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36 45 54
5' GCC TGC CGA GTT CCG AGC GAC CGA TGG AGA TGG CGG CTG CGG CTG AGT GAC GGA

63 72 81 ElYg 99 108
CGG TGG AGG CCC AGA GCC CGG GCC TGA AGG GGG GGA CAA ACC TGG GTG CCC GCA

117 126 135 144 153 162
GGA GCC CGG CAG GGT GTC TTA CAA GTA TCA AGA ACT TAC TAT ATG TGG TTG AAT

171 180 189

198 207 216

AAA CAA TCA AGG TAAR AGA GCA TCA AGT AAA AAC TTC TGC TTG TTG ATA AGT ACT

225 234 243

252 261 270

TCA GAC ATT CCC CCA GTG GCT GRA GTG GCA TAT GAA TTA TGA AGT TGG ATC ATT

279 288 297

306 315 324

TGG AAT GAA TGT AAG AGA ATT GCC AAG GGC TCC TCC TAC TCC AGA GAG GAA ACC

333 342 351

360 369 378

TCA TCC AGG GCC ATG AAG CCA CTT CCT CAC CAT CTG TGT GCT GCT TAA GCT AAT

405

414 423 432

GCT GCG GGA ACC ATG GTT CCT TGG GAG GRA TCA AGC TGA CTC TTG GCA TGA GAT

(57) Abstract: The invention provides a ¢cDNA which encodes a

colon cancer marker. It also provides for the use of the cDNA,

fragments, complements, and variants thereof and the encoded protein, portions thereof and antibodies thercto for diagnosis and

treatment of colon disorders, particularly colon cancer and polyps.

The invention additionally provides expression vectors and host

cells for the production of the protein and a transgenic model system.
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COLON CANCER MARKER

TECHNICAL FIELD

This invention relates to a mammalian cDNA which encodes a colon cancer marker and to
the use of the cDNA and the encoded protein in the diagnosis and treatment of colon disorders,
particularly colon cancer and polyps.

BACKGROUND OF THE INVENTION

Phylogenetic relationships among organisms have been demonstrated many times, and
studies from a diversity of prokaryotic and eukaryotic organisms suggest a more or less gradual
evolution of molecules, biochemical and physiological mechanisms, and metabolic pathways.
Despite different evolutionary pressures, the proteins of nematode, fly, rat, and man have common
chemical and structural features and generally perform the same cellular function. Comparisons
of the nucleic acid and protein sequences from organisms where structure and/or function are
kuown accelerate the investigation of human sequences and allow the development of model
systems for testing diagnostic and therapeutic agents for human conditions, diseases, and
disorders.

Colorectal cancer is the fourth most common cancer and the second most common cause
of cancer death in the United States with approximately 130,000 new cases and 55,000 deaths per
year. Colon and rectal cancers share many environmental risk factors and both are found in
individuals with specific genetic syndromes (Potter (1999) J Natl Cancer Iustitute 91:916-932).
Colon cancer is the only cancer that occurs with approximately equal frequency in men and
women, and the five-year survival rate following diagnosis of colon cancer is around 55% in the
United States (Ries ef al. (1990) National Institutes of Health, DHHS Publ. No. (NIH)90-2789).

Colon cancer is causally related to both genes and the environment. Several molecular
pathways have been linked to the development of colon cancer, and the expression of key genes in
any of these pathways may be affected by inherited or acquired mutation or by hypermethylation.
There is a particular need to identify genes for which changes in expression may provide an early
indicator of colon cancer or a predisposition for the development of colon cancer.

For example, it is well known that abnormal patterns of DNA methylation occur
consistently in human tumors and include, simultaneously, widespread genomic hypomethylation
and localized areas of increased methylation. In colon cancer in particular, it has been found that
these changes occur early in tumor progression such as in premalignant polyps that precede colon
cancer. Indeed, DNA methyltransferase, the enzyme that performs DNA methylation, is
significantly increased in histologically normal mucosa from patients with colon cancer or in the
benign polyps that precede cancer. This increase continues during the progression of colonic
neoplasms (El-Deiry et al. (1991) Proc Natl Acad Sci USA 88:3470-3474). Tncreased DNA
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methylation occurs in G+C rich areas of genomic DNA termed “CpG islands” that are important
for maintenance of an “open” transcriptional conformation around gees, and hypermethylation of
these regions results in a “closed” conformation that silences gene transcription. It has been
suggested that the silencing or downregulation of differentiation genes by such abnormal
methylation of CpG islands may prevent differentiation in immortalized cells (Antequera et al.
(1990) Cell 62:503-514).

Familial adenomatous polyposis (FAP) is a rare autosomal dominant syndrome that
precedes colon cancer and is caused by an inherited mutation in the adenomatous polyposis coli
(APC) gene. FAP is characterized by the early development of multiple colorectal adenomas that
progress to cancer at a mean age of 44 years. The APC gene is a part of the APC-B-catenin-Tcf
(T-cell factor) pathway. Impairment of this pathway results in the loss of orderly replication,
adhesion, and migration of colonic epithelial cells that results in the growth of polyps. A series of
other genetic changes follow activation of the APC-B-catenin-Tef pathway and accompanies the
transition from normal colonic mucosa to metastatic carcinoma. These changes include mutation
of the K-Ras proto-oncogene, changes in methylation patterns, and mutation or loss of the tumor
suppressor genes p53 and Smad4/ DPC4. While the inheritance of 2 mutated APC gene is a rare
event, the loss or mutation of APC and the consequent effects on the APC-B-catenin-Tcf pathway
is believed to be central to the majority of colon cancers in the general population.

Hereditary nonpolyposis colorectal cancer (HNPCC) is another inherited autosomal
dominant syndrome with a less well defined phenotype than FAP. HNPCC, which accounts for
about 2% of colorectal cancer cases, is distinguished by the tendency to early onset of cancer and
the development of other cancers, particularly those involving the endometrium, urinary tract,
stomach, and biliary system. HNPCC results from the mutation of one or more genes in the DNA
mis-match repair (MMR) pathway. Mutations in two human MMR genes, MSH2 and MLH], are
found in a large majority of HNPCC families identified to date. The DNA MMR pathway
identifies and repairs errors that result from the activity of DNA polymerase during replication.
Furthermore, loss of MMR activity contributes to cancer progression through accumulation of
other gene mutations and deletions, such as loss of the BAX gene which controls apoptosis, and
the TGFR receptor I gene which controls cell growth. Because of the potential for irreparable
damage to DNA in an individual with a DNA MMR defect, progression to carcinoma is more
rapid than usual.

Although uvlcerative colitis is a minor contributor to colon cancer, affected individuals
have about a 20-fold increase in tisk for developing cancer. Progression is associated with
mutations in the p53 gene which may occur early, appearing even in histologically normal tissue.

The progression of the disease from ulcerative colitis to dysplasia/carcinoma without an



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

(46) JP 2004-537971 A 2004.12.24

WO 02/059311 PCT/US01/48917

intermediate polyp state suggests a high degree of mutagenic activity resulting from the exposure
of proliferating cells in the colonic mucosa to the colonic contents.

Almost all colon cancers arise from cells in which the estrogen receptor (ER) gene has
been silenced. The silencing of ER gene transcription is age related and linked to
hypermethylation of the ER gene (Issa et al. (1994) Nature Genetics 7:536-540). Introduction and
expression of an exogenous ER coding sequence into cultured colon carcinoma cells results in
marked suppression of growth. Inhibition of cancer cell imvasion depends on the function of the
hormone binding domain and the N-terminal zinc finger region of the ER (Platet et al. (2000) Mol
Endocrinol 14:999-1009). Activation of the ER by hormone binding induces transcription of
specific target genes and may be linked to the reduction in cancer invasiveness. In the absence of
hormene, protein-protein interactions with the zinc finger region may also contribute to the
inhibition of cancer cell migration. The comection between loss of the ER protein in colonic
epithelial cells and the consequent development of cancer has not been established.

The FYVE-finger proteins play roles in cellular processes such as receptor signaling,
vesicular trafficking, and actin-regulated membrane rearrangements (Stenmark and Aasland
(1999)J Cell Science 112:4175-4183). The FYVE domain is a type of zinc finger that typically
contains eight conserved cysteines which bind two Zn® cations, has conserved glycine and
arginine residues, and a basic motif with the consensus sequence R(R/K)HHCR. The FYVE
domain binds to phosphoinositides found in specific membranes. The presence of other domains
in FYVE-finger proteins may mediate protein-protein interactions with other molecules at the
membrane and may be involved in the recruitment of signaling molecules such as small GTPases
to membranes at particular cellular locations. In mice with a null muation in the FYVE finger
protein Hrs, embryos showed defects in ventral folding morphogenesis and died in utero (Komada
and Soriano (1999) Genes Dev 13:1475-1485). The embryos developed with their ventral region
outside of the yolk sac, had two independent bilateral heart tubes, and no foregut. Mutations in
genes that control cellular differentiation and proliferation in the intestine may be linked with
colon diseases (Dove et al. (1998) Phil Trans R Soc Lond B 353:915-923).

Clearly there are a number of genetic alterations associated with colon cancer and with the
development and progression of the disease. Particularly, downregulation of expression or
deletion of genes potentially provide early indicators of cancer development, and may also be used
to monitor disease progression or provide possible therapeutic targets. The specific genes affected
in a given case of colon cancer depend on the molecular progression of the disease. Identification
of additional genes associated with colon cancer and the precancerous state would provide more
reliable diagnostic patterns associated with the development and progression of the disease.

The discovery of a mammalian cDNA encoding a colon cancer marker satisfies a need in
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the art by providing compositions which are useful in the diagnosis and treatment of colon
disorders, particularly colon cancer and polyps.

SUMMARY OF THE INVENTION

The invention is based on the discovery of a mammalian cDNA which encodes a colon
cancer marker (CCM), which is useful in the diagnosis and treatment of colon disorders,
particularly colon cancer and polyps.

The invention provides an isolated mammalian cDNA or a fragment thereof encoding a
mammalian protein or a portion thereof selected from the group consisting of an amino acid
sequence of SEQ ID NO:1, a variant having at least 85% identity to the amino acid sequence of
SEQ ID NO:1, an antigenic epitope of SEQ ID NO:1, and a biologically active portion of SEQ ID
NO:1. The invention also provides an isolated mammalian cDNA or the complement thereof
selected from the group consisting of a nucleic acid sequence of SEQ ID NO:2, a fragment of SEQ
ID NO:2 selected from SEQ ID NOs:3-22, and a variant having at least 87% identity to the nucleic
acid sequence of SEQ ID NO:2 selected from SEQ ID NOs:23-34. The invention additionally
provides a composition, a substrate, and a probe comprising the cDNA, or the complement of the
cDNA, encoding CCM. The invention further provides a vector containing the cDNA, a host cell
containing the vector and a method for using the cDNA to make CCM. In one aspect, the
invention provides a substrate containing at least one of the cDNAs. In a second aspect, the
invention provides a probe comprising a cDNA which can be used in methods of detection,
screening, and purification. In a further aspect, the probe is a single stranded complementary
RNA or DNA molecule.

The invention provides a method for using a cDNA to detect the differential expression of
a nucleic acid in a sample comprising hybridizing a probe to the nucleic acids, thereby forming
hybridization complexes and comparing hybridization complex formation with a standard,
wherein the comparison indicates the differential expression of the cDNA in the sample. In one
aspect, the method of detection further comprises amplifying the nucleic acids of the sample prior
to hybridization. In another aspect, the method showing differential expression of the cDNA is
used to diagnose colon disorders, particularly colon cancer and polyps. In another aspect, the
¢DNA or a fragment or a complement thereof may comprise an element on an array.

The invention additionally provides a method for using 2 cDNA or a fragment or a
complement thereof to screen a library or plurality of molecules or compounds to identify at least
one ligand which specifically binds the cDNA, the method comprising combining the cDNA with
the molecules or compounds under conditions allowing specific binding, and detecting specific
binding to the cDNA, thereby identifying a ligand which specifically binds the cDNA. In one

aspect, the molecules or compounds are selected from aptamers, DNA molecules, RNA

JP 2004-537971 A 2004.12.24
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molecules, peptide nucleic acids, artificial chromosome constructions, peptides, transeription
factors, repressors, and regulatory molecules.

The invention provides a purified mammalian protein or a portion thereof selected from
the group consisting of an amino acid sequence of SEQ ID NO:1, a variant having 85% identity to
the amino acid sequence of SEQ ID NO:1, an antigenic epitope of SEQ ID NO:1, and a
biologically active portion of SEQ ID NO:1. The invention also provides a composition
comprising the purified protein or a portion thereof in conjunction with a pharmaceutical carrier.
The invention further provides a method of using the CCM to treat a subject with colon disorders,
particularly colon cancer and polyps comprising administering to a patient in need of such
treatment the composition containing the purified protein. The invention still further provides a
method for using a protein to screen a library or a plurality of molecules or compounds io identify
at Jeast one ligand, the method comprising combining the protein with the molecules or
compounds under conditions to allow specific binding and detecting specific binding, thereby
identifying a ligand which specifically binds the protein. In one aspect, the molecules or
compounds are selected from DNA molecules, RNA molecules, peptide nucleic acids, peptides,
proteins, mimetics, agonists, antagonists, antibodies, immunoglobulins, inhibitors, and drugs. In
another aspect, the ligand is used to treat a subject with colon disorders, particularly colon cancer
and polyps.

The invention provides a method of using a mammalian protein to screen a subject sample
for antibodies which specifically bind the protein comprising isolating antibodies from the subject
sample, contacting the isolated antibodies with the protein under conditions that allow specific
binding, dissociating the antibody from the bound-protein, and comparing the quantity of antibody
with known standards, wherein the presence or quantity of antibody is diagnostic of colon
disorders, particularly colon cancer and polyps.

The invention also provides a method of using a mammalian protein to prepare and purify
antibodies comprising immunizing a animal with the protein under conditions to elicit an antibody
response, isolating animal antibodies, attaching the protein to a substrate, contacting the substrate
with isolated antibodies under conditions to allow specific binding to the protein, dissociating the
antibodies from the protein, thereby obtaining purified antibodies.

The invention provides a purified antibody which binds specifically to a protein which is
expressed in colou disorders, particularly colon cancer and polyps. The invention also provides a
method of using an antibody to diagnose colon disorders, particularly colon cancer and polyps
comprising combining the antibody comparing the quantity of bound antibody to known
standards, thereby establishing the presence of colon disorders, particularly colon cancer and

polyps. The invention further provides a method of using an antibody to treat colon disorders,
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particularly colon cancer and polyps comprising administering to a patient in need of such
treatment a pharmaceutical compesition comprising the purified antibody.

The invention provides a method for inserting a marker gene into the genomic DNA of a
mammnal to disrupt the expression of the endogenous polynucleotide. The invention also provides
a method for using a cDNA to produce a mammalian model system, the method comprising
constructing a vector containing the cDNA selected from SEQ ID NOs:2-34, transforming the
vector into an embryounic stem cell, selecting a transformed embryonic stem, microinjecting the
transformed embryonic stem cell into a mammalian blastocyst, thereby forming a chimeric
blastocyst, transferring the chimeric blastocyst into a pseudopregnant dam, wherein the dam gives
birth to a chimeric offspring containing the cDNA in its germ line, and breeding the chimeric
mammal to produce a homozygous, mammalian model system.

BRIEF DESCRIPTION OF THE FIGURES AND TABLE

Figures 1A, 1B, 1C, 1D, 1E, IF, 1G, 1H, 1I, 17, 1K, 1L, 1M, 1N, 10, 1P, 1Q, 1R, 18, 1T,
1U and 1V show the mammalian CCM (SEQ ID NO:1) encoded by the cDNA (SEQ ID NO:2).
The translation was produced using MACDNASIS PRO software (Hitachi Software Engineering,
South San Francisco CA).

Table 1 shows the differential expression of CCM in colon cancer and colon polyps
relative to normal colon tissue as determined by microarray analysis. Column 1 lists the mean
differential expression (DE) values presented as log2 DE (diseased tissue/microscopically normal
tissue) for tissue samples from patients with colon cancer and colon polyps. Column 2 lists the
percentage covariance (CV%) in differential expression values. Column 3 lists the tissue and
patient donor (Dn) for microscopically normal samples labeled with fluorescent green dye Cy3.
Column 4 lists the tissue and patient donor (Dn) for diseased samples labeled with fluorescent red
dye Cy5.

DESCRIPTION OF THE INVENTION

It is understood that this invention is not limited to the particular machines, materials and
methods described. Tt is also to be understood that the terminology used herein is for the purpose
of describing particular embodiments and is not intended to limit the scope of the present
invention which will be limited only by the appended claims. As used herein, the singular forms
"a", "an”, and "the" include plural reference unless the context clearly dictates otherwise. For
example, a reference to "a host cell” includes a plurality of such host cells known to those skilled
in the art.

Unless defined otherwise, all technical and scientific terms used herein have the same

meanings as commonly understood by one of ordinary skill in the art to which this invention

JP 2004-537971 A 2004.12.24
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belongs. All publications mentioned herein are cited for the purpose of describing and disclosing
the cell lines, protocols, reagents and vectors which are reported in the publications and which
might be used in connection with the invention. Nothing herein is to be construed as an admission
that the invention is not entitled to antedate such disclosure by virtue of prior invention.
Definitions

"CCM" refers to a substantially purified protein obtained from any mammalian species,
including bovine, canine, murine, ovine, porcine, rodent, simian, and preferably the human
species, and from any source, whether natural, synthetic, semi-synthetic, or recombinant.

"Array" refers to an ordered arrangement of at least two cDNAs on a substrate. At least
one of the cDNAs represents a control or standard sequence, and the otber, a cDNA of diagnostic
interest. The arrangement of from about two to about 40,000 cDNAs on the substrate assures that
the size and signal intensity of each labeled hybridization complex formed between a cDNA and a
sample nucleic acid is individually distinguishable.

The "complement” of a cDNA of the Sequence Listing refers to a nucleic acid molecule
which is completely complementary over its full length and which will hybridize to the cDNA or
an mRNA under conditions of high stringency.

"cDNA" refers to an isolated polynucleotide, nucleic acid molecule, or any fragment or
complement thereof. It may have originated recombinantly or synthetically, be double-stranded or
single-stranded, represent coding and/or noncoding 5’ and 3’ sequence.

The phrase "cDNA encoding a protein” refers to a nucleic acid sequence that closely
aligns with sequences which encode conserved regions, motifs or domains that were identified by
employing analyses well known in the art. These analyses include BLAST (Basic Local
Alignment Search Tool; Altschul (1993) J Mol Evol 36: 290-300; Altschul et al. (1990) J Mol
Biol 215:403-410) which provides identity within the conserved region.

"Derivative" refers to a cDNA or a protein that has been subjected to a chemical
modification. Derivatization of a cDNA can involve substitution of a nontraditional base such as
queosine or of an analog such as hypoxanthine. These substitutions are well known in the art.
Derivatization of a protein involves the replacement of a hydrogen by an acetyl, acyl, alkyl,
amino, formyl, or morpholino group. Derivative molecules retain the biological activities of the
naturally occurring molecules but may confer adval.-ltages such as longer lifespan or enhanced
activity.

"Differential expression" refers to an increased, upregulated or present, or decreased,
downregulated or absent, gene expression as detected by the absence, presence, or at least two-
fold changes in the amount of transcribed messenger RNA or translated protein in a sample.

"Disorder" refers to conditions, diseases or syndromes in which the cDNAs and CCM are
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differentially expressed such as colon disorders, particularly colon cancer and polyps.

"Fragment" refers to a chain of consecutive nucleotides from about 200 to about 700 base
pairs in length. Fragments may be used in PCR or hybridization technologies to identify related
nucleic acid molecules and in binding assays to screen for a ligand. Nucleic acids and their
ligands identified in this manner are useful as therapeutics to regulate replication, transcription or
transjation.

A "hybridization complex" is formed between a cDNA and a nucleic acid of a sample
when the purines of one molecule hydrogen bond with the pyrimidines of the complementary
molecule, e.g., 5-A-G-T-C-3’base pairs with 3%T-C-A-G-5". The degree of complementarity and
the use of nucleotide analogs affect the efficiency and stringéncy of hybridization reactions.

"Ligand" refers to any agent, molecule, or compound which will bind specifically to a
complementary site on a cDNA molecule or polynucleotide, or to an epitope or a protein, Such
ligands stabilize or modulate the activity of polynucleotides or proteins and may be composed of
inorganic or organic substances including nucleic acids, proteins, carbohydrates, fats, and lipids.

"Oligonucleotide" refers a single stranded molecule from about 18 1o about 60 nucleotides
in length which may be used in hybridization or amplification technologies or in regulation of
replication, transcription or translation. Substantially equivalent terms are amiplimer, primer, and
oligomer.

"Portion" refers to any part of a protein used for any purpose; but especially, to an epitope
for the screening of ligands or for the production of antibodies.

"Post-translational modification" of a protein can involve lipidation, glycosylation,
phosphorylation, acetylation, racemization, proteolytic cleavage, and the like. These processes
may occur syntheticaily or biochemically. Biochemical modifications will vary by cellular
Jocation, cell type, pH, enzymatic miliev, and the like.

"Probe" refers to a cDNA that hybridizes to at least one nucleic acid in a sample. Where
targets are single stranded, probes are complementary single strands. Probes can be labeled with

reporter molecules for use in hybridization reactions inciuding Southern, northern, in situ, dot

,blot, array, and like technologies or in screening assays.

"Protein” refers to a polypeptide or any portion thereof. A "portion" of a protein refers to
that length of amino acid sequence which would retain at least one biological activity, a domain
identified by PFAM or PRINTS analysis or an antigenic epitope of the protein identified using
Kyte-Doolittle algorithms of the PROTEAN program (DNASTAR, Madison WI). An
"oligopeptide" is an amino acid sequence from about five residues to about 15 residues that is
used as part of a fusjon protein to produce an antibody.

"Purified" refers to any molecule or compound that is separated from its natural
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environment and is from about 60% free to about 90% free from other components with which it
is naturally associated.

“Sample" is used in its broadest sense as containing nucleic acids, proteins, antibodies,
and the like, A sample may comprise a bodily fluid; the soluble fraction of a cell preparation, or
an aliquot of media in which cells were grown; a chromosome, an organelle, or membrane isolated
or extracted from a cell; genomic DNA, RNA, or cDNA in solution or bound to a substrate; a cell;
a tissue; a tissue print; a fingerprint, buccal cells, skin, or hair; and the like.

"Specific binding" refers to a special and precise interaction between two molecules
which is dependent upon their structure, particularly their molecular side groups. For example,
the intercalation of a regulatory protein into the major groove of a DNA molecule, the hydrogen
bonding along the backbone between two single stranded nucleic acids, or the binding between an
epitope of a protein and an agonist, antagonist, or antibody.

"Similarity" as applied to sequences, refers to the quantification (usually percentage) of
nucleotide or residue matches between at least two sequences aligned using a standardized
algorithm such as Smith-Waterman alignment (Smith and Waterman (1981) J Mol Biol 147:195-
197) or BLAST2 (Altschul et al. (1997) Nucleic Acids Res 25:3389-3402). BLAST2 may be used
in a standardized and reproducible way to insert gaps in one of the sequences in order to optimize
alignment and to achieve a more meaningfal comparison between them.

"Subsirate" refers to any rigid or semi-rigid support to which ¢cDNAs or proteins are
bound and includes membranes, filters, chips, slides, wafers, fibers, magnetic or nonmagnetic
beads, gels, capillaries or other tubing, plates, polymers, and microparticles with a variety of
surface forms including wells, trenches, pins, channels and pores.

"Variant" refers to molecules that are recognized variations of a cDNA or a protein
encoded by the cDNA. Splice variants may be determined by BLAST score, wherein the score is
at least 100, and most preferably at least 400. Allelic variants have a high percent identity to the
c¢DNAs and may differ by about three bases per hundred bases. "Single nucleotide
polymorphism” (SNP) refers to a change in a single base as a result of a substitution, insertion or
deletion. The change may be conservative (purine for purine) or non-conservative (purine to
pyrimidine) and may or may not result in a change in an encoded amino acid or its secondary,
tertiary, or quaternary structure.

THE INVENTION

The invention is based on the discovery of a mammalian cDNA which encodes a colon
cancer marker and on the use of the cDNA, or fragments thereof, and protein, or portions thereof,
directly or as compositions in the characterization, diagnosis, and treatment of colon disorders.

Nucleic acids encoding CCM of the present invention were first identified in Incyte Clone
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5098390 from the mamumary epithelial cell cDNA library (EPIMNONOS) using a computer search
for amino acid sequence alignments. A consensus sequence, SEQ ID NO:2, was derived from the
following overlapping and/or extended nucleic acid sequences (SEQ ID NOs:3-22): Incyte Clones
5098390F6 (EPIMNONOS), 802226611, 7394066H1, 6309461H1 (NERDTDNO3), 7436032H1,
7676140H2, 6923049H1 (PLACFER0G), 821679471, 6995895H1 (BRAQTDR(2), 6839439H1
(BRAITDRO3), 70405975D1 (SG0000195), 8117068H1, 747646H1 (BRAITUTO1), 7984383H]1,
807313271, 6744627H1 (BRAFNOT02), 6749637H1 (BRAXNOTO3), 5073165F8
(COLCTUTO3), 6441214H1 (BRAENOTO02), 2436362H1 (BRAVUNT02), and GenBank EST
£921283 (SEQ ID NO:35), and genomic sequence GNFL.g8572864_000002,_002.edit (SEQ ID
NO:36). Table 1 shows the differential expression of CCM in colon cancer and colon polyps
relative to normal colon tissue as determined by microarray analysis. Differential expression
(DE) was considered significant if observed to be at least 2.5-fold in at least one patient and
at least 2-fold in a majority of patients. CCM shows reduced expression in tissues from
patients with colon cancer relative to microscopically normal tissue from the same donors
(Pn3753, Dn3649, and Dn3647). CCM shows reduced expression in tissue from a patient with
colon adenoma relative to microscopically normal tissue from the same donor (Dn3583). CCM
also shows reduced expression in tissue from a patient with colon polyps relative to
microscopically normal tissue from the same donor (Dn3753). Therefore, the cDNA is useful in
diagnostic assays for colon disorders, particularly colon cancer and polyps. A fragment thereof
the cDNA from about nucleotide 1 to about nucleotide 50 is also useful in diagnostic assays.

In one embodiment, the invention encompasses a polypeptide comprising the amino acid
sequence of SEQ ID NO:1. CCM is 784 amino acids in length and has one potential N-
glycosylation site at N463; one potential cyclic AMP- or cyclic GMP-dependent protein kinase
phosphorylation site at $230; ten potential casein kinase II phosphorylation sites at S3, S31, S38,
T132, T137, 8239, T484, $635, 5691, and S726; and nine potential protein kinase C
phosphorylation sites at S141, $171, §226, $333, 5407, $429, T501, $508, and S654. MOTIFS
analysis indicates that the region of CCM from C16 through H37 is similar to a C2H2 type zinc
finger motif. BLOCKS analysis indicates that the region of CCM from C182, through M191 is
similar to a C3HC4 zinc finger (RING finger) motif. Pfam analysis indicates that the region of
CCM from V152 through K261 is similar to a FY VE-finger domain (E-value = 3.8 €'%). In
particular, CCM has the eight conserved cysteine residues at C163, C166, C179, C182, C187,
€190, C252, and C255; the RRHHCR consensus sequence at residues R175 through R179; and
the conserved glycine at G183 typical of FYVE-finger proteins. Useful antigenic epitopes extend
from N156 to M 186, N488 to 1525, and A680 to A730, and biologically active portions of CCM
extend from C16 through H37 and from V152 through K261. An antibody which specifically

10
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binds CCM is useful in an assay to diagnose colon disorders, particularly colon cancer and polyps.

The invention also encompasses CCM variants. A preferred CCM variant is one which
has at least about 80%, or at least about 90%, or even at least about 95% amino acid sequence

identity to the CCM amino acid sequence, and which contains at least one functional or structural

characteristic of CCM.

Mammalian variants of the cDNA encoding CCM were identified using BLAST?2 with
default parameters and the ZOOSEQ databases (Incyte Genomics). These preferred variants have
from about 87% to about 95% identity to human CCM as shown in the table below. The first
column shows the SEQ ID for the human cDNA (SEQ ID,,); the second column, the SEQ ID for
the variant cDNAs (SEQ ID,,,); the third column, the clone number for the variant cDNAs
(Clone,,.); the fourth coluum, the library name; the fifth columm, the alignment of the variant
cDNA to the human ¢cDNA (includes the alignment of different regions of the variant cDNA with
different regions of the human cDNA in some cases); and the sixth column, the percent identity to
the human cDNA.

SEQID; SEQID,, Clone, Library Name Nty Alignment  Identity

2 23 70207351872 RAKITXTO09 949-1543 93%

2 24 70254961771 RACONONOS5 994-1544 92%

2 25 70244873471 RASPNONO05S 1093-1544 93%

2 26 702081830H1 RABRTXTO1 958-1376 94%

2 27 70205377571 RAKITXTO8 1151-1442 91%

2 28 700883909H1 RAVANOTC1 721-975 90%

‘2 29 700883983H1 RAVANOTO1 721-870 90%

2 30 701092129H1 RALUNOTO2 1765-1967 88%

2 31 7021378%0H2 RABRFET07 397-613 87%

2 32 701741076T1 MNBCNONC1 6021-6451 95%

2 33 702769948H2 CNLINOTO1 1377-1833 88%

2 34 702245053H1 CNLUNOTO1 3494-3542 93%
These cDNAs are particularly useful for producing t ic cell lines or organisms which model
human disorders and upon which potential therapeutic treatments for such disorders may be
tested.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the
genetic code, a multitude of cDNA encoding CCM, some bearing minimal similarity to the
¢DNAs of any known and naturally occurting gene, may be produced. Thus, the invention

contemplates each and every possible variation of cDNA that could be made by selecting
combinations based on possible codon choices. These combinations are made in accordance with
the standard triplet genetic code as applied to the polynucleotide encoding naturally occurring
CCM, and all such variations are to be considered as being specifically disclosed.

The cDNA and fragments thereof (SEQ ID NOs:2-34) may be used in hybridization,
amplification, and screening technologies to identify and distinguish among SEQ ID NO:2 and

11
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related molecules in a sample. The mammalian cDNAs may be used to produce transgenic cell
lines or organisms which are model systems for human colon disorders, particularly colon cancer
and polyps and upon which the toxicity and efficacy of potential therapeutic treatments may be
tested. Toxicology studies, clinical trials, and subject/patient treatment profiles may be performed
and monitored using the cDNAs, proteins, antibodies and molecules and compounds identified
using the cDNAs and proteins of the present invention.
Characterization and Use of the Invention
¢DNA libraries

In a particular embodiment disclosed herein, mRNA was isolated from mammalian cells
and tissues using methods which are well known to those skilled in the art and used to prepare the
cDNA libraries. The Incyte clones listed above were isolated from mammalian cDNA libraries.
Three library preparations representative of the invention are described in the EXAMPLES below.
The consensus sequences were chemically and/or electronically assembled from fragments
including Incyte clones and extension and/or shotgun sequences using computer programs such as
PHRAP (P Green, University of Washington, Seattle WA), and AUTOASSEMBLER application
(Applied Biosystems, Foster City CA). Clones, extension and/or shotgun sequences are
electronically assembled into clusters and/or master clusters.
Sequencing

Methods for sequencing nucleic acids are well known in the art and may be used to
practice any of the embodiments of the invention. These methods employ enzymes such as the
Klenow fragment of DNA polymerase I, SEQUENASE, Taq DNA polymerase and thermostable
T7 DNA polymerase (Amersham Pharmacia Biotech (APB), Piscataway NJ), or combinations of
polymerases and proofreading exonucleases such as those found in the ELONGASE amplification
system (Life Technologies, Gaithersburg MD). Preferably, sequence preparation is automated
with machines such as the MICROLAB 2200 system (Hamilton, Reno NV) and the DNA
ENGINE thermal cycler (MJ Research, Watertown MA). Machines commonlty used for
sequencing include the ABI PRISM 3700, 377 or 373 DNA sequencing systems (Applied
Biosystems), the MEGABACE 1000 DNA sequencing system (APB), and the like. The sequences
may be analyzed using a variety of algorithms well known in the art and described in Ausubel et
al >(1997; Short Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7) and
in Meyers (1995; Molecular Biology and Bigtechnology, Wiley VCH, New York NY, pp. 856-
853).

Shotgun sequencing may also be used to complete the sequence of a particular cloned
insert of interest. Shotgun strategy involves randomly breaking the original insert into segments

of various sizes and cloning these fragments into vectors. The fragments are sequenced and
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reassembled using overlapping ends until the entire sequence of the original insert is known.
Shotgun sequencing methods are well known in the art and use thermostable DNA polymerases,
heat-labile DNA polymerases, and primers chosen from representative regions flanking the
cDNAs of interest. Incomplete assembled sequences are inspected for identity using various
algorithms or programs such as CONSED (Gordon (1998) Genome Res 8:195-202) which are well
known in the art. Contaminating sequences including vector or chimeric sequences or deleted
sequences can be removed or restored, respectively, organizing the incomplete assembled
sequences into finished sequences.

Extension of a Nucleic Acid Sequence

The sequences of the invention may be extended using various PCR-based methods
known in the art. For example, the XL-PCR kit (Applied Biosystems), nested primers, and
commercially available cDNA or genomic DNA libraries may be used to extend the nucleic acid
sequence. Yor all PCR-based methods, primers may be designed using commercially available
software, such as OLIGO primer analysis software (Molecular Biology Insights, Cascade CO) to
be about 22 to 30 nucleotides in length, to have a GC content of about 50% or more, and to anneal
to a target molecule at temperatures from about 55C to about 68C. When extending a sequence to
recover regulatory elements, it is preferable to use genomic, rather than cDNA libraries.
Hybridization

The cDNA and fragments thereof can be used in hybridization technologies for various
purposes. A probe may be designed or derived from unique regions such as the 5’ regulatory
region or from a nonconserved region (i.e., 5’ or 3’ of the nucleotides encoding the conserved
catatytic domain of the protein) and used in protocols to identify naturaily occurting molecules
encoding the CCM, allelic variants, or related molecules. The probe may be DNA or RNA, may
be single stranded and should have at least 50% sequence identity to any of the nucleic acid
sequences, SEQ ID NOs:2-34. Hybridization probes may be produced using oligolabeling, nick
translation, end-labeling, or PCR amplification in the presence of a reporter molecule. A vector
containing the cDNA or a fragment thereof may be used to produce an mRNA probe in vitro by
addition of an RNA polymerase and labeled nucleotides. These procedures may be conducted
using commercially available kits such as those provided by APB.

The stringency of hybridization is determined by G+C content of the probe, salt
concentration, and temperature. In particular, stringency can be increased by reducing the
concentration of salt or raising the hybridization temperature. In solutions used for some
membrane based hybridizations, addition of an organic solvent such as formamide allows the
reaction to oceur at a lower temperature. Hybridization can be performed at low stringency with

buffers, such as 5xSSC with 1% sodium dodecyl sulfate (SDS) at 60C, which permits the
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formation of a hybridization complex between nucleic acid sequences that contain some
mismatches. Subsequent washes are performed at higher stringency with buffers such as 0.2xSSC
with 0.1% SDS at either 45C (medium stringency) or 68C (high stringency). At high stringency,
hybridization complexes will remain stable only where the nucleic acids are completely
complementary. In some membrane-based hybridizations, preferably 35% or most preferably
50%, formamide can be added to the hybridization solution to reduce the temperature at which
hybridization is performed, and background signals can be reduced by the use of other detergents
such as Sarkosyl or TRITON X-100 (Sigma-Aldrich, St. Louis MO) and a blocking agent such as
denatured salmon sperm DNA. Selection of components and conditions for hybridization are well
known to those skilled in the art and are reviewed in Ausubel (supra) and Sambrook et al. (1989)
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, Plainview NY.

Arrays may be prepared and analyzed using methods known in the art. Oligonucleotides
may be used as either probes or targets in an array. The array can be used to monitor the
expression level of large numbers of genes simultaneously and to identify genetic variants,
mutations, and single nucleotide polymorphisms. Such information may be used to detexmine
gene function; to nnderstand the genetic basis of 2 condition, disease, or disorder; to diagnose a
condition, disease, or disorder; and to develop and monitor the activities of therapeutic agents.
(See, e.g., Brennan et al. (1995) USPN 5,474,796; Schena et al. (1996) Proc Nat] Acad Sci
93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon et al.
(1995) PCT application W095/35505; Heller et al. (1997) Proc Natl Acad Sci 94:2150-2155; and
Heller et al. (1997) USPN 5,605,662.)

Hybridization probes are also useful in mapping the naturally occurring genomic
sequence. The probes may be hybridized to: 1) a particular chromosome, 2) a specific region of a
chromosome, or 3) an artificial chromosome construction such as human artificial chromosome
(HAC), yeast artificial chromosome (YAC), bacterial artificial chromosome (BAC), bacterial P1
construction, or single chromosome cDNA libraries,

Expression

Any one of a multitude of cDNAs encoding CCM may be cloned into a vector and used to
express the protein, or portions thereof, in host cells. The nucleic acid sequence can be
engineered by such methods as DNA shuffling (USPN 5,830,721) and site-directed mutagenesis to
create new restriction sites, alter glycosylation patterns, change codon preference to increase
expression in a particular host, produce splice variants, extend half-life, and the like. The
expression vector may contain transcriptional and translational control elements (promoters,
enhancers, specific initiation signals, and polyadenylated 3’ sequence) from various sources which

have been selected for their efficiency in a particular host. The vector, cDNA, and regulatory
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elements are bined using in vitro recombi DNA technigs synthetic techniques, and/or
in vivo genetic recombination techniques well known in the art and described in Sambrook (supra,
ch. 4, 8, 16 and 17).

A variety of host systems may be transformed with an expression vector. These include,
but are not limited to, bacteria transformed with recombinant bacteriophage, plasmid, or cosmid
DNA expression vectors; yeast transformed with yeast expression vectors; insect cell systems
transformed with baculoviras expression vectors; plant cell systems transformed with expression
vectors containing viral and/or bacterial elements, or animal cell systems (Ausubel supra, unit 16).
For example, an adenovirus transcription/translation complex may be utilized in mammalian cells.
After sequences are ligated into the E1 or E3 region of the viral genome, the infective virus is used
to transform and express the protein in host cells. The Rous sarcoma virus enhancer or SV40 or
EBV-based vectors may also be used for high-level protein expression.

Routine cloning, subcloning, and propagation of nucleic acid sequences can be achieved
using the multifunctional PBLUESCRIPT vector (Stratagene, La Jolla CA) or PSPORT1 plasmid
(Life Technologies). Introduction of a nucleic acid sequence into the multiple cloning site of
these vectors disrupts the lacZ gene and allows colorimetric screening for transformed bacteria. In
addition, these vectors may be useful for jn vitro transcription, dideoxy sequencing, single strand
rescue with helper phage, and creation of nested deletions in the cloned sequence.

For long term production of recombinant proteins, the vector can be stably transformed
into cell lines along with a selectable or visible marker gene on the same or on a separate vector.
After transformation, cells are allowed to grow Tor about 1 to 2 days in enriched media and then
are transferred to selective media. Selectable markers, antimetabolite, antibiotic, or herbicide

genes, confer resi to the relevant selective agent and allow growth and recovery

of cells which successfully express the introduced sequences. Resistant clones identified either by
survival on selective media or by the expression of visible markers, such as anthocyanins, green.
fluorescent protein (GFP), B glucuronidase, luciferase and the like, may be propagated using
culture techniques. Visible markers are also used to quantify the amount of protein expressed by
the infroduced genes. Verification that the host cell contains the desired cDNA is based on
DNA-DNA or DNA-RNA hybridizations or PCR amplification techniques.

The host cell may be chosen for its ability to modify a recombinant protein in a desired
fashion. Such modifications include acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, acylation and the like. Post-translational processing which cleaves a “prepro” form
may also be used to specify protein targeting, folding, and/or activity. Different host cells
available from the ATCC (Manassas VA) which have specific cellular machinery and

characteristic mechanisms for post-translational activities may be chosen to ensure the correct
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modification and processing of the recombinant protein.

Recovery of Proteins from Cell Culture

Heterologous moieties engineered into a vector for ease of purification include
glutathione S-transferase (GST), 6xHis, FLAG, MYC, and the like. GST and 6-His are purified
using commercially available affinity matrices such as immobilized glutathione and metal-chelate
resins, respectively. FLAG and MYC are purified using commercially available monoclonal and
polyclonal antibodies. For ease of sepatation following purification, a sequence encoding a
proteolytic cleavage site may be part of the vector located between the protein and the
heterologous moiety. Methods for recombinant protein expression and purification are discussed
in Ausubel (supra, unit 16) and are commercially available.

Chemical Synthesis of Peptides

Proteins or portions thereof may be produced not only by recombinant methods, but also
by using chemical methods well known in the art. Solid phase peptide synthesis may be carried
out in a batchwise or continuous flow process which sequentially adds ¢-amino- and side chain-
protected amino acid residues to an insoluble polymeric support via a linker group. A linker
group such as methylamine-derivatized polyethylene glycol is attached to poly(styrene-co-
divinylbenzene) to form the support resin. The amino acid residues are N-o-protected by acid
labile Boc (t-butyloxycarbonyl) or base-labile Fmoc (9-fluorenylmethoxycarbonyl). The carboxyl
group of the protected amino acid is coupled to the amine of the linker group to anchor the residue
to the solid phase support resin. Trifluoroacetic acid or piperidine are used to remove the
protecting group in the case of Boc or Fmoc, tespectively. Each additional amino acid is added to
the anchored residue using a coupling agent or pre-activated amino acid derivative, and the resin
is washed. The full length peptide is synthesized by sequential deprotection, coupling of
derivitized amino acids, and washing with dichloromethane and/or N, N-dimethylformamide. The
peptide is cleaved between the peptide carboxy terminus and the linker group to yield a peptide
acid or amide. (Novabiochem 1997/98 Catalog and Peptide Synthesis Handbook, San Diego CA
pp- S1-520). Automated synthesis may also be carried out on machines such as the ABI431A
peptide synthesizer (Applied Biosystems). A protein or portion thereof may be substantiaily
purified by preparative high performance liquid chromatography and its composition confirmed by

amino acid analysis or by sequencing (Creighton (1984) Proteins, Structures and Molecular

Properties, WH Freeman, New York NY).
Preparation and Screening of Antibodies

Various hosts including goats, rabbits, rats, mice, humans, and others may be immunized
by injection with CCM or any portion thereof. Adjuvants such as Freund’s, mineral gels, and

surface active substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil
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emulsions, keyhole limpet hemacyanin (KILH), and dinitrophenol may be used to increase
immunological response. The oligopeptide, peptide, or portion of protein vsed to induce
antibodies should consist of at least about five amino acids, more preferably ten amino acids,
which are identical to a portion of the natural protein. Oligopeptides may be fused with proteins
such as KLH in order to produce antibodies to the chimeric molecule.

Monoclonal antibodies may be prepared using any technique which provides for the
production of antibodies by continuous cell lines in culture. These include, but are not limited to,
the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technique. (See, e.g., Kohler et al. (1975) Nature 256:495-497; Kozbor et al. (1985) J. Immunol
Methods 81:31-42; Cote et al. (1983) Proc Natl Acad Sci 80:2026-2030; and Cole et al. (1984)
Mol Cell Biol 62:109-120.)

Alternatively, techniques described for the production of single chain antibodies may be
adapted, using methods known in the art, to produce epitope specific single chain antibodies.
Antibody fragments which contain specific binding sites for epitopes of the protein may also be
generated. For example, such fragments include, but are not limited to, F(ab’)2 fragments
produced by pepsin digestion of the antibody molecule and Fab fragments generated by reducing
the disulfide bridges of the F(ab)2 fragments. Alternatively, Fab expression libraries may be
constructed to allow rapid and easy identification of monoclonal Fab fragments with the desired
specificity. (See, e.g., Huse et al. (1989) Science 246:1275-1281.)

The CCM or a portion thereof may be used in screening assays of phagemid or B-
lymphocyte immunoglobulin libraries to identify antibodies having the desired specificity.
Numerous protocols for competitive binding or immunoassays using either polyclonal or
monocional antibodies with established specificities are well known in the art. Such
immunoassays typically involve the measurement of complex formation between the protein and
its specific antibody. A two-site, monoclonal-based imnumoassay utilizing monoclonal antibodies
reactive t0 two non-interfering epitopes is preferred, but a competitive binding assay may also be
employed (Pound (1998) Immunochemical Protocols, Humana Press, Totowa NJ).

Labeling of Molecules for Assa

A wide variety of reporter molecules and conjugation techniques are known by those
skilled in the art and may be used in various nucleic acid, amino acid, and antibody assays.
Synthesis of labeled molecules may be achieved using commercially available kits (Promega,
Madison WI) for incorporation of a labeled nucleotide such as *?P-dCTP (APB), Cy3-dCTP or
Cy5-dCTP (Operon Technologies, Alameda CA), or amino acid such as *3S-methionine (APR).
Nucleotides and amino acids may be directly labeled with a variety of substances including

fluorescent, chemiluminescent, or chromogenic agents, and the like, by chemical conjugation to
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amines, thiols and other groups present in the molecules using reagents such as BIODIPY or FITC
(Molecular Probes, Eugene OR).
DIAGNOSTICS

The cDNAs, fragments, oligonucleotides, complementary RNA and DNA molecules, and
PNAs and may be used to detect and quantify diffexential gene expression, absence/presence vs.
excess, expression of mRNAs or to monitor mRNA levels during therapeutic intervention.
Similarly antibodies which specifically bind CCM may be used to quantitate the protein.
Disorders associated with differential expression include colon disorders, particularly colon
cancer and polyps. The diagnostic assay may use hybridization or amplification technology to
compare gene expression in a biological sample from a patient to standard samples in order to
detect differential gene expression. Qualitative or quantitative methods for this comparison are
well known in the art.

For example, the cDNA or probe may be labeled by standard methods and added to a
biological sample from a patient under conditions for the formation of hybridization complexes.
After an incubation period, the sample is washed and the amount of label (or signal) associated
with hybridization complexes, is quantified and compared with a standard value. If complex
formation in the patient sample is significantly altered (higher or lower) in comparison to either a
normal or disease standard, then differential expression indicates the presence of a disorder.

In order to provide standards for establishing differential expression, normal and disease

- expression profiles are established. This is accomplished by cornbining a sample taken from

normal subjects, either animal or human, with a cDNA under conditions for hybridization to
occur.’ Standard hybridization complexes may be quantified by comparing the values obtained
using normal subjects with values from an experiment in which a known amount of a substantially
purified sequence is used. Standard values obtained in this manner may be compared with values
obtained from samples from patie.ms who were diagnosed with a particular condition, disease, or
disorder. Deviation from standard values toward those associated with a particular disorder is
used to diagnose that disorder.

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

Immunological Methods
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Detection and quantification of a protein using either specific polyclonal or monoclonal
antibodjes are known in the art. Examples of such techniques include enzyme-linked
immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and fluorescence activated cell
sorting (FACS). A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies
reactive to two non-interfering epitopes is preferred, but a competitive binding assay may be
employed. (See, e.g., Coligan et al. (1997) Current Protocols in Immunology, Wiley-Interscience,
New York NY; and Pound, supra).

THERAPEUTICS

Regions of CCM (SEQ ID NO:1) show chemical and structural similarity to a FYVE-
finger domain-containing protein. In addition, differential expression of CCM is highly associated
with colon disorders, particularly colon cancer and polyps, as shown in Table 1. CCM clearly
plays a role in colon disorders, particularly colon cancer and polyps.

Tn the treatment of conditions associated with increased expression of CCM, it is desirable
to decrease expression or protein activity. In one embodiment, the an inhibitor, antagonist or
antibody of the protein may be administered to a subject to treat a condition associated with
increased expression or activity. In another embodiment, a pharmaceutical composition
comprising an inhibitor, antagonist or antibody in conjunction with a pharmaceutical carrier may
be administered to a subject to treat a condition associated with the increased expression or
activity of the endogenous protein. In an additional embodiment, a vector expressing the
complement of the cDNA or fragments thereof may be administered to a subject to treat the
disorder.

In the treatment of conditions associated with decreased expression of CCM, it is
desirable to increase expression or protein activity. In one embodiment, the protein, an agonist or
enhancer may be administered to a subject to treat a condition associated with decreased
expression or activity. In another embodiment, a pharmaceutical composition comprising the
protein, an agonist or enhancer in conjunction with a pharmaceutical carrier may be administered
to a subject to treat a condition associated with the decreased expression or activity of the
endogenous protein. In an additional embodiment, a vector expressing cDNA may be

administered to a subject to treat the disorder.

Any of the cDNAs, complk y molecules, or fragments thereof, proteins or portions
thereof, vectors delivering these nucleic acid molecules or expressing the proteins, and their
ligands may be administered in combination with other therapeutic agents. Selection of the agents
for use in combinatjon therapy may be made by one of ordinary skill in the art according to
conventional pharmaceutical principles. A combination of therapeutic agents may act

synergistically to affect treatment of a particular disorder at a lower dosage of each agent.
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Modification of Gene Expression Using Nugleic Acids

Gene expression may be modified by designing complementary or antisense molecules
(DNA, RNA, or PNA) to the control, 5°, 3’, or other regulatory regions of the gene encoding CCM.
Oligonucleotides designed with reference to the transcription initiation site are preferred.
Similarly, inhibition can be achieved using triple belix base-pairing which inhibits the binding of
polymerases, transcription factors, or regulatory molecules (Gee et al. In: Huber and Carr (1994)
Molecular and Inmmunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177). A
complementary molecule may also be designed to block translation by preventing binding between
ribosomes and mRNA. In one alternative, a library or plurality of cDNAs or fragments thereof
may be screened to identify those which specifically bind a regulatory, nontranslated sequence.

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage
of RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the
ribozyme molecule to complementary target RNA followed by endonucleolytic cleavage at sites
such as GUA, GUU, and GUC. Once such sites are identified, an oligonucleotide with the same
sequence may be evaluated for secondary structural features which would render the
oligonucleotide inoperable. The suitability of candidate targets may also be evaluated by testing
their hybridization with complementary oligonucleotides using ribonuclease protection assays.

Complementary nucleic acids and ribozymes of the invention may be prepared via
recombinant expression, in vitro or in vivo, or using solid phase phosphoramidite chemical
synthesis. In addition, RNA molecnles may be modified to increase intrace]lular stability and
half-life by addition of flanking sequences at the 5’ and/or 3’ ends of the molecule or by the use of
phosphorothioate or 2’ O-methyl rather than phosphodiesterase linkages within the backbone of
the molecule. Modification is inherent in the production of PNAs and can be extended to other
nucleic acid molecules. Either the inclusion of nontraditional bases such as inosine, queosine, and
wybutosine, and or the modification of adenine, cytidine, guanine, thymine, and uridine with
acetyl-, methyl-, thio- groups renders the molecule less available to endogenous endonucleases.
Screening and Purification Assays

The cDNA encoding CCM may be used to screen a library of molecules or compounds for
specific binding affinity. The libraries may be aptamers, DNA molecules, RNA molecules, PNAs,
peptides, proteins such as transcription factors, enhancers, repressors, and other ligands which
regulate the activity, replication, transcription, or translation of the cDNA in the bjological
system. The assay involves combining the cDNA or a fragment thereof with the library of
molecules under conditions allowing specific binding, and detecting specific binding to identify at
least one molecule which specifically binds the single stranded or, if appropriate, double stranded

molecule.
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In one embodiment, the cDNA of the invention may be incubated with a plurality of
purified molecules or compounds and binding activity determined by methods well known in the
art, e.g., a gel-retardation assay (USPN 6,010,849) or a reticulocyte lysate transcriptional assa.y.
In another embodiment, the cDNA may be incubated with nuclear extracts from biopsied and/or
cultured cells and tissues. Specific binding between the cDNA and a molecule or compound in
the nuclear extract is initially determined by gel shift assay and may be later confirmed by
recovering and raising antibodies against that molecule or compound. When these antibodies are
added into the assay, they cause a supershift in the gel-retardation assay.

In another embodiment, the cDNA may be used to purify a molecule or compound using
affinity chromatography methods well known in the art, In one embodiment, the cDNA is
chemically reacted with cyanogen bromide groups on a polymeric resin or gel. Then a sample is
passed over and reacts with or binds to the cDNA. The molecule or compound which is bound to
the cDNA may be released from the cDNA by increasing the salt concentration of the flow-
through medium and collected.

In a further embodiment, the protein or a portion thereof may be used to purify a ligand
from a sample. A method for using a protein or a portion thereof to purify a ligand would involve
combining the protein or a portion thereof with a sample under conditions to allow specific
binding, detecting specific binding between the protein and ligand, recovering the bound protein,
and using an appropriate chaotropic agent to separate the protein from the purified ligand.

In a preferred embodiment, CCM or a portion thereof may be used to screen a plurality of
molecules or compounds in any of a variety of screening assays. The portion of the protein
employed in such screening may be free in solution, affixed to an abiotic or biotic substrate (e.g.
borne on a cell surface), or located intracellularly. For exaxﬁple, in one method, viable or fixed
prokaryotic bost cells that are stably transformed with recombinant nucleic acids that have
expressed and positioned a peptide on their cell surface can be used in screening assays. The cells
are screened against a plurality or libraries of ligands and the specificity of binding or formation
of complexes between the expressed protein and the ligand may be measured. Specific binding
between the protein and molecule may be measured. Depending on the kind of library being
screened, the assay may be used to identify DNA molecules, RNA molecules, peptide nucleic
acids, peptides, proteins, mimetics, agonists, antagonists, antibodies, immunoglobulins, inhibitors,
and drugs or any other ligand, which specifically binds the protein.

In one aspect, this invention comtemplates 2 method for high throughput screening using
very small assay volumes and very small amounts of test compound as described in USPN
5,876,946, incorporated herein by reference. This method is used to screen large numbers of

molecules and compounds via specific binding. In another aspect, this invention also
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conternplates the use of competitive drug screening assays in which neutralizing antibodies
capable of binding the protein specifically compete with a test compound capable of binding to
the protein or oligopeptide or portion thereof. Molecules or compounds identified by screening
may be used in 2 mammalian model system to evaluate their toxicity, diagnostic, or therapeutic
potential.

Pharmacology

Pharmaceutical compositions are those substances wherein the active ingredients are
contained in an effective amount to achieve a desired and intended purpose. The determination of
an effective dose is well within the capability of those skilled in the art. For any compound, the
therapeutically effective dose may be estimated initially either in cell culture assays or in animal
models. The animal model is also used to achieve a desirable concentration range and route of
administration. Such information may then be used to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of protein or inhibitor which
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity of such agents may be
determined by standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,
EDy, (the dose therapeutically effective in 50% of the population) and LDy, (the dose lethal to
50% of the population). The dose ratio between toxic and therapeutic effects is the therapeutic
index, aﬁd it may be expressed as the ratio, LDsy/EDy,. Pharmaceutical compositions which
exhibit large therapeutic indexes are preferred. The data obtained from cell culture assays and
animal studies are used in formulating a range of dosage for human use.

Model Systems

Animal models may be used as bioassays where they exhibit a phenotypic response
similar to that of humans and where exposure conditions are relevant to human exposures.
Mammals are the most common models, and most infectious agent, cancer, drug, and toxicity
studies are performed on rodents such as rats or mice because of low cost, availability, lifespan,
reproductive potential, and abundant reference literature. Inbred and outbred rodent strains
provide a convenient mode] for investigation of the physiological consequences of under- or over-
expression of genes of interest and for the development of methods for diagnosis and treatment of
diseases. A mammal inbred to over-express a particular gene (for example, secreted in milk) may
also serve as a convenient source of the protein expressed by that gene.

Toxicology

Toxicology is the study of the effects of agents on living systems. The majority of

toxicity studies are performed on rats or mice. Observation of qualitative and quantitative

changes in physiology, behavior, homeostatic processes, and lethality in the rats or mice are used
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to generate a toxicity profile and to assess potential consequences on human health following
exposure to the agent.

Genetic toxicology identifies and analyzes the effect of an agent on the rate of
endogenous, spontaneous, and induced genetic mutations. Genotoxic agents usnally have
comimon chemical or physical properties that facilitate interaction with nucleic acids and are most
harmful when chromosoma] aberrations are transmitted to progeny. Toxicological studies may
identify agents that increase the frequency of structural or functional abm?rmaliﬁes in the tissues
of the progeny if administered to either parent before conception, to the mother during pregnancy,
or to the developing organism. Mice and rats are most frequently used in these tests because their
short reproductive cycle allows the production of the numbers of organisms needed to satisfy
statistical requirements.

Acute toxicity tests are based on a single administration of an agent to the subject to
determine the symptomology or lethality of the agent. Three experiments are conducted: 1) an
initial dose-range-finding experiment, 2) an experiment to natrow the range of effective doses, and
3) a final experiment for establishing the dose-response curve.

Subchronic toxicity tests are based on the repeated administration of an agent. Rat and
dog are commonly used in these studies to provide data from species in different families. With
the exception of carcinogenesis, there is considerable evidence that daily administration of an
agent at high-dose concentrations for periods of three to four months will reveal most forms of
toxicity in adult animals.

Chronic toxicity tests, with a duration of a year or more, are used to demonstrate either the
absence of toxicity or the carcinogenic potential of an agent. When studies are conducted on rats,
a minimum of three test groups plus one control group are used, and animals are examined and
monitored at the outset and at intervals throughout the experiment.

Transgenic Animal Models

Transgenic rodents that over-express or under-express a gene of interest may be inbred
and used to model human diseases or to test therapeutic or toxic agents. (See, e.g., USPN
5,175,383 and USPN 5,767,337.) In some cases, the introduced gene may be activated at a
specific time in a specific tissue type during fetal or postnatal development. Expression of the
transgene is monitored by analysis of phenotype, of tissue-specific mRNA expression, or of serum
and tissue protein levels in transgenic animals before, during, and after challenge with
experimental drug therapies.

Embryonijc Stem Cells
Embryonic (ES) stem cells isolated from rodent embryos retain the potential to form

embryonic tissues. When ES cells are placed inside a carrier embryo, they resume normal
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development and contribute to tissues of the live-bom animal. ES cells are the prefexxed cells
used in the creation of experimental knockout and imockin rodent strains. Mouse ES cells, such
as the mouse 129/SvJ cell line, are derived from the early mouse embryo and are grown under
culture conditions well known in the art. Vectors used to produce a transgenic strain contain a
disease gene candidate and a marker gen, the latter serves to identify the presence of the
introduced disease gene. The vector is transformed into ES cells by methods well known in the
art, and transformed ES cells are identified and microinjected into mouse cell blastocysts such as
those from the C57BL/6 mouse strain. The blastocysts are surgically transferred to
pseudopregnant dams, and the resuiting chimeric progeny are genotyped and bred to produce
heterozygous or homozygous strains.

ES cells derived from human blastocysts may be manipulated in vitro to differentiate into
at least eight separate cell lineages. These lineages are used to study the differentiation of varions
cell types and tissues jn vitro, and they include endoderm, mesoderm, and ectodermal cell types
which differentiate into, for example, neural cells, hematopojetic lineages, and cardiomyocytes.
Knockout Analysis

In gene knockout analysis, a region of a mammalian gene is enzymatically modified to
include a non-raamumalian gene such as the neomycin phosphotransferase gene (neo; Capecchi
(1989) Science 244:1288-1292), The modified gene is transformed into cultured ES cells and
integrates into the endogenous genome by homologous recombination. The inserted sequence
disrupts transcription and translation of the endogenous gene. Transformed cells are injected into

rodent blastulae, and the blastulae are inpl d into pseud dams. T) ic progeny

are crossbred to obtain homozygous inbred lines which lack a functional copy of the mammalian
gene. In one example, the mammalian gene is a human gene.
Knockin Analysis )

ES cells can be used to create knockin humanized animals (pigs) or transgenic animal
models (mice or rats) of human diseases. With knockin technology, a region of a human gene is
injected into animal ES cells, and the human sequence integrates into the animal cell genome.
Transformed cells are injected into blastulae and the blastulae are implanted as described above.
Transgenic progeny or inbred lines are studied and treated with potential pharmaceutical agents to
obtain information on treatment of the analogous human condition. These methods have been
used to model several human diseases.

Non-Human Primate Model

The field of animal testing deals with data and methodology from basic sciences such as

physiology, genetics, chemistry, pharmacology and statistics. These data are paramount in

evaluating the effects of th ic agents on non-human primates as they can be related to
g p pr
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human health. Monkeys are used as human surrogates in vaccine and drug evaluations, and their
responses are relevant to human exposures under similar conditions. Cynomolgus and Rhesus

monkeys (Macaca fascicularis and Macaca mulatta, respectively) and Common Marmosets

(Callithrix jacchus) are the most common non-human primates (NHPs) used in these
investigations. Since great cost is associated with developing and maintaining a colony of NHPs,
early research and toxicological studies are usually carried out in rodent models. Iu studies using
behavioral measures such as drug addiction, NHPs are the first choice test animal. In addition,
NHPs and individual humans exhibit differential sensitivities to many drugs and toxins and can be
classified as a range of phenotypes from “extensive metabolizers” to *“poor metabolizers” of these
agents.

In additional embodiments, the cDNAs which encode the protein may be used in any
molecular biology techniques that have yet to be developed, provided the new techniques rely on
propetties of cDNAs that are currently known, including, but not limited to, such properties as the
triplet genetic code and specific base pair interactions.

EXAMPLES

The examples below are provided to illustrate the subject invention and are not included
for the purpose of limiting the invention. For purposes of example, preparation of the human
brain posterior parietal cortex (BRAENOTO02) and normalized mammary epithelial cell
(EPIMINONOS) libraries will be described.

1 ¢DNA Library Construction
Brain Posterior Parietal Cortex Library

‘The BRAENOT02 ¢cDNA library was constructed from brain posterior patietal cortex
tissue removed from the brain of a 35-year-old Caucasian male. The frozen tissue was
homogenized and lysed in TRIZOL reagent (0.8g tissue/12 ml; Life Technologies) using a
POLYTRON homogenizer (Brinkmann Instruments, Westbury NJ). After brief incubation on ice,
chloroform was added (1:5 v/v), and the mixture was centrifuged to separate the phases. The
upper aqueous phase was removed to a fresh tube, and isopropanol was adcied to precipitate RNA.
The RNA was resuspended in RNase-free water and treated with DNase. The RNA was
re-extracted with acid phenol-chloroform and reprecipitated with sodium acetate and ethanol.
Poly(A+) RNA was isolated using the OLIGOTEX kit (Qiagen, Chatsworth CA).

The mRNA was handled according to the recommended protocols in the SUPERSCRIPT
plasmid system (Life Technologies) which contains a NotI primer-adaptor designed to prime the
first strand cDNA synthesis at the poly(A) tail of mRNAs. Double stranded cDNA was blunted,
ligated to EcoRI adaptors and digestéd with Notl (New England Biolabs, Beveriy MA). The
cDNAs were fractionated on 2 SEPHAROSE CLAB column (APB), and those cDNAs exceeding

25

JP 2004-537971 A 2004.12.24



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

25

(69)

‘WO 02/059311 PCT/US01/48917
400 bp were ligated into pINCY plasmid (Incyte Genomics). The plasmid pINCY was
subsequently transformed into DH50 competent cells (Life Technologies).

Normalized Mammary Bpithelial Cell Library

For purposes of example, the normalization of the mammary epithelial cell library
(EPIMNONOS) is described. About 3.28 x 10° independent clones of the EPEIMNOTO1 plasmid
library in E. coli strain DH12S competent cells (Life Technologies) were grown in liquid culture
under carbenicillin (25 mg/l) and methicillin (1 mg/ml) selection following transformation by
electroporation. To reduce the number of excess cDNA copies according to their abundance
levels in the library, the cDNA library was normalized in a single round according to the
procedure of Soares et al. (1994, Proc Natl Acad Sci 91:9228-9232), with the following
modifications. The primer to template ratio in the primer extension reaction was increased from
2:1t0 10:1. The dNTP concentration in the reaction was reduced to 150 M for each dNTP to
allow the generation of longer (400 to1000 nt) primer extension products. The reannealing
hybridization was extended from 13 to 48 hr. The single stranded DNA circles of the normalized
library were purified by hydroxyapatite chromatography and converted to partially double-
stranded by random priming, ligated into pINCY plasmid and electroporated into DH12S
competent cells (Life Technologies).

I Construction of pINCY Plasmid

The plasmid was constructed by digesting the pSPORT | plasmid (Life Technologies)
with EcoRI restriction enzyme (New England Biolabs, Beverly MA) and filling the overhanging
ends using Klenow enzyme (New England Biolabs) and 2-deoxynucleotide 5-triphosphates
(dNTPs). The plasmid was self-ligated and transformed into the bacterial host, E. coli strain
IM109.

An intermediate plasmid produced by the bacteria (pSPORT 1-ARI) showed no digestion
with BcoRI and was digested with Hind IIT (New England Biolabs) and the overhanging ends were
again filled in with Klenow and dNTPs. A linker sequence was phosphorylated, ligated onto the
5' blunt end, digested with EcoR1, and self-ligated. Following transformation into JM109 host
cells, plasmids were isolated and tested for preferential digestibility with EcoRI, but not with Hind
M. A single colony that met this criteria was designated pINCY plasmid.

After testing the plasmid for its ability to incorporate ¢cDNAs from a library prepared
using Notl and EcoRI restriction enzymes, several clones were sequenced; and a single clone
containing an insert of approximately 0.8 kb was selected from which to prepare a large quantity
of the plasmid. After digestion with NotI and EcoRI, the plasmid was isolated on an agarose gel
and purified using a QIAQUICK column (Qiagen) for use in library construction.

m Isolation and Sequencing of eDNA Clones
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Plasmid DNA was released from the cells and purified using either the MINIPREP kit
(Edge Biosystems, Gaithersburg MD) or the REAL PREP 96 plasmid kit (Qiagen). This kit
consists of a 96-well block with reagents for 960 purifications. The recommended protocol was
employed except for the following changes: 1) the bacteria were cultured in 1 ml of sterile
TERRIFIC BROTH (BD Biosciences, Sparks MD) with carbenicillin at 25 mg/l and glycerol at
0.4%; 2) after inoculation, the cells were cultured for 19 hours and then lysed with 0.3 ml of lysis
buffer; and 3) following isopropanol precipitation, the plasmid DNA pellet was resuspended in
0.1 ml of distilled water. After the last step in the protocol, samples were transferred to a 96-well
block for storage at 4C.

The cDNAs were prepated for sequencing using the MECROLAB 2200 system (Hamilton)
in combination with the DNA ENGINE thermal cyclers (MJ Research). The ¢cDNAs were
sequenced by the method of Sanger and Coulson (1975; Y Mol Biol 94:441-448) using an ABI
PRISM 377 sequencing system (Applied Biosystems) or the MEGABACE 1000 DNA sequencing
system (APB). Most of the isolates wexe sequenced according to standard ABI protocols and kits
(Applied Biosystems) with solution volumes of 0.25x-1.0x concentrations. In the alternative,
cDNAs were sequenced using solutions and dyes from APB.

v E: jon of cDNA S

The cDNAs were extended using the cDNA clone and oligonucleotide primers. One

primer was synthesized to initiate 5’ extension of the known fragment, and the other, to initiate 3’
extension of the known fragment, The initial primers were designed using OLIGO primer analysis
software (Molecular Biology Insights), to be about 22 to 30 nucleotides in length, to have a GC
content of about 50% or more, and to anneal to the target sequence at temperatures of about 68C
to about 72C. Any stretch of nucleotides that would result in hairpin structures and primer-primer
dimerizations was avoided.

Selected cDNA libraries were used as templates to extend the sequence. i more than one
extension was necessary, additional or nested sets of primers were designed. Preferred libraries
have been size-selected to include larger cDNAs and random primed to contain more sequences
with 5’ or upstream regions of genes. Genomiic libraries are used to obtain regulatory elements,
especially extension into the 5’ promoter binding region.

High fidelity amplification was obtained by PCR using methods such as that taught in
USPN 5,932,451, PCR was performed in 96-well plates using the DNA ENGINE thermal cycler
(MU Research). The reaction mix contained DNA template, 200 nmol of each primer, reaction
buffer containing Mg?, (NH,),SO,, and B-mercaptoethanol, Taqg DNA polymerase (APB),
ELONGASE enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the
following parameters for primer pair PCI A and PCI B (Incyte Genomics): Step 1: 94C, three min;
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Step 2: 94C, 15 sec; Step 3: 60C, one min; Step 4: 68C, two min; Step 5: Steps 2, 3, and 4
repeated 20 times; Step 6: 68C, five min; Step 7: storage at 4C. In the alternative, the parameters
for primer pair T7 and SK+ (Stratagene) were as follows: Step 1: 94C, three min; Step 2: 94C, 15
sec; Step 3: 57C, one min; Step 4: 68C, two min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step
6: 68C, five min, Step 7: storage at 4C.

The concentration of DNA in each well was determined by dispensing 100 pl
PICOGREEN quantitation reagent (0.25% reagent in 1x TE, v/v; Molecular Probes) and 0.5 ul of
undiluted PCR product into each well of an opaque fluorimeter plate (Corning, Acton MA) and
allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan I (Labsysterns
Oy) to measure the fluorescence of the sample and to quantify the concentration of DNA. A 5 ul
to 10 pl aliquot of the reaction mixture was analyzed by electrophoresis on a 1% agarose mini-gel
to determine which reactions were successful in extending the sequence.

The extended clones were desalted, concentrated, transferred to 384-well plates, digested
with Cvi)I cholera virus endonuclease (Molecular Biology Research, Madison WI), and sonicated
or sheared prior to religation into pUC18 vector (APB). For shotgun sequences, the digested
nucleotide sequences were separated on low concentration (0.6 to 0.8%) agarose gels, fragments
were excised, and the agar was digested with AGARACE enzyme (Promega). Extended clones
were religated using T4 DNA ligase (New England Biolabs) into pUC18 vector (APB), treated
with Pfu DNA polymerase (Stratagene) to fill-in restriction site overhangs, and transfected into E.
coli competent cells. Transformed cells were selected on antibiotic-containing media, and
individual colonies were picked and cultured overnight at 37C in 384-well plates in LB/2x
carbenicillin Hquid media.

The cells were lysed, and DNA was amplified using primers, Tag DNA polymerase
(APB) and Pfu DNA polymerase (Stratagene) with the following parameters: Step 1: 94C, three
min; Step 2: 94C, 15 sec; Step 3: 60C, one min; Step 4: 72C, two min; Step 5: steps 2, 3, and 4
repeated 29 times; Step 6: 72C, five min; Step 7: storage at 4C. DNA was quantified using
PICOGREEN quantitative reagent (Molecular Probes) as described above. Samples with low
DNA recoveries were reamplified using the conditions described above, Samples were diluted
with 20% dimethylsulfoxide (DMSO; 1:2, v/v), and sequenced using DYENAMIC energy transfer
sequencing primers and the DYENAMIC DIRECT cycle sequencing kit (APB) or the ABI PRISM
BIGDYE terminator cycle sequencing kit (Applied Biosystems).

v Homology Searching of ¢DNA Clones and Their Deduced Proteins

The cDNAs of the Sequence Listing or their deduced amino acid sequences were used to

query databases such as GenBank, SwissProt, BLOCKS, and the like. These databases that

contain previously identified and annotated sequences or domains were searched using BLAST or

28



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

30

(72) JP 2004-537971 A 2004.12.24

WO 02/059311 PCT/US01/48917

BLAST 2 (Altschul et al. supra; Altschul, supra) to produce alignments and to determine which
sequences were exact matches or homologs. The alignments were to sequences of prokaryotic
(bacterial) or eukaryotic (animal, fungal, or plant) origin. Alternatively, algorithms such as the
one described in Smith and Smith (1992, Protein Engineering 5:35-51) could have been used to
deal with primary sequence patterns and secondary structure gap penalties. All of the sequences
disclosed in this application have lengths of at least 49 nucleotides, and no more than 12%
uncalled bases (where N is recorded rather than A, C, G, or T).

As detailed in Karlin (supra), BLAST matches between a query sequence and a database
sequence were evaluated statistically and only reported when they satisfied the threshold of 10%
for nucleotides and 10 for peptides. Homology was also evaluated by product score calculated
as follows: the % nucleotide or amino acid identity {between the query and reference sequences]
in BLAST is multiplied by the % maximum possible BLAST score [based on the lengths of query
and reference sequences) and then divided by 100. In comparison with hybridization procedures
used in the laboratory, the electronic stringency for an exact match was set at 70, and the
conservative lower limit for an exact match was set at approximately 40 (with 1-2% error due to
uncalled bases).

The BLAST software suite, freely available sequence comparison algorithms (NCBI,
Bethesda MD; http://www.ncbi.nlm.nih.gov/gorf/bl2. html), includes various sequence analysis
programs including “blastn” that is used to align nucleic acid molecules and BLAST 2 that is used
for direct pairwise comparison of either nucleic or amino acid molecules. BLAST programs are
commonly used with gap and other parameters set to default settings, e.g.: Matrix: BLOSUMG62;
Reward for match: 1; Penalty for mismatch: -2; Open Gap: 5 and Extension Gap: 2 penalties; Gap
x drop-off: 50; Expect: 10; Word Size: 11; and Filter: on. Identity is measured over the entire
length of a sequence or some smaller portion thereof. Brenner et al. (1998; Proc Natl Acad Sci
95:6073-6078, incorporated herein by reference) analyzed the BLAST for its ability to identify
structural homologs by sequence identity and found 30% identity is a reliable threshold for
sequence alignments of at least 150 residues and 40%, for alignments of at least 70 residues.

The cDNAs of this application were compared with assembled consensus sequences or
templates found in the LIFESEQ GOLD database. Component sequences from ¢DNA, extension,
full length, and shotgun sequencing projects were subjected to PHRED analysis and assigned a
quality score. All sequences with an acceptable quality score were subjected to various pre-
processing and editing pathways to remove low quality 3' ends, vector and linker sequences,
polyA tails, Alu repeats, mitochondrial and ribosomal sequences, and bacterial contamination
sequences. Edited sequences had to be at least 50 bp in length, and low-information sequences

and repetitive elements such as dinucleotide repeats, Alu repeats, and the like, were replaced by
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“Ns” or masked.

Edited sequences were subjected to assembly procedures in which the sequences were
assigned to gene bins. Each sequence could only belong to one bin, and sequences in each bin
were assembled to produce a template. Newly sequenced components were added to existing bins
using BLAST and CROSSMATCH. To be added to a bin, the component sequences had to have a
BLAST quality score greater than or equal to 150 and an alignment of at least 82% local identity.
The sequences in each bin were assembled using PHRAP. Bins with ssveral overlapping
component sequences were assembled using DEEP PHRAP. The orientation of each template was
determined based on the number and orientation of its component sequences.

Bins were compared to one another and those having local similarity of at least 82% were
combined and reassembled. Bins having templates with less than 95% local identity were split.
Templates were subjected to analysis by STITCHER/EXON MAPPER algorithms that analyze the
probabilities of the presence of splice variants, alternatively spliced exons, splice junctions,
differential expression of alternative spliced genes across tissue types or disease states, and the
like. Assembly procedures were repeated periodically, and templates were annotated using
BLAST against GenBank databases such as GBpri. An exact maich was defined as having from
95% local identity over 200 base pairs through 100% local identity over 100 base pairs and a
homolog match as having an E-value (or probability score) of <1 x 10®. The templates were also
subjected to frameshift FASTx against GENPEPT, and homolog match was defined as having an
E-value of <1 x 10®, Template analysis and assembly was described in USSN 09/276,534, filed
March 25, 1999.

Following assembly, templates were subjected to BLAST, motif, and other functional
analyses and categorized in protein hierarchies using methods described in USSN 08/812,290 and
USSN 08/811,758, both filed March 6, 1997, in USSN 08/947,845, filed October 9, 1997; and in
USSN 09/034,807, filed March 4, 1998. Then templates were analyzed by translating each
template in all three forward reading frames and searching each transiation against the PFAM
database of hidden Markov model-based protein families and domains using the HIMMER
software package (Washington University School of Medicine, St: Louis MO;
http://pfam.wustl.edu/). The cDNA was further analyzed using MACDNASIS PRO software
(Hitachi Software Engineering), and LASERGENE software (DNASTAR) and queried against
public databases such as the GenBank rodent, mammalian, vertebrate, prokaryote, and eukaryote
databases, SwissProt, BLOCKS, PRINTS, PFAM, and Prosite.

VI Chromosome Mapping

Radiation hybrid and genetic mapping data available from public resources such as the

Stanford Human Genome Center (SHGC), Whitehead Institute for Genome Research (WIGR),
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and Généthon are used to determine if any of the cDNAs presented in the Sequence Listing have
been mapped. Any of the fragments of the cDNA encoding CCM that have been mapped result in
the assjgnment of all related regulatory and coding sequences mapping to the same location. The -
genetic map locations are described as ranges, or intervals, of human chromosomes. The map
position of an interval, in cM (which is roughly equivalent to 1 megabase of human DNA), is
measured relative to the terminus of the chromosomal p-arm.

VII  Hybridization Technologies and Analyses

Immobilization of cDNAs on a Substrate

The ¢cDNAs are applied to a substrate by one of the following methods. A mixture of
cDNAs is fractionated by gel electrophoresis and transferred to a nylon membrane by capillary
transfer. Alternatively, the cDNAs are individually ligated to a vector and inserted into bacterial
host cells to form a library. The cDNAs are then arranged on a substrate by one of the following
methods. In the first method, bacterial cells containing individual clones are robotically picked
and arranged on a nylon membrane. The membrane is placed on LB agar containing selective
agent (carbenicillin, kanamycin, ampicillin, or chloramphenicol depending on the vector used) and
incubated at 37C for 16 hr. The membrane is removed from the agar and consecutively placed
colony side up in 10% SDS, denaturing solntion (1.5 M NaCJ, 0.5 M NaOH ), neutralizing
solution (1.5 M NaCl, 1 M Tris, pH 8.0), and twice in 2xSSC for 10 min each. The membrane is
then UV irradiated in a STRATALINKER UV-crosslinker (Stratagene).

In the second method, cDNAs are amplified from bacterial vectors by thirty cycles of PCR
using primers complementary to vector sequences flanking the insert. PCR amplification
increases a starting concentration of 1-2 ng nucleic acid to a final quantity greater than 5 pg.
Amplified nucleic acids from about 400 bp to about 5000 bp in length are purified using
SEPHACRYL-400 beads (APB). Purified nucleic acids are arranged on a nylon membrane
manually or using a dot/slot blotting manifold and suction device and are immobilized by
denaturation, neutralization, and UV irradiation as described above. Purified nucleic acids are
robotically arranged and immobilized on polymer-coated glass slides using the procedure
described in USPN 5,807,522. Polymer-coated slides are prepared by cleaning glass microscope
slides (Corning, Acton MA) by ultrasound in 0.1% SDS and acetone, etching in 4% hydrofluoric
acid (VWR Scientific Products, West Chester PA), coating with 0.05% aminopropy! silane (Sigma
Aldrich) in 95% ethanol, and curing in a 110C oven. The slides are washed extensively with
distilled water between and after treatments. The nucleic acids are arranged on the slide and then
immobilized by exposing the array to UV irradiation using a STRATALINKER UV-crosslinker
(Stratagene). Arrays are then washed at room temperature in 0.2% SDS and rinsed three times in

distilled water. Non-specific binding sites are blocked by incubation of arrays in 0.2% casein in
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phosphate buffered saline (PBS; Tropix, Bedford MA) for 30 min at 60C; then the arrays are
washed in 0.2% SDS and rinsed in distilled water as before.
Probe Preparation for Membrane Hybridization

Hybridization probes derived from the cDNAs of the Sequence Listing are employed for
screening cDNAs, mRNAs, or genomic DNA in membrane-based hybridizations. Probes are
prepared by diluting the cDNAs to a concentration of 40-50 ng in 45 p1 TE buffer, denaturing by
heating to 100C for five min, and briefly centrifuging. The denatured cDNA is then added to a
REDIPRIME tube (APB), gently mixed until blue color is evenly distributed, and briefly
centrifuged. Five pl of [**P]dCTP is added to the tube, and the contents are incubated at 37C for
10 min. The labeling reaction is stopped by adding 5 il of 0.2M EDTA, and probe is purified
from unincorporated nucleotides using a PROBEQUANT G-50 microcolumn (APB), The
purified probe is heated to 100C for five min, snap cooled for two min on ice, and used in
membrane-based hybridizations as described below.
Probe Preparation for Polymer Coated Slide Hybridization

Hybridization probes derived from mRNA isolated from samples are employed for
screening cDNAs of the Sequence Listing in array-based hybridizations. Probe is prepared using
the GEMbright kit (Incyte Genornics) by diluting mRNA to a concentration of 200 ng in 9 ul TE
buffer and adding 5 pl 5x buffer, 1 u1 0.1 M DTT, 3 gl Cy3 or Cy5 labeling mix, 1 ] RNase
inhibitor, 1 ul reverse transcriptase, and 5 pl 1x yeast control mRNAs. Yeast control mRNAs are
synthesized by in vitro transcription from noncoding yeast genomic DNA (W. Lei, unpublished).

As quantitative controls, one set of control mRNAs at 0.002 ng, 0.02 ng, 0.2 ng, and 2 ng are
diluted into reverse transcription reaction mixture at ratios of 1:100,000, 1:10,000, 1:1000, and
1:100 (w/w) to sample mRNA respectively. To examine mRNA differential expression patterns, a
second set of control mRNAs are diluted into reverse transcription reaction mixture at ratios of
1:3, 3:1, 1:10, 10:1, 1:25, and 25:1 (w/w). The reaction mixture is mixed and incubated at 37C for
two hr. The reaction mixture is then incubated for 20 min at 85C, and probes are purified using
two successive CHROMA SPIN+TE 30 columus (Clontech, Palo Alto CA). Purified probe is
ethanol precipitated by diluting probe to 90 I in DEPC-treated water, adding 2 gl Img/ml
glycogen, 60 1§ M sodium acetate, and 300 1 100% ethanol. The probe is centrifuged for 20
min at 20,800xg, and the pellet is resuspended in 12 pl resuspension buffer, heated to 65C for five
min, and mixed thoroughly. The probe is heated and mixed as before and then stored on ice.
Probe is used in high density array-based hybridizations as described below.
Membrane-based Hybridization

Membranes are pre-hybridized in hybridization solution containing 1% Sarkosyl and 1x
high phosphate buffer (0.5 M NaCl, 0.1 M Na,HPO,, 5 mM EDTA, pH 7) at 55C for two hr. The
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probe, diluted in 15 ml fresh hybridization solution, is then added to the membrane. The
membrane is hybridized with the probe at 55C for 16 hr. Following hybridization, the membrane
is washed for 15 min at 25C in 1mM Tris (pH 8.0), 1% Sarkosyl, and four times for 15 min each
at 25C in ImM Tris (pH 8.0). To detect hybridization complexes, XOMAT-AR film (Eastman
Kodak, Rochester NY) is exposed to the membrane overnight at -70C, developed, and examined
visually.
Polymer Coated Slide-based Hybridization

Probe is heated to 65C for five min, centrifuged five min at 9400 rpm in a 5415C

microcentrifuge (Eppendorf Scientific, Westbury NY), and then 18 ulis aliquoted onto the array
surface and covered with a coverslip. The arrays are transferred to a waterproof chamber having a
cavity just slightly larger than a microscope slide. The chamber is kept at 100% humidity
internatly by the addition of 140 ul of 5xSSC in a corner of the chamber. The chamber containing
the arrays is incubated for about 6.5 hr at 60C. The arrays are washed for 10 min at 45C in
1xSSC, 0.1% SDS, and three times for 10 min each at 45C in 0.1xSSC, and dried.

Hybridization reactions are performed in absolute or differential hybridization formats. In
the absolute hybridization format, probe from one sample is hybridized to array elements, and
signals are detected after hybridization complexes form. Signal strength correlates with probe
mRNA levels in the sample. In the differential hybridization format, differential expression of a
set of genes in two biological samples is analyzed. Probes from the two samples are prepared and
labeled with different labeling moieties. A mixture of the two labeled probes is hybridized to the
array elements, and signals are examined under conditions in which the emissions from the two
different labels are individually detectable. Elements on the array that are hybridized to
substantially equal numbers of probes derived from both biological samples give a distinct
combined fluorescence (Shalon W(095/35505).

Hybridization complexes are detected with a microscope equipped with an Innova 70
mixed gas 10 W laser (Coherent, Santa Clara CA) capable of generating spectral lines at 488 nm
for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser light is focused on
the array using a 20X microscope objective (Nikon, Melville NY). The slide containing the array
is placed on a computer-controlled X-Y stage on the microscope and raster-scanned past the
objective with a resolution of 20 micrometers. In the differential hybridization format, the two
fluorophores are sequentially excited by the laser. Emitted light is split, based on wavelength, into
two photomultiplier tube detectors (PMT R1477, Hamamatsu Photonics Systems, Bridgewater NJ)
corresponding to the two fluorophores. Appropriate filters positioned between the array and the
photomultiplier tubes are used to filter the signals. The emission maxima of the fluorophores used

are 565 nm for Cy3 and 650 nm for Cy5. The sensitivity of the scans is calibrated using the signal
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intensity generated by the yeast control mRNAs added to the probe mix. A specific Jocation on
the array contains a complementary DNA sequence, allowing the intensity of the signal at that
location to be correlated with a weight ratio of hybridizing species of 1:100,000.

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-
digital (A/D) conversion board (Analog Devices, Norwood MA) installed in an IBM-compatible
PC computer. The digitized data are displayed as an image where the signal intensity is mapped
using a linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red
(high signal). The data is also analyzed quantitatively. Where two different fluorophores are
excited and measured simultaneously, the data are first corrected for optical crosstalk (due to
overlapping emission spectra) between the fluorophores using the emission spectrum for each
fluorophore. A grid is superimposed over the fluorescence signal image such that the signal from
each spot is centered in each element of the grid. The fluorescence signal within each element is
then integrated to obtain a numerical value corresponding to the average intensity of the signal.
The software used for signal analysis is the GEMTOOLS program (Incyte Genormics).

VIII Electronic Analysis

BLAST was used to search for identical or related molecules in the GenBank or LIFESEQ
databases (Incyte Genomics). The product score for human, rat, monkey, and dog sequences was
calculated as follows: the BLAST score is multiplied by the % nucleotide identity and the product
is divided by (5 times the length of the shorter of the two sequences), such that a 100% alignment
over the length of the shorter sequence gives a product score of 100. The product score takes into
account both the degree of similarity between two sequences and the length of the sequence
match, For example, with a product score of 40, the match will be exact within a 1% to 2% error,
and with a product score of at least 70, the match will be exact. Similar or related molecules are
usually identified by selecting those which show product scores between 8 and 40.

Electronic northern analysis is performed at a product score of 70. All sequences and
¢DNA libraries in the LIFESEQ database are categorized by systern, organ/tissue and cell type.
The categories include cardiovascular system, connective tissue, digestive system, embryonic
structures, endocrine system, exocrine glands, female and male genitalia, germ cells,
hemic/immune system, liver, musculoskeletal system, nervous system, pancreas, respiratory
system, sense organs, skin, stomatognathic system, unclassified/mixed, and the urinary tract. For
each category, the number of libraries in which the sequence is expressed are counted and shown
over the total number of librares in that category. In a non-normalized library, expression levels
of two or more are significant.

IX Complementary Molecules
Molecules complementary to the cDNA, from about 5 (PNA) to about 5000 bp
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(complement of a cDNA insert), are used to detect or inhibit gene expression. These molecules
are selected using OLIGO primer analysis software (Molecnlar Biology Insights). Detection is
described in Example VII. To inhibit transcription by preventing promoter binding, the
complementary molecule is designed to bind to the most unique 5° sequence and includes
nucleotides of the 5' UTR upstream of the initiation codon of the open reading frame.
Complementary molecules include genomic sequences (such as enhancers or introns) and are wsed
in "triple helix" base pairing to compromise the ability of the double helix to open sufficiently for
the binding of polymerases, transcription factors, or regulatory molecules. To inhibit translation,
a complementary molecule is designed to prevent ribosomal binding to the mRNA encoding the
protein.

Complementary molecules are placed in expression vectors and used to transform a cell
line to test efficacy; into an organ, tumor, synovial cavity, or the vascular system for transient or
short term therapy; or into a stem cell, zygote, or other reproducing lineage for long term or stable
gene therapy. Transient expression lasts for a month or more with a non-replicating vector and for
three months or more if appropriate elements for inducing vector replication are used in the
transformation/expression system.

Stable transformation of appropriate dividing cells with a vector encoding the
complementary molecule produces a transgenic cell line, tissue, or organism (USPN 4,736,866).
Those cells that assimilate and replicate sufficient quantities of the vector to allow stable
integration also produce enough complementary molecules to compromise or entirely eliminate
activity of the cDNA encoding the protein. -

X Selection of Sequences, Microarray Preparation and Use

Incyte clones represent template sequences derived from the LIFESEQ GOLD assembled
human sequence database (Incyte Genomics). In cases where more than one clone was available
for a particular template, the 5'-most clone in the template was used on the microarray. The
HUMAN GENOME GEM series 1-3 microarrays (Incyte Genomics) contain 28,626 array
elements which represent 10,068 annotated clusters and 18,558 unannotated clusters. For the
UNIGEM series microarrays (Incyte Genomics), Incyte clones were mapped to non-redundant
Unigene clusters (Unigene database (build 46), NCBI; Shuler (1997) T Mol Med 75:694-698), and
the 5 clone with the strongest BLAST alignment (at least 90% identity and 100 bp overlap) was
chosen, verified, and used in the construction of the microarray. The UNIGEM V microarray
(Incyte Genomics) contains 7075 array elements which represent 4610 annotated genes and 2,184
unannotated clusters.

To construct microarrays, cDNAs were amplified from bacterial cells using primers

complementary to vector sequences flanking the cDNA insert. Thirty cycles of PCR increased the

35



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

25

30

35

(79)

WO 02/059311 PCT/US01/48917

initial quantity of cDNAs from 1-2 ng to a final quantity of greater than 5 pg. Amplified cDNAs
were then purified using SEPHACRYL-400 columns (APB ). Purified cDNAs were immobilized
on polymer-coated glass slides. Glass microscope slides (Corning, Corning N'Y) were cleaned by
ultrasound in 0.1% SDS and acetone, with extensive distilled water washes between and after
treatments. Glass slides were etched in 4% hydrofluoric acid (VWR Scientific Products, West
Chester PA), washed thoroughly in distilled water, and coated with 0.05% aminopropyl silane
(Sigma Aldrich) in 95% ethanol. Coated slides were cured in a 110°C oven. ¢cDNAs were applied
to the coated glass substrate using a procedure described in USPN 5,807,522. One microliter of
the cDNA. at an average concentration of 100 ng/ul was loaded into the open capillary printing
element by a high-speed robotic apparatus which then deposited about 5 nl of cDNA per slide.

Microarrays were UV-crosslinked using a STRATALINKER UV-crosslinker
(Stratagene), and then washed at room temperature once in 0.2% SDS and three times in distilled
water. Non-specific binding sites were blocked by incubation of microarrays in 0.2% casein in
phosphate buffered saline (Tropix, Bedford MA) for 30 minutes at 60°C followed by washes in
0.2% SDS and distilled water as before.
XI Preparation of Samples
Tissue Samples

Matched normal colon and cancerous colon or colon polyp tissue samples were provided
by the Huntsman Cancer Institute, (Salt Lake City, UT). Donor 3311 is an 85 year-old male
diagnosed with colon cancer. Donor 3753 is an individual, sex unknown, with normal colon
tissue. Donor 3757 is an individual, sex unknown, diagnosed with colon cancer. Donor 3756 is
an individual, sex unknown, diagnosed with colon cancer. Donor 3755 is an individual, sex
unknown, diagnosed with a colon polyp. Donor 3754 is an individual, sex unknown, diagnosed
with a colon polyp. Donor 3583 is a 59 year-old male diagnosed with a right colectomy,
tubulovillous colon polyp, hyperplastic colon polyp, and colon adenoma. Donor 3649 is an 86
year-old individual, sex unknown, diagnosed with an invasive, well-differentiated
adenocarcinoma. Donor 3647 is an 83 year-old individual, sex unknown, diagnosed with an
invasive, moderately well-differentiated adenocarcinoma with metastases to the lymph nodes.
Comparisons were done with matched normal and tumor or polyp tissue from the same donor.
Donor 3983 is a 23 year-old individual, sex unknown, diagnosed with a polyp from adenomatous

polyposis coli and with moderately differentiated ad. inoma that had met: ized to the

lymph nodes.
XII  Expression of CCM
Expression and purification of the protein are achieved using either a mammalian cell

expression system or an insect cell expression system. The pUB6/V5-His vector system
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(Invitrogen, Carlsbad CA) is used to express CCM in CHO cells. The vector contains the
selectable bsd gene, multiple cloning sites, the promoter/enbancer sequence from the human
ubiquitin C gene, a C-terminal V5 epitope for antibody detection with anti-V5 antibodies, and a C-
terminal polyhistidine (6xHis) sequence for rapid purification on PROBOND resin (Invitrogen).
Transformed cells are selected on media containing blasticidin.

Spodoptera frugiperda (Sf9) insect cells are infected with recombinant Autographica
californica nuclear polyhedrosis virus (baculovirus). The polyhedrin gene is replaced with the
¢DNA by homologous recombination and the polyhedrin promoter drives cDNA transcription.
The protein is synthesized as a fusion protein with 6xhis which enables purification as described
above. Purified protein is used in the following activity and to mmake antibodies
XIII  Production of Antibodies

CCM is puritied vsing polyacrylamide gel electrophoresis and used to immunize mice or
rabbits. Antibodies are produced using the protocols below. Alternatively, the amino acid
sequence of CCM is analyzed using LASERGENE software (DNASTAR) to determine regions of
high antigenicity. An antigenic epitope, usually found near the C-terminus or in a hydrophilic
region is selected, synthesized, and used to raise antibodies. Typically, epitopes of about 15
residues in length are produced using an ABI431A peptide synthesizer (Applied Biosystems)
using Fmoc-chemistry and coupled to KLH (Sigma-Aldrich) by reaction with N-
maleimidobenzoyl-N-hydroxysuccinimide ester to increase antigenicity.

Rabbits are immunized with the epitope-KLH complex in complete Freund’s adjuvant.
Immunizations are repeated at intervals thereafter in incomplete Freund’s adjuvant. After a
minimum of seven weeks for mouse or twelve weeks for rabbit, antisera are drawn and tested for
antipeptide activity. Testing involves binding the peptide to plastic, blocking with 1% bovine
serum albumin, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-
rabbit IgG. Methods well known in the art are used to determine antibody titer and the amount of
complex formation.

XIV  Purification of Naturally Occurring Protein Using Specific Antibodies

Naturally occurring or recombinant protein is purified by immunoaffinity chromatography
using antibodies which specifically bind the protein. An immunoaffinity column is constructed by
covalently coupling the antibody to CNBr-activated SEPHAROSE resin (APB). Media containing
the protein is passed over the immunoaffinity column, and the colurmm is washed using high ionic
strength buffers in the presence of detergent to allow preferential absorbance of the protein. After
coupling, the protein is eluted from the column using a buffer of pH 2-3 or a high concentration of
urea or thiocyanate ion to disrupt antibody/protein binding, and the protein is collected.

p: 4% Screening Molecules for Specific Binding with the cDNA or Protein

37



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

35

(81)

WO 02/059311 PCT/US01/48917

The cDNA, or fragments thereof, or the protein, or portions thereof, are labeled with 3?P-
dCTP, Cy3-dCTP, or Cy5-dCTP (APB), or with BIODIPY or FITC (Molecular Probes, Bugene
OR), respectively. Libraries of candidate molecules or compounds previously arranged on a
substrate are incubated in the presence of labeled cDNA or protein. After incubation under
conditions for either a nucleic acid or amino acid sequence, the substrate is washed, and any
position on the substrate retaining label, which indicates specific binding or complex formation, is
assayed, and the ligand is identified. Data obtained using different concentrations of the nucleic
acid or protein are used to calculate affinity between the labeled nucleic acid or protein and the
bound molecule.

XVI  Two-Hybrid Screen

A yeast two-hybrid system, MATCHMAKER LexA Two-Hybrid system (Clontech
Laboratories, Palo Alto CA), is used to screen for peptides that bind the protein of the invention.
A ¢DNA encoding the protein is inserted into the multiple cloning site of a pLexA vector, ligated,
and transformed into E. coli. ¢cDNA, prepared from mRNA, is inserted into the multiple cloning
site of a pB42AD vector, ligated, and transformed into E. coli to construct a cDNA library. The
pLexA plasmid and pB42AD-cDNA library constructs are isolated from E. coli and used in a 2:1
ratio to co-transform competent yeast EGY48[p8op-lacZ] cells using a polyethylene glycol/lithium
acetate protocol. Transformed yeast cells are plated on synthetic dropout (SD) media lacking
histidine (-Fis), tryptophan (-Trp), and uracil (-Ura), and incubated at 30C until the colonies have
grown up and are counted. The colonies are pooled in a niinimal volume of 1x TE (pH 7.5),
replated on SD/-His/-Lew/-Trp/-Ura media supplemented with 2% galactose (Gal), 1% raffinose
(Raf), and 80 mg/ml 5-bromo-4-chloro-3-indolyl §-d-galactopyranoside (X-Gal), and subsequently
examined for growth of blue colonies. Interaction between expressed protein and cDNA. fusion
proteins activates expression of a LEU2 reporter gene in EGY48 and produces colony growth on
media lacking leucine (-Leu). Interaction also activates expression of B-galactosidase from the
p8op-lacZ reporter construct that produces blue color in colonies grown on X-Gal.

Positive interactions between expressed protein and cDNA fusion proteins are verified by
isolating individual positive colonies and growing them in SD/-Trp/-Ura liquid medium for { to 2
days at 30C. A sample of the culture is plated on SD/-Trp/-Ura media and incubated at 30C until
colonies appear. The sample is replica-plated on SD/-Trp/-Ura aud SD/-His/-Trp/-Ura plates.
Colonies that grow on SD containing histidine but not on media lacking histidine have lost the
pLexA plasmid. Histidine-requiring colonies are grown on SD/Gal/Raf/X-Gal/-Trp/-Ura, and
white colonies are isolated and propagated. The pB42AD-cDNA plasmid, which contains a
cDNA encoding a protein that physically interacts with the protein, is isolated from the yeast cells

and characterized.
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XVII CCM Assay

The localization of CCM in the intestine is detected by fluorescence microscopy as
described by Boll et al. (1993; J Biol Chem 268:12901-12911). Sections of intestinal tissue are
fixed with 2.5% paraformaldehyde and 0.1% glutaraldehyde and incubated with antibodies against
CCM. Subcellular distributions of CCM are visualized by incubation with biotinylated goat anti-
guinea pig IgG (Kirkegaard and Perry Laboratories, Gaithersburg MD) followed by streptavidin
complexed with the fluorescent dye Texas Red (APB).

All patents and publications mentioned in the specification are incorporated by reference
herejn. Various modifications and variations of the described method and system of the invention
will be apparent to those skilled in the art without departing from the scope and spirit of the
invention. Although the invention has been described in connection with specific preferred
embodiments, it should be understood that the invention as claimed should not be unduly limited
to such specific embodiments. Indeed, various modifications of the described modes for carrying
out the invention that are obvious to those skilled in the field of molecular biology or related fields

are intended to be within the scope of the following claims.
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‘What is claimed is:
1. Anisolated cDNA encoding a protein having the amino acid sequence of SEQ ID NO:1.
2. Anisolated cDNA selected from:
a) a nucleic acid sequence of SEQ ID NO:2 or the complement thereof;
b) a fragment of SEQ ID NO:2 selected from SEQ ID NOs:3-22 or the complement thereof;

¢) a variant of SEQ ID NO:2 selected from SEQ ID NOs:23-34.
A composition comprising the cDNA or the complement of the cDNA of claim 1.
A vector comprising the cDNA of claim 1.

A host cell comprising the vector of claim 4.

I

A method for using a ¢cDNA to produce a protein, the method comprising:

a) culturing the host cell of claim 5 under conditions for protein expression; and

b) recovering the protein from the host cell culture.

7. A method for using a cDNA to detect expression of a nucleic acid in a sample comprising:
a) hybridizing the composition of claim 3 to nucleic acids of the sample, thereby forming
hybridization complexes; and
b) comparing hybridization complex formation with a standard, wherein the comparison
indicates expression of the cDNA in the sample.

8. The method of claim 7 further comprising amplifying the nucleic acids of the sample prior to

hybridization.

9. The method of claim 7 wherein the composition is attached to a substrate.

10. The method of claim 7 whetein the ¢cDNA is differentially expressed when compared with

the standard and is diagnostic of a colon cancer or colon polyps.

11. A method of using a cDNA to screen a plurality of molecules or compounds, the method

comprising:

a) combining the cDNA of claim 1 with a plurality of molecules or compounds under
conditions to allow specific binding; and

b) detecting specific binding, thereby identifying a molecule or compound which spéciﬁcally
binds the cDNA.

12. The method of claim 11 wherein the molecules or compounds are selected from DNA.

molecules, RNA molecules, peptide nucleic acids, artificial chromosome constructions, peptides,

transcription factors, repressors, and regulatory molecules.

13. A purified protein or a portion thereof selected from:

a) an amino acid sequence of SEQ ID NO:1;

b) an antigenic epitope of SEQ ID NO:1; and
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c) a biologically active portion of SEQ ID NO:1.
14. A composition comprising the protein of claim 13.
15. A method for using a protein to screen a plurality of molecules or compounds to identify at
least one ligand, the method comprising:
a) combining the protein of claim 13 with the molecules or compounds under conditions to
aJlow specific binding; and
b) detecting specific binding, thereby identifying a ligand which specifically binds the
protein.
16. The method of claim 15 wherein the molecules or compounds are selected from DNA
molecules, RNA molecules, peptide nucleic acids, peptides, proteins, mimetics, agonists,
antagonists, antibodies, immmunoglobulins, inhibitors, and drugs.
17. A method of using a protein to prepare and purify antibodies comprising:
a) immunizing a animal with the protein of claim 13 under conditions to elicit an antibody
response;
b) isolating animal antibodies;
c) attaching the protein to a substrate;
d) contacting the substrate with isolated antibodies under conditions to allow specific binding
to the protein;
e) dissociating the antibodies from the protein, thereby obtaining purified antibodies.
18. An antibody produced by the method of claim 17.
19. An isolated protein comprising SEQ ID NO:1.
20. A purified antibody which binds specifically to the protein of claim 19.
21. A method for preparing and purifying a polyclonal antibody with the specificity of the
antibody of claim 20 comprising:
2) immunizing a animal with a protein of SEQ ID NO:1 under conditions to elicit an antibody
response;
b} isolating animal antibodies;
c) attaching the protein to a substrate;
d) contacting the substrate with isolated antibodies under conditions to allow specific binding
to the protein;
e) dissociating the antibodies from the protein, thereby obtajning purified polyclonal
antibodies.
22. A polyclonal antibody produced by the method of claim 21.
23. A method for preparing a moncclonal antibody with the specificity of the antibody of claim 20

comprising:

42



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

(86)

WO 02/059311 PCT/US01/48917

2) immunizing a animal with a protein of SEQ ID NO:1 under conditions to elicit an antibody
response;

b) isolating antibody-producing cells from the animal;

c) fusing the antibody-producing cells with immortalized cells in culture to form monoclonal
antibody producing hybridoma cells;

d) culturing the hybridoma cells; and

) isolating monoclonal antibodies from culture.
24. A monoclonal antibody produced by the method of claim 23.
25. A method for using an antibody to immunopurify a protein comprising:

a) attaching an antibody of claim 20 to a substrate,

b) exposing the antibody to a sample containing protein under conditions to allow
antibody:protein complexes to form,

¢) dissociating the protein from the complex, and

d) collecting the purified protein.
26. A method for using an antibody to detect expression of a protein in a sample, the method
comprising:

a) combining the antibody of claim 20 with a sample under conditions which allow the
formation of antibody:protein complexes; and

b) detecting complex formation, wherein complex formation indicates expression of the
protein in the sample.
27. The method of claim 2 wherein complex formation is compared with standards and is
diagnostic of a colon disorder, particularly colon cancer, or colon polyps.
28. A composition comprising an antibody of claim 20 and a labeling moiety.

29. A composition comprising an antibody of claim 20 and a pharmaceutical agent.
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<110>

<120>
<130>

<140>
<141>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

INCYTE GENCMICS, INC.
WOLVEN, Amy

KRASNOW, Randi E.
WARREN, Bridget
BAUGHN, Mariah R.

COLON CANCER MARKER
PC-0031 PCT

To Be Assigned
Herewith

09/740,235
2000-12-18

36

PERL Program
1

784

BRT
Home sapilens

misc_feature

Incyte ID No: 5098330CDL

1

Met Ala Ser Leu Asp Asp Pro
1 5

Cys Pro Leu Cys Leu Lys Asp

20

Ser His Tyr Glu Glu Glu His

35

Gly Gln Ile Lys Ser Leu Val

50

Arg Leu Leu Lys Arg Glu Gly

65

Gln Gly Tyr Glu Ser Phe Ser

80

Trp Glu Pro Gln Glu Leu Gly

95

Phe Lys Lys His Arg Ala Ala

110

Vval aAsn Lys Leu Ile Ile Arg

125

Arg Thr Asn Thr Glu Ser Ala

140

Val val Pro Trp Val Asn Asp

155

Cys Gly Asn Lys Phe Ser Ile

170

Leu Cys Gly Ser Ile Met Cys

185

Leu Pro Leu Ala Asn Lys Leu

200

Ser Thr His Thr Ser Pro Ser

215

Ser Arg Arg Gly Ser Ile Ser

230

Leu Asp Glu Lys Asp Asp Asp

Gly
Leu
Ser
Gln
ASD
Tyx
Ala
Arg
Leu
Lys
Gln
Arg
Lys
Thr
GIn
Ser

Arg

Glu

Gln

Gly

Lys
Asp
Gly
Val
Ile
Glu
Ile
Asp
Asn
Lys
Ser
Ser
Met

Ile

1/18

160

175
Cys
190
Ala
205
Pro
220
Ser
235

Arg
Met
Ser
Asn
Ser

Cys

Glu
Tyr
Arg
Lys
Glu
Asp
Hig
Tyr
Thr
Ile
rhe
His
Glu
Lys
Ser
Val

Cys

Gly
Gln
Asp
Ala
Ser
Pro
Leu
val
Ala
Glu
Cys
His
Leu
Glu
val
Ser

Thx

Phe
Leu
val
Lys
Gly
Tyr
Ser
val
Phe
Lys
Pro
Cys
Ile
Ser
His
Ser

His

195
Leu
210
Gly
225
Val
240
Cys
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Ala
Tyxr

Gly

val

Asp
Thr
Glu
Ser
Asp
Leu
Pro
Ala
Pro
Glu
Ser
ala
Leu
Gln

Thx

Asp
Ala
Glu
Leu
Phe
Ala
Lys
Cly
Pro
Asp
Ala
Asn
Asn
Glu

Pro

Thr
Pro
Lys
Leu
Leu
Ser
His
Thr
Thr
Met
Gln
Ala
Arg
Ser
Ser
Arg
Gln
Glu
Arg
His
Gln
Leu
Thr
Pro
Gln
Leu
Gly
Pro
Pro
Glu

Gly

Leu

Asp

Asn
Arg
Lys
Pro
Leu
Lys

Glu

Asn
Lys
Glu

Phe

Gln

Glu

Thr
Leu
Asp

Pro

Gln
Sexr
val
Phe
Phe
Asp

Asn

245
Leu
260
Ile
275
Rsp
290
Ala
305
val
320
Lys
335
Ser
350
Phe
365
Glu
380
Arg
395
Arg
410
Gly
425
Ala
440
Asp
455
Ile
470
Leu
485
Gln
500
Glu
515
Leu
530
Arg
545
Glu
560
Leu
575
Ser
590
Ala
605
His
620
Ser
635
Ser
650
Glu
665
Ile
680
Glu
695
Pro
710

Lys

val

Leu
Val
Glu
Pro

Leu

His

Phe

Arg
Lys
Lys
Glu
val
Leu
Leu
Gln
Phe
Arg
Glu
val
Gly
Asp
Gln
Glu
Glu
Leu

Arg

Ser
Ser
Ser
Gly
Gly
Met
Asp
Glu
Pro
Pro

Glu

Glu
Leu
Ala
Thr
Gln
Thr
Arg
Glu
Glu
ala
Glu
Ala
Trp
Pro
Ala
Asn
Lys
Gln
Glu
Ser
Arg
Ser
Ser
Gln
Pro
Glu
Pro
Asp
Asp
Gln

Glu

Gln
TYyT
Pro
Thr
Lys
Leu
Leu
Lys
Glu
val
Arg
Ser
Leu
Leu
Lys
Leu
Ala
Arg
Arg
Leu
Glu
Pro
Thr
Glu
Sexr
Glu
Ser

Glu

Gln

Pro

2/18
250
Gln
265
Glu
280
Glu
295
TYyr
310
val
325
Gly
340
Gln
355
Leu
370
Leu
385
Glu
400
Gln
415
Leu
430
Pro
445
Leu
460
Ala
475
Arg
490
Ile
505
Glu
520
Glu
535
Asp
550
Pro
565
val
580
Gln
595
Arg
610
Leu
625
Ala
640
Ala
655
Glu
670
Pro
685
Arg
700
Thr
715

Ile

Lys

ser
Tyr
Leu
Arg
Leu
Lys
Arg
Ser
Arg
Leu
Gln

Ala

Leu
Asn

Thr

Leu

Cys

ASp
Leu
Ile
Leu
Glu
Asn
Met
Gly
Lys
Gln
Gly
Arg
Ser
Gln
Gly
Leu
Leu
Leu

Phe

Thr
Ser
Thr
Pro
Pro
Thr
Ile
Glu
Pro
Ser

Ile

Glu
Arg
Arg
Glu
Leu
Gln
Ile
Leu
Lys
Ala
Leu
Gly
Gly
Ile
Arg
Gln
Ser
Gln
Arg
Glu
His
Ser
Arg
Gln
Phe
Gly
Leu
Ala
Asn
Ser

Asn

Lys
Leu
Met
His
Ile

Asp

Met
Arg
Ala
Ala
Pro
Gly
His
Met
Asp

Arg

val
Ile
Leu
Thr
val
Ser
AsSp
Pro
Lys
val
Pro
Pro

Pro

255
Glu
270
Cys
285
Ala
300
Ala
315
AsSp
330
Pro
345
TYX
360
Ser
375
Lys
390
Leu
405
Sex
420
Ala
435
Gln
450
Asn
465
Asp
480
Glu
495
Arg
510
Leu
525
Ala
540
Gly
555
Ala
570
Ala
585
Trp
600
Ser
615
Glu
630
Pro
645
Glu
660
ala
675
Phe
690
Leu
705
Phe
720
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Glu Met Asp Ser
Glu Glu Leu Leu
Phe Asp Ala Lys

Thr Glu Asn Leu

725

740

755

770

Gly Gly Thr Asp

<210> 2

<211> 8021
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 2

gcectgeoegag
aggcacagayg
ggtgtcttac
gcatcaagta
gtggcatatg
teeteotact
tgtgectgett
ttggcatgag
gacccagygy
ttetatecage
gggcaaatta
gaaggggaty
gttgatcctt
ttcaaaaaac
atcaggttag
gcaatagaaa
togtgggaata
atgtgcaaga
agcaaggagt
tececgecgag
gatgaccgga
attgatgaga
atggagaaag
ggggagacaa
tatgagctga
ccaccacatc
gtgcaggaaa

aaaaagaaaa.

gagtcccage
gaggtggeat
ctgtcaggag
atcacatcat
caggagaacc
gagctgtoce
cgtgaacggy
actcggtece
cgeacccace
cccaagacad
gttggccagy
aacccetttg
gctgecagagy
gaagaggacy

ttecgagega
ceoegggecty
aagtatcaag
aaaacttctg
aattatgaag
ccagagagga
aagctaatge
attcctgect
aagtgaggga
ttcactcaca
aaagtcttgt
atcgageaga
acatgtggga
accgagetge
agaagctcac
agtctgtggt
agttcagcat
agtgtataga
ccetgageac
geagcatcag
tecgetgetg
aggagcacac
ttgaccagaa
cctacagtct
tagacgettt
caagcaattt
agttgettgy
ggaaggagga
gaaggcttga
ctctecgeag
gtcaggggea
tcatcaggea
tgcggecaget
ggaggcagge
agttggaacg
tggacttcag
ttgcttatge
cttcacttag
agcgettace
atgaggaaga
ttteocttaga
aggaggagga

Asp Ser Gly Pro

Leu Gln Gln Ile

Arg Glu Leu Lys

5098390CB1

ccegatggaga
aagggggaga
aacttactat
cttgttgata
ttggatcatt
aacctcateo
tgcgggaacce
tcectagggtt
gggctteeto
ttacgaggaa
ccagaaggct
gtcagggace
acccoaggag
tagaattgac
tgcatttgac
gecttgggte
coggaaccge
gctcatcage
ccacaccaga
cagcatgage
tacacactge
acctgacate
agctecagaa
ggaacatgeo
aagtaagaag
geggetgeag
tttgatgtea
aatggagagy
ggaaaggcay
gggeectgee
gagtgaggac
ggccaaggee
geaggacgay
tgaggagoag
agaaagggag
agaaatcgge
tttggatcta
ctcaactcaa
ccagagcage
cectctccage
ccettcagee
agcagtggca

3/18

Glu ala Glu
730

Asp Asn Ile
745

Gln Cys Gly Arg Leu Asp Glu

760
His Thr Leu
775

tggeggetge
caaacctggg
atgtggttga
agtacttcag
tggaatgaat
agggccatga
atggttectt
gagagcggea
tgceectetgt
gaacactcag
aaaaaagcaa
caaggatatg
cttggtgetg
cactatgttg
agaacaaata
aacgaccagyg
cgccaccact
ctteccttgy
cccagecagh
agtgtcaget
aaggacacge
gtgaagctet
tacatcagga
agtgacctte
atcttaacct
agaatgatca
ctgocaacca
aagagggcey
agtggectgy
cecttgagaa
tcagaccege
gegggecgea
tatgaccage
gacctgeage
cagttteggg
cctttteage
ggetettece
cccaccagag
atgccacage
cccatggaag
cgcatectga
gggaatceat

(111)

PCT/USOL/48917

Glu Pro Ile Glu

Lys RAla Tyr

Val Glu val

735
Ile
750
Leu
765

Ala Lysg Gln Lys

ggctgagtga
tgccegeagy
ataaacaatc
acatteccee
gtaagagaat
agccacttec
gggaggaatc
ctgecatgge
gcctgaagga
gggaagaccyg
aggacaggtt
agtctttecag
tgagaagceca
tggaagtcaa
ctgagtctge
atgteccecttt
gacgectety
caaacaagcet
cacccaacay
cggtectgga
tgcteaagay
acgagaaatt
tggcagcatc
gagtggaagt
tgggettgaa
gatactecage
aagaacagtt
tggagagaca
cttctcgage
aggctgaggy
toctccagea
tggatgaagt
agcagacaga
gggaacaget
tggeatecct
taggagoecay
cagttccaag
tgtggtetgg
aacatgaggg
aggccactac
aagagtacaa
tcattcagee

780

cggacggtyy
ageceggeag
aaggtaaaga
agtggctgaa
tgccaaggge
tcaccatctyg
aagctgacte
ttetetggac
tetgeagtot
tgatgtcaaa
gttgaaacga
ctatggaggg
tetttecgac
taaactaata
aaagattega
ctgteccagac
cgggtotatt
caccagtgee
tgtecatgge
tgagaaggac
agagcageag
acgactttge
attaaatget
gcagaaagtg
ceaggaccct
tacacttttt
tgaggaactg
agctgccctg
ggccaacggg
ctggctecea
gatccacaac
gecgeactetyg
gaaggceate
geagatgttg
gcacacacgy
cagagagcct
cageacaget
geececagee
gecctectta
tggtectect
tectttegag
agacagccca

&0
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

JP 2004-537971 A 2004.12.24
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gctectaacc
gttectggta
agtgggccag
atcaaggeat
acagagaatc
ccageagtgg
agagggcagy
aggggcagga
aataaaatag
attactatct
cgagatataa
ttgggtccat
ttagageeet
tgacagaagt
tgctetgcac
tagacceagg
gtctatttte
gggtatcaat
ctggetecacy
ggagatcgag
attagccagg
gaatgetgtg
agcetgggea
gttgatatta
tetgtoacty
ttaaaaggee
cagaagaage
gatcagcett
rtatttttttt
cggeteactyg
tagctgggat
tagagttteca
cttggectee
attttattac
cgtgetggta
ttaatttage
atgatageca
gaacaataac
ctggttacty
ataatgggaa
catttctgta
ggagatgggy
acagcecatat
gttgttitga
ttecectgagg
ctecteecty
ccagaagcta
aattagetag
tcaggtagea
aactattttt
gaggeegaga
tgaaaccccy
atcceageta
gcagtgagea
tcacaaaaaa
ttttgattaa
cgattatctt
catgtcgeag
aaacttggee
ctttetttag
tatggcatag
ttcaggeate
aatacactaa

cctteagtga
acccetttga
aggctgagga
acatctttga
tgegggaget
agagggcacc
caggatggat
atctgetgtt
aaactagaac
tttgtaatey
ctaaatgcag
ttgctactge
tecetttagee
ccatcectag
tteoectgtety
agagcccage
tcagtttaag
gtgaatctgg
cctgtaateg
accacecctygg
cgtggtyggty
aaccegggag
gtgagagtga
gtattattty
gagaaatctc
gggtctctaa
gaagcttoce
cttecttttt
gagacggagt
caacctecac
tacaggegtyg
cecattttgge
caaagtgctg
caatgttagt
gcaccacagt
tetggtgett
tatgtgectea
tgaccactag
gtgtgaaage
tgttttaact
gcacatttet
agtgggtaga
gagtotgtta
gaagttggca
cccatgacat
cttagggtet
attgetgett
tgattttgat
atctgtaagt
aaaggcctgg
cgggtggate
tgtctactaa
cteagagagy
aagattgege
caaacaaaac
gtttateccat
cteetgtaaa
aattcatgca
tatgtattat
tcttecaagy
cagatctace
agatgaagtt
ggatacttac

ggaagacgaa
ggaacccacc
geccatagag
tgccaageag
gaagcacacc
tttgggecea
ggggaaggty
ttgtgtiacy
agggagaatc
gaggtttacc
ctetgtitggg
ctagtettgg
aagacagaga
taggctgtga
tacaatagaa
acctctettt
ttetttetty
tcectgagett
caacacttty
ctaacacagt
ggtgectglby
gcagagcttg
gactccgtet
tgagaagagt
ccteccagage
tttaggaatc
agagtcagaa
ggttecattgt
tteactttgt
ctecctggtt
ggecaccacy
caggctggtt
ggaatacagg
attgagaaac
acttaaactg
tggtttacag
gctctgggta
tcactttatg
tgaaattcat
ctcttgatga
tatccttttyg
agtgtgtgaa
atgaatgtca
accaggcatc
ttctetgtta
catttctcetg
tecatcataa
taagactaat
aactaaaagc
cegggtgeay
acctgaggte
aaatacaaaa
ctgaggcacy
cactgcacto
tgactgattg
ggctgtattce
tacatcacag
ggcacaaagt
aaccacaact
caaacagece
tagacacaga
ggettttceee
tcattgtact

418
catccccage
tgtatcaace
gaagagctee
tgeggecgec
ctggccaage
ggggtetgge
geagggtgag
cactttgagy
ageattcagt
cettttgaag
ccecagggeayg
ttecttatge
agatagattce
gttecattte
gggggaggty
aaggtogggt
tctettteag
tttagaaaat
dggaggccgag
gaaatccogt
gteceeggeta
cagtgggceyg
Caaaaaaaaa
tteeccacee
tttggeaaay
ggtgatttgg
gctaaattaa
gtectgactt
tgcccaggct
caagtgatat
cctggttaat
tegaactect
cgtgagccac
tgaaatgttt
ttggtcaatt
gaacataact
gagtttetge
cecgtgtaact
tttgttacat
aaaaataatc
gttgaatgaa
ggacgcttty
gecagttace
taagatgtty
ctectagaggy
aaaagaggat
ttatttttet
tcactaaaca
attgaaaaac
tggctcacte
aggaatttga
attagctyugg
agaatcgett
caacctgggt
aatatactaa
ttctatgaat
gagttagaat
tggagttaca
tcaagttett
cgtctecatca
tcatgagaaa
ttttatgect
tgecagctcaa

agaggctcte
cetttgagat
tectgeagea
tggatgaggt
agaagggggy
aggagccagt
aactcagatg
tatttceact
tgctgotttt
ggactttaca
aaatggetge
agtattatag
cactgagetc
acctggggce
ctgctatgaa
gatgggaata
gaagttaage
aagagtggtg
gcaggcagat
ctotactaaa
ctttggagge
agatcgcace
taagagtggt
ttettctgat
ttactctgat
aagettttge
aataatttce
ggggcactga
ggagtgtagt
ttgtgectea
ctectgtattt
ggcctcaagt
tgtgeceeogeo
gaagaagcac
aaggccagaa
cttaactgac
agttactcat
agctcetagge
tectyggtgaag
tgtatttgtyg
aagatcttgt
catttgggat
aaccetgetyg
cctggtacag
tttcteagat
gaactgaaaa
tgtgagaaca
tacccttece
acacaagaaa
ctgtaatcee
gactagecatg
cgtggtggea
gaacctggga
gacaagagca
accazactaa
tetteeattt
tetetaccea
gagatgggtt
acctcatgtg
ccagatgage
agatggaaga
tgtttgtatt
tatgtcttty

(112)

PCT/USOL/48917

aagcectetyg
ggacagtgac
gatcgataac
agaggtgcety
cactgactga
ggagcaggac
cacacaggtg
acagttgaat
cctgtttatt
tttttactac
tgtgtaccte
ggcagecttt
tattetgete
gcctetecee
ggggagagtt
tttecaccagy
teceagtgea
geegggegeg
cacaaggtca
aatacaaaaa
tgaggcagga
actgeactcc
taactttttg
agaacaattg
ctgggtetgt
agaacatcac
aaggctattt
tgagattttt
ggcatgatct
gcccecctgaa
ttggtagagy
gatctgeccac
ctgatgagat
aacccaggat
agggaaatty
atctgacatce
ctgaactaat
catactttca
acccctotty
ttgatgttea
ataggggtgt
ctgtteacaa
gttgttatgy
gectetttte
ggceagtagg
gcaggtagtt
tttetetttt
tecaaatcace
catttttaaa
agcactttgg
gccaacatgg
gacgectgta
ggeggaggtt
agactcegte
aatcatatte
aattetteca
tecagetgtac
gacagcagge
aatattcacc
aaggtcttga
gacttaggga
taccetgtet
ctgttcagat

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
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actaaaatgt
gtgatgggac
tgcttgttat
gggeettgta
gtgtgtctgt
cttgatgaca
aggectetgg
tetctgecett
atagtgcaga
cagagattga
tttecctoca
cccagacgta
tggaatgagg
gggteaggta
cagaaaaggy
cctgagtectg
ggagagtata
cttaccteag
aagcttgett
aagctgceet
teatcectag
aggaagccta
cgtagagttt
attggccttt
tetagagaga
ggagccatag
gtggactage
ctacttggtt
gggagaatca

<210> 3
<211> 432
<212> DNA
<213> Homo

<220>

acctctgagt
tcaaaatgaa
ctgacaatga
ttggagoott
gtgcacatgt
accatctgag
aaaaaatgaa
attcceagtt
tcccttaatg
ggaaccttgt
ttagcactac
gaaaagttaa
gtttaaatcc
gtggtgtggt
caatggggaa
tgaaactgag
atatctagtg
tctteccaac
agggttgeac
agattgtgtt

caagtgecte

gegtagttgt
gaaagttatc
cttggteocea
ggtgagtcea
ctagtaggaa
atgggaggga
ctattggtga
tctttgtaat

sapiens

<221> misc_feature
<223> Incyte ID No: 5098390F6

<400> 3

geagagagce
gcagcacage
ggceccccage
ggccecteett
ctggtectee
atcctttega
cagacagccce
tcaageccte

<210> 4
<211> 573
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 4

gcetgecgag
aggcccagag
ggtgtcttac

* gcatcaagta

tagcacccac
tcccaagacc
cgttggccag
aaaccecttt
tgctgeaggy
ggaagaggac
agctceetaac
tyg

sapiens

feature

ttececgagega
cccgggectg
aagtatcaag
aaaacttetyg

cattgtgage
aaggtggtet
ctgteacttt
ttttaaaaaa
gttacaagty
tatcagaata
ggtcactggy
attcctgeayg
atcctateat
gactgeccate
cagcatgect
gagagattag
agatctgect
ggtggtgggt
tgaggttggy
acctccttag
ctcactgtag
aacccattta
tgctgggttt
gtatgtggac
ctgtggactt
aaaaatactt
ctateccttac
ttagagagct
gagagtgagc
aacttaaatg
gcaactccce
agagcetgagg
cagagccotte

cttgettatg
ccttcactta
gagecgettac
gatgaggaag
gtttccttag
gaagaggagg
ccctteoagtyg

802226671

ccgatggaga
aaggggggga
aacttactat
cttgttgata

5/18

tatgtggtag
ctttaccagg
gagggtegtt
aataaaatct
agaatcatca
gtteccagecac
ttctgaacag
tgctggttaa
cccagtttea
tgtgecagte
gtgaggtagt
cctggettag
gacttaattt
gctcaaccat
tgetgetgag
ggccttaaga
gctagactga
cacatgcaga
ccagectagg
acccatgttt
ttaagatgaa
cagaaagcac
cacaagaaaa
gagtgtgcag
aagatctaat
gtaattttga
cteaccecca
aagaccctet
tecataataa

ctttggatet
gctcaactca
cccagageay
acctetecag
acccttecage
aagcagtggc
agggaagacg

tggcggetge
caaacctggg
atgtggttga
agtacttcag

gttggacatt
tcacagactg
gatttgeatg
gagatagagg
gatgacatcc
ctgtgttgtt
gggatagata
atgaacagtt
cactggaaga
accacctetg
tactcagctg
gecacacage
gcecteagta
tgtgtcaage
ctggtttceg
atatatagat
gtgctaagta
aatgagtgag
tctgtctgac
ctaatgtgga
aaacttctge
ttetggtttt
agetgggceaa
gtcaaactge
tgectggage
tgaactgetg
acgctttceet
ggtgactcty
a

aggectettee
acccaccaga
catgccacag
ccccatggaa
ccgeatccty
agggaatcca
aacatcccca

ggctgagtga
tgecegeagy
ataaacaatc
acatteccee

(113)

PCT/USOL/48917

ggcatagtty
tagcagattg
cactactetg
ttgggggtgt
ctteotecttt
tgtetggtta
cgggttocag
ttacagaagt
aactgagget
catgaccaca
ttecatctgac
cagtcagtyg
ataagtaget
tcaaagaggg
atagtgactg
tcttaaacca
ttacgcatgg
tggtgaagtt
tgcaaaacce
atggggtgtt
ctaactctte
agctcagaca
actcaaaagc
catcccaaaa
agaagecacg
gaggttgagt
gggttttace
gcaggggaaa

ccagtteccaa
gtgtggtetyg
caacatgagg
gaggccacta
aaagagtaca
tteatteage
gcagaggctc

cggacggtgg
ageecggeay
aaggtaaaga
agtggctgaa

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8021

60

120
180
240
300
360
420
432

60

120
180
240
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gtggcatatg
ggaaacctca
tgctgeggga
ccttectagy
ggagggette
acattacgay

<210> 5

<211> 598
<212> DNA
<213> Homo

<220>

aattatgaag
teccagggeca
accatggtte
gttgagagey
ctctgeocte
gaagaacact

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 5

actgetcatyg
ggggetggty
aaggctgatg
geggeggtte
gttgacccaa
tetgtcaaat
gtggteaatt
aagctcctgg
ttgggtecet
ttagcettet

<210> 6
<211> 595
<212> DNA
<213> Homo

<220>

ctgetgatge
tgggtgetca
agcteccatac
cggatgetga
ggcaccacag
geagtgaget
ctagecagete
ggttcoccaca
gactetgete
ggacaagact

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 6

atggtettgt
tgagaagcca
tggaagtcaa
ctgagtctge
atgteccttt
geegectety
caaacaagct
cacccaacag
cggtectgga
tgcteaagag

<210> 7
<211> 645
<212> DNA
<213> Homo

<220>

tagatctteca
tetttocgac
taaactaata
aaagattcga
ctgtecagac
cgggtetatt
caccagtgee
tgteccatgge
tgagaaggac
agagcagceg

sapiens

<221> misc_feature

<223> Incyte ID No:

<220>

<221> unsure

<222> 20
<223> a, t,

ttggatcatt
tgaagecact
cttgggagga
gcactgecat
tgtgectgaa
caggggaaga

7394066H1

tgecteggeg
gggactectt
acttcttgea
acttattcce
acttttctat
tectctaacct
ggtgtttttt
togtaaggatc
gatcatcecce
tttaatttge

6309461H1

ctgeacctea
ttcaaaaaac
atcaggttag
gcaatagaaa
tgtgggaata
atgtgcaaga
agcaaggagt
teceegeegag
gatgaccgga
attgatgaga

7436032H1

¢, g, or other

6/18

tggaatgaat
tecteaccat
atcaagctga
ggettetetg
ggatctgeag
ceg

ggagccatgy
getggeactg
cataatagac
acagtctgga
tgetegaate
gattattagt
gaagteggaa
aacccctoca
ttetegtite
cttitgacate

tgagaacctg
accgagetge
agaagctcac
agtetgtggt
agttecageat
agtgtatgga
ccctgagrac
gcagcatcag
teegetgetyg
aggagccaca

ggctectect
ctgtgtgetg
ctettggeat
gacgacecag
tetttetate

acactgttag
gtgagettgt
ccgcagaggc
cagaaaggga
tttgeagact
ttattgactt
agatggette
tagctgaaayg
aacaactgtc
acggtecttee

cececagggaca
tagaattgac
tgcatttgac
geettgggte
ccggaacege
gcteatcage
ccacaccage
cagcatgage
tacacactge
cctgaacatc

(114)

PCT/USOL/48917

actacagaga
cttaagctaa
gagattcctg
gggaagtgag
agettcacte

gtgactgget
ttgccaaggy
ggcagtggty
catcectggte
cagtatttgt
ccacaacata
tcacagcacc
actcatatce
ctttgettet
cctgagtyg

aacagtgetyg
cactatgttg
agaacaaata
aacgaccagy
cgccaccact
ctteccettgy
cccagecagt
agtgtcaget
aaggacacgce
gtgaa

300
360
420
480
540
573

60

120
180
240
300
360
420
480
540
598

60

120
180
240
300
360
420
480
540
595
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<400> 7

tgcactcata
tggaaagitct
gaataagtte
caagaagtot
aagttgacca
caacctacag
tgatagacge
atccaagcaa
aaaagttget
aaaggaagga
agcgaaggcet

<210> 8
<211> 611
<212> DNA
<213> Homo

<220>

taggcgccan
gtggtgecett
agcatccgga
atggagctca
gaaagctcea
tetggaacat
tttaagtaag
tttgeggetyg
taogtttogatg
ggaaatggag
tgaggaaagg

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 8

tataactcat
ctggaaagta
gctcactgtg
gtgacctteg
tettaacctt
gaatgatcag
tgccaaccaa
agagggcegt
gtggectgge
ccttgagaaa
cagacccget

<210> 9

<211> 556
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 9

ggeatctete
aggaggtcag
atcattecatc
gaacctgcogy
gteceggagd
acgggagtyy
gteocetggac
ccaccttget
gaacccttea
aggagegett

<210> 10
<211> 915
<212> DNA
<213> Homo

<220>

atagggcgea
aaacggagtc
acctecacct
agtggaagty
gggettgaac
atactcaget
agaacagttc
ggagagacaa
ttectegagag
ggctgaggge
c

sapiens

feature

cgeaggggec
gcgeagagty
aggcaggcca
cagctgcagy
caggctgagg
gaacgagaaa
ttcagagaaa
tatgettggg
gttagctcaa
accecca

sapiens

<221> misc_feature

tgggetcact
gggtcaacga
accgecgeca
tcagecttee
gaatacatca
gccagtgace
aagatcttaa
cagagaatga
tecactgecaa
aggaagaggg
cagagtgggc

7676140H2

tggggectet
tecactctgtt
ceccagtgetg
cagaaagtgt
caggacccta
acacttttty
gaggaactga
gctgecetgg
gcocaacggyy
tggctcccac

6923049H1

ctgcccectt
aggactcaga
aggccgeggy
acgagtatga
aggaggacct
gggageagtt
tegegecttt
atctaggcte
gtcaacccac

7/18

acatgeatge
ccaggatgto
cecactgecge
cttggcaaaa
ggatggcage
ttegagtgga
ccttgggett
toagatacte
ccaaagaaca
cegtggagag
tggettecteg

agatgcatge
gecaggetag
gggagacaac
atgagctgat
caccacatce
tgecaggaaaa
aaaagaaaag
agtcccageg
aggtggeatce
tgtcaggagy

gagaaaggct
cecegetecto
ccgeatggat
ceagcagcag
gcagegggaa
tegggtggea
tcagctggag
ttecceagtt
cagagtgttg

tegageggee
cctttetgte
ctetgeggat
attacgactt
atcattaaat
agtgcagaaa
gaaccaggac
agctacactt
gtttgaggaa
acaagatgec
agegy

tegaagegge
agtgcagtgyg
ctacagtety
agacgettta
aagcaatttg
gttgettggt
gaaggaggaa
aaggcttgag
tcteegeagy
teaggcgeag

gagggetgge
cagcagatca
gaagtgegea
acagagaagg
cagttgcaga
tccctgeaca
cocageagag
cccagcagea
tctgggecce

(115)

PCT/USOL/48917

gcecagtgtge
cagactgtgg
ctattatgtg
tgcatggaga
getggggaga
gtgtatgage
ccteecaccac
tttgtgcagg
ctgaaaaaga
ctggagtecee

cgecagtygty
cgtgatctey
gaacatgcea
agtaagaaga
cggetgecaga
ttgatgteac
atggagagga
gaaaggcaga
ggceatgece
agtgaggact

tceccactgte
acaacatcac
ctctgeagga
ccatcgaget
tgttgegtga
cacggacteg
agectegeac
cagtteccaa
agcegttygge

60

120
180
240
300
360
420
480
540
600
645

60

120
180
240
300
360
420
480
540
600
611

60

120
180
240
300
360
420
480
540
556
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<223>

<400>

Incyte ID No: 821679471

10

gatagecagtc taatagactc actatatgga
aattacttece cgggtegacy agctcactag
tatgecttga tgttategat ctgetgeagy
tetggeocac tgtcacktgtc catctcaaag
ttaccaggaa ccagaggget tgagagocte
gggttaggag ctgggetgte tggetgaatyg
tegtoetett cctegaaagg attgtactct
accectgeag caggaggace agtagtggee
atcaaagggy tttaaggagg gececteatg
ctectggeca acggetgggy cocagaccac
ggggtettgg gagetgtget gettgtaact
aaggtgggtg cgaggctete tgetgggtet
ccaggaccga gteegtgtat gtcagggatg
cgtteacgea catctgagge tgttecegty
gtggetttoct ggtctgetge tggtettate
cttttteacy tggge

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

<220>
<221>
<223>

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

<400>

11

552

DNA

Homo sapiens

misc_feature

Incyte ID Neo: 6995895H1
unsure

539, 542

a, t, ¢, g, or other

11

cctgttetag tttctatttt attattcaac
caaaacagca gattcctgee cctcacctgt
cccatccate ctgectgece tctgtoctge
aaaggtgece tctecactge tggtcagtca
ttecagetece geoagattecte tgtcagcace
gcatcaaaga tgtatgectt gatgttateg
ggctecteag cototggece actgtcacty
tectecaaagg ggttaccagg aaccagaggy
tecteactga aggggttagg agctgagetyg
gnttectect co

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

<220>
<221>
<223>

<400>

12

539

DNA

Homo sapiens

misc_feature
Incyte ID No: 6889435HL

12

ggcactgact gaccagecaght ggagagggca
gtggageagg acagagggca ggcaggatgg
tgcacacagy tgaggggcag gaatctgetg
ctacagttga ataataaaat agaaactaga
ttectgttta thattactat cttttgtaat
catttttact accgagatat aactaaatgc
gctgtgtace tcttgggtee atttgetact

8/18

aagctggtac
teggeggege
aggagctett
gggttgatac
tgctggggat
aatggattcc
ttcaggatge
tcttecatgy
ttgctgtgge
actctggtagg
ggggaagage
ccagctgaaa
ccaccgaact
cggtetetet
ttetgggttg

tgtagtggaa
gtgcatctga
tecactgget
gtgecccect
tetaccteat
atctgctgca
tccatctcaa
cttgagagee
tectggctgaa

cctttgggee
atggggaagy
ttttgtgttg
acagggagaa
cggaggttta
agctetgttyg
gcctagtett

gectgeaggt
actgettgge
cctetatgay
aggtgogtic
gttegtette
ctgccactge
gggctgaagy
ggetggeaga
atgctgetet
gttgagttga
ctagateccaa
aggggegatt
gtecetttete
cagctgetey
cecgggtitet

atacctcaaa
gtteteacce
cctgccagac
tetgettgge
ccaggceggee
ggaggagete
aggggttgat
tetgetgegg
tgaatggatt

caggggtcty
tggcagggtyg
cgeactttga
tcagcatteca
cceettttga
ggeccaggge
ggttecttat

(116)

PCT/USOL/48917

accggteegy 60
atcaaagatg 120
ctecteagee 180
ctcaaagygy 240
ctcactgaag 300
ttecetectee 360
gtctaaggaa 420
ggtettecte 480
ggggtaageg 540
gctaagtgaa 600
agcataaage 660
tetectgaagt 720
gttccaacte 780
gggaaggttc 840
tggaggggeg 900

915

gtgcgeaaca 60
tgccacctte 120
ccctgggece 180
cagggtgtge 240
gcactgettg 300
ttectctatg 360
acaggtgggt 420
atgttcctet 480
ccetgecant 540
552

gcaggageca 60
agaactcaga 120
ggtattteca 180
gttgctgett 240
agggacttta 300
agaaatgget 360
gcagtattat 420
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9/18

(117)

PCT/USOL/48917

agggcagect ttttagagec cttectttag ccaagacaga gaagatagat tecactgage 480
tctattetge tetgacagaa gtccatccct agtaggetgt gagttccatt tecacctggg 539

<210> 13

<211> 409

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: 70405975D1
<400> 13

ctactgtgta cctcttgggt ccatttgeta
atagggcage ctttttagag cccttecttt
gctetattct getctgacag aagtccatec
ggcegectet cecectgetet geacttectg
tgaaggggag agtttagacc caggagagcce
aatatttcac cagggtctat tttctcagtt
aagcteccag tgeagggtat caatgtgaat
<210> 14

<211> 698

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: 8117068H1
<400> 14

tacgecetgea ggtaccggte cgtgaattcc
ggagagagtt tagacccagg agagcccage
tttcaccagg ctetatbtte tcagtttaag
teecagtgea gggtatcaat gtgaatctgy
gccgggegeg ctggctcacyg cctgtaatceg
cacaaggtca ggagatcgag accaccctgg
aatacaaaaa attagccagg cgtgtgtagt
ctgaggcagy agaatgetgt gaacccggga
cactgtecact ccagectggg cagtgagagt
ggttaacttt ttggttgata ttagtattat
tagaacaatt gtctgtcact ggagaaatct
tgggtcetgtt taaaggecgg gtctetatta
<210> 15

<211> 172

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: 747646H1
<220>

<221> unsure

<222> 171

<223> a, t, ¢, g, or other

<400> 15

ctgectagte
agccaagaca
ctagtaggcet
tetgtacaat
cagcacctct
taagttetit
ctggtcoctga

cgggtegacy
acctettttt
ttettttttg
teetgagett
caacactttg
ctaacacagt
gggtgceetgt
ggcggagett
gagactecgt
ttgtgagaag
teccteagage
ggatcgga

ttggttecctt
gagaagatag
gtgagttcca
agaaggggga
ctttaaggtyg
tttgtetctt
getttttag

gggggaggtg
aaggtguggt
tetettteag
tttagaaaat
ggaggecgag
gagatccegt
ggtcccaget
gcagtgagee
ctctaaaaaa
agttteccac
tttggcaagy

atgcagtatt
attccactga
tttecacctgg
ggtgctgecta
gggtgatggg
tecaggaagtt

ctgcetatgaa
gatgggaata
gaagttaage
aagagtggtg
gcaggcagat
ctctygctgaa
actttggagg
gagatcgeac
aaataagagt
cttettetga
ttctetgate

60

120
180
240
300
360
409

60

120
180
240
300
360
420
480
540
600
660
698

gtggttaact ttttggttga tattagtatt atttgtgaga agagtttccc cacccttett 60
ctgatagaac aattgtctgt cactggagaa atctcectce agagetttgg caaagttact 120
ctgatetyggg tctgtttaaa aggccgggtc tctaatttag gaatcggtyga nt

172
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<210> 16
<211> &9%6
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 16

tgctggtacy
tggaagettt
taaaataatt
cttggggeac
getggagtgt
tatttgtgece
aatctetgta
cctggectca
cactgtgcce
tttgaagaag
attaaggceca
actcttaagt

<210> 17
<211> 711
<212> DNA
<213> Homo

<220>

<221> misc_;
<223> Incyte ID No:

<400> 17

agtgtgctgyg
tecagtteate
tgagaaacce
taccaggcaa
cagggttggt
ccaaatgcaa
agatctttte
aaatacagat
caccagaaty
tagagctagt
gagtaactge
gtecegttaag

<210> 18
<211> 528
<212> DNA
<213> Homo

<220>

cetgeaggta
tgcagaacat
tecaaggeta
tgatgagatt
agtggcatga
teocageccect
tttttggtag
agtgatetge
geectgatga
cacaaccagg
gaaagggaaa
gacatctgge

sapiens

feature

aaccgattat
ctetttteag
tctagagtaa
catcttagat
aactggctga
agegteette
attcaaccaa
tattttttea
taacaaaatg
tacacggeat
agaaactcta
agtaatgtte

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 18

gatttgtgta
agatcttgta
atttgggatc
accctgctyy
ctggtacagg
ttetcagatg
aactgaaaag

gatgttcaca
taggggtgty
tgtacacaaa
ttogttatggg
cctcttttet
gecagtagge
caggtagttc

7984383H1

cggtcoggaa
caccagaaga
tttgatcagce
ttttattttt
tcteggetea
gaatagctgg
aggtagagtt
caccttggec
gatattttat
ategtgctogyg
tcgtgtattt
gtttgataag

807313231

gtatggaaag
agaaatgaga
cagagaaatg
gcetyggttge
cattcattaa
acacacttet
aaggataaga
tcaagagagt
aatttcaget
aaagtgacta
ceoecagagget
ctgtaacaaa

6744627H1

tttectgtage
gagatgggga
cagccatatg
ttgttttgag
tecctgagge
teetecctge
cagaagctaa

10/18

ttcececgggte
agggaagett
cttetteett
tttgagacgg
ctgeaaccte
gattacaggc
tcaccatttt
tccecaaagtyg
taccaatgtt
tageaccaca
agctctggty
ccattt

cagcaattag
ccctaagcag
tecatgggeet
caacttctea
cacactcata
acceactece
aatgtgctac
taaaacattc
ttcacaccag
gtggtcagtt
gagcacatat
agcaccagag

acagtttett
gtgggtagaa
agtgtgttaa
aagttggcaa
ccatgacatt
ttagggtete
ttactgettt

gacgggagga
cccagagtea
tttggtteat
agtttcactt
cacctcectyg
gtgggecaca
ggcecaggetyg
ctgggaatac
agtattgaga
gtacttaaac
ctttggttta

cttectggaac
ggaggagect
cagggaagaa
aaacaaccca
tggctgtttg
catctecaca
agaaatgtga
ccattatcaa
taaccagtga
attgttcatt
gggctatcat
ctaattacat

atecettitgg
gtgtgtgaag
tgaatgtcag
ccaggeatct
tctetgttac
atttetctga
ccatcataat

(118)

PCT/USOL/48917

atcggtgatt
gaagctaaat
tgtgtactga
tgttgcccag
gttcaagtga
acgcetggtt
gtttcgaact
aggcgtgage
aactgaaaty
tggttggteca
caggaacata

tacctgettt
actggecatce
aagaggcetg
taacaaccag
tgaacagatc
cccetataca
acatcaacac
gaggggtett
aagtatggce
cagttcagat
gatgtcggat
t

ttgaatgaaa
gacgctitge
ccagttacca
aagatgttge
tectagagggt
aaagaggatg
tatttttett

60

120
180
240
300
360
420
480
540
600
660
696

60

120
180
240
300
360
420
480
540
600
660
711

60

120
180
240
300
360
420
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11/18

(119)

PCT/USOL/48917

gtgagaacat ttctetttta attagctagt gattttgatt aagactaatt cactaaacat 480
aaccttccct caaatcacct caggtagcaa tctgtacgta actaaaag 528

<210> 19
<211> 683
<212> DNA
<213> Homo

<220>

<221> misc_:
<223> Incyte ID No:

<400> 19

tgaatgaatt
ctcggaatte
attattttte
ttcactaaac
cattgaaaaa
gtggcteact
caggaatttg
aattagctgy
gagaatcget
ccaacctggy
gaatatacta
cttetatgaa

<210> 20
<211> 339
<212> DNA
<213> Homo

<220>

<221> misc
<223> Incyte ID No:

<400> 20

ccaaactaaa
cttccattta
ctetacccat
agatgggttg
acctcatgty
ccagatgage

<210> 21
<211> 494
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 21

tctacceate
gatgggttga
ctcatgtgaa
agatgagcaa
atggaagaga
tttgtattta
tgtctttget
tggacattgg
acagactgtt

sapiens

feature

aggtgacace
ggctegagaa
ttgtgagaac
atacccttee
cacacaagaa
cctgtaatee
agactagcat
gegtggtgge
tgaacctygy
tgacaagagce
aaccaaacta
ttcttecatt

sapiens

feature

atcatattet
attcttceac
cagctgtace
acagcaggea
aatattcacc
aaggtcttga

sapiens

feature

agctgtacca
cagcaggeaa
tattecaccet
ggtcttgata
cttagggatt
ccctgtctaa
gttcagatac
catagttggt
geag

6749637HL

tatagaagag
agcaggtagt
atttctettt
ctcaaatcac
acatttttaa
cagcactttyg
ggccaacatyg
agacgecetgt
aggcggaggt
aagacteccgt
aaatcatatt
taa

5073165F8

tttgattaag
gattatectte
atgtcgeaga
aactttggeo
ctttctttag
tatggcatagyg

6441214H1

togtcegcagaa
acttggecta
ttetttagte
tggcatageca
caggceatcag
tacactaagg
taaaatgtac
gatgggactc

ctatgacgte
tececagaaget
taattagcta
ctecaggtage
aaactatttb
ggaggcegag
gtgaaaccce
aatcccaget
tgcagtgage
ctcacaaaaa
cttttgatta

tttatccatg
tccetgtaaat
attcatgcag
tatgtattat
tcttecaagy
cagatctee

ttcatgcagy
tgtattataa
ttccaaggea
gatetceota
atgaagttgg
atacttacte
ctctgagtca
aaaatgaaaa

geatgcacge gtacgtaagg
aattgetget ttccatcata
gtgattttga ttaagactaa
aatctgtaag taactaaaag
taaaggecty geegggtgea
acgggtggat cacctgaggt
gtgtctacta aaaatacaaa
actcagggag gctgaggeac
caagattgeg ccactgcact
acaaacaaaa ctgactgatt
agtttatcca tggctgtatt

getgtattet tctatgaatt
acatcacagg agttagaatt
gcacaaagtt ggagttacag
aaccacaact tcaagttctt
caaacagece cgteteatceca

cacaaagtty gagttacaga
ccacaacttc aagttcttac
aacagccecyg teteatcacce
gacacagatc atgagaaaag
cttttecctt ttatgecttg
attgtacttyg cagctcaata
ttgtgagety tgtggtaggt
ggtggtctet ttaccaggte

60

120
180
240
300
360
420
480
540
600
660
683

60

120
180
240
300
339

60

120
180
240
300
360
420
480
494
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<210> 22

<211> 226

<212> DNA

<213> Homc sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<220>
<221> unsure
<222> 222

2436362H1

<223> a, t, ¢, g, or other

<400> 22

gaacagtttt acagaagtat agtgcagatce
ctggaagaaa ctgaggctca gagattgagg
cacctetgea tgaccacatt tccctocatt
ctecagetgtt catctgacce cagacgtaga

<210> 23
<211> 606
<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 23

702073518T2

atctgatcat tctotgtage cgaagagtot
ccaaggitaa gatcttctta cttaaageat
ctcgaaggte gttggegtge tccagactgt
ccatcctgat gtattcagga getttctgat
cgtagagett cacgatgteca ggegtgtget
gcagegtgte cttgecagtge gtgeagcage
ctgagetgac actgetcatg ctactgatge
gtgactgget ggggetggty tgggtgctca
ttgecaaggy caggecaaty agctecatac
ggcagtggty acggeggttc cggatgctga

atctgg

<210> 24
<211> 556
<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 24

70254961771

gctatctgat cattctctgt agecgaagag
agceccaaggt taagatctte ttacttaaag
ccactecgaag gtcgttggeg tgcetccagac
gctgecatee tgatgtatte aggagettte
ttctcgtaca gettcacgat gtcaggegty
ttgagecageyg tgtcecttgea gtgcgtgcag
aggactgage tgacactget catgctactg
ttaggtgact ggetgggget ggtgtoggty
ttatttgeca agggcaggee aatgagctce

aggcggeagt ggtgac

12/18

ccttaatgat
aaccttgtga
agcactacca
aaagttaaga

ttggatgtog
ctattagete
aggtcgtcte
caactttcte
cetteteate
ggatgcgctc
tgccteggeg
gggagtcctt
acttcttgea
acttattccc

tgtttggatg
catctattag
tgtaggtegt
tgatcaactt
tgeteettet
cagcggatge
atgectgecte
ctecagggagt
atacacttct

(120)

PCT/USOL/48917

cctatecatee cagtttcaca
ctgecatctyg tgecagtcac
geatgecetgt gaggtagtta
gngatt

tgaagggtct tggttcaage
gtacacttite tgcactteca
ccecagecattt aatgatgety
catgcaaagt cgaagtttet
catctgetge tctetettga
atcatcctte tcgtccagga
ggagcecatgyg acactgttagyg
getggeactg gtgagettat
catgatagac ccacagaggce
acagtctgga cagaatgaac

tggtgaaggy tcttggttea
ctcgtacact ttetgeacti
cteocccagte atttaatgat
tcteccatgeca aagtegaagt
catccatctg ctgetctote
gctcatecate cttctegtee
ggcgggagece atggacactg
cettgetgge actggtgage
tgeacatgat agacccacag

120
180
226

60

120
180
240
300
360
420
480
540
600
606

60

120
180
240
300
360
420
480
540
556
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<210> 25
<21l1> 452
<212> DNA

<213> Rattus norvegicus

<220>

<221> misc_feature

<223> Incyte ID No:

<400> 25

tatctgatca
ceccaaggtta
actcgaaggt
gecatoctga
tegtagaget
agcagegtgt
actgagctga
ggtgactgge

<210> 26

<211> 567
<212> DNA

ttetetgtag
agatcttett
cgttggegtyg
tgtattcagy
tecacgatgte
ccttgecagtg
cactgcteat
tggggctggt

702448734T1

ccgaagagty
acttaaagca
ctecagactg
agetttetga
aggcgtgtge
cgtgcagcag
gctactgatg
gtgggtgete

<213> Rattus norvegicus

<220>

<221> misc_
<223> Incyte ID No:

<400> 26

gtgctaageca
cctecattgt
cagaaaaaaa
agctttctga
aggcgtgtge
cgtgcageag
gctactgatg
gtgggtgete
gagctecata
ceggatgetyg

<210> 27
<211> 383
<212> DNA

feature

aggctccatt
cagctagtga
cagcgaagag
tcaactttet
tcectteteat
cggatgeget
ctgecteggc
agggagtect
cacttcttge
aacttattece

702081830H1

cecattettag
agaatcagce
tagcttactt
ccatgcaaag
ccatectgetg
catcatcectt
gggagccatg
tgctggcact
acatgataga
cacagtce

<213> Rattus norvegicus

<220>

<221> misc_feature
<223> Tncyte ID No: 702053775T1
h

<400> 27

tgagtatctg
gttagatcte
ttggegtget
tattcaggag
acgatgtcag
ttgcagtgey
actgceteatg

<210> 28
<211> 255
<212> DNA

atcatctetg
tacttaagca
ccaaactgta
ctttctgate
gegtgtgete
tgcagcageg
ctactgatge

tagccgaaga
tctattactc
ggtegtetee
aactttctce
ctteteatee
gatgcegetea
tge

<213> Rattus norvegicus

13/18

tttggatgtg
tctattaget
taggtegtot
tecaactttet
tectteteat
cggatgeget
ctgectegge
ag

caccaaagag
teaccagoca
taatgatgct
tegaagttte
ctctctettg
ctcgtecagy
gacactgtta
ggtgagetta
cccacagagg

gtgtgatgtyg
tacactttct
ccagcattta
atgcaaagtc
atctgetget
teatcettet

gtgaagggte
cgtacacttt
ceccageatt
ccatgcaaay
ccatctgety
catcatectt
gggagecaty

dgaaaaaaag
gatcatatte
gccatcectga
tegtagaget
agcagegtgt
actgagctga
ggtgactgge
tttgecaagy
cggcagtggt

gtgagggtet
gtgctteeect
atgatgctge
gaagtttete
ctctettgag
cgtcocaggac

(121)

PCT/USOL/48917

ttggttcaag
ctgcacttee
taatgatget
tcgaagttte
ctctetetty
ctegtecagg
gacactgtta

tazaaagata
accactgatt
tgtattcagg
teacgatgte
ccttgeagty
cactgcteat
tggggetggt
geaggccaat
gacggeggtt

ggtcagcceca
ccgaaggtcg
catcctgaty
gtagagettc
cagegtgtee
ttgagctgac

60

120
is80
240
300
360
420
452

60

120
180
240
300
360
420
480
540
567

60

120
180
240
300
360
383
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<220>

<221> misc_feature
<223> Incyte ID No: 700883909H1

<400> 28

gttgatcctt
tttaaaaaac
atcaggttgg
gcaatagaaa
tgtgggaata

<210> 29
<211> 250
<212> DNA

acatgtygga acctcaagag
ategtgetge aaggattgac
aaaagcttac cgcatttgac
agtctgtggt geccttgggte
agtte

<213> Rattus norvegicus

<220>

<221> misc_feature
<223> Incyte ID No: 700883983H1

<400> 29

gttgatcett
tttaaaaaac
atcaggttgg
gcaatagaaa
tgtgggaata

<210> 30
<211> 257
<212> DNA

acatgtggga acctcaagag
ategtgetge aaggattgac
aaaagcttac cgcatttgac
agtetgtggt gecttgggte

<213> Rattus norvegicus -

<220>

<221> misc_feature
<223> Incyte ID No: 701092129HIL

<400> 30

gtggtttgge
ccttgegaaa
cegacectet
caggcoegeac
atgaccagca

<210> 31
<211> 473
<212> DNA

atctcataca geccaatgggg
ggctgaggge tggetcccac
ccttcageag atctataaca
agatgaggtg cgcacactte
geagact

<213> Rattus norvegicus

<220>

<221> misc_feature
<223> Incyte ID No: 702137890H2

<400> 31

ctatggetge
agagtagget
tcggagecge
ctecateccaag
ctgecagaat
cetggggtty
ggcttectgt
tatgaggaag

<210> 32

cgegggtete tgaggaatct
gceggetgac tgteggaagt
caccgagage geageggtgg
gecacaatgt cactteccag
cctgeteoet tgggaggagt
agagaagtac aactatggea
gccctetgtg ccteaaggac
aacactcagg agatcgtgat

14/18

cttggtgeta
cactatgtta
agaacaaata
aatgaccagg

cttggtgeta
cactatgtta
agaacaaata
aatgaccagg

acatgaggtc
tgtcagaagy
ttacategtt
aagagaacct

cgaaggecgy
cgcagggaga
ctgagattec
ttatccaaga
caagctgact
tetttggatg
cttcagtett
gtcaaaggge

tgagaagcca
ttgaagtcaa
ctgagaccte
atgttccatt

tgagaagcca
ttgaagtcaa
ctgagaccte
atgttccatt

tcttcaagge
tecaggtacag
catcaggcag
gcggeagetyg

gagtegggag
gaggaagggt
ttectgctgaa
getgettget
tggcatgagg
acgcagggga
tetatcaact
aaattaaaaa

(122)

PCT/USOL/48917

tetttetgat
taaattaata
aaagattaga
ctgtecagac

tectttctgat
taaattaata
aaagattaga
ctgtccagac

atacctgcec
agtgaagace
gccaaggeta
caagatgagt

ctggagcetgg
gttggettge
gagaggaaag
caagctaaca
tcoctgeett
agtgagggaa
tecagtcacat
tet

60

120
180
240
255

60

120
180
240
250

60

120
180
240
257

60

120
180
240
300
360
420
473
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<211> 433
<212> DNA
<213> Macaca fascicularis

<220>
<221> misc_feature
<223> Incyte ID No: 701741076T1

<400> 32

caaagtgaca gtcactgtca gataacaagc acaatctget
gagaacacct tttcatttgt gagtecccatce accaactatyg
cagetcacaa tgactcagag atacatttta gtatctgaac
ccagtacaat gagtaagtat ccttagtgta ttagacaggg
aaagggaaac geccaacttca tctgatgect gactccectaa
tgatetgtgt ctagggagat ctgetatgee gtatcacgac
atggggcetat ttgecttgga agactaacgg aagggtgaat
tgaagttgtg gtt

<210> 33

<211> 645

<212> DNA

<213> Canis familiaris

<220>
<221> misc_feature
<223> Incyte ID No: 702769948H2

<220>

<221> unsure

<222> 562

<223> a, t, ¢, g, or other

<400> 33

tgagtcttea ctctgeccet gacttcctga caacgggage
ggagagcagg tccccctega agggacacta ccteccegtt
cactcegeot ttectcaage cgtegttggg attctaggac
tettectete catttectge ttecttttet ttttcagttce
gcaatgacat taaccccage aacttttcct gcacaaaaag
tettetgtag ccgcaaggta tttgoatgtg gtggagggte
agatcttctt acttaaagea tctatgaget cgtacacttt
caccagcatg ttcecagactg taagttgttt ccccageact
ttecaagttte atcaggatge ctggggagta ttgtggaaaa
cttacaaagyg gagacacagc tnattttctc caagtagtat
atgcaggact catbtttttt ctaaatataa gtgctataat

<210> 34

<211> 542

<212> DNA

<213> Canis familiaris

<220>
<221> misc_feature
<223> Incyte ID No: 702245053H1

<400> 34

cctgaaccta actctggtet gacagaagtc tgtccccatt
tggggettoce tctgcectge tgggtacatce acacctgtge
ttattgecct gaaggcaata gtttaggcece aggagagect
ggaggagggg gtgatgtttt accagggcat ttecctattg
ctttcaggaa gttaaacttc cagtgcagge gtatcactgg
gaaaatagga gtggtgacct ttttggttga tggaggcagt
ctacccaaat gttectetga atgatggaac aatttgteco

€

acagtetgtg
acgatgtaca
agcaaagaca
ggaaatacaa
gtctetteca
cttgeteatt
attcacatga

cageectcag
ggccgeatga
agcctgtcte
ctoaaactgt
tgtagetgag
ctggtteaag
ctgcacttec
aaggaaaaat
gggttctaag
atttecacact
caggg

aggetgtggy
ageagagogyg
agcagctett
gtttaagtee
gtctgaccac
agtatttyggyg
cagagaaacc

attttggtga aaataccctg a t ttt

tocaggetat

(123)

PCT/USOL/48917

acctggtaaa
acctactgeca
tattgagetg
acaaggcata
tcttttetea
tagtgatgag
ggtaagaact

cttttctcag
gatgcgaggt
tccaggatcce
tectectggtty
tatctgatca
cctaaggtta
actcgaaggt
catggaaata
ggtttaggge
cctgtataca

ttettteoace
g9gaggggggy
tttaagecagg
ttttttgtet
aggctgttta
agaagaatct
tcectctaga
aatttaggat

60

120
180
240
300
360
420
433

60

120
180
240
300
360
420
480
540
600
645

60

120
180
240
300
360
420
480
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16/18

(124)

PCT/USOL/48917

tggtaatcag gaagctttty tggaacactg ccatgggagt ggaagettcc ttgagtcaga

ag

<210> 35
<211> 281
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature
<223> Incyte ID No: g921283

<400> 35

gaacttcaag
agcceegtet
acagatcatg
ttcectttta
gtacttgcag

<210> 36

<211> 6719
<212> DNA
<213> Homo

<220>

ttcttaccte
catcaccaga
agaaaagaty
tgecettgttt
ctcaatatgt

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 36

aaattacgac
geatcattaa
gaagtgcaga
ttgaaccagy
teagotacac
cagtttgagg
agacaagcty
cgagcgygeca
gagggctgge
cagcagatecc
gaagtgcgea
acagagaagg
cagetgcaga
teoectgeaca
cccagcagag
ccaagcagca
tetgggecce
gaggggcect
actactggte
tacaatcett
cagcecagaca
cteteaagee
gagatggaca
cagcagateg
gaggtagagg
gggggcactg
ccagtggage
agatgcacac
ccactacagt
cttttectgt
ttacattttt
gctgetgtgt
tatagggcag
agctctattc

tttgcatgga
atgetgggga
aagtgtatga
accctecace
tttttgtgea
aactgaaaaa
ccctggagte
acggggaggt
tcceactgte
acaacatcac
ctetgeagga
cecategaget
tgttgegtga
cacggacteg
agcctegeac
cagctcccaa
cagcegttgg
ccttaaacee
ctectgetge
tcgaggaaga
gcccagetceo
ctetggttee
gtgacagtgg
ataacatcaa
tgctgacaga
actgaccage
aggacagagg
aggtgagggg
tgaataataa
ttattattac
actaccgaga
acctcttgog
cctttttaga
tgcetetgaca

atgtgaatat
tgagcaaggt
gaagagactt
gtatttacce
ctttgetgtt

gaaagttgac
gacaacctac
gctgatagac
acatccaage
ggaaaagtty
gaaaaggaag
ccagegaagy
ggcatctete
aggaggteag
atcattcate
gaacctgcgg
gtccecggagy
acgggagttyg
gtccctggac
ccaccttget
gaccccttea
ccaggagege
ctttgatgag
aggggtttee
ggacgaggag
taacccctte
tggtaaccce
gccagaggat
ggcatacatc
gaatctgogy
agtggagagyg
gcaggeagga
caggaatctg
aatagaaact
tatcttttgt
tataactaaa
teccatttget
gecectteott
gaagtccatc

tcaccettte
cttgatatgg
agggattcag
tgtctaatac
cagatactaa

cagaaagctce
agtctggaac
gctttaagta
aatttgegge
cttggtttga
gaggaaatgg
cttgaggaaa
cgeaggggcc
gggcagagty
aggcaggcca
cagctgcagy
caggctgagg
gaacgagaaa
ttcagagaaa
tatgctttgg
cttagctcaa
ttaccccaga
gaagacctet
ttagaccett
gaggaageag
agtgaggaag
tttgaggaac
gaggagccca
tttgatgeca
gagctgaage
gcacctttgg
tggatgagga
ctgttttgtg
agaacaggga
aatcggaggt
tgcagetetyg
actgcetagt
tagcceaagac
cctagtagge

tttagtette
catagcagat
gcatcagaty
actaaggata
a

GNFL.g8572864_000002_002.edit

cagaatacat

‘atgccagtga

agaagatctt
tgcagagaat
tgtcactgee
agaggaagag
ggcagagtgg
ctgececcett
aggactcaga
aggcegeggg
acgagtatga
aggaggacct
gggagcagtt
teggecettt
atctaggcta
ctcaacccac
gecagecatgee
ccagccccat
cagccegeat
tggcagggaa
acgaacatcce
ccacetgtat
tagaggaaga
ageagtgegyg
acaccetgge
geccaggggt
aggtggcagy
ttgegeactt
gaatcagcat
ttaccccttt
ttgggeecag
cttggttect
agagaagata
tgtgagttce

caaggcaaac
ctcectagac
aagttggett
cttacteatt

caggatggca
ccttegagtyg
aaccttggge
gatcagatac
aaccaaagaa
ggcegtggag
cetggettot
gagaaaggct
ceegeteete
cegecatggat
ccagcagcag
gcagcgggaa
tegggtggea
teagetygag
ttecceagtt
cagagtgtgg
acagcaacat
ggaagaggee
cetgaaagag
tecatteatt
ccagcagagg
caacceettt
gcecteoctectg
cegectygat
caagcagaag
ctggcaggay
gtgagaacte
tgaggtattt
tcagttgetg
tgaagggact
ggcagaaatg
tatgeagtat
gattccacty
attitcacctyg

540
542

60

120
180
240
281

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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gggcegecte
atgaagggga
gaatatttca
taagctccca
tggtggecgg
cagatcacaa
ctaaaaatac
gaggetgagy
gcaccactge
gtggttaact
ctgatagaac
ctgatctggg
tttgcagaac
tttecaagge
actgatgaga
gtagtggcat
ceteagecce
tatttttagt
caagtgatct
cegeectgat
agcacaaccae
cagaaaggga
aactgacatc
ttactcatct
ctctaggeca
tggtgaagac
tatttgtgtt
gatettgtat
tttgggatct
ccctgetggt
tggtacagge
tcteagatgg
actgaaaagc
tgagaacatt
cectteecte
acaagaaaca
gtaatceccag
ctagcatgge
tggtggcaga
acctgggagg
caagagcaag
caaactaaaa
ttoccatttaa
tctacceate
gatgggttga
cteatgtgaa
agatgagcaa
atggaagaga
tttgtattta
tgtetttget
tggacattgy
acagactgta
tttgcatgea
gatagaggtt
tgacatcecet
gtgttgtttg
gatagatacy
gaacagtttt
ctggaagaaa
cacctetgea
ctcagctgtt
cacacagceoa
ccteagtaat

tceceoctgete
gagtttagac
ccagggtcta
gtgcagggta
gecgegetgge
ggtcaggaga
aaaaaattag
caggagaatg
actccageet
ttttggtiga
aattgtetgt
tctgtttaaa
atcaccagaa
tatttgatca
ttttttattt
gatctecaget
ctgaataget
agaggtagag
gecaccttgg
gagatatttt
aggatcgtge
aattgttaat
tgacatcatg
gaactaatga
tactttcact
ccetettgat
gatgttcaca
aggggtgtgg
gttcacaaac
tgttatgggt
ctetttiett
ccagtagget
aggtagttec
tctettttaa
aaatcaccte
tttttaaaaa
cactttggga
caacatggtg
cgectgtaat
cggaggttge
actcegtote
tcatattett
ttcttecacyg
agctgtacca
cagcaggcaa
tattecaccct
ggtottgata
cttagggatt
ccctgtetaa
gttcagatac
catagttggt
goagattgty
ctactctgog
gggggtgtgt
tetectttet
tcetggttaag
ggttccagtt
acagaagtat
ctgaggctca
tgaccacatt
catctgacce
gtcagtggty
aagtagctgg

tgcacttcect
ccaggagage
ttttctecagt
tcaatