
ttattattag
cctttggaac
tttgaaatgg
agcccattcce

ccectcecagtg
aggcagaggg
ttatcaaaga
tgaccataga
caaagctcga

121

gacatgaggc
aggcagaggg
gagagttcac
ggggtgtgge
ctaagcccct
aatgcctaac
ggcccacccce
ttttcacaag
cttgagagtc
ttgncnttga
cttgnccttg

aaatttgtag
gagcatgact
aataaaaatt
tgcaagactt
tttttactgg
ggatgtataa
cctggtaaac

tgtcctgaag
cttctacaac
tggcaagttt
gctggaatcg
aaaacagcag

PCT/IB99/01062
cctttagaca 60
gatgctcaca 120
aaaatactgg 180
ccaggcatca 240
agagccttgc 300
ttcaggggcce 360
cagagatgag 420
ctccatacct 480
ctggtgnctt 540
ggaaggatgt 600
gcccaaccgg 660

673
acgaaaagta 60
gaatgcecctt 120
ttattaaatc 180
tattcatcct 240
cagcttactt 300
gacaaccatt 360
aatatatgta 420

426
ggaaacaagc 60
agcttectgg 120
ggggcctaca 180
ccagctccceg 240
cagaggaaag 300



WO 99/64576

aaaagaccag
aagaccgcag
ctcaggaggc
atgctaagca
ttagaatttg

tggtggtgct

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

<220>
<221>
<222>
<223>

<400>
cgaggtacaa
ttaaaaacaa
tttatgagat
gaagcaagat
aaaagatttc
gtgggaggca
gccgecttea
tatactctgt
aggttaacac
gaaagaacca
ccgcccttaa
aacaaaatcc

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

<220>
<221>
<222>
<223>

<400>
caggtcttgt
cgttaaatca
ctatgcactg
cctaaaaagg
gcttgaattce
caccagtttt
cttaaaggta
taagtcgtct
atgnatgtta
ttcttectea
tgcattttat

agctaaggga
tgccagcagce
agaattcaat
cctacactac
ggaacctgaa
nnggtggaat

306
684
DNA

ccttctgaat
ggggctgagg
gtgttatcat
tttaagaatt
tagcttttgce
gatncatggg

Homo sapiens

misc_feature
(1)...(684)

n=24,T7,C
306
cacgcctcca
tggaggtgcece
tattgataat
gaatattcca
ttgataaagc
tcegggcectce
tgaaaaaatt
tcttgaacaa
agtatttttc
ccggccaaaa
ttctgacttt
cgegtanttt

307
647
DNA

or G

tgtttcagca
gcggccatgg
tctcaaggat
ttccgecattg
tcttgaactce
tctgtataat
tttggagatg
catacaaagt
tcaaatgaac
cattccccaa
gaactggaaa
gnct

Homo sapiens

sc_feature

mi
(1)...(647)
n

= A,T,C

307
atacacaagc
ttaacactta
ggcaaggcag
aaaaataaaa
atttatatgt
tttgctcaga
tacaaaatat
caactgattt
catttttatg
tgatgctaat
gnatgagccn

or G

gtccatgtct
aatgacttca
tatttgctta
aacaaaatgg
cttttgattc
ctttgtggat
gctgatcttt
actcacttag
aatggcaggt
angtttttgg
gtatccatga

caagcaagga
gcgacgtgtc
tgggcagaac
tggaactgaa
aaaaacaccc
ccttgeentg

tctacgtcat
agaagcttag
tccacgtttg
gcaatgccaa
aatatgttgt
gctgtcacaa
catcagctat
ttaaaggtaa
catgccttat
cttntgtaaa
nccttttaag

cacacaaata
ttgggaatat
ggaaactaat
tgccactttg
ttaaaaaaac
cagactctac
tttaaattat
cttcctttcce
gtcattataa
atanttggga

cggggcacgg

122

aagaaacact
ctctgaacgg
tggatcctga
catgaanaag
aagggccggt
ggncaagggg

gggcttggtt
ctccatcaaa
tccagtggag
aggagatgat
ccttgaaagg
ttgaagacgt
gaacacatcc
cttgggggat
tgcagaattc
agectggtggg
naaaacttgg

ttgatgtgat
tgagcagagg
ttagtcatca
ggttgaagct
aaaaaacatt
actcaacaca
gatttcctga
tcatcaccta
tctgnattga
ggatacncat
attatag

PCT/IB99/01062
ccccgaaaag 360
gagcccgtag 420
aaaattcaag 480
aagacngaaa 540
taatcgtttc 600
cngnt 655
ctggagtgga 60
tctcaaacaa 120
ccccaaaata 180
gctttagaaa 240
gcataggtct 300
tcagaagctg 360
taacccagga 420
ggctaccaaa 480
ttcocntttttg 540
gacctaatgg 600
nggcttttnt 660

684
tattcttaag 60
gactgtgctt 120
gagatacttt 180
actttgttag 240
ccattagaag 300
ctctaatcta 360
atttcttttct 420
gtataataga 480
cttaaaaagg 540
ttgacagttt 600

647



WO 99/64576

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

<220>
<221>
<222>
<223>

<400>
acctttgttg
gaagggtgtt
agcaaagtat
ggtcatgtaa
acagcacaca
ttaaggatat
acctgtgttc
tcccatttcet
agggaccagn
ccatcaaggg
gtnccttggg

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

<220>
<221>
<222>
<223>

<400>
ggtacacata
ctggtatagg
gccaccacca
agacaaaatt
ttaacgtata
gcattagagc
ttattggatg

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

<220>
<221>
<222>
<223>

308
660
DNA
Homo sapiens

misc_feature
(1) ...(660)

n

= A, T,C or G

308
ctataaacca
ggggtggcag
actcggtgga
gttcaggaaa
ttgaaggctg
ttgaccacaa
tgtanaatgc
gangacagtg
caaggtctgg
tataanttgc
ccgggaacac

309
401
DNA

gatggagact
tttttatcct
accctagctc
tgctacagac
aaaagtcctt
aacccttagt
gtattagaaa
gtctectgnet
cacttntanc
ttgngcccct
ccttaagggce

Homo sapiens

misc_feature
(1) ...(401)

n=A4,T,C

309
tacacataac
ctaattttga
tcagaattca
aatttgcacc
atgtctgttt
actttgcaat
atcagactga

310
502
DNA

or G

aagtgtagaa
agaactccca
taatcaaacc
agtaaacttc
ggatactgtt
tgcataattc
attttgcaag

Homo sapiens

misc_feature
(1) ...(502)

n =A4A,T,C or G

gtggtgctat
tgaagacctc
tgtggggtga
tcaaggatta
gcagaaagga
ctgcatcaca
atgttggaca
ggaaaataan
cagtaaaacc
tnacaaangg
caaattccan

gtatatatta
taagtttctg
taaccttttt
aagctgcttt
ccaaattgtt
attaatgttt
tatcacattg

123

tttgtatttt
agatatgcta
tctgcaaaat
tttttgggga
aactgactta
ccaacctgat
acctgtttca
ggtccagaat
ccattgcata
ggaaanaact
acaattgnng

catacataca
ctgcttctec
gtttggggca
ctttcttgaa
gattgcatgt
tgtgagcttg
n

PCT/IB99/01062
ttttttaatg 60
agtcaaccta 120
agagtatcct 180
ttcaccatgc 240
actttgtttc 300
gcctnectgga 360
ttatcagaag 420
ctcaanttcc 480
aatcttcatt 540
cggaanaaag 600
gccgtaatna 660
ctcactctgt 60
cataactgct 120
ccaaatctga 180
aactaaacgt 240
ggttaatgtt 300
catttgtgag 360

401
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<400>
acatgtttat
cagctgacaa
ctaatccccce
ttgccaagac
agcacactca
cctgcecccaa
‘gcccatgtct
aataacctgg
gccgaaacag

<210>
<211>
<212>

310

ggggactcct
tctatggggg
cgaccccttt
ctaggaggcg
tctacacaca
ccectggaagt
tgtccacgaa
atgttttgaa
ggcctgttaa

311
387
DNA

aacacagggc
cggg9g999ggy
cttaacaata
gctectgecat
cacaggtagc
tgaaaacata
actttgctga
agccctngga
aa

<213> Homo sapiens

<400>
cgaggtacct
gattctaaag
cagaacgaaa
caggccacac
atgtgtccag
agttttcgeg
ggctgtcecg

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

<220>
<221>
<222>
<223>

<400>
ggtacaaaaa
tggagaactg
ttagagtttt
ttttgctcat
atgccatact
tgttactgct
gttctttget
ctgngttata
ttgctgtgece
aatcctgnga
gntgntttta

311
tactcagagg
cacactgtat
tcgagacttg
aaatattggc
ggctgcggtc
cctccagacce
tcagctgcca

312
654
DNA

ggctttgatt
ccaagttcect
tttcggaata
aggatttgga
ggtggattct
agccctggat
acctggt

Homo sapiens

misc_feature
(1) ... (654)

n=A4,T,C

312
aatgcttctg
ctttaattag
ctaatttcac
agacttttct
ccattagtgt
tcagtttata
tggacatcce
cttctcagtg
aaaagtagta
aaatgcttca
actangaaat

<210> 313
<211l> 656
<212> DNA
<213> Homo sapiens

or G

gagatttctt
cctaggtgaa
tgtgagatct
gtggggttat
cagatgatgg
gattgccagc
attttctttt
ctttecttttt
agccttette
ttcattcatt
ttgaaatgnn

tceceectettt
gcgcggcaaa
taggtagatg
gagctgctgt
acccaccrtcg
gagccattta
acttccagga
aanccagttn

tttttcaagc
ggtggttgaa
ccttggcectga
cttatcggaa
gccatatact
ttgctgaaaa

tggcagaaat
aagtagtcct
ctaacttttg
taaaatgcaa
tatggaattt
agagttcaga
gccagaccca
tctttttgat
aagaagaaaa
taatttttaa
agnnttaaag

124

ttcactagga
aaagcaatga
tctatcgtca
gtgctgceccect
atgagaccgc
tttctgettce
ccttacacct
taganaaagg

acaaagcaag
aatacctttg
tgtccacttt
caccacactc
ccatcgttcet
cccgcaacaa

gccttteatce
agcagtgtaa
agtggcaaac
aagctttatt
gttceccttge
aatagagcag
tgttggcaat
aagatggata
cccaatcttt
gccaaaggtc
cnttttaaaa

PCT/IB99/01062
gtttcactta 60
tggaccttgg 120
gcttgectet 180
ccccaccttce 240
cttgctctgg 300
tactctctgn 360
gaagccccac 420
acccccttaa 480

502
aagttccctg 60
acattgtttg 120
acttcgcaaa 180
acagcacaag 240
gtatgcctta 300
aatagacccc 360

387
tataatttca 60
atatgtataa 120
agatcaagtc 180
ttttttaata 240
tttceccececac 300
ggatttaccc 360
catgtatgaa 420
tcaaaaatag 480
ttctaataat 540
accaaangct 600
aaag 654
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<220>

<221> misc_feature
(1)...(656)

<222>
<223>

<400>
acagttctgt
‘gtagcttgct
ttttgtggat
gatcgttggg
aaaagtcatc
cttgaggaag
caggtttgcec
ctttgnccat
acccttnccc
cggttcctgn
catntccggt

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

<220>
<221>
<222>
<223>

<400>
ggtacatgga
atccagtccc
catccaggag
gtctgtgaca
aagtcctttc
caaggccaaa
ctcttgatgce
tgcagaaatg
ganggtttag
cccanccecan
aaggcaagaa

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

<400>

n=24,T,C
313
cctggcatca
aaggacatga
tttgcttegt
atccaaggag
atcatcaaag
gatctccggt
aagaactcga
cagaatatgg
agtttttcag
aaactggtaa
tnectttttgce

314
649
DNA

or G

tcattcattg
aaccgaagtt
aacttctgga
ctggtcttcc
atttcttcat
tcecectggcea
tagacagagc
tcgatctgag
aaacccagtt
agtcggcaaa
anggaccctt

Homo sapiens

sc_feature

mi
(1) ...(649)
n

= A,T,C

314
ctggacctgce
tgatgactga
acagcaaaaa
tgatggaagg
tggagtatta
ctatgcagga
gcctgggact
gactctgata
accctggtcc
ggatgganan
ccaagcagct

315
238
DNA

or G

ctggagccca
gaacccctat
ctataatgaa
aaagtgtccc
cgacttctat
ccettttgga
gatacgtcaa
gcagttcatc
atctcectte
gcctgggnat
tcgantccan

Homo sapiens

315

acctgcaggt ggtggcagceg ggtagceggd
agttcaaccg gtatctcttc aactgtggag
agttaaaggt tgctcgcctg gacaacatat
ggggcttaag tggaatgatt cttactttaa

<210>

316

tagtatggtc
tcetgecttt
ttgcaagcca
gttctatgag
ccaagtcctt
aactctctgg
gcttggtetg
tcaaagattg
tggtcttatc
acgctttgcece
ntttggtggn

gcccagagcea
cacaatgagc
tgtatcegge
tgtecctgaac
gaggtggcct
gagaagcggg
gaaagtgctg
tgggacagag
cccacttaag
ctcecttecan

ggtgtggaat

actcgggegce
aaggcgttca
tcectgacacg

aggaaaccgg

125

aataggtgcc
gctggcetttce
ctgccttcecec
ttctcgaagg
cagatgagca
gacaggctga
tgtccttcga
aaccgttcaa
gggccatttc
atgaacttgg
tgggtctttt

tctcectcagt
ccggetttga
acgagaccat
ccctacgagg
gcaaagatcg
gccactttga
gagaggctcc
acagaccttc
aagtccagca
aattgaagtc

gggggcctn

cgcgcetctac
gagactcatg
aatgcactgg
gcttccaaag

PCT/IB99/01062
atgaaactca . 60
ctatctactt 120
atggccacct 180
agctggtggt 240
ttagcagggg 300
gctgectggcet 360
agtaatctct 420
angcaccaaa 480
tgaantgtgc 540
aatagncctc 600
tttten 656
gctcatctct 60
acaggagaga 120
cagagttgca 180
ggtgatggag 240
cctgcacctt 300
ctaccagtcc 360
ataatgagaa 420
atgggagcct 480
gaatcctttc 540
atcttgcaag 600

649
gtcttctecg 60
caggagcaca 120
tctaatgttg 180
tgtgtacc 238
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<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
ggtactgtgt
ggcatcaagc
gtcactcaga
tctgcccaaa
tttctectgg
ctgatcaacc
ccacataaag
cggetggcetce
aatgaatcca
agactaacct
tgaagtnttg

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

<220>
<221>
<222>
<223>

<400>
ggtacattgg
tcattcagct
atcaccactt
cactcattga
aaggcatcat
tcagtcactt
acaatgatgt

gggttaccag
ttttaaanat

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

<220>
<221>

637
DNA

Homo sapiens

misc_feature
(1) ...(637)

n =A4,7T,C

316
ttacatggtg
aaaccatgca
cctetgattc
tatcagggag
ctgtcaaacc
aatcacacta
actccgtggce
ttctatggta
catgaacagc
gtggttgcta
cctaatatnc

317
505
DNA

or G

agtggtcgtt
taacgaggcc
aaacttctgg
gatttccaat
accagggttc
gcagttctat
taagggctgce
acgcttcact
atacctggag
acattnttgt
ttaccatata

Homo sapiens

misc_feature
(1)...(505)

n =A,T,C

317
ccagactcat
gtcctgaagg
gtcgetggtt
ctctettgtce
ctcctaataa
cttctacagt
aggcatcaaa
gtanctcana
gatcngggne

318
645
DNA

or G

gcacaccaca
atcecatctcg
cactgcacac
tgctcgtatg
ggagcaggac
ttctccaatg
ctcatcttca
aacagccatt
ccetn

Homo sapiens

misc_feature

<222>
<223> 1n =

(1) ...(645)
A, T,C or G

accatccaac
tggaaaccat
tgtttgagtg
ctccacaaga
ctccaaaaca
ttcagtttaa
tattacttac
ggcatgcaaa
caggaacatg
gangaaaanc
tataaac

tctgectgaca
aaatagacca
ttcacaattg
tgcecgaatgc
aaggtcgggg
gacaacacta
atgtgtcgac
tctgacacct

126

agcacaaggc
caagaacagc
acaagcatgc
gactggtttce
aaatgagagc
aacaaccttg
acctaccaag
ccccaagggce
ccttcacaag

agggtagcag

tctecctteeg
gctctectec
ttttctttece
catctggata
tggtcceccag
gggtggcatt
gcactgtcca
naagtccatg

PCT/IB99/01062
acaaaaaatg 60
cacaaaagag 120
acgtttaggc 180
acatatggcc 240
agctgttttg 300
caggaataaa 360
cgaacacaaa 420
cactgaatgg 480
aagtgtcagg 540
aagggtgggt 600

637
ttctgtgtac 60
tgtcagggca 120
aggggtcttc 180
gacctgcacc 240
gaacccagag 300
cacgaaagac 360
nacagcgttg 420
gtttaaggac 480

505
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<400>
gcgtgtcgceg
gttggttcat
ctcttaatat
gaagttgtgt
tcttctttge
ttctttgaag
‘tttccatctt
ccttectecte
tnctgggtat
aaactggent
gtactaatgg

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

<400>

acttttccat
agaattcact
atcagtattc
cttttgtggt
gcgtgatttc
gacatagatg
cagtcatccc
tacce

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acgaagtcgg
gaacaaggca
atccccettcece
ctcatggtca
gtctttttca
ctgtttggac
accaagagag
ggctatgttt

<210>
<211>

<212>

318
gccgaggtac
atcaaatcca
gcagcattca
ttettgtgte
agtctttgtc
tatatgactt
cttctactct
agtttctgaa
tttctatttc
tggacctgge
atcnacttgg

319
424
DNA

atacaaactg
agaatattag
ttatggtagt
gttgcccgea
atcttcatct
tttcegtttt
atcaccttct
ganctctggt
cacaatcctt

ccggeeggec
ncccacctgg

Homo sapiens

319
aaagttctag
caatttgaat
taaaacatcg
atggtttttt
attcattgaa
gtagactttt
ttttcaggtg

320
472
DNA

tcacttctgt
aaagatgaac
cttcagaaag
ggccttattt
gaatcaatac
attaaaacat

ggaagagagc

Homo sapiens

misc_feature
(1) ...(472)

n =A,T,C
320

gcaacaagaa
gatcacagca
agccaaatcc
tattcaaaag
aacccagaac
tcctectect
atgctcaact
ctaagacctc

321
588
DNA

or G

agcgaggagc
ccgacacaga
tcaggaagca
cgacttttaa
acaagttggc
cttggaggag
aggatctttt
ttagtggcca

<213> Homo sapiens

gggttctgtc
acaaccaaac
taggtccctt
tcteoccacect
cctggagatt
gagcctgctt
tcctecactge
gctgaattgc
cgttaaatcc
gtcgaaaggc
cgtaatatgg

tggcctgagce
agtatttgtt
agaactgttt
tcactggctt
atattttgtt
atatggatgt
aaaccagttg

agcgtgtatg
agatggcctt
gagcaccaca
atcagaaaat
taggaaaacg
tttcctgaac
ttagtgtgcc
acgangaagg

127

aatgacaaca
atataacctt
cactggtttt
cagagctgct
tccgggactg
tttcattctt
ttgcatctgc
ctggtaccag
tttcecgttgg
gaattccacc
catan

caccagatta
ttcttgtttce
atttctgcag
ttecttctec
tcaaaatgtt
ggaaagcaca
attttttaat

cccttatect
ctcccatgtg
caagcagcat
agaaaaagca
gaaagcttcc
cgcacacaca
agttacaaga
agggtacctt

PCT/1B99/01062
aggactatgt 60
cttgtggttt 120
ctgcaagtct 180
tttgttttcce 240
tttagaggat 300
tcttttgect 360
agtatttcca 420
taaactttac 480
ttgacttttce 540
attggcggcc 600

645
tgatgttgcc 60
catgaattat 120
gcttectgte 180
aaactttgag 240
tgaaacaaaa 300
tatattaatg 360
tcatccttag 420

424
cagcaagtga 60
ccagcggaga 120
ttecttggttt 180
tttgtggtag 240
tctggecatcce 300
tcgcttectce 360
cacatttaca 420
cg 472



WO 99/64576

<220>

<221> misc_feature

<222>
<223> n =

<400> 321

(1) .

..(588)
A, T,C or G

acctacctca
ccatgccaag
agccaagggt
gccaaagcac
tggtgcatta
aacattttag
caatatgtaa
gtgccgagag
ctttgaccaa
ggaataataa

caggtttgtt
cacatggtaa
caattaactc
ccccaaagcec
atctctagac
gtctectgttg
atgaatgggc
ccatangtct
gtecnnggaag
tgeectteent

gtgaagacta
aagtgtgtaa
ccagtccagt
atctcaccct
cagaggtcag
caactactca
cgtggcagat
tgagttnaag
gnntnccaaa
caagagctgg

<210> 322
<211> 589
<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222>
<223> n =

<400> 322

(1).

..(589)
A, T,C or G

acagctaatt
gatgtaacaa
aaggagtgcc
gtggtcagag
agcccaagca
ccacccaaag
ggaggaggca
gttcagaaaa
tggtgangaa
ccttgectgt

gaaagtatat
gaatgacgac
agtcctaata
aatgtatttt
ggaattacag
gatccacact
gtggccagaa
aacacaagac
attgttnaan
gggcaaangc

<210> 323
<211l> 582
<212> DNA

aaaaatgtga
gtaatgagtc
catgaacttc
gtaagctata
agattcctcc
tgcectctgat
gccagggact

gggaaagggg
aaggccacnt

tggcaagtaa

<213> Homo sapiens

<220>

<221> misc_feature

<222>

(1) ...(582)

<223> n = A, T,C or G

<400> 323

aatgaagata
ttgegtatta
gttcagttca
gctgaagcag
cagacgtttt
gctttgeect
ttcatccaca
tccaacctta
agtcaaggcc
tnaaacaatg

attagtgtgg
aagtggtgag
atccatccct
gtttaaaaat
caacagaggc
caaccagatt
ctagaggaga
aagaagggga
ttgcttgang
agacaagggc

atgcaataaa
gcagcagcag
tgattgtcca
tctaaagtgc
ctgtaaaggg
tgtgaatgaa
ggggttcecct
ccacacttgc
cttaancctt

gaagctgg

ttgcagctaa
actagttcta
tgtatatcaa
attactcttc
cctgagatct
caggccaagg
gaaatgatgg
aaaaaaggaa
agtggccctt
ttaaccctn

PCT/IB99/01062
cggctgagac 60
ccagagcaat 120
tgcattaaga 180
tcaactaagt 240
ccagacagca 300
agcagcaaga 360
gctttagact 420
aangggtggt 480
taaaaaatgg 540

588
aagtatgagt 60
taagcaccgt 120
ggaggagact 180
agaaatttgg 240
ccectgactg 300
cttanaagag 360
cagatgtggg 420
gaaccaccac 480
gnctttttca 540

589

actgcttatg taaatcgttt atttttattt catcaaagcc tggcaagtat atgcattcca
atttaccatt ggcaaagctt tatttatttt taaggttgga tgttgaatta attttgtggg
aaaatgagat ttgtaagtag ttttctttct agataagata acataaacca agctttcaga

128

60
120
180



woO

agttaaggat
tatcataatt
atatgttccc
ggaatgactt
tacatcaatt
ncacctttct
gngccatatt

<210>
<211>
<212>

99/64576

gatgaataat
aacaatttgt
ttaaaattca
gctcattctg
aaccnaaaaa
taatcctcgt
gtccactacc

324
180
DNA

attgaaatga
ggaaattgaa
ttttgaggtg
tgtttttaaa
atatttcatn

gttaggaggg
cggcagtagc

<213> Homo sapiens

<400>

324

accecgtecgge ggcacccacc aacaaccgcg
tgtttttgtg gccgcagaat ggcaggcgga
tttctgtcac ttgggaaggc aggtagctgg

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

<220>
<221>
<222>
<223>

<400>
ggtacaaata
aaaagctctt
gaaggagata
ttactgggga
aatcttcagc
gcagaaaaag
gttgaggcag
tctgctcaga
tgtgeccactc
acnaaaagaa

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

<220>
<221>
<222>
<223>

<400>

accagcaatc ttagttacaa aataatactt ttcagtagtc tttcttgatg cacatttaaa -

325
575
DNA

Homo sapiens

misc_feature
(1) ...(575)

n=A4,7,C
325
ctgggaaaaa
attcctatga
ctcaaaacat
agaatggaac
aagctattgt
aaaatcttgt
ccatatcaag
aggatttgga
ctgtaatcat
ccngangaag

326
584
DNA

or G

cctgctctte
tgecececteg
agattcatgg
tggagggett
cacacctttg
ggaacaatcc
aaaaactcca
acagaaagaa
cgatgaaatt
aagcatgctc

Homo sapiens

misc_feature
(1) ...(584)

n=A4T,C

326

or G

cttgttatat
aaagcataaa
tatgttatac
aataggaaat
ccecteccgtea
cccegtttat
ccaaagctan

ggatcttctg
ccgtggcgaa
tggaggccat

tgcgttaagt
gatttcatca
tttgaggaga
tttcagggca
aaaccagttg
attccatcaa
gceccagectce
aagcatcatg
ctaccctcta
atcaa

attgtaaggg
ctgtgttatt
acacagtaaa
aaggcatagt
ctggaaatta
gggcctttt

ct .

aattgtggct
ggctctgecce
gagcactttc

gggagacaat
atttttecatc
aggccaattt
aaactccttt
acaacactta
atgcttgtte
agagaagatc
taaaaatgaa
agaaaatgaa

PCT/IB99/01062
ttceccttaag 240
tgattaagta 300
tttttgttca 360
gagtcatcat 420
tctacttcag 480
taatttccat 540

582
agcgagcaga 60
tggttgaaca 120
ccgaagtacc 180
gtcacaagtt 60
cttggatgat 120
ggagaataag 180
gagaaaggct 240
ctacaaagag 300
ttccectggaa 360
tcttaggcectt 420
agcccanaga 480
agtttctaac 540

575

aaccagcaca actcctctag tgaaatggtc aatttccctt aaaaaacaac atctgaaatt

129

60
120
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ataagacctg
gaaaagcgta
agcctcaggc
tgacggtatt
gaaacacagg
agttggcaaa
.cttaccgtan
atatactggg

acaaatcata
actttcaaac
attattgatc
atgtgtgttt
agataaatta
acttctcaag
gtgaaccggt
caaaaaagaa

ttatatttca
agcttaggga
ctgtgccatc
tgcaaatgac
aatgtgtttt
gtgggccatt
tgagaatatt
acctgaatnn

<210> 327
<211> 573
<212> DNA
<213> Homo sapiens

<400> 327

ggtacctctc
atcaagaagt
cttaaccctt
gcecttgctcect
ctttataaga
gctgcctttce
acgctgtagce
ttgttccgaa
aacaggcttc
ggatctgagt

tgaagcacac
aaacgcaaat
atggcatgca
accacgtccc
aacatgccgg
agcaagttcc
ttgggcgtcc
agatgcctct
tatggaagag
cacatctgcc

agaagtagcg
ccaagatctc
tatgtgactt
gcgactgcaa
catgtagtcc
ccttgaaatc
tcccaccagg
gcetttgtgg
aagagtccca
atgttgccta

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

328
422
DNA
Homo sapiens

<220>

<221> misc_feature
<222> (1)...(422)
<223> n = A, T,C or G

<400> 328

ggtactattt
atctattatg
tgcatcaaca
aaagactgca
agcacagatg
tatgtgggct
acggnctatg

gt

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

tgaagcgctg
atgaccagac
tccgcacggg
tgctccagat
attgcttggce
ctgcagtcat
ctgcacecggce

329
467
DNA

<220>

<221>

gaagaagaac
tcggcagaat
gcaggaatgt
tgtttgtcga
ctggaaattt
gaccgatgag
ccctgagcag

Homo sapiens

misc_feature

atattagact
aaaagcactg
cacacaccct
gaatcaacag
tccaaatgtc
cagactcang
ggttccncac
aatgggacca

ccaggcagag
aaccacactt
ctgcaagaag
actcccttec
atcctgggag
tgccggcagt
ggttcecttgt
ggtcatcttc
gccccctgac
aag

tggtttgatc
atcaaggata
cgggatactc
gatgggaaaa
acactccaag
acatccgtgg
gcttatgget

130

gctgtggctc
aaatgtagat
taaggttttt
tatgctgaat
agaatatcga
ctgtgcnggg
acccnagaag
atnt

ggtttgaagg
ggctcttaaa

caacttgaaa
tctgaaacaa
gggagaaatc
ggaacagatc
tctgaaagcet
cattatgcct
ctttecegett

tgtggtcgga
aggtccacat
agcccecgga
caattagtct
attctaggac
tttecctcacc
atgggccata

PCT/1B99/01062
tagaacaaca 180
gtcgtcaatc 240
cacagcactc 300
aatcagcaat 360
ggttcccagg 420
ataaggcttc 480
ccatttaggc 540

584
atatgtattc 60
gatccaccaa 120
acccaagaat 180
gcagccacag 240
ttcaccactg 300
ccagatccca 360
gccaccagtg 420
cctaacagga 480
tggtcttgga 540

573
tggtcacctg 60
gccaatggac 120
tggaaagtca 180
ttgtgcagaa 240
aaacacagcg 300
tccaccatac 360
cggtggtgcc 420

422
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<222> (1) ...(467)

<223>n = A, T,C or G

<400> 329
ggtaccacta tccccacttt acagatgagg aaaaaacagg ctcaagagtg aagtccctcg 60
cttgcttagt atctcaaagc taagctgcaa gcaaagatgg ggctccaagg tctgtgtgac 120
_ctgagctctt ggttatccaa tacttcaaaa ctgtcactta ggaaagaaga gaacattttt 180
agaaatagga gaaaacccaa cagccacagt gattgtcaaa gagctgaggg ggcatcagac 240
caggttcggg ggcaccagac caggttcagg gccactgegt aactgccaat gcecctgecca 300
gcceccaggag acacgcagac tccactgccce tagacgagtg gccctgctgt taataaataa 360
ataaaggtca ggcacaatcc tacacaaagg ccccagaatt caaaccactg tcttgnttct 420
cagacttttg cttaagagcc nagtacctgc ccgggccggn cgctcga 467

<210> 330

<21l1l> 595

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(595)

<223> n = A,T,C or G

<400> 330
tcgagcggce cccgggcagg tacatggecg ccgtectgga atacctgaca gcggagatte 60
tggagctggce tggcaatgca gcgagagaca acaagaaggg acgggtcaca ccccggcaca 120
tcctgetgge tgtggccaat gatgaagagce tgaatcagct gctaaaagga gtcaccatag 180
ccagtggggg tgtgttaccc aacatccacc ccgagttgct agcgaagaag cggggatcca 240
aaggaaagtt ggaagccatc atcacaccac ccccagccaa aaaggccaag tctccatccce 300
agaagaagcc tgtatctaaa aaagcaggag gcaagaaagg ggcccggaaa tccaagaaga 360
ggcagggtga agtcagtaag gcagccagcg ccgacagcac aaccgagggc acacctgecg 420
acggcttcac agtcctnttc accaagagcc tcttnecttgg ccagaagctg aaccttatta 480
cagggaaatc attaattagc cggctttgaa ggtggaggcc taaatcatcc taccaatgct 540
gcattgacct taaagatgac ctaggaacac gctggagaaa aaangtggnn aggat 595

<210> 331

<211> 421

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(421)

<223> n = A,T,C or G

<400> 331
acccaaaaac cacccccaac gccccccaac cctcaggegt gectgtgagt gtgtcectgtgt 60
gtctcactct gactcaccca gacaactgac ttcagcagcc aaccttggtc attcccagaa 120
ccaccactgg ggggcatacg tgtggctaga ctgggggcgc ccgaatatct gtctctacaa 180
aaaaaaaaaa aaaaattaat ggggtgtggt ggtggtgcgt gecctgtggtg tcagctgcett 240
ggggcgctgg ggcaggagga tcacttgagc ccgagaattc aaggctacag tgagttaaga 300
ttacgccact gcactccatc ctgggtgaca gagcaagacc ttgtctcaag aaaaaatttt 360
taaatgagaa aaaaaaaann aaaanaaaaa aaaaaagctt gtacctcggc cgngaccacg 420
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<210>
<211l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
cgaggtacca
tatttttgca
tttttggaca
tgtatttatc
cagcaaaaga
gcagatacct
gtgctttgca
caagagttcc
tattgntatc
ccentccata
atncctccgg

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

<220>
<221>
<222>
<223>

<400>
ggtgggagag
tcttcaggaa
atcatcagga
agatggagtg
tgatgaggag
acccactgcg
gatgaaagag
ancctenntt
nataaaaaca
ngcctngaaa
ttnactggcn

<210>

332
616
DNA

Homo sapiens

misc_feature
(1)...(616)

n=A4AT,C

332
ggctacatat
cttcagttca
atgtgctgct
atcaatctta
gtctacatag
tttgtgggat
ttgctgcaag
agacccttte
nggtacattg
tgctanggnt
ggcenn

333
650
DNA

or G

ctcggtcagt
catactattt
gcttatccta
ttccactgca
catatagcac
tccagccaat
cttaancttt
nttttggggg
cccctggatg
gncctaacct

Homo sapiens

sc_feature

mi
(1)...(650)
n

= A,T,C

333
ctaagtctgc
aaaggcaagt
attaactcta
aggaagtcag
gaagaggaag
ggcgatgtat
aaaaggcctce
cgttttgnnt
gctcttttgg
atcntgeent
aatttttggn

334

<211> 734
<212> DNA
<213> Homo sapiens

or G

attatttttt
tatcagctga
ccaaatccca
ttcacaaggt
aagaggagga
ttgtattgga
ggagtaaact
gaagagaacg
cttatggcca
tgagtgatgc
nagcctttta

agctggatcc
atgggtaaaa
tttctatatg
tgtatttgtg
tttctacatt
cagaacaagt
cttgcagtat
atactacttc
gcngttantce
acaatngggg

ggaatcatta
agaaaatcce
agacaaagat
ctttgcttec
ggaggaggag
gatggttctc
tcccagaget
tggngaggcn
tcttacttta
tggccttnaa
ancggttttt

132

tttgataatg
tctgtaaaaa
gtctctgett
ttgttactga
gtgggtttaa
gaacacatgg
ctgagaaccg
agngctgggt
ntgggaaccg
cttttttgac

attaatttgc
gatgactctg
gtcaatgaag
atgcttggag
gaggaagaaa
aatcgtgaaa
ctgagaggtn
aatnttgngt
ncectgatttt
tceenggecec
ttgnttcaan

PCT/IB99/01062

421

aaggcattgce 60
ctgggtcagt 120
ggggtggtta 180
tgcagagata 240
tattatcaat 300
cagcttgcag 360
attaccaaac 420
cctanggcat 480
ggatncaaaa 540
aaaaanntgg 600
616

aatcacagag 60
aagttccatc 120
gagaaacatc 180
agaatgaaga 240
cacctgagca 300
ccaagaaaat 360
tnatgggtna 420
gcctgggaat 480
agggccnagg 540
cnaaaaaggg 600
€50
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<220>
<221>
<222>
<223>

<400>
- tgntatctga
aaacccgaac
tgttcatttc
taaaacaaaa
agtgattcta
gtcacaggat
atcatcccat
agacctttaa
catgtgtcaa
tgganggacc
tctnagctta
tccaagnttn
ttaaatttcc

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

<400>
acatccttca
aagttctatc
cgaatatgtt
ctgcctttag
gctcttcecegt
gcttttgact
gaagagcttt
ccataccatc
tctectttggg

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

<220>
<221>
<222>
<223>

<400>
ggtacatata
ggggcagatc
gtcattggga
gtttcacctg
cctttteccce
tccaacttca

misc_feature
(1) ...(734)

n=A4T7T,C
334
gaattcgcct
ttcaaaatga
tttgtggggc
acagaaacaa
gcaggcctca
caacctgggg
ccaacacaac
gaccaaacag
tggtagggca
taatnccaag
aantcttaag
aagccecectt

gngg

335
492
DNA

or G

ttcgagcggce
aggtgtgtgg
agggggtagt
aaaaaacaag
gggccctggg
cccgaaggag
ccccaaaatg
agcagcatag
ccattttnaa
cttaattcct
gttaagtccn
tteccctnaac

Homo sapiens

335
ccaccatgga
aattttattt
atgtatttct
ctgttecectt
ttcacatcgg
tcectecagac
acttggaaaa
atcaactaag

99

336
732
DNA

atattttagt
tcttcaaacc
tccacaactt
tggtctcgaa
ccaattttag
aactgagatt
gcccaataat
ctttgaagga

Homo sapiens

m
(1)
n=2A4,7,C

336
aatgaatctg
cccactgtcc
aggaaaagtg
ggccctggag
aaccacagag
tactggcagg

isc_feature
... (732)

or G

gtgttgggga
taccagttgce
gagaaatggc
gaattcagct
aacaagagtt

agggtgagga

gccgggcagg
aggaaaggtg
tcctgaatgg
gaactgtcat
cctggggagg
cagggtteccecce
ttgatgatga
gaaaaaaaaa
aaagtttggce
ttggtaangg
aaccanttaa

ctggggattg

ctatgtagtc
caaattttct
gcggatcaca
gtgaagaaag
ctttctcaat
ccagaacctc
aattagaagt
cttecttttac

aaccttcatc
cctagececcag
aagtctagag
cagcttcttc
tgttctgttc
ggttcactga

133

tacagattaa
ctgectgggtce
ctgtggtcca
ttccacgaaa
ctacatgagg
tgecctctecce
cgcaacatgg
accaaacgca
ttaaacaagc
aaaaaaccct
aacnttctgg
ggggnaattn

aaagtcttct
tttggceccaa
gtctttgtat
ctcttttget
gcttttetgt
caacttatgt
tcegatectce
tgacatagca

tgaaacccac
actctgagct
tctcagaaac
ctaggtccaa

tgggggacag
gcttceccaga

PCT/1B99/01062
cttaacacaa 60
tccctacaac 120
atgactaatg 180
gcacagcggc 240
gggagcctca 300
tctgcaacag 360
tcaaccctna 420
ccaatttctg 480
tggctttact 540
tgaacccenn 600
gttnccectt 660
accnggnent 720

734
ggaattccaa 60
gattttattg 120
ttttctactt 180
agcctggttc 240
aggcttgcat 300
ttccttgecat 360
tcacagtcaa 420
gtaatgcctt 480

492
agatgtctct 60
gctcaccgga 120
tcceectgggg 180
gccececcaca 240
agaaggcgct 300
tctccactge 360



WO

ggggagacag
attcttggtg

ggaatnaagg
ggancctttt
accttngccc
ttaangggga
tggtttcctn

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

<220>
<221>
<222>
<223>

<400>
ggtacaacag
atagaagacc
gaagaggaac
cgagccttgg
cagccagcat
tttgttegag
tctccagaaa
ttcagataag
gttcnaangg
gcgnatctgg
ggagcttaan

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acataaacac
gaattttaaa
cttttagaaa
gcaaatttat
agggaacaat
caggccagct
ccaacaggct
ggctgccgac
ttcaggggga
gnaaaatttc
caaggganct

99/64576

aagcctggac
ctcttgnggt
ggtgcttggg
ggcctttett
cggngggecc
atcccaactt

g9

337
642
DNA

ttttgcccaa
tccagaagca
tattaanccn
tttggncctt

aaggggccna
tgggncccca

Homo sapiens

misc_feature
(1)...(642)

n=A4T,C
337
tagaagaagc
cttctcagga
aagataccct
aggaaggaga
ctcaagatgg
ctaccagtcc
atggagaaac
agatggaagt
cnaattncac
gatactggtt
gtaaacttgg

338
723
DNA

or G

aacaacaata
ggatctttgce
tgaactggag
tggtagtgtg
aatgcgtagg
agaatctacc
tgcaattggt
agaagaatct
acctggeggce
cttggngaat
ggcntannag

Homo sapiens

misc_feature
(1) ...(723)

n=24,T,C
338
acgcatatca
aataatttgc
aatttaagac
cagcaaagag
aaagaaacct
ctggtctceca
ggataggaga
tggcattggg
ccnggaagga

tggcctggaa
ttaangggnc

or G

caagtctagt
aagggaagtt
tggaataaca
gtaaacagca
gattagacct
ggtagaattc
gtctggagta
cttcacattc
aggaaaaagg
tngtggcnaa
ccttngaact

cetgtggecce
agccggaagt
naaaagggat
tncttaaggc
aattcccacc
aactttnggg

gtaaagccac
agtgttgtcc
ctagttttgg
tcagggtcta
cttatgtcta
agtaggagtt
gctgaaaaat
tcagagaaat
cgtctagtgg
tgtntccgtt
tgctnactcc

caagaaagaa
ctcaatgctt
gattgttttt
atgcaatttt
gaactaatta
caggacaggt
attataagga
ccagaatacc
gggctntggn
cctttggggce
cggagggnaa

134

tggagggtcc
ttgaaagaaa

tggggttecct
cccaggecect
ncanttgggg
gnaaancntn

aggaaattat
aatctggaga
aaaggaaaaa
gtccacgtte
aaagaggaaa
ctagtaaaac
tcagaaaaaa
taaagtcctg
attccacttg
acaatcnenc
tt

atacatagaa
cagttctaaa
cctgcaatge
tccttaagect
aaagtcacac
ttgnatcact
taccaccttc
ttctgngnga
aaacatnggg
ttggggtntn
aatttaaccc

PCT/1B99/01062
cgggttgtca 420
gggaaccttg 480
gnttccaang 540
nggggtttgg 600
ggcccggtac 660
gggccaaaac 720

732
gttggacaat 60
aagtgaggag 120
agcagagttg 180
tgatatcagc 240
atggaagatg 300
tggacgaaga 360
tagatgagaa 420
ccnggceegne 480
gtcccaactt 540
acttcaancc 600

642
aaacaagata 60
atattgtctt 120
tgtaattact 180
tgaatacata 240
cagtaatttt 300
gggtccattc 360
ttctatcetg 420
ataggccctt 480
ggattctttg 540
ggaaaatgtc 600
ctangggccce 660
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ttgggttnaa aaagggcttt atttggggga cccgggttnc

ann

<210>
<21l>
<212>
<213>

<400>
acaatagtgt
tccagctact
ataattgtgt
tctaaaacaa
tttatcatta
gttttggaaa

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

<220>
<221>
<222>
<223>

<400>
caggtacaat
aaacaaggca
ggaaaccatc
cctttgggga
cttttctgaa
tattctaagg
acagacccag
ttgcecctggce
cagaggncnc

<210>
<211l>
<212>

339
356
DNA

Homo sapiens

339
aaaggtggtt
caggaggcta
ttgtgactag
aacaaaacaa
ttttgggtaa
attgctttaa

340
502
DNA

tttaaaaaca
aggcaggagg
ctactgcact
aattacactt
gacattctgg
attgagcata

Homo sapiens

misc_feature
(1)...(502)

n =A4,T,C
340
taactgtcac
aagaaagggc
ttttcctecaa
gttggggaga
ccacaaatgc
gggaaaaaaa
ctcggccaag
agtctgaagg
cnaaaagcce

341
243
DNA

or G

acagtcagat
tcatcttgtce
aggttatcta
aggaaggaaa
ctcatgctgc
caactacatt
tggaaaacgg
tgaagcangc
cc

<213> Homo sapiens

<400>
acatcatcac
tcaacatttt
tgggcttcca
cttaaatctg
acc

341
cttcttggtce
cactgctttc
ctgctgactt
tgttctgata

<210> 342
<211> 669
<212> DNA
<213> Homo sapiens

aagttttcca
tgctgcaatt
tctgtcagta
cgttaactct

tagccaggtg
attgcttgag
ccaacctggg
aagcactatt
ggtttcttga
tttatgtata

ataattcact
cctttaggta
cacacgtggc
agaaaacagg
gcactccaag
tctttectat
ctgccatgag
ttcanaggtg

tccaacttaa
ttctgttttg
gactttacct
tttttaacat

135

ccttgnaaaa

tggtggcacg
cccaggetgt
caacatagtg
gtttaatttt
atcttgtcca
ttggataaaa

ctgatgaggc
atatccaaat
ctgagaagaa
aggaggaaaa
ctgaaataca
tactgattcc
ttctgcagaa
gacagctcaa

ttttaggatt
gattttcagt
gctecttette
ctttaagggt

PCT/1B99/01062
aatgeccncca 720
723

tgcctttagt 60
gtggttcacc 120
ggacttcatc 180
taattgtcag 240
aaaaccagtt 300
atgtcc 356
cagagaaaga 60
atcccagcac 120
aggcagtaag 180
aggaagacct 240
gtatggtagg 300
tctectgette 360
gctgcatgtc 420
ggagaattcc 480
502

ctcecggacaa 60
cacctecgttt 120
cttaatttca 180
ttctacgggt 240
243
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<220>

<221> misc_feature
(1)...(669)

<222>
<223>

- <400>

tgaggtcaag
ctgatgttca
tgaaacgtta
aagatatcag
gggtntgaca
ccaaagacct
tctacagant
ntgaaggtgc
caatcnttcc
gggattctac
gtttggtttt
aacccggtt

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

<220>
<221>
<222>
<223>

<400>
ggtacagggc
ccaggactga
gtgtaaaact
acaaaaatca
gtccagetta
ataaggaggt
atcaacaact
aggcaggcgg
ggtctactta

n=A4,T,C
342
ctttttetee
cctaacaaag
tacaataatg
aaatttctat
gagaggaagg
gcaatgngct
tgaaacaacc
ntaaaggaaa
gattaaanta
ntttggtaac
anaacctaaa

343
500
DNA

or G

ttttttette
tcecectgacaa
agatttaagt
tngtttttag
acgtcagcag
cattgngatc
cagcacaact
tnttnaactg
aaacctggga
ccattgaacc
nccecettttt

Homo sapiens

sc_feature

mi
(1)...(500)
n

= A,T,C

343
agtgacatga
gggatctgcce
aaggttttat
acactctcag
caatttttaa
cggcagtcat
cagccgggtg
atcatgaggt
aaanataaaa

<210> 344
<211> 483
<212> DNA
<213> Homo sapiens

<220>

<221>
<222>
<223>

<400>

or G

gctttgacaa
taagatcaag
aagttcaagg
gtaacagaaa
ggacgactaa
cacttcattc
tggtggctca
caggantttg

sc_feature

mi
(1)...(483)
n

=A,T,C

344

or G

tttttttteca
aacagacttc
gatgaatgga
attcagaaaa
ttacttgaat
caagggcctt
ttatttcttg
gtcacttcca
naaaagccaa

gggggcttcen
tnaaaaaant

acagttcatg
ggaaaaatct
gaactgacta
tcagaattgc
ataggagact
taacaagtaa
cgcctgtaat
agaccagtct

gctttgttgt
cttcaatcca
aagaaaagaa
atataattac
gtaacccctt
gntacctagt
gagaagatga
tgggtceggt

cggngggcaa
ttttaaanan

ggtgnaaatt

ctaggagtag
gaaagactcg
ctgattagct
tacaatgcat
cccagtttct
aaagctgaac
cccagcagtt
ggcccacatg

PCT/1B99/01062
agttganatt 60
ggtcataatt 120
ggagactgaa 180
aggccaacat 240
cccagcattt 300
ttctaggnga 360
acccttaact 420
ttcaaagcca 480
ncaaacgggn 540
gtgntcattg 600
ttcenentnt 660

669
agactgtgtc 60
tcctaacaaa 120
gccagtgaaa 180
caccaacaat 240
agtctggcac 300
aaactaaaaa 360
tgggaggttg 420
gnaaaaccce 480

500

ggtacttecgg ccaaaaacag gagcccattg tgacaggcat ctggcatcac tacaaaggac

136

60



WO

ccectgggget
attccacaca

ccaaggagga
acaactctcc
tgtagtccaa
gggaagggga
agaaatttcc
agc

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

<220>
<221>
<222>
<223>

<400>

ggtacaggag
aggatgactc
cagaaagtca
tttatcgtca
gttectgtgat
tgcgagacct
aagccttgga
ccagatcacc
catgccccaa
aattccecgga
ccttcttgeg
caancnn

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
actgaactac
attagaaggg
gacatacata
accaatgttg
ctaatagaga
accttgagta
atcagttacc
ccttctectga
tgagccccta

99/64576

ccatggcaac
tcecggcacac
tactccaatc
agggtagaga
ttttacgtgce
aggggtccct
aagaacctat

345
667
DNA

caggcaggca
atccttgagc

tttaagctcce
tgtcatttgg
agatacttta
agataaatca
ccatgctgna

Homo sapiens

misc_feature
(1)...(667)

n=A4,T,C
345
agaaggctct
ttattttgac
gtctcgtgca
atattttgag
tgtggtcaac
gggcatggta
ggatgttagc
gntcctgcac
gncnatgeca
anaaggaacc
gaaaaaaaaa

346
754
DNA

or G

tatgaccgat
cgttacagag
aaagagcgtt
gaaatccaga
aaacagacaa
gtggacttga
aggggaggtt
aggtcaacat
tggtgctggt
tnagggnaat
gggggcctna

Homo sapiens

misc_feature
(1) ...(754)

n =A4,T,C
346

ttcattacca
tgcgtctect
cgaaaacccg
ttcctaaaat
accctaagca
taaaacttgc
taggactaat
gacccagcta
ataatttnaa

or G

actcggccca
ggtggaagag
gctgatgaaa
gttgctgaga
atggctaact
agagaacatt
gacagatcat
ttacaactgg
cttaacccaa

ctaaggatag
tttttgctga
ccatggccaa
acaatcccta
ctccteegtg
gagttattta
cctgeenggce

acctacgaat
atagctttga
tgaaacgtaa
gacgctttga
aagactatgc
tcttccttaa
ctcettttge
catgtttgga
ggccanaaat
gccnaaccgg

ggagggatce

gatattgaca
ggctgtgaag
tatggaggtc
ggcataactg
ttcaaatagg
cagcgatttc
ttccttetga
gcectntaag
anttaattnc

137

aaggagagtc
ttgtctgtag
gacgcccaag
tgcaccactc
acctaacaaa
tcacttataa
ngccgtnnaa

ggatgactat

tggacggggce
ggaacggcgt
tgcecgaaagg
tgagtctgtg
cacagaagtg
tattgncatc
accccgnaag
ttttagcecgt
ccntcaaann
ttggggccecce

tgcctgatga
atcgaattct
acggctattc
agaatgtgct
atggttgctt
cagtccactg
tgagaactag
ggaggtactt
cggaanttcc

PCT/1B99/01062
tgcggcagag 120
tgaacattct 180
tcgccecgatt 240
ccataacttc 300
taaagaaatg 360
gaccaacact 420
aggcgaantc 480

483
tgcaggagaa 60
cctccaggcec 120
agagaagagc 180
cccgttgatt 240
gggcggaagg 300
tcactgtcac 360
acccacaaca 420
aaccttgnaa 480
tccaggaatt 540
gcccatgaaa 600
tttaancntt 660

667
taacaaaaga 60
ggtagcacat 120
tcatatactc 180
tgataagatt 240
atgaattcac 300
tgagatatta 360
gaggggtttg 420
aagcctaaat 480
cttngggccyg 540



WO 99/64576 PCT/1B99/01062
ggaaaccacn ccttaagggg ccnaaatttc cagcnccaac ttgggegggg ccggttactt 600
aanggggaat ncccaaactt tggggncccc aaanctttgg gcggaaaacc atngggccct 660
aaacctnggn tnccccnggg nggaaaaatn ggnaattccc ggtttnanaa atttcccenn 720
ccaanntttt tcnnaacccc ggnaagccnt taaa 754

<210> 347

<211> 444

<212> DNA

<213> Homo sapiens

<400> 347
accgtctega tcatctgett ccecttggget gagagctcca ggggtgactc gaaggtgacce 60
ctataaggag tcatgagggt cctgaggttc tggaacagct tctctccatt ggggttcccc 120
agaatgtagc agcccatgat gtggatgacg ttcggctctg ggttcacttt gctcatcagg 180
cggctcagcce gcttccagaa gtgaatcatg tcctcttoct tctccacttt ggcaaaggtg 240
gccaccttgt tcttgaggag atagaggtgt ccaggacctc cctggcagaa aatcagcatt 300
ttccagatct tggctccctt gtggtagacg ttcagcttec tctctatctce ctcaaggatg 360
tcctegaagg ttgcgtgctc atggtcecgta gaggatgggg atgatggagg ggtcatcccc 420
ggcggatgat agtggggatg tacc 444

<210> 348

<211l> 693

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(693)

<223> n = A,T,C or G

<400> 348
ggtactttaa gaccctttgc cttaaagtac tataccaaca cagactttat agtatgttta 60
aaaatcccaa ctgcaagata cacaggatgc tgtaggcctg atttcctgtt gtagaacctc 120
cagccctgtg ttgaatgagg aggtgcaaat atatagaccc ttaagatcag accacagcag 180
gcattcaggt ggaggggatg aactccattc attccagetg tgcagtggga catctgcegec 240
ctccgeatct cggctcattc ctcatctgag ccactcaaga gggeggtctg gtaagtgtca 300
tctgaattca gcttctgaat tccaatgatt tctccccttce cgtgtctctt catccgagtc 360
aaaaggcagt aaacaagaga atagttgacg gccacaatgc tgaaggcagc aggtagtgcce 420
agcagaaaca catggtgatg aacatgaagg tggcatcatc cttctggnce attcnggtgg 480
tncaaaaggt gggaacngga caaaccncaa ttttgccnaa ccangttccn tgnaaaatga 540
ttaaactggg tccggaaaaa gttccagenc aatggnggtc ccggaaanat cnccntttng 600
ggggantctt acnccncctt ttgaaaaggg ctttcencng gaatgaanng aatnncttgg 660
nccaacggaa ggcccgtttg nggentngta atn 693

<210> 349

<211l> 299

<212> DNA

<213> Homo sapiens

<400> 349
cgaggtacat tctctaaaaa ttgttactga ctggtaagaa atagacctga gtttttattt 60
ctaacaccca atcactaaac cacggcagca agcactggcc accgatttaa tggattacga 120
cacaggaaac cccatcaggg ttctatgtaa tttagtgata ctcatgtcac taatattgag 180

138



WO 99/64576

PCT/1B99/01062

cattatactt gatctgcatt atattgttga tatgcagagg ctaaactagt catcatttgc
tctttcatct atcagtagag tccaaagttg tttgcttgaa tggactacat gttaaaggt

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

<220>
<221>
<222>
<223>

<400>
actgtttacc
ggaggaaaac
ttceccacaa
catcctggga
atggaaaagc
tccagaacga
cattttaaga
tagaanccat
atgtcnttcn
gagccanagg
ggnnecentag

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
gctttaacaa
ggagcccaca
ggaggtcatt
gataaccgga
caatatttgg
gcaacaatta
aangctaaaa
gatctggaaa
gnaagaatag
ttaattgnaa

350
622
DNA

Homo sapiens

sc_feature

mi
(1)...(622)
n

= A,T,C

350
agatctttgc
atannaagac
aacangaaag
ttgtaaacct
tgcatggaga
attactnaat
aatattggtg
tncttaggtn
ngnnaactnt
gtncnaccnt
tggccctttn

351
574
DNA

or G

agatgaggtg
tgggagggat
tcaactcent
ggaatgtatg
tatgttggaa
ncatgntcac
cnctggnatt
aagctngtat
ggtacggaac
atcctatana
cc

Homo sapiens

m
(1)
n =24,7T,C

351
tagcagcaga
ttgatgttcg
ttgatgttgt
aaatcacacc
taaaggaagt
cagataagga
gaccacaagc
agtcaganaa
agaccgaagg
ntctaacttt

<210> 352
<211> 399
<212> DNA

isc_feature
...(574)

or G

caaaggtcac
taacaaaaag
gcagttgcta
tcttatgtca
aaatcagttc
actgntgaaa
tgcaaaagca
agacngaaac
actgagaata
ncectcatga

<213> Homo sapiens

cttggttcan
gtggctatta
aatgaagtgg
tttgaaaccc
atgattctat
acagatactt
taatancnna
nactntgnat
tcectecatne
nnagntecnnt

tacaaatttt
ggaaatacgc
gtgcaagcag
gcatttcgca
ccttectgata
aaatgtcatc
aataaaatgc
agctttgtgt
naacactagg
ttgn

139

gccagttngg
aagtaattga
ctatnttaca
canaacgagt
cennngagaa
tgangccttt
aaaagggctg
tgcaccecctce
ttatccecngn
cnggacntna

gtgaactcct
cactttggct
gtgctgatgt
agggtcatgt
tagaatgcat
aatgtgtcga
cagtntcttt
aaagagaaaa
atcgactcca

catcgtttat
taagatgaga
gaatntgcac
ctttgtagta
aantctggct
gaggaatctg
cttgcatcaa
atttgcngaa
aagttntccn
tcnnctttng

gattcatagg
ggcatccaat
ggatgcagca
aaaagttgtt
gagatacata
aaccattgtg
taaggaactt
gaangaaada
gtaataagga

240
299

60
120
180
240
300
360
420
480
540
600
622

60
120
180
240
300
360
420
480
540
574
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<400>
ggtacataat
agaaaacata
acagtttgct
agtggcttta
gctttaggga

‘tgggtaggtc
tcccatcaag

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

<220>
<221>
<222>
<223>

<400>
ggtactttta
gacagcaatt
aagcgttgag
aatccgaaga
aacggaactt
actttgtgac
agatttcaaa
ctggcttgna
ggtncaangc
centtttaan
naaaggggan
gtcnaaantt

tggggnc

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

<220>
<221>
<222>
<223>

<400>
ggtaccatag
tagtaatttt
tteccttcatce
tccattgcaa
caggttcaca
tatattctgce
tatttgnttc

352
attccagtag
ttttgctatt
ttttagacaa
gcagtgactg
cccactgttt
agagatggac
atgtagtttg

353
727
DNA

gaaactgctt
ctgagacaac
ggtaaagcaa
tttgacataa
tcatttcttc
tgttggtgca
tagcagcaaa

Homo sapiens

misc_feature
(1) ...(727)

n=A4,7T,C
353
cccatttcca
taatggcaaa
gatcctgcag
agaaaatctc
gcectgtgaat
caaggtttcg
gaaaaatgcc
ttggaccgaa
cniccagaccce
ccnegacttg
ccccaanagt
cccatntene

354
411
DNA

or G

gttccacctt
ggaaagacaa
aatgagcccc
aataaatctg
ttcgaggtgg
gttggggagt
cgccatagct
gttaaggcct
anggccccat
ggnccncnaa
tacccttgne

attggggggg

Homo sapiens

misc_feature
(1)...(411)

n=A4,T,C
354
gtcatttctg
aaattgtttc
ccattctaat
agtgagtgaa
gctcaaggtg
ctggactttt
ttctctacat

or G

gccgatagtce
tgtgagccca
acaaagtttt
tttttggtcc
gtaaagattt
gcatggtaat
atacactttt

ccaagtttaa
aatcagaata
agaaagccac
aacatgtaag
ttggagttta
ataaacccaa
agtgtacct

tactttatca
gacaggctgc
tgccagagag
aaataagtca
cccgggagag
ttgtggggga
gntcttgagg
anaatccaaa
aattttttgg
attcnecgecen
ccngggenng
gccecgtttte

tgaatttaca
tgtaacactg
ggattttaga
gattggctat
cagcctctga
ccatggctgg
ggatttccca

140

gcatgagctc
cagactttgg
attgtgccat
aattgcttgt
ccttgtttca
gaatcaatgt

agtggaactt
gaaacacgat
gctggaggtg
agtgtttgag
tggcccacce
aggtgaaggg
agctgaagaa
tgaaanaccn
ccnenggggy
ggggccnaaa
ggnccgtttt

ttagggggaa

gcccattget
acaaaattct
accattgtca
ccttggtgga
aggagttccc
cttgagatca
tctttteccag

PCT/1B99/01062
cccaaactgg 60
attccaggtc 120
cttcagctcc 180
tgggaagagt 240
gatgcagcca 300
agcctcttaa 360

399
tctgtgggag 60
gctgctgeca 120
aatggaagag 180
attgcactta 240
cacatgaaga 300
aaaagcaaga 360
agtaccgncc 420
aaancccctt 480
attcaaatnn 540
naaaggggta 600
tnaaaanggg 660
tcccgagett 720

727
ggtgaaagtt 60
ccatttecctt 120
ctaggtgcct 180
ttaggtatat 240
tttatagaat 300
tttaaagtga 360
t 411
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<210>
<211>
<212>
<213>

<400>
.ggtacttttc
tgtattgagt
aatctgacgt
tggaagtttt
atagtceccgt
gatagtcctg

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

<220>
<221>
<222>
<223>

<400>
ggtacttttt
agccceccatat
cttctcaata
atatagctct
agaccatagg
cectetcaca
aacaaaaatg
ttacttggtc
ctttcaaatt
aaagttecccce

aaagggctgg
tcttttttta

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

<220>
<221>
<222>
<223>

<400>
acaccgagaa
gcagttgatg
gaaaatgggc
tttaattctc
tgtccttata

355
331
DNA

Homo sapiens

355
tctatctgat
gaatagttaa
attcattgag
taagcctccg
ttagactttg
tttagacttt

356
678
DNA

tcagccattt
ggataggatc
tgagtttctg
ttttcttgga
cagatgctga
gcaaaccctg

Homo sapiens

sc_feature

mi
(1)...(678)
n

= A,T,C

356
aattcagcac
agaattctca
tttataacac
ttctgagaaa
gatttccaag
aaatttaaca
natcccaatt
ctactcccta
ttcnaattcce
ccatttaaat
ggtcttttaa

agttgggg

357
414
DNA

or G

cttttcaaaa
ttttggagca
tttatgaaat
gagcatttgg
accaatttga
ggtagaaatt
ctatgatatg
cttggacctt
ttaatatgga
aatgnccectt
gccectttgaa

Homo sapiens

misc_feature
(1) ...(414)

n=A4,7T,C
357
ccataatgaa
agtgctgtta
tggttggatg
ctcttttcta
tcagttatac

or G

aaaaccttcce
ctaatgcttt
tggtcttggt
gttaaccttt
cacctaaggc

ctgccagagg
tttgtccaaa
tgttttcaaa
aatcagtctg
acctggctct
t

tatgtgctgg
tcatttttat
aaatattggg
cttgcagttt
ccagaaatac
attttagcag
ncataagtat
tngggaagaa
acccttagec
aatntggnaa
ggttaacctt

gtgtgttttg
ctccecagatc
gccttgcagt
tgccagtggg
aactgggtgce

141

gaaaaggtcg
aatttcagaa
ggtggaggag
taacactggce
gtaacgctgg

gatggattct
atgctatctc
ttgcctgtaa
acagcaagag
aaaaattctg
tatagcctga
gntctcttan
aatggtcggc
atggaataac
anggcttgaa
caaaaggggg

tcatgttttg
cattcagtgg
tactctgcac
ttttccatag
aaaatgcatt

PCT/1B99/01062
gcagaaaaga 60
agattgagca 120
aaatttgtgc 180
aagtcttaag 240
gaagtcttaa 300

331
tcttagggaa 60
cccagtgtat 120
gaagagaaaa 180
ctgaaattag 240
atgtcaaaaa 300
aatccagtgc 360
ctggcttnece 420
ccaancccat 480
caggggentt 540
ancctggncc 600
aaaaaaccnt 660

678
ttccagggaa 60
tggagaggag 120
tggttatgca 180
tctgggtatt 240
ctgttcactce 300
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actgtctggg ccttccccac cctagtcttg gcacattcct tcaagaatgt agttaccgtc 360
tgcttgggaa gatgtcagtg caaatgtgaa gataatgggc atcggnaaac ccct 414

<210> 358

<211> 633

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(633)

<223> n = A,T,C or G

<400> 358
cgagggtact tcaaagaaag tcaaatccta agcctgccca ggcccaaaga caaagccagce 60
caggacctga ccacctgtat cctcttggtg gcaatctgct gaagccagat gagttctget 120
ttttaattcc aatcctattc tgccactgaa actaggcctg ggcaaccact cttaatcatt 180
aacatatcaa aaggagtatc tcctctgaga aaagagcttt tctcaggttc tagaagctag 240
cttttacaaa agacgtcttc aaataggggc cgggtgcagt ggctcacgcc tataattttg 300
gcactttagg aggctgaggt gggaggattg cttgaggcca ggagtccaag accagcctgg 360
acaacgtagt gaaacatcta tttctaccaa aaaatttaaa aaaggaaaaa attatgtcct 420
aaaatattaa anggncatta aaanggccca ctngaacttg gaactttggg gaatctagtg 480
caacaacccc ttgccggana gaagaanctt naaccagctn ttgaattgec nggtcaaant 540
ggtttatatt aaaaccgata ccactttttn ataatccttt ggnaaatnaa ctgtaagcen 600
tttttecectg aacggaccent gectgcccaa ttt 633

<210> 359

<211> 635

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(635)

<223>n = A,T,C or G

<400> 359
acagattctt ttagaagctg gggcagatcc taatgcaact actttagaag aaacgacacc 60
attgttttta gctgttgaaa atggacagat agatgtgtta aggctgttgc ttcaacacgg 120
agcaaatgtt aatggatccc attctatgtg tggatggaac tccttgcacc aggcttcttt 180
tcaggaaaat gctgagatca taaaattgct tcttanaaaa ggagcanaca agaaatgcca 240
ggatgacttt ggaatcacac ctttatttgt ggctgctcag tatggcaagc tagaaagctt 300
gagcatactt atttcatcgg gtgcaaatgt caattgtcaa gccttggaca aagctacacc 360
cttgtcattg ctgctcaaga gggacacacc aaatgtgtgg agcttttgcet ctccagtggg 420
gcagatcctg atctttactg naatgangac agttggcagt ttcccnatca tgccagnttg 480
cccaaatngg gccntncaaa aatcttggac ttggtaatnc cccttaactn accgggncect 540
gggacccttg gcttaaccaa agtnagncct tgttaattaa naaaggtttg ggggncttga 600
aaantgcttn naantnttct ccggaatggg ttceng 635

<210> 360

<211> 403

<212> DNA

<213> Homo sapiens

142



143

WO 99/64576 PCT/IB99/01062

<220>

<221> misc_feature

<222> (1)...(403)

<223> n = A, T,C or G
. <400> 360 .
aggtgaaagt tcaccgagtg gtgctatggg cctgtcecggg tgtcgctgta tgacctggcet 60
tctgtggaca gctgtgagga gaactcagtg ctggagatca ttgectttca ttgcaagagce 120
ccgcaccgac accgaatggt cgttttggag cccctgaaca aactgctgca ggcgaaatgg 180
gatctgctca tccccaagtt cttcttaaac ttcoctgtgta atctgatcta catgttcatc 240
ttcaccgetg ttgcctacca tcagecctacc ctgaagaagc aggccgccct cacctgaaag 300
cggaggttgg aaactccatg ctgctgacgg gccacatcct tatcctgcta ggggggatct 360
acctcctegt gggccaactg tggtacctng ggeccggacca cgc 403

<210> 361

<211> 631

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(631)

<223> n = A,T,C or G

<400> 361
ggtacaagct tttttttttt tttttttttt tttttttttt cgtttttaaa aactcgggtt 60
ttatncaata gaatgttttn tagcanatgc ctnttgtttt aatatattaa aattttgcaa 120
agccntttga gctactgect tagtctaccc actgtccttt ngttatgagg tanaggatnt 180
catgacacca tacacacaaa cccatcattg cctgtgaatg cacgtagggc canaattcct 240
cagttcecege tcctctgagg gttgatactg ctgggaatgc caaccantnc acaagcanag 300
ggaagcceen tcaggcctnc aggaggagcc gcagcagggg gtccaattna aaccagengce 360
aaaagagcct gacattttcc catccatnta tgaggaaagc cattttacag aacntggaca 420
tagggcactt gnttttccca cacnaanggg atgggaattt tctacctata gncattectt 480
gnacttctgg anttactcan gaccanggnc caactaaang gcaaaaccct tttggntctt 540
taaccagaaa agcantnctn nggactgggg acctncccgg gnggeenttt aaaggngaat 600
ttcennnntt ggggcggtnt aggggaccan g 631

<210> 362

<211> 660

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(660)

<223> n = A,T,Cor G

<400> 362
ncnggtacct canttgnctg cttacgetnn anccagcatg tgtgagctag gtcatttnct 60
gcaagccagg caaccacacc agngtataan cctcaagcaa atgtnactcc naagcccnan 120
atgggactaa ggcctttgct gggctaggcg tggtgtaaan cccangcctg naagctnnta 180
cccaaccnta attagtntca ncttactntc aatatgtgca tantttcata aagcacacat 240
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tnncatgagg
canaggctgn
acngacataa
aaangnaact
cttagnccct
gggcengcca
-aggnttcaag

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

<220>
<221>
<222>
<223>

<400>

ggtaccttca
tacagagttt
accatactca
aaatactaaa
taactttcaa
gttaatgaga
caaagttaaa
aaaaatgaaa
cgttng

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

<220>
<221>
<222>
<223>

<400>
ggtgctcgga
atccagcacc
accecgggtgt
ctctgagacg
gctgggtttce
ageccectecte
ctggaaagca
aacccgatca
ggaaatacct
gceggtactt
gggcaaaaat
attttctann

aaaagangat
anaactcagc
ctcaaccagt
tcctggattt
tatgggggca
aaaaagggaa
gcccaggcaa

363
486
DNA

ggtggtgaaa
atgacttgtg
ggtnaacngn
ngctgcaagt
aaaaaanggn
atnggggttn
attgnaaagt

Homo sapiens

misc_feature
(1) ...(486)

n=A4A,T,C
363
accttctcta
gggtaggcta
ttcttgataa
acaaagtgtc
ttgtaataga
aaatgaacca
gactaagtgt
atagcnaaga

364
686
DNA

or G

ttttaatctg
gatacattta
tgaaaggatc
tgaagataat
atcatttata
aaactatagt
tggtcagaag
tggcagaaat

Homo sapiens

misc_feature
(1)...(686)

n=A4,T,C
364
ataacttcct
ggctcctect
gaaaagccag
tetecctggga
atcaactggg
tacttcagce
attattgagg
gaactaccaa
tgcengggen
aatggggatc
tggntnnenc
cccggaagcet

or G

gcagcgacca
ccggcaacca
ggaatgaagc
tgtttaactt
atgccataaa
gactctggga
gtgccgaccg
ttccaccagc
ggncecgttca
cnaaactttg

tgggggnaaa
taaagg

gggnaggggt
gacggaccac

tctaaaccag
ttaaaagata
aaagtcaatt
ttaggcccca
tcectgecttn

aggggaaatt
ttaatagtaa
ttctatatac
gaaaggcagt
ttcttatagt
gctaaccctg
gaaaaggatg
gcctgaactce

acaggctaaa
cggtgggagce
ccgegggagce
tgacactttc
caagaaccag
ggatttcaaa
cgtcatcact
atgccgtatt
aangggcgna
gnaccccana
atggtaatnc

144

gangggacat
aggncatnca

ggtnaacagg
agttctacct
cttgccncaa
aaacctnaat
aaagcttggn

aagagaatct
aagcaaccat
aaacctagca
tcaattcatg
gccttacage
aaaccttaaa
caccatgcat
atgggtacct

gagggggaag
ggcggaggaa
ggggaatctg
tggaagaatt
gtccegeecc
cagaacactc
gcagaaaccg
cccacttggce
anttccagct

cnttggggcg
cggttcacaa

PCT/1B99/01062
nttcaagtca 300
gggnnacaac 360
agangggacc 420
tagctttaag 480
atccaagcett 540
tgagntccca 600
ccaataaaaa 660
caaaagttac 60
ggcaaaagca 120
aattaaaaaa 180
taatgtcaag 240
atattttatc 300
ccgaacctta 360
cttcacaggg 420
gceceggeggce 480

486
gtctggaggyg 60
atggacataa 120
ggattcagaa 180
ttaaatccaa 240
ccagcacccg 300
ctttcctcaa 360
tgcaaggcag 420
ttattggtgg 480
cacttggeccg 540
nnaatncatn 600
nttccecececca 660

686
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<210> 365

<211> 639

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(639)

<223> n = A, T,C or G

<400> 365
ggtacatcct aaagcattct ggtacaaatg aaatggaact gcctcttgtg ggtctatttc 60
agaagtctgt tgtcagagtt cagttcacag gcatcaacca gaagcctagt gaggccgttt 120
gaaattctgg cccagattaa ttttttaaag ctgcatttgg agctttttaa agtcgagctg 180
tttccaaagg cttaactgaa gagtaactga tttcactgga aataaaagtc cacatgtgat 240
cccagetgga gtgtggtcat atttttcettg caaacctaga atgtcttggg gaacaaacgg 300
ctgtcacgtg tccccttcca aaaatgtctt aaacaccgga aaggagggca ggctaaggtg 360
tagcccttec caccctgggt gecagggttg ggggtgctat aagtgaaata tcaaagettg 420
aggcactaat attctgaatt tcagcctcaa agganggann gtntcnngaa tcnangaagg 480
aggggaagga cccaganacg gggaatggcc tggatgggat naatccanna cntggggnaa 540
agctggtttc ctgaataatg nggtcntggg gaccttgecc ggccggncegt tcnaaaggca 600
attccacccc atggnnggcc gttactaagg ggntccgen 639

<210> 366

<211> 586

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(586)

<223> n = A, T,Cor G

<400> 366
cgaggtacaa aattgcagat agtggcttac tgagtttaag atcaagatca gacttaaact 60
caacaagatc accaaaggta tttctactga gttttcctat gtcccacagt aagctgggtt 120
agagagaact caaattcctg atggaaaaca aaaccgaaca aaaaaactag aaaaaaaaggd 180
tgttaaaaat gctgtgtaag ttgctgcaaa aggggaaaaa gaatagacac taactccatg 240
taattttaga catgcagctt ttgtgttttt ttttgttttt gttttttttt ttttgaaaaa 300
aaccagttta ttttgagatc agtgaaaaga gtctangcca cagaaaagaa cagctcttta 360
atgcaagtta aaatgtgtaa atgaatgacc cgggacactt gacaccttta gatgcagact 420
tcattcggca ctggttgget cagacttgcc ggengccgtt naaaggcnat tcaccnctgce 480
ggcecgtctan tnggtccaac ttgtccaact gnnaanaggn tanntgtctt gggaaannnt 540
nntncattcn cnntnaccga gctaagntag cgggngnntg nggnnn 586

<210> 367

<21l1l> 628

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(628)

145



WO 99/64576

<223> n =

A,T,C

<400> 367

gcttcctgag
tceggeetge
aaaaatgccc
gagctcccca
‘aaccagggac
ctcecctggaa
gcacagtgtc
ccttnggecg
ccnacttegg
gtatccegnt
ncaaataagn

gagcaggcca
tcctcaggaa
aaacccctga
gcagccaaag
cctggagect
aatggggaga
tggatgcatt
ngaccacgct
accaactttg
tcaaattncc
gcttacctcce

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

368
618
DNA

<220>
<221>
<222>
<223> n =

<400> 368

acaattcata
tttttgctac
acggacggtt
aattttcecctc
gagaaagcca
cttgccectt
ggccttctca
aaggtgcccc
ggcttgettg
cttgggcatt
gcttaanccg

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

gggacgacca
atatggggtc

cttagcacaa
ctctggagga
cgctecggect
ccaatcagcc
ggagcagtcc
ttagcagaga
ggatgcccce
aacttnnggc

gntgnggc

369
443
DNA

or G

gaacggaagt
gcacagcagg
gctaatgtgg
caaagagaga
gggttccaat
aaaatactga
tcagaggccc
angggcgaat
gcgttatcat
ccececanttct
tattgggn

Homo sapiens

misc_feature
(1) ...(618)
A, T,Cor G

atgaggacag
tcttttecatt
tttgtgaaat
aaggtggtga
tctctgaacc
acttctgaga
aagagtttca
agcccagagce
agcctttgan
cttgggnttt

Homo sapiens

<220>

<221>
<222>
<223> n =

misc_feature

A,T,C

<400> 369

gcagggcggg
acgctacggg
cttacagaaa
ttcattgttg

cngcggggtce
cctttacctg

cttatgggat
cagaggcacc

(1) ...(443)

or G

ttggcgaacg
cgacgacctg
tcctttctac
tggtggagaa

cttggtttta
gaggagacag
tgactgagag
aacagggtcc
aagaacctta
attggttggg
caccagtcta
tccactcact
nggcataact
aancgaannc

ggaatgaacc
ctttgcaaaa
ctgtgtagaa
ttgacaggca
aggatggaac
accecccatct
aaagatacgt
ttactctggt
aggcccttac
aancttgntt

gtcttcggaa
ttcecgetteca
ctacaatacc
ttaatgggtt

146

tttatagttg
agcccaaadgg
caagcctaaa
tgcagcatga
cattctgacg
agggccatgc
gggtctacag
ggcgggceggat
tgnttcctgn
ttaangttta

cggctcteec
acactgggct

ccgggetttg
gggagacagt
ggcagacccc
aacttcctac
gacaactacc
cgtttncaga
ccattgacct
gccttnaang

gcggcggcgg
acaacattaa
tcgcccactg
atattatggg

PCT/1B99/01062
ataacttaca 60
agacggcgac 120
gctcecettcet 180
tgtcacagaa 240
ccttagattt 300
aacacaccca 360
aaagacagta 420
tctaatggat 480
gggaaaattg 540
aacctggggg 600

628
ccagccctga 60
ttctgagaac 120
caggggagat 180
gacaaggcta 240
tgaaacgaag 300
tggaaaagag 360
atctagagga 420
nacaactgnt 480
tttgccatcc 540
gncaggtttt 600

618
cgcgatgacc 60
cttggatcca 120
gccagagtat 180
taaagcagaa 240
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PCT/1B99/01062

ggctcagtag ctagggaaga atggcacggg caccgtcacg gctctgtctg ttgccccaga 300
atttcgacgc cttggtttgg ctgctaaact tatggaagtt actagaggag atttcagaaa 360
gaaagggtgg attttttgtg gatctctttg taagagtatc taaccaagtt gcaagtaaca 420
tgtaccttng gtcgcganna cgc 443

<210> 370

<211> 636

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(636)

<223>n = A, T,Cor G

<400> 370
acatttgttt atttaaagca caggaaatga ataaaatgcc acctaaaaag tatctgcaat 60
gaataaatta tttccagtga agcactgcag atccacacac accagtctgc taacctttac 120
caaggccatg tccggtgggc ttgtgcttgt tccagttgac tcttcecttga gacctttccece 180
ttctgtgcaa tgaccacagc attagagacc agtcctgcat gcecgetggcecct tcctcegtagg 240
catggcagac cacgtggatg agcagtgggc tggcatgcag taggcttnaa caaatggcac 300
ttcactgttt ccagtgaccc tgaaatgttt tacgtaagtg gggcctgggce tttaaagaaa 360
agagccaggg ttcctcaagce tgggcccctt tacttgaggce cagcttcagg aaatactggn 420
cttaaggagc cagcaacttg tccaggagtt ttgagccctt antttgaagg aaaatggccc 480
cttggngtcc ntgcaagcac cagnnatttc cgtgatngtg ancaagtnac cnnccttaag 540
ggaaggccaa tccenctttg ggnggantcn agggcenctan tcctgtttgg aagggcttga 600
aggttgggaa tntttaaaat ggaggnntng gcttcc 636

<210> 371

<211> 615

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(615)

<223>n = A, T,C or G

<400> 371
ggtacaagct tttttttttt tttttttttt tttttttttc tgttaaagaa tgctttatta 60
atacaaatac acacaaactc tgaagcacta anaaatttaa atatctatgt cacagcaaac 120
aggtggcaat tcaacatcca gggtcgacag aatgcttgaa gganactgca acagattgga 180
ttcccatggt gganagggca tnttcacagg tgaagggggdg cccagctgaa acagcettttce 240
aagctctctc tcctcecgtcaa ggatcatgag aggcactcca ctcaagggga ggtgcgcaat 300
ctggtgctct tcaggcaggt caaaactctc aaagtctaga ggattgaagg gaaagaattt 360
ttctatttct ggataggcat catctgaggc aggaacagag ctttttgctt taacagtctt 420
ctcagtcatc ttttttggca aaaaagcttg gctggttttg tttgangggg tccttgggcet 480
ttacagactt ttctgnaact ctgttgacca gnttcccaaa gcctttttta gtaactttta 540
ggtaaggctt ntgggggcat taaacctttt tccaaacctg gggttgaaac ttggaaccnc 600
ctttaagggt ttgnt 615

<210> 372

<211> 612

147



WO 99/64576

<212>

DNA

<213> Homo sapiens

<220>

<221> misc_feature
(1)...(612)

<222>
<223>

<400>
acttttttet
caagttgaag
tcacacttga
ccattcaagg
tgcagaattg
taagaaaatg
atcaaaaagc
ccagtgggaa
agaaccctta
attnnantan
ttttgcececcece

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

<220>
<221>
<222>
<223>

<400>
ggtactcagt
ctttecctatt
aaaatgttaa
ttgatagatt
gcttcgggaa
tagatgtgat
aattctaget
gattggtgag
gggattgcca
tccaaaangc
tttgtccongt

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

<220>
<221>
<222>

n=4,T,C
372

tgttctagga
acaacctcca
tactgcacat
agcttgtagce
atgtgagcta
cctctgggea
nagtgtggat
agaanacctt
aggnntnctt
aaattntttc
cc

373
638
DNA

or G

atgagggtag
ggccattcct
cangagttgt
tctgagctat
tgtggggccg
ttcttttgaa
ttttagactg
tctactgaag
tgattggccc
nggnttnaag

Homo sapiens

misc_feature
(1) ...(638)

n=A4,7T,C

373
atttcaaatc
agccatggaa
gcatggtgtt
tatcagtata
ttgtgaggtg
ctgcccttgt
gcatctgagt
atccagancc
gtgcnagaan
ngggttttga
tanactnttg

374
503
DNA

or G

atgaacacaa
atgcaaagtt
gtctatctta
aaattaggga
acttttgtaa
gggcaggtcc
ctcectgggat
agectttttcc
accttagttg
atgtgggaan
gttttaaagg

Homo sapiens

misc_feature
(1)...(503)
<223> n =A,T,Cor G

gataaatctc
ggtcaacgtt
gtcacctttc
gatgctttta
aangtctcag
agtatagtgt
naattaaatg
ttgtgggggg
ttggagaccg
tttcececentg

gattggaact
tagcagaagc
ttgaagtggt
aaccacgtgt
cttttgttct
agcatagtta
gggtgctctt
tgctgettgg
taaagaattt
tttnnnaatt

gaagggaa

148

agaggtctgt
ttaagtagca
ctgggtgatt
ttgggaggaa
cccgeagcta
ctgagctnat
aggcnaaang
antatgttng
nttggannac
tngtngnann

tttggaaaaa
aagcaattag
tggaaatgaa
ggggaatgaa
gtgtgtgacc
ggagttaggc
tggctngttt
ccectnncaa
taatcctacc
ttcecttana

PCT/1B99/01062
gtgatttact 60
tttccagcat 120
tgggttttct 180
aggaggcagc 240
agtctctacc 300
gctanaaaga 360
atttctattc 420
aatgttagag 480
atnncccgga 540
ccaacctngt 600

612
tgggttcaag 60
gcagagaaca 120
agcttttaat 180
tcaatttaga 240
tgtgaaccac 300
tttancataa 360
tggcctgeen 420
ttaatttgtt 480
ncgaccnagt 540
aagtctaaat 600

638
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<400>
ggtacagatt
tgctgctggg
ggctgtggtc
atttccacga
.ggctacatga
cctgectcetce
gacgcaacat
aaacaaaacg
tctaaaacan

<210§

<211>
<212>
<213>

<220>
<221>
<222>

374
aacttaacac
tctcecectaca
caatgactaa
aagcacagcg
gggggagect
cctctgcaac
ggtcaaccct
caccaatttc
nctntgttta

375
611
DNA

aaaaacccga
actgttcatt
tgtaaaacaa
gcagtgattec
cagtcacagg
agatcatccc
caagaccttt
tgcatgtgtc
ctt

Homo sapiens

misc_feature

(1)...(611)

<223> n = A,T,C or G

<400> 375

ggtacaaaag
gcccatgaga
ttagaagggt
ggaaaagaga
tttatcaaat
ggagagaaat
tctggatact
aatgcccana
agggcgaatt
gngnaaacan
ntngngccgg

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

<220>
<221>
<222>
<223>

<400>
cgaggtcttt
gatgaaggat
acttgcttaa
tgcatttctc
tcectgtctag
ctatctgctc
gaaaactcgc

ctgttgaact
agctagacaa
tccaaaatca
aagccaaaga
cttacttcag
ctgatgaaga
taaaggccaa
aaaaaaaatn
canctcectg
nggntatant

g

376
601
DNA

taatcccaaa
taagaaggaa
acaaagcatg
aaaatataag
ttctttcacg
taaagacaag
acagttatgg
atttaaaaaa
gngggcggta
gtttcctggg

Homo sapiens

misc_feature
(1) ...(601)

n =A4,T,C
376

tctetettte
aagcccctga
cagggagccg
cacagggtgg
gtgtacagca
caacctcctce
ctggaccaca

or G

tgtcttecatce
attgtcgatg
gggctaaact
aggagaagag
cacaggttaa
ataatccttc
aagtttgacc

acttcaaaat
tctttgtgag
aaacagaaac
tagcaggect
atcaacctgg
atccaacaca
aagacaaaac

aatggtaggg

tatgtgaaag
tgtttagaag
ctgttagccg
aatcgtgaac
gatgatatca
gaaggggagg
aagaagaaaa
aagcttgtcc
ctannnggat
naaatggtnt

ccagatcaaa
ggctcacccc
gcttcaccect
gcagaataaa
tactcttcac
tcaagggcag
tgatgtatgc

149

gaaggtgtgt
gcagggggta
aaaaaaaaca
cagggccctg

ggcccgaagg
acccccaaaa

agagcagcat
caccntttta

ctctctttag
atgtcactgce
ataaagttct
ctctgatgcec
tttcecagec
ctttagaagt
ctacgatana
ctgececggecyg
ccaacnttgg
ccngttncaa

gaatcccgag
cacactgacc
gcctgagaac
ccaagectgg
cctcatectce
ccatgtectce
caagcecgtgce

PCT/IB99/01062
ggaggaaagg 60
gttcctgaat 120
aggaactgtc 180
ggcctgggga 240
agcagggttc 300
tgttgatgat 360
aggaaaaaaa 420
aaaaagtctg 480

503
acgtgcaaaa 60
tgtgtgtata 120
taaactcctt 180
atctccacag 240
catgcttaaa 300
gaaagaaaat 360
atcataagtg 420
gcegttconaa 480
gccaaccttg 540
tccecnaatn 600

611
ttaggatctg 60
cagcatctga 120
cagggagcac 180
gacacctccce 240
tcecgtcagca 300
acgggcctct 360
ctttggtcac 420
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tggnacctgg ccnggccggce cgttcaangg cgaattccac acactggeng gccgtactan 480
tggatccnaa ctnggaccag cttgngtaat catggcatnc tggttcecctgg ggnaaatggt 540
atccgttaca attccnccan ntcnanccgg aacctaaagg gtaaacctgg ggngctaatn 600
a 601

<210> 377

<211> 621

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1) ...(621)

<223> n = A,T,C or G

<400> 377
ggtacaagct tttttttttt tttttttttt tttttttttg tctgttcaag aaccagtctg 60
ggatcttgta cccagctcta attactggcc gtagcagcat attgcttaan aattttgtag 120
aacttatttc tcatcagcag ctgtccaaag gactgataaa tagagacaga tcccagtcct 180
ggatactttc tgtaaatcct aatcggagac tcacttntna gcaatggagg ctgaaagtct 240
tagtgagact cagtaaattc cttnaggcct tggcagatgg atccagtagg ttgagagaaa 300
gtgaaggact tcaggaacag aaagaaaatc cccatgccac tagcaactcc atttttatna 360
actggaagga acatgccaac gaccagcaac acatccaggg tttatgaaaa tgggggttca 420
cagncnaaat gtcngntcca agttcaggct nenggatttt ggtttggagg actgaatggt 480
gtggattaaa ggcttncatt ttcttgnaac cttgaaaggg tttttnggan aanaattcnt 540
tgntaatgna agctnggttt aaacttgacc tngcccgggn gggecnttca aaagggcgna 600
ttnccgenen ttggggggcece g 621

<210> 378

<211> 327

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(327)

<223> n = A,T,C or G

<400> 378
acatctccga cagtatctgt ttcagcatct ttgcncttct gaagtctttn atacttgtgg 60
caaaagttcc tgaaactggc ctccangtgt ccctccacct gtgcectggcac ttgggegttt 120
ccacnaaact tcccaaacag ctcacaatcc tggctgactg ggacaataat tcagcaaact 180
ggctactcag acctggcacc aaatgtcctg tccaaaatgc tgttcactga accagtgctg 240
ggcgcccctg ggcagggtgg ctcegatcacc cgccacatnc acttggccgce cagaageong 300
nggggaagga cctnggcgcg acnacgc 327

<210> 379

<211> 517

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

150
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<222> (1)...(517)

<223>

<400>
actcacaagt
tctatatata
-ggttcctaga
caagactaca
aagaacagat
ttatataaac
gntgttatac
gaattctgga
caatttngnc

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

<400>
acgctgtgga
cttctgtagg
gtaacttaca
agttcatctc
atgacacttc
tcctgatggg

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

<220>
<221>
<222>
<223>

<400>
acacttccaa
aagatgctag
tatcgaactg
ctttecectecac
ggaaagatct
taagagtttc
tggccattgce
gagagctttg
ctggnaaaga
tttcecattng
cggtnncana

n=A4,T,C
379
aagaaacttt
tatttattna
accaattctc
gatgtgtttt
accaaaacat
ntaatttata
atntaggatt
agattccatc
cnntannnga

380
351
DNA

or G

ctctactgaa
tttattttaa
ttgattctct
tnttttttca
acatgtgata
aatacttctc
tcctntgent
tacaattggc
gtcngattac

Homo sapiens

380
gggctgcagt
aataactgca
tggcggtggg
ctcagctgaa
tgtgcagcca
cggcectggt

381
622
DNA

gctegtggat
gcaggagctg
gataagccat
cactgaaaga
taaatgctct
gattcaaaac

Homo sapiens

sc_feature

mi
(1)...(622)
n

= A,T,C

381
ttgtccatat
caccgttect
agccactata
aggctttaat
tcccaaattt
agcttttgca
gttggggcta

naggggtncc
ccectnggcet

nggacaaggt
gttttggtnt

<210> 382
<211> 509
<212> DNA

or G

aattaagctt
gttatattcc
tggatttcaa
gtaaaaattc
ggagcgaatg
tatttcctgg
ctgncatcac
aagaaatnca
gagaattcnt
ggttacttag
cc

ggatactgtc
aaaantaaac
acttccacaa
canatgcaag
aaactacana
tttntgcctt
gaccttnggc
ggctcgtttn
aanntcn

tcaaaatcac
gaaatgtgta
ttcgatttaa
cttcaacata
gtccgcagac
catgtgaacc

tccacaatct
aactcactcg
actttgttgg
tcacatcttt
caatatcatg
tgttttcatt
tttctacggce
cttccagcett
aaccatctgg
aaccceonggn

151

acagagtttg
aacantgatg
aataaagtgt
tgccatgcaa
tggtagattt
tatatacagt
cgtnacnacg
tancatncct

agagggctgg
ggagggagga
agtgcceccec
tctgtectte
ttcatctgga
ccatgagtac

tacacaccca
ccagacctga
cccaccagag
ggtcgetatt
aacaggatca
atattcaaaa
gatcatgggg
agcttacttg
ggccctcaaa
cttgggacca

PCT/1B99/01062
ttgcagagca 60
aacganccca 120
atcatttggc 180
aaataaatta 240
ttaaaggcat 300
cncaaanctg 360
nntaagggcc 420
ttntanggcc 480

517
taaatggcag 60
gacaggcatg 120
attaacacaa 180
atgttttttt 240
taaaggcatc 300
c 351
tcatctcctg 60
gaattatgat 120
gaagtcagtt 180
gctagaatat 240
gtgactgtca 300
atctgaacct 360
gaatgagcac 420
aganctctgg 480
nantcttacc 540
acttnccntt 600

622



WO 99/64576

<213> Homo sapiens

<220>

<221> misc_feature
<222> (1) ...(509)

<223>

<400>
ggtactctca
aaaaaagtgt
tgttctttga
catccttcaa
aaaagctaca
gaccaagaat
cagcaaaccg
ccgccaacct
aaactnnctn

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

<400>
acaattccac
tgcatgcgta
tcatatgtgt
gaggtaatat
catgaggctg
tgaaggaata
tttgtagetg

<210>
<211>
<212>

n=A4,T,C
382
teececgeecce
aattccaggg
ggctgaaatt
tctttctaaa
gctccacact
tacttccaag
acagccagaa
gcacggtgtt
ctttcecgcetg

383
380
DNA

or G

attcaggctg
gaggaggatt
ccattaattt
aaggaaatcc
aagaggaatg
gagaaattca
cagtgatacg
atttctgcca
ggggtecec

Homo sapiens

383
ttatccatac
atgtagaggc
tttaaacttt
atcaggggcg
tgtgcattgt
acacttacat
taaactgtgt

384
317
DNA

tatteccttta
taatattttc
tgtcaaaata
ggcactcata
aaaatgccat
ttaactgagc

<213> Homo sapiens

<400>
ggtcccagac
cagaaattgc
ttctgagaga
tgacagatcc
aacaagatcg
gatcaataac

384
ccaagaccaa
ccagttgatg
gctcatttca
cagtaaatta
aactctcact
ccttggt

<210> 385
<211> 275
<212> DNA
<213> Homo sapiens

<400> 385
acttttagtc cctgttttac aggggttaga
cagagaagtg acagctaggg gttgagaggg

ccgatggagg
tcattgatca
aattcatcag
gactctggga
attgtggata

atagtaacag
agaataagga
ttcatagtat
ccggaacata
ccgtctgect
ttgatattaa
gagcagtatt
cgtgtctctg

taaaaggcag
tggcagtcct
gtcatgaaag
agacagtata
aaagagtttt
acttttctgt

aggaggaggt
tcaatacttt
atgcattgga
aagagctgta
ctggaattgg

atagactgtt
gccagaaaaa

152

cctaggtaga
cacaaaggaa
tgagtttata
ataaaatctc
taaagaatgg
aaccaaagcc
ttagagaatg
gaacacacat

atttcaggta
tggttcctga
atatgttatt
aatccacttg

gggtcaagtg
aataaatacc

tgagacgttc
ctactcgaac
caaaatccgg
tattaacctt
aaatgaccaa

aaggggcaac
catgaatgca

PCT/IB99/01062
gtcaacacat 60
gggaggaaaa 120
tttgccattg 180
ttctgtatag 240
aatcatcagt 300
agatccagct 360
gtttccaaac 420
taaactgtgg 480

509
agcttctaaa 60
aatttgaact 120
tttgcataat 180
tctaaacttg 240
aatattttgce 300
aaagtaggtt 360

380
gcctttcagg 60
aaagagatct 120
tatgaaagct 180
ataccgaaca 240
ggctgacttg 300

317
tgagaaagaa 60
ggcagatttc 120



WO 99/64576

PCT/IB99/01062

gtgaaatctg ccaccacttt ataaccagat ggttcctttc acaaccctgg gtcaaaaaga
gaataatttg gcctataatg ttaaaagaaa gcaggaaggt gggtaaataa aaatcttggt
gcctggaaaa aaaaaaaaaa aaaaaaaaadg ctgta

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

<220>
<221>
<222>
<223>

<400>

386
606
DNA

Homo sapiens

misc_feature

(1) ...(606)

n=A4,TCor G

386

ggtacatgga
aaacagcgct
aatatgaaga
agggccgttg
ataaaaatag
agtgggacag
tggatggttt
cacgggcacg
tcececcatnta
tnaccancca
atngnc

tattcccaaa
atttcctaca
agaacacaaa
ggtagaaaac
aatatattat
gtggcectttce
gtcactggat
ctcgectactg
nctecnggaat
agncccnccece

<210> 387
<211> 339
<212> DNA

ccattccatt
cctattggac
ccaagtagct
cagcatctca
gtcactattt
ccgacectge
ggtttgttgg
naacccagan
tattncetne
cttgaaangc

<213> Homo sapiens

<400> 387

accacttgca
ttgatgctgce
ctgcagcctt
ttggagaatt
tctatttcaa
tttgtagcag

<210>
<211l>

gtcaaatgaa
aacgcttaaa
caaagctcga
cttctagatt
tgtatttaaa
tggttatatt

388
667

<212> DNA
Homo sapiens

<213>

<220>

<221>
222>
<223>

<400>

ttecttegaa
acgatgaaga
accaaagcta
ttcagaactt
ctctagacac
gcttataatt

misc_feature
(1) ...(667)

n=A4,T7,C

388

or G

agaaaactgc
tgaaagtgct
gtgggttgaa
taaacaggtc
cgtcttetct
tacgctggct
ggtggtggtc
gtgacttcag
ccaggnccta
caaacttttt

atgtatttga
tttectegttt
gaagcaaatg
gaagactatt
agtttttatc
taatgtacc

ccteectgea
tggaaatgga
cctggacgtg
actacaaaaa
ttatagtagc
ggtgcccgac
acaggcgcaa
cntgaataaa
ttaaggggct
tgaaaaaaag

acttggaccc
cgaaaggcat
tcgagataag
ttctaatttc
ctggattaac

cacacaacaa
atggttttag
agectggetge
taggaagagt
gtatcgtagg
aaacctccac
aggacatgca
ggngaaaagg
ttntggcttt
gganccttgn

ccagtgatgc
ttatataact
agagcagatg
tatttetttt
ttagataact

taccagttgt catcatagcc ggagatggac acttcaggag ggtagcgtac attcccatga
caccaatact acagttttcg gagtcacagt aagatacaca gaattacatc cgtaattaat

153

180
240
275

60
120
180
240
300
360
420
480
540
600
606

60
120
180
240
300
339

60
120
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atgaatgcca acatgtcaag cagtaatttg ttacatggca aacaaaatca agaaagcaac 180
catcaaacaa aagagaccca tagcttcaga caaggcaaat cccaggatag catatgagaa 240
cagctgectgce ttcagcgaag ggtttctggc ataaccaatg ataaggctgc caaagactgt 300
tccaatacca gcaccagaac cagccactcc tactgttgca gcacctgcac caataaattt 360
ggcagcagta tcaatgtctc tgctgattgc actggtctga aactcccttt ggattagctg 420
agacacacca ttctgggccc cattaaatac cgtagagccc tctccagtcc tactagcectce 480
tggtcgagat aacactgatg cagaaattgg tctgtatgca actctggatc cagctcggat 5490
cagagagggg gtgcaggcga gcttggcgca ggcgaacatc ttacactctt cgggactgceg 600
cggctggaga tattgggtga caggcgacgt gggctcctct cccgcttnct ctctttcecag 660
gaagecgg 667

<210> 389

<211> 613

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(613)

<223> n = A, T,C or G

<400> 389
ggtaccagtt gtcatcatag ccggagatgg acacttcagg agggtagcgt acattcccat 60
gacaccaata ctacagtttt cggagtcaca gtaagataca cagaattaca tccgtaatta 120
atatgaatgc caacatgtca agcagtaatt tgttacatgg caaacaaaat caagaaagca 180
accatcaaac aaaagagacc catagcttca gacaaggcaa atcccaggat agcatatgag 240
aacagctgct gcttcagecga agggtttctg gcataaccaa tgataaggct gccaaagact 300
gttccaatac cagcaccaga accagccact cctactgttg cagcacctgc accaataaat 360
ttggcagcag tatcaatgtc tctgctgatt gcactggtct gaaactccct ttggattage 420
tgagacacac cattctgggc cccattaaaa taccgnagag ccttttcagt cctactagec 480
tctggncgag ataacactga tgcanaaatg gnctgtatgc caactctgga tccacttegg 540
ttcaaaaagg ggtgcaggca acttggccca ngcgaacatn tacacttttc gggactgccc 600
gnttggnnaa tgg 613

<210> 390

<211> 278

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)...(278)

<223> n = A,T,C or G

<400> 390
actagtcctc tagaaatagg ttaaactgaa gcaacttgat ggaaggatct ctccacaggg 60
cttgttttcc aaagaaaagt attgnttgga ggagcaaagt taaaagccta cctaagcata 120
tcgtaaagct gttcaaaaat aactcagacc cagtcttgng gatggaaatg tagtgctcga 180
gtcacattct gcttaaagtt gtaacaaata cngatgagtt aaaaanannt cttttnttga 240
actctnanga aaancttgga ccttngccgn gaccacgc 278

<210> 391

<21l> 604

154



WO 99/64576

<212>

DNA

<213> Homo sapiens

<220>

<221> misc_feature
<222> (1)...(604)

<223>

<400>
ggtctttttt
ttaagaaaag
ggctggacat
gattccttgg
canaccacac
cagccacgcc
gtgtcatgca
aagtccatga
ntgaacgaan
‘gncgtnnagg
tntn

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

<220>
<221>
<222>
<223>

<400>
acgaggggag
tcctagacat
aggaagcatg
agaagtatca
gtacttattg
atctgacacc
gtcaaaaatg
ttgttttcca
aaggagcgca
catgcctcca

atgggaccng

<210>
<211>
<212>

n=24,T7,C
391
ttteeeeeet
gaaaagtgac
ttttgecctcea
gacaaggttg
cttccactct
ccttettete
cttgecggnca
tgnantncct
tnttttggcg
gcccangtnce

392
610
DNA

or G

ttcttttgaa
aaagccaaga
tgctgtgcaa
tectgectggg
natctncagg
acccttctga
tctatgecctg
aaaagngctc
ggnttcanna
tttgengnne

Homo sapiens

misc_feature
(1) ...(610)

n=24,T,C
392
cgagacgaaa
cctegagagg
tccactgaca
gggcacagtg
gcacaaattc
atgtggccac
cgaatcttgg
tctagggatg
caacccagac
ttgagaatat

393
314
DNA

or G

ggagaacggt
cagggcccaa
aacgggaaac
tgagaggcgce
gggcagcctc
aaagcggaaa
catcagggac
atgggagaca
aacccaaatc
aatggctctn

<213> Homo sapiens

<400>

393

ggtcccagac ccaagaccaa ccgatggagg
cagaaattgc ccagttgatg tcattgatca
ttctgagaga gctcatttca aattcatcag

cacagatcac
gacagactnt
agagggggat
cctcactgeca
tgcagctcat
cacactggag
nagatcctecce
accgtggcgg
agttgcccat
ccctnagggn

gattattcat
tccttecaga
aagagttgaa
tcececectggg
cagggcttca
ctcatcecact
acctcggceag
gtgacaaatc
cctttggatg
gacttgecegg

aggaggaggt
tcaatacttt
atgcattgga

155

tttattggca
gctaacagat
cctggeccac
ccttcttgaa
caccctngat
cttgctecgt
taaactcctt
angatcatat
ttttgcgcaa
gaatccccac

gacaggcctyg
cccaccaget
aggccagaac
aatcgtagca
gaggacagct
tttgecectttt
aagcgagact
atccaccatt
tgccagttca
aaggcaaact

tgagacgttc
ctactcgaac
caaaatccgg

PCT/1B99/01062
tggctttgtt 60
gcctgggggt 120
acatcctgct 180
tacttgcttg 240
ccactgggtce 300
cccagtcact 360
tccaacctgg 420
ggtcancggc 480
gggcccattg 540
nttggggccg 600

604
atatcactca 60
ggaaaagtga 120
gatctgggag 180
gcgectteggg 240
gctcatattc 300
tcecgecccag 360
ttgggtgagc 420
agatttttat 480
caatagtggt 540
taaggccata 600

610
gecctttcagg 60
aaagagatct 120
tatgaaagct 180



WO 99/64576

PCT/IB99/01062

tgacagatcc cagtaaatta gactctggga aagagctgta tattaacctt ataccgaaca
aacaagatcg aactctcact attgtggata ctggaattgg aatgaccaag gctgacttga

tcaataacct

<210>
<21l>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
accagacctg
gagaatgtaa
cataatttng
cgtccgaatc
ggatatcttg
tctcegnatce
cctegetgat
cagctttett
tggaaggcac

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

<220>
<221>
<222>
<223>

<400>
gccgeccgtce
acgcccagat
ttgcaccatg
tctgagtgct
tggatacacc
aatgcagcca
ctacaaccat
tgagataatc
gatgggtgtg
ggtaaaagaa
gntttttggg

<210>
<21l>
<212>

tggt

394
498
DNA

Homo sapiens

misc_feature
(1) ...(498)

n=A4T,C

394
tcaacgtcna
aactccttca
aatcttegtce
tagcatgtca
gcgctttget
ctctecctgece
gtcgaactct
ttcagaaaag
ganaatgt

395
629
DNA

or G

tttctcggna
gncccagctt
cagagaatgt
accataattt
agaacccttc
aactgggcaa
tcaagattgg
acccggatgce

Homo sapiens

misc_feature
(1)...(629)

n=A4,T,C
395
aagctgtcca
tttcttcaat
tgtggcattt
atgaagattg
aactgctgct
attcgagtga
aagaagatgc
cttcatcttt
gttgcaattn
tcecectatggg
cggnatgttt

396
614
DNA

or G

catccctgge
cacatctgaa
gggcgctgtt
cacacagagg
ttggatttca
agaaatatcc
aacagcattt
atgaccaang
ggtttactgg
ggccnnaacce
crniaaaaacn

<213> Homo sapiens

aatttnttgg
gccactcecg
agaactcctt
tgcatgnctce
tcaggatggt
acagnctcct
cctecgatttce
agaaatcccc

ctcagcccge
taaatcactt
tggcagtgat
tccagatgca
ccggttggeg
gtatttgtgg
tgaatttgaa
gaggaattga
ggaaactggc
tttgnttnaa

156

tatttttgaa
tccgaatcta
cagccccagce
gatgctgaag
ctgecngcetca
gaatccatca
atcatcgaca
atccttgntg

cacatcaccc
gaagaaagct
gattgcettt
ttcegttttg
gtagttgacc
ctctgttaca
taccagacca
gccaaccatt
cattangaaa
agccntngec

tctnegteca
gcatgtcaac
ttgccactcce
ccatctgact
aaggcanaga
tcaatgtcat
gcttggtagt
ggttcgaagg

tgacctgctt
tatagcttca
ctgctcagtg
agaatgtcaa
cgctgtttgg
atggtgaaat
aagtggatgg
tgnatggttg
agggntcctg
ccaaaaangg

240
300
314

60
120
180
240
300
360
420
480
498

60
120
180
240
300
360
420
480
540
600
629



WO

<220>
<221>
<222>
<223>

<400>
ggtacttggg
ccecectgata
ttaaaaagga
tccacattgt
tccacggatg
aaaggctcca
tctgaacata
tatggtatct
atggcaaacc
gggcataaaa
cnaaaattcn

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

<220>
<221>
<222>
<223>

<400>
acctgggcat
ttcactctca
ttgtggttat
ccttggagat
ggagaaggca
tccccecagte
acagcetctce
tcagaggccce

ggcecctggtg
aagttncatg

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

<400>
ggtactagcc
atgatagctt
ctgagctgag
gactcgaact
atggctttct
agagcacgtc

99/64576

misc_feature
(1) ...(614)

n=A,T,C

396
cttctttcag
aaaggcagcc
tcctgaggtt
catagagggc
caactttgcc
cttttaaaaa
cagccaaaaa
cttacccagg
ccanccantc
gaattnaang
aaaa

397
588
DNA

or G

ctgcttcaac
aatccttctg
gttcttcaca
gtgcaggggt
atttggcttt
gggagtcgcg
tcatctttct
aacccntttce
caaccnttcce
ggnttnnttt

Homo sapiens

misc_feature
(1)...(588)

n =A4,T,C

397
aggaaggaac
gaaatatcct
ttacaaggct
gagctggttce
gtgecctggcce
ccetctctac
cgacagtctc
agactctgnt

tggaggggct
ggataanggn

398
348
DNA

or G

caggacagggd

gggcctatgg
gggccatata

aatcactcct
agacgtggga
ctccttgett
aggtcaggct
cttgggcett
gctctetttt
tgaggccnna

Homo sapiens

398
ggacttggat
tccgaccacce
ccttgaggtce
cgtccggctt
cctgggagaa
aaaatccggce

tttctggaaa
accaacttca
cgagttcatc
ctcgcecattg
cttgeecgagce
gtccgaaggc

agagtggcag
tctgtcatca
gtttctatct
tcatceccgac
aaatccaaaa
gagtgcttca
gncattgctt
ttaatgggca
naaatggntt
tancctttcc

ctggggacag
cttaaggctt

aaagcattgc
ctgaccaaca
cctgaaccca
ggctgagtct
ggggttataa
nacattacca
aagctcagct
gcccacagng

gatttcagtt
atttccttag
tccagcectcca
ggcttcacga
gccggcttag

aagaggcgga

157

caaccaagct
aacgtttctt
caaaacctgg
agtgatgata
cttcatagtg
atgtaacaag
taaaccaang
ggtantccag
gggttnaaat
ccttttggge

aaggtggtca
cgtggagcag
aaacatggag
aggaaacaaa
gccagggcetc
ttttttgata
atggagcagt
agncttgcta
cntatctgga
tggaggnc

gaggaacggg
ctgccgtaat
gaagagcttg
tcttggecget
gaagagaccc
aacagcgc

PCT/1B99/01062
ggagtccaag . 60
tacagcatta 120
aaagagtttc 180
tttaaccatt 240
tccaggaaga 300
acctttaact 360
tctgactcca 420
ttaaaaccaa 480
ncctteettt 540
ccggggattt 600

614
cagtcatggt 60
ggagtggacc 120
tggagaggat 180
ggcccagaga 240
tgactcccag 300
aaggccccag 360
ggactcagag 420
ataaccacga 480
acaggccaca 540

588
aacaaagatt 60
attcagctcc 120
ggagatgccg 180
cgaactgaac 240
aaatctecgcg 300

348
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<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
acatccaagt
ggttctaagc
attcgtgatg
tcacctgect
cgaccatttc
gggacagctt
ttgttctecta
agcatcaaat
tttcancatg
cctgaacagg
atggggaact

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

<220>
<221>
<222>
<223>

<400>
actgaacagg
tcgtcatctce
gtagggtcat
tgtgtctggg
atgaccagat
tcaataatgg
gntgagttgc
tgtgcttgtg
ttttcttecca
ttttecectttt

ttagtgtgga

<210>
<211>
<212>

399
630
DNA

Homo sapiens

misc_feature
(1) ...(630)

n=A4,T,C
399
ttaaaattat
taagtgaagg
taacaggtcc
cttacctacc
acttcttgga
tctccacaga
tgtgcattag
gccggctcett
ggtctggeccc
centtaaagt
tggcctanaa

400
619
DNA

or G

cagcgaaatg
ggaagatctg
tggggcctca
tcagagggat
tatcaagtgc
gtcctttctg
gacttttatc
cctaatgncc
ctgaatttgc
tcccaanggt
aagggccncc

Homo sapiens

misc_feature
(1) ...(619)

n =A4,7,C
400

taagtcatcc
cttcaagggg
cttcatcaat
gatcttccag
ccttcacaga
aatggtcagg
tcttagggct
acaatacagn
tangctttca
atctttggaa
nnagncntn

401
663
DNA

or G

ctcagccaga
tggcatttct
acccagacca
actgaagcca
cttgtcgtte
gtttatctcc
tgagctttca
atggagatgc
gatttgcaaa
gtccaggcectt

<213> Homo sapiens

<220>
<221>

misc_feature

gtccatgttt
agagcgtgct
ctttacccca
ttggtgaagc
taacccagta
ctggtgagga
atgcccttgg
ttcaaggttt
tgngacttcc
cancttcctt

gattagtcta
tcagttacag
agtttgatca
gaagacagga
ttatcagcct
aggtgtttct
tgattegetce
accaatcggt
gttctaaact

nttggggacg

158

ttccaattac
gtttgtggct
tttgtaaaat
aaactgttaa
tgttcttett
cagcatttct
tctatgtgta
catgaactaa
agaccacact
aattccttgg

cttcttecat
cagcactggt
tcctgtagat
gcgcagttte
ctgccttttg
ttgctgccat
catgnttgct
tggacaaacc
ttgggtttte
ncctaagett

PCT/1B99/01062
ctgctgacac 60
gttgatgcat 120
ggggctaatg 180
tcttcgaaaa 240
ttttatgtaa 300
gagcagggct 360
gttacttgac 420
caaccccacc 480
ggttctacca 540
ttceeggtgt 600

630
gcgtgatgtg 60
atcatcagca 120
cctgttagea 180
ataaagcaag 240
ccttaaggtce 300
gtaacccatt 360
gccagccata 420
acctttcact 480
ccttctgntc 540
ccctnaatct 600

619
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<222> (1)...(663)

<223>

<400>
cgaggtactt
aagccccctg

. ttattaaaaa

ttcteccacat
atttccacgg
agaaaaggct
gcttctgaac
catatgtatc
acccaccatt
ttatttnacc
ggtgganaat

tgg

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

<220>
<221>
<222>
<223>

<400>
ggtacgtgtc
ccaccatctce
aagcccttgg
tggcactgct
aactatcagce
gagaaaagcc
tatcgctatg
accagaaggg
nggenttttt
anctttttgg
agaaagcttt
gttgttccac

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

<220>
<221>
<222>
<223>

<400>

n =A4,T,C
401

gggcttcettt
ataaaaggca
ggatcctgag
tgtcatagag
atgcaacttt
ccacttttaa
atacagccaa
tctaccecagg
ccacatacca
atncactttg
tnnccettgn

402
673
DNA

or G

cagctgcettce
gccaatcctt
gttgttcttce
ggcgtgcagg
gccatttggce
aaagggagtc
aaatccatct
aacactttct
aatgggttgc
gcecgggattce
accnaanccc

Homo sapiens

misc_feature
(1)...(673)

n=A4,r7T,C
402

cagctctgaa
ccacaccagt
aggggcggcc
cctgggtttce
ggaagaatga
gaaagcgaaa
ggataaaacc
ccacgttcca
ggaanaatga
naatccenng
aagaaagggg
ngg

403
616
DNA

or G

gggcaaagtg
gcctecggect
agagcggcag
tgaactgcag
tatggatgag
gaacaaggac
cgagtggatg
ctacttggat
aggttttnga
ggagttnatt
naactttcgg

Homo sapiens

sc_feature

mi
(1)...(616)
n

= A,T,C

403

or G

aacagagtgg
ctgtctgtca
acagtttcta
ggttcatccce
tttaaatcca
gcggagtgcet
tctgcattgc
taatggcagt
tcaaatcctc
aaattccaaa
caaatccggg

cagaagatcc
ccagatgctg
ttctttgtga
ctggagctgc
ccaccttctg
cctaaatttg
atgatcaccg
ccaagtggcn
aaatccagga

gaaggggtaa
aaattggaaa

cagcaaccaa
tcaaacgttt
tctcaaaacc
gacagtgatg
aaacttcata
tcaatgtaac
tttaaacaaa
attcagtaaa
cttggcataa
agccggtgca
attttnttnc

taatctggaa
atcccaacac
aatggcaagg
actgtcaggt
gggactttgg
cagagatgga
aatcctnaac
ggacttaccc
ataccnacct
aggaaggcnn
aggccttcan

PCT/1B99/01062
gctggagtcece 60
ctttacagca 120
tggaaagagt 180
atatttaacc 240
gtgtccagga 300
aagaccttta 360
ggtctgactc 420
accaatgcca 480
agatgaaagg 540
tttttntaan 600
ctcnaatngn 660

663
gtggggtcag 60
gcecctececca 120
catgtcttac 180
gatgttcecga 240
tggtgatgaa 300
ggaacgcttc 360
cacagtgtgg 420
ttacgaatca 480
ggtcaagcng 540
nacccagcca 600
aacnccaacg 660

673

ggtaccgatt atatcatctc agtcttgaat ttactcacgc tgattgttga acagataaat

159

60
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acgaaactgc
ttgecgttatc
ctcagcttga
acttgtgccc
aaacatgagg
tttgacctca
tggctttggt
catggcaaca
ncncggntta
taaaaggnna

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

<220>
<221>
<222>
<223>

<400>
cagtgectggg
gggttctgta
atttaagcca
gggagtcatc
ggttttgctg
aagcatagcc
gaccaagaga
atcttctcac
atacctggat
aaggctttca
tttgtttttn

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

<220>
<221>
<222>
<223>

<400>
ggtactgagg
ttctettttt
agtecctggag
gaaaaccaaa
gtatgtttag
tcctcaccect
agttttcagt
ttaaggtctg

catcatcatt
ataaagaaaa
agaatattcc
taaacaacct
cttttaagaa
gtgccctgac
ttatccacag
tggctggaaa
accaaanaaa
attcen

404
613
DNA

tgtagaaaaa
agaggttgtt
tgttttggag
cctgcacagt
tcatgtgttc
tacaattgga
ttaggccectt
aatcactgga
aaaaaaaaaa

Homo sapiens

sc_feature

mi
(1)...(613)
n

= A,T,C

404
cctaaaggag
tatgaaggtg
ccaaaggtta
tgtctggaca
tctatttgtt
actcagtatt
tacgcaacat
tgggctgcaa
ctactctgnn
aangtaaact

gga

405
605
DNA

or G

ataacattta
gtgtgttttt
ctttecegeac
tccttaaaga
cccttttgac
tgaccaacag
aattcacata
atcnttatag
tttanacctt
ttgaacctga

Homo sapiens

sc_feature

mi
(1) ...(605)
n

= A,T,C

405
tgtaaaggga
caggcttata
aaatagtaga
tgaatttgat
ttggggtaat
gaattcgttt
attttttttt
ctagaatcct

or G

tttatatggg
ctcatgaatc
tggcaagttt
agccaaattg
gaagtatttc
tgtaaatgta

gtgggggtgg
aaaggcaaat

ctgtttatac
gctgtagecec
actgcctata
ctgcaacttc
aatgtagaca
aatgccaaaa
tctcaataca
tgtaaccaaa
anaaagnttt

tgaatggaga
tctggatatce
cagaatctat
caactggagt
agactgcaac
agcagaacac
atttgtatge
cctttacaat
tgggacntng
aaataagttt

gacgtaggcc
ttgtctgaag
gtgggttttt
agacaatttc
agttttgtga
gagtttggat
gggcaaaata
gactcaaggt

160

catcatctaa
atgctgttta
agttaatatt
ctgaggcctg
atgcaaaatt
actcgagtct
tatttatgna
caggcctttt
gaccttccceg

tcaactatac
acattttcat
cactgcaaca
ccecgcetttga
cctgeggatce
gacaggatag
agtgtgaang
ccggactttg
gaaanntccc
gttnaaacnc

gatttecggg
cttttgaggg
tttttttaca
agcaaatctg
atagatgacc
gtgtaactga
tgttttcagt
gtaaccagaa

PCT/1B99/01062
actactattc 120
tcaagcaatg 180
gggagaaatg 240
ttctgaaata 300
tgtagttaaa 360
ttaattgtaa 420
tttcactggg 480
ttaanaaatg 540
ggngggcctt 600

616
ttggtccacce 60
cagattatcc 120
tcaacagtca 180
ctatttcaaa 240
ctetggttgg 300
ccagacagtg 360
agcagaaggc 420
gggaaatggt 480
caaaanggga 540
ctattgcaag 600

613
tgttgtaggt 60
cagactgcca 120
cgaatttgag 180
taagcagttt 240
tgtttttact 300
99¢g9999999 360
tcttttteec 420
aaccagaaaa 480
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tccecattttc nggatatnng acccccecccag
cctttaggect ttgggaaaaa atttnecttg

ccecce

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

<400>
ggtactacct
aacagaacgg
aggacaactc
agagtgagaa
ttgtggacaa

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

<220>
<221>
<222>
<223>

<400>

ggtttttttt
tgggggatag
taatgtggtg
ctgtgactag
ttactagcac
ggcttgctag
aggatatgat
atgatgtaag
atgangaatg
nnantttann
9

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

<220>
<221>
<222>
<223>

<400>

406
255
DNA

Homo sapiens

406

gcggcctgte tcccagecagg
aactgcctca tcacggaaga
agagaggaag cggaaacacc

agcagccccc
catgt

407
601
DNA

agaagtcagc

Homo sapiens

misc_feature
(1)...(601)

n =

407
ttaagaggaa
gtgtatgaac
ggtgagtgag
tatgttgagt
agagagttct
aagtcntcat
nccactntga
cccgtggeca
gctngtaact
tettgettgt

408
€630
DNA

A, T,Cor G

aacccggtaa
atgagggtgt
cccnattgtg
cctgtaagta
nccagtaggt
aaagctatta
gtgcgttcgg
ttatgagant
actaaggcct
ctatgcagaa

Homo sapiens

isc_feature

m
(1) ..
n=24,T,C

408

. (630)

or G

gttancggtt
gaaaaagggt

agtttgacaa
ccctectggaa
ttccagaccg
actggttgca

tgatgtcggg
tttctegtgt
ttgtggtaaa
ngagagtgat
taatagtggg
gtggnaagta
tgtttgagtt
gactgccentg
atgntggctg
tnganctgnt

attnaacttt
tgggannacc

gaacaccttg
tcaagaactc

acaggatggg
cagggacctg

gttgagggat
gaatgagggt
tatgtagagg
atttgatcag
gggtaaggcg
gagtttgaag
ngctaggcag
ttaagnttna
gttnaanagn
attnatatgc

PCT/1B99/01062
naccnnttta 540
ttttttnecec 600

605
gatctcaggce 60
tacatccage 120
cctgcagecea 180
cgtgtgeggt 240

255
aggaggagaa 60
tttatgttgt 120
gagtataggg 180
gagaacgtgg 240
aggttagcga 300
ccttgaaaag 360
aatattantn 420
nggggtttgg 480
ttcnatntnc 540
ctcacnangg 600

601

ggtacaaaag gagtctcagg cttgaagagg ttatgtaact tgcctaaggt cacacagtta
agtggcagaa atgagataca aaccaaagtc tgtctaactc cagagttcac accatcatgt
tatagtgcca tcttecgtaca ttgagctcca tagagacagc gecggggcaa gtgagagccg

161

60
120
180
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gacgggcact
gatcctaaga
ggaggagcat
gtgctcanta
tggcaaagcg
gggggagacc

- gecttettne

gcctggecat

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

<220>
<221>
<222>
<223>

<400>
cgaggtaccg
gtcagctcaa
ccagtgtagt
ctgaagctgc
tcagtgctga
ctgcttatga
cttcttcatt
caccagaaca
gnccaaggat
ctggcacang
caangacttn

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

<220>
<221>
<222>
<223>

<400>
cgaggtaccc
gaacagttaa
catgctatga
agaagtcaga
cctcatccecac
tctttacaca
gcaaatctgg
gtgataccca
tctagetttt
acctctggcet

gggcgactct
agccgagagg
aagaagaagc
gaggtggaaa
gacaaaggnc
caaanagaag
tcttetgetce
tggtgatgtt

409
614
DNA

gtgccteget
caaaaatgtc
acccagatgc
gaccatgttt
cgttttgaaa
tttcaaggat
ntgagtattc
ggcaaaaaag

Homo sapiens

misc_feature
(1) ...(614)

n =A4,T,C

409
ggatgcagca
accactagtt
tgttcgagat
catcaatgat
acccagagtg
agctgcagac
tgaactcata
acctgaggag
tggtaatcct
gtcttcaana
ntct

410
611
DNA

or G

gtgatggctt
atacaggcta
acagctgcat
gtctacttgg
gcttcaaatg
gttgctgatg
agttcagaag
ttctgcatat
gctgnnecag
tggagtcnca

Homo sapiens

misc_feature
(1) ...(611)

n=A4,T,C
410
atgttatgct
cacagcttgg
ggagtaggaa
aggcatcaag
ggtgttctgg
gtttctgaag
ctctggcact
tgcatagtgt
ggccccagaa
ntggcaccag

or G

ttcacctctce
aagggacaca
gggcaagaga
ggtccatcag
ccagccaaca
atttccattg
ggctgtgata
gggctctatc
tccagecttg
ncctagttca

gaggaaaaat
atcatatgca
ttnagtcaac
gcttaaagag
gangaaatga
nccaatggca
ggcccaaaat

ttggttgtat
tgcccaccct
ggactgtagg
ctceectget
tgtgctggge
atcaggaaga
ctcctagaga
gaatctctga
aaaaacgact
tatcecgagec

accccaatgg
tgcctgattc
tatgaaaaga
tgtagaagtg
gtgggtcacc
gctcagtgtt
caggtccttg
acangctcca
nctttaacca
gcttntaang

162

aactaaacat
ttttttgtgce
ttctnagagt
anaggaaaat
naacctatat
ccccaagaag
tcaaagggag

cttggaagga
aatagaatta
cagaatttgt
acagtgtctg
ttteteccagt
accagctact
ctacagacag
tggaaattgt
tttggncatc
cattccattg

agtcacacag
ccatccttgg
acagaggdaaa
gctggggegy
attcggcatg
caaatgtctc
gtctggetct
gagtggactt
gtggctntta
ctccantttt

PCT/1B99/01062
gggcaaagga 240
aaacttgtcg 300
ttctaagaaa 360
ttnaagatat 420
ccctteccaaa 480
gentnettng 540
aacatcttng 600

630
ccagagcceca 60
atgaaagacc 120
gagctgcecttce 180
attgagggtc 240
ctggctgaag 300
tactgcttat 360
acctgatgga 420
gaaaaacagt 480
atgggaacga 540
gaatnccgtt 600

614
gcctgagttt 60
agaacaatat 120
tgtggttcct 180
gagacgtaaa 240
atttcttcaa 300
agatcacagg 360
ggcactgntt 420
cagcacagac 480
atncaggctg 540
gctntggttt 600
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aagctccacn

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

<220>
<221>
<222>
<223>

<400>
ggtacccttg
atatagtcaa
cttcaataaa
aatatggtga
cccagecgecg
tcctgacctce
tctaacctgt
gagttgaaag
atgtaaccaa
ttgaattcag

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

<220>
<221>
<222>
<223>

<400>

ggtacagaag
agataccagc
gactatgatg
ccgggaccaa
gaaggcatca
ttcagtagtt
tctgaagatg
ctgttgccaa
tttctacgtc
aaagaggaag
gctcantna

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

<400>

g

411
590
DNA

Homo sapiens

misc_feature
(1) ...(590)

n=A4,T,C
411
tctttaaaag
ctaatttttg
cagtattgga
aattatttta
ggcgcetggece
aagtgatcca
ctctgcaagc
ctgcagttga
cataatccaa
tgcttgggaa

412
609
DNA

or G

gattcccect
acaaagacac
aatactggat
caccgtaccg
acgtgcagaa
cecegectcege
tcttgagtcc
tggcctctcce
gcggatgagce
ggatacgggc

Homo sapiens

misc_feature
(1) ...(609)

n=24,T,C
412
atgctgtgga
agacgatggg
ctgattgtga
tgaagaagga
tcttgeccecte
cctectgactce
gaaagctgac
gtgtcacaga
tttttggacc
aagaagcncc

413
420
DNA

or G

ctattcagac
gagcttgcag
agacattgat
taaggaccag
catcattgcc
agaatctgag
ccttcecattg
actttttnca
agggaagaat
gggagctgat

Homo sapiens

413

tataaggact
caagaataca
atccacatgc
gctccccaac
atggagtttc
ccttccaaag
cgccaagatg
aagatgattc
ccacgacttt
gctnaaagac

atcaatgagg
ccecectttgec
tgcaagttga
gattctatta
ccttectett
atgggacctc
gctgggatta
gaattttcga
gtnccatctg
ccaggaagaa

163

cttcaagtaa
caatggggaa
aaaagaatga
gtgcacggca
atcatgttgt
tgctgagatt
atattttaaa
aaacccagat
aaccaccaat
atcggaacan

tggcagaaga
actcagatta
tgcctectcece
ctggtgtgtce
tggcctcaga
aggaagcaac
tgcagcatga
cctggaaagg
gtttggcgga
cnnatceccgg

PCT/1B99/01062

611
atccacacat 60
aggatagtgt 120
aattggatga 180
ggagctacgg 240
cctctecgaac 300
acaggaagag 360
acgtctgtat 420
gcagacttgg 480
gcgctggact 540

590
tgaaagccga 60
tgatgaagat 120
acctccaccc 180
tgaaaatgga 240
gaaagtggac 300
acaggcagaa 360
tgccaccaag 420
tgttacecgtt 480
ntgctcgaan 540
aagtggagtn 600

609
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ggtaccgcca
tcaatgtcat
tcecteccagt
acaacctgaa
aaggcgggtt
ctattgggaa
agttcttcag

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

<220>
<221>
<222>
<223>

<400>
acatagtttt
ggcatgtgtg
caggcctecgg
gggataatgc
acatcacagg
aatcaagaag
gaaataaact
gaaaggttnc
cattggangc
nnaacccggg
ggttttcegg

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

<220>
<221>
<222>
<223>

<400>
acaagctttt
attctgattc
tcttaaatat
ttgcgceccaa
tggtggctgg
gccatatagg
ctatantcct
nttgacccat
ggggcccect
acngggaaat
tttantaana

catcgctgac
caatggecggt
cggtgcagca
gaatgtcatc
tgctcccaac
agctggctac
gtctgggaag

414
621
DNA

ttggectggca
tctcatgctg
aacttcaggg
aaggagaaat
atcctggaga
actgataagg
tatgacctgg

Homo sapiens

misc_feature
(1) ...(621)

n=A4,T,C

414
atagtagcca
gtgaatggaa
tcttgtttec
catccactca
gggagaatca
tgttttgcca
ttcctctaga
tcagttctct
ncattnaatt
tgggccattn
aananntttn

415
619
DNA

or G

cagtaacttc
ttcccatgaa
aaaggtgact
ggaagaaaga
attgtggagg
tctggtttac
ttaggaaact
tggctttcna
ggccttgggg
nttttnacnc

9

Homo sapiens

sc_feature

mi
(1)...(619)
n

= A,T,C

415
tctttentet
cttttatcat
ataataggag
gttagaatta
aaaactgggt
tatagatgag
ttttcacttc
ccttggagcet
ttgnatnaan
ttcacttngg
tngnttngn

or G

tttcttttet
gtgctttttt
tttctttegg
caccaaaatt
tgcaggagtg
ggaaggatgg
attccgtttt
nttaaaaagg
tgggcegttg
cattaacnan

actctgaagt
gcaacaagct
aagccatgceg
atgggaaaga
ataaagaagg
tggtcatcgg
acttcaagtc

cagtgactgg
cagctcttac
gcagtgagga
tgctgagaaa
ttttaagaag
attcaataac
tcatcatgag
agtccccggce
taaaggaaac
ggtaaattaa

tttttttaaa
atacaaagca
attcagttta
accatgngct
tctgcactga
actanaanca
ccccattgng
acctgngttn
aaaaaggccc
tgtcnccgaa

164

catcctgcca
ggccatgcag
cattggagca
tgccaccaat
cctggagctyg
catggacgta
tcecegatgac

caaatttctt
atcetteege
tgtaaggtcc
ctctagggat
acatttgaat
tagttggctc
atctgagata
cttggaatgg
tttggantgg
ggntgggccc

gatcaacaaa
ctttnaaatn
aaaatgacaa
ggcacatacc
gatgggccac
agctgggctt
cnttgaaccc
aaggtgeccnc
tttngatttg
atnttcnctn

PCT/1B99/01062
gtccecggegt 60
gagttcatga 120
gaggtttacc 180
gtgggggatg 240
ctgaagactg 300
gcggectecg 360
cccagcaggt 420
tgcatcagcet 60
tttccttcta 120
atgacctcta 180
atctaagttt 240
ttttgecect 300
atcatttgca 360
tactggtttg 420
ggtnaaggcc 480
cgnccaaatt 540
cggaaaattt 600

621
cattttatta 60
cattacatta 120
atagcattcg 180
atcatcccac 240
caccccagtg 300
tecngggtegt 360
agggaatctn 420
cntttgaaaa 480
gancccaang 540
ngntatgaac 600

619
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<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
ggtacactaa
ttgctaacag
tctgtatctc
ctaattttta
actatccctt
atcacagcag
cagagggaaa
ctgngtttaa
anctttaaaa
atttngggnc
tttaactttn

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

<220>
<221>
<222>
<223>

<400>
caggtactga
gagaaggcag
aagagctacg
atacacattc
aattgaactt
caatgatcgg
agatgataat
ttgtgttaac
gaaatatgcc
ggataatgac

ttctggagg

<210>
<21l>
<212>
<213>

<220>

416
611
DNA

Homo sapiens

misc_feature
(1)...(611)

n =A4,T,C
416

ggtatgagct
aagcagtagg
tgttaaggaa
tatagcgtgg
tacttggttc
ctgacctggg
atgggaactg
actgtgcaat
cctantggtt
cttgcecggta

g

417
609
DNA

or G

gaagctttag
caattgctgce
aatagcctgg
caagctgacc
ctggcactga
ctttcteccecce
ccttgactge
acactngctt
tgaacnttat
agntttnggg

Homo sapiens

isc_feature

m
(1) ..
n =A4,T,C

417
gacatcacat
gcaattttat
accaatgcag
attgcaacct
acaagaaaag
aaggataaaa
cttttaaaca
acatcaacat
acataaggct
ctcattctga

418
643
DNA

. (609)

or G

tactggccag
actcttcttce
gatcaatctc
tcatatcagt
gaatgtggta
ttacaccaat
gtgcagccat
tctccaccac
ttcacttaga
natggtcaga

Homo sapiens

gttctcegtg
agtgcgttte
tcectectgg
agcagtgcca
atggtctcca
gagaggaagg
ctttgntgng
tgccatngat
tatatnaaan

ggggnaaacn

tgttggcaaa
tggactaatg
acaaggtaat
ttccettgga
ggataacaca
tattgtcatc
ctggtctggt
aagtttctta
aacntcatac
atattentnt

165

cttcectecaa
tcaccctgcec
cagtgcttgg
ggccttgatc
gcectgaaga
ggcatgtcat
ctttecececgeg
gtaaatgtaa
actttttaac
ngttncaaaa

gaaactgcca
ttttccgatt
ccggcagetg
atgtgatcct
tctctaagtg
ctcttcaaga
ttgtcaaagc
agttcaagca
catatgggcc
gcattggaan

PCT/1B99/01062
gacctcctte 60
aataggtctg 120
aagcttgatg 180
tgtattetge 240
atcacgtgtg 300
ttttatttga 360
taagaaagca 420
gaaaatccct 480
ctattnngna 540
ggaaaggtcc 600

611
caaacaccat 60
tttgtgaaga 120
atgataactc 180
taaaatcttc 240
cttcttgtge 300
cactgtcaac 360
tggtcctcat 420
accttgtgat 480
taataagtct 540
gtaaatcaat 600

609
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<221> misc_feature
(1)...(643)

<222>
<223>

<400>
ggtactcecyg

- atgagctgtc

cactttcacc
aaaccacagt
gceccgtattt
taggcattaa
cncaactata
tncttatnaa
aatgnccnat
nngnananat
gnactngtnc

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

<220>
<221>
<222>
<223>

<400>

accagaatat
tattcatacc
gaataaagtg
acttcttaag
agcacttttg
ctecctgtett
aatgtttctc
gcaccgaatc
gaagcttcca
tcngnecact
ggcanaa

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

<400>
ggtacatgag
atatacattt
caagatccaa
gaataactat
gccacacact
gaaagaaaaa
tccagaataa

n =A4,T,C
418
attgaagccc
cccacattag
gctacacgac
ttcatgccceca
accctatagce
ccttttaagt
tactacccgt
cncancttna
tanaaattaa
tggnntcggc
gggcggcncg

419
607
DNA

or G

ccattecgtat
gcttaaaaac
cgggggtata
tcgtcctaga
accecnctcta
taaagattaa
atggcccacc
naatattaat
anntattatn
ttcaatttat
ttngnaaagg

Homo sapiens

misc_feature
(1) ...(607)

n=24,T,C
419
ggacacattc
gaagggcttt
gatcatggtg
cagtttttta
aaagctcaac
ctggctgacc
ttagatccag
ttctttagaa
atacnggntt

tggnggccgt

420
494
DNA

or G

caagctttct
ttcggaaatc
aaggttgcct
gggaactgcc
agttaggcac
acacagttca
tgagaataag
caagtgaagg
gaanaagnac
actaangggn

Homo sapiens

420
aacatatatt
attttagcct
gcaatctgaa
actcecgttat
tggagacaat
aagatttttt
aaagaagaga

tattgcatga
aaagtggttt
tttgtttttyg
ccacccgatt
aagggttttt
tatttgtatt
ctgatctctt

aataattaca
agatgcaatt
ctacggtcaa
attaattccc
ccecctetag
gagaaccaac
atanttacct
ctcataatta
taccatactc
nnggtcccaa
ggctgaaatt

tgtcgatgct
aggatctgtg
atcttctgeca
agagcccatt
agaggaaaag
tgtattaaga
atggacagca
ccentgaaaag

cttgggcggg
nccaacttng

ttttctagat
tcaaatccag
tgattatttg
tcctaatgta
agttttatct
aatgaaaagc
caattattgt

166

tcacaagacg
cccggacgte
tgctctgaaa
ctaaaaatct
agcccactgt
acctctttac
ccnatactne
ccagctanct
cntgtnntcen
aaatgcctan
cng

tgcacatctt
attcgecctaa
cctecttgtg
ctceccagcetg
aataaagcta
tcttctttaa
gcaatcttgc
atgcttntac
aacacnctta
gnccaacttt

acacagtcta
ttcttcaage
actggaatgc
attgaaagat
actcttctat
tttagtttaa
catctgtagce

PCT/1B99/01062
tcttgcactc 60
taaaccaaac 120
tctgnggagce 180
ttgaaatagg 240
aaagctaact 300
agngaaatgc 360
ctacactatt 420
ttncttaacc 480
nnataatgta 540
gcttaactcen 600

643
tagaagacca 60
aagcactaaa 120
atattgcggg 180
atttgcatga 240
cactgttgct 300
ctttctcagg 360
agtaatattt 420
ccececggaaaa 480
nggnggaaat 540
ggggaaacan 600

607
tgcattattc 60
cataaatgac 120
ttcttaagtg 180
tttectatttt 240
tgaagttaaa 300
aataaggaga 360
caccagcaca 420
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tcactcttat gtaatcccca aaggcttggce

tgccggggaa

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

<400>

ggtaccaagg
gagagttcga
tttactggga
aatgagctct
caactgggca
gtcttgggtc
agccac

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

<220>
<221>
<222>
<223>

<400>
ggtacaagag
ctaggactgg
cagaattcct
actttgactt
gtaggagagg
gattccgcat
ccttttttga

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

<400>
ggtctattct
caaccagaat
tgtcactttt
attagctagt
aatagaatgg
aatcatccca
ttaaagcact

<210>
<211>
<212>

tcgt

421
366
DNA

Homo sapiens

421
ttattgatca
tettgtttgt
tctgtcaagce
ctcagaaaga
atttctgceet
tgggtttecct

422
418
DNA

agtcagectt
tcggtataag
tttcataccg
tctctttgtt
gaaaggcgaa
caggcatctt

Homo sapiens

misc_feature
(1)...(418)

n=A4,T,C
422
tgtttcatga
ggcaaggaca
gccagaatgce
tggtttgetg
gttgtgggta
gcgttgttca
aagctctcta

423
374
DNA

or G

aatccgtttt
cagtgtcaag
gcacagaaca
ctgctgctag
aaggtctgtc
cgctctcnca
ggaagccttt

Homo sapiens

423
gcatatagag
ggctecgcaag
tatttggttt
ggagccactt
aacctgtccc
actggtgtaa

gtgt

424
610
DNA

aactgagggc
ctgactgtga
taagtacacc
tctgtattgt
ctgttggcag
taatgaattg

ggtcattcca
gttaatatgc
gattttgtcc
cgagtagaaa
cgtctcaacc
ggctaagtga

taaaatgaac
tcttgttttg
taagtcagcc
ggatattggg
gtaaaggacc
gctgacgecg
ccgtggaggt

tttcecctgag
gctcggaaat
tgattttcat
tacatggaca
agttacccca
tttaaaaaac

167

attccagtat
agctctttcce
aatgcatctg
gtattgatga
tcctectect
ccgcacadgga

atctctgtgt
aggatgagtc
aagtgtgtcg
agggttatcc
cctggetget
tcatttcagce
aatttgtcca

aaacagttga
ccttttaaaa
gacaaatacg
tatgtagcaa
aaggaatgga
agctcataat

PCT/1B99/01062
atgccgtaag tgtgtggtgg ggtagactgc

ccacaatagt
cagagtctaa
atgaatttga
tcaatgacat
ccatcggttg
ccaacggcac

gccacagttce
tctgaagaga
tgccagggat
tttccaggtt
agctccaact
atttttccag
ggtcatgt

gttgtgttgce
gaaattcaaa
gtaatgctgt
cacaagtcgg
ggaatcaagt
tgatgccaaa

480
494

60
120
180
240
300
360
366

60
120
180
240
300
360
418

60
120
180
240
300
360
374
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<213> Homo sapiens

<220>

<221> misc_feature
(1) ...(610)
<223>n = A,T,C or G

<222>

<400>
ggcggagcett
aactacttaa
cgtaatttta
ggaaggaaaa
gagtaaaaaa
ccaatagaag
gtttaaaagt
ccgaagggtg
gcctagttaa
gtaggatgaa
ncctecggcecce

<210>
<211l>
<212>

424
gaggaaaccg
aaaatatagt
atagcttaag
gataaaaggt
tgtatttaaa
ggcaatgctt
tgtaggtgat
attaaaagac
cgcatttect
ccaanttggg

425
368
DNA

cagataagtt
caataggtta
attttaagag
ttctaaaaca
agaaaattga
ttagattaaa
taaaataatt
cttgaaatcc
aaaccccaga
ngaagatgaa

<213> Homo sapiens

<400>
ggtataagtt
caggattcat
ctgtttaaaa
ttaggttgga
ccaaagcatc
ctctctctcet

gctggagt

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

<220>
<221>
<222>
<223>

<400>
actaccacag
aaaaccagca
tcatctctaa
aaacccttaa
gatgctgcett
cttcegataa
ataaacaata
tggccaaaat

425
cagagagaaa
agcatcacta
tgaagtgacc
aagacagctg
caggatgcac
ttectttttte

426
630
DNA

gattcecttcec
tagggggtca
accttttctt
aattagtagt
acccctgeac
tttttattct

Homo sapiens

isc_feature

mi
(1) ..
n=A4,T,C
426

cctttaagtg

ttcttatctg
atcttagett
gtgttgacca
ttatttaaaa
ttatattcta
aatatctcag
ttggtagcat

. (630)

or G

acattgattt
gtcagtgctce
caactttatt
taaatgcaaa
aaaaccgaca
ttaaaaaaac
tgccaaaagg
attattcttt

tttttetett
ctaagatatt
aaaatatgaa
tgacggaggt
gagaaaggac
atgaaggtga
tgaaggcgat
atgaccgcag
ccaaaaatgg
gttggaagtg

caaggtcatg
atatttacac
gcatagacta
taagtctgat
catttgctgt
ttgagatgga

ataacttggt
gcttcttagce
caattacatt
acttccagta
gtataactgt
accatttata
acagaaagct
aaagtctgac

168

tgaaagatag
gcttagegtt
gacttagaag
tgagatgaag
tacagagccc
cttaaacagc
cttttaaaaa
ggagaattgce
ggaaggatta
gaaactggaa

cagctagtaa
aaaaaaggaa
aataactcga
agccaagtaa
gcgaattaat
ttttecgetcet

cacaattcac
aacccctaat
tggctgacgg
tctgttgggt
cataattatg
gtgaactctg
ctccectaag
aaactgagtc

PCT/1B99/01062
agattaatac 60
aagtttttaa 120
agtagcatga 180
cttcttecatyg 240
cgaattaata 300
ttaaagttta 360
gagattaaac 420
gtcatttaaa 480
attgggagtg 540
aaccgaaagt 600

610
atgatagaat 60
agtcacaagc 120
actggcattt 180
gttttaaaaa 240
agttctgtct 300
tgtcgcccag 360

368
tgcatttagg 60
taaatttaat 120
ctgttttcta 180
tttattagca 240
gaaggcactg 300
tcactgataa 360
attaacactt 420
tgcaactaaa 480
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cacctgaaac tggtctcttt caatgggctt

gaggcttatg ggggaagggn cgaggaaata
tcataaannc ctgaggtaca tattangctn

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

<400>
ggtgggaggg
cgcaagagtc
agatatggaa
gttagagact

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

<220>
<221>
<222>
<223>

<400>

ggacgctetc
atcctgtgca
gtcaaagcct
aagaccaaag
cagagacagg
ctgaagtcag
gctcaagtat
actctcectcat
cagagtctac
cca

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

<400>
actatctttt
tttaaatagt
taagatcaat
aataatgtat
tataggagag
acatacacaa

<210>
<211>
<212>

427
224
DNA

Homo sapiens

427
tggtgteccac
aggagaagcc
tatcttcaat
tgacaataca

428
543
DNA

tgcccagttc
gcgggagatc
gatacaatca
aaaagctgat

Homo sapiens

mi

(1)
n=A4,T,C

428

agctctecgge
agctcagcectt
atactaactt
gtgtggatga
atattgcctt
ccttatetag
gacgcttctg
tgagancatc
caagggaaat

429
346
DNA

isc_feature
... (543)

or G

gcacggccca
ggagggtgat
tgatgctgag
ggtcaccatt
cgcctaccag
ccacctggag
agctaaaagc
tgnttcagaa
gtaccctnng

Homo sapiens

429
cattcagtcc
cttaaaagtg
ggtaaaggta
aatgactgtt
tgtattgaga
agcagagcag

430

605
DNA

cttaagcagc
cttaagggag
ggaaataatc
ccgccatacc
tctgctacag
atgtcagcac

tggaagaacc
aatatctaag

cgtgtceccga
atggacgcgg
caagaaaaac
gaagttgttt

gcttccttca
cactctacac
cgggatgctt
gtcaacattt
agaaggacca
acggtgattt
ttccatgaag
cccaacccag
gnccgngaac

ttactcttca
ttctggttec
ataagggcac
aattttgtca
cttettggat
ctgattaatc

169

aaaataccaa
cnttggctte

tgecccagege
cggaagatta
cagatcgagt
gggt

aaatgtctac
ccccaagtgc
tgaacattga
tgaccaaccg
aaaaggaact
tgggcctatt
gggctgggga
gaagctgcan
cacgcttaan

atgccaacaa
tctttttage
tggaagaagg
tggtgattat
ctttgaagca
agtacc

PCT/1B99/01062
gaactaaatg 540
tggccctett 600

630
cagcgccagc 60
tgctaaagag 120
tttggttcgg 180

224
tgttcacgaa 60
atatgggtct 120
aacagccatc 180
cagcaatgca 240
tgcatcagca 300
gaagacacct 360
accgacgagg 420
ggaaantaac 480
gggcgaaatt 540

543
aactttattt 60
ctgcacagtt 120
aatgagtcta 180
tcactaattt 240
ctgctgaatt 300

346
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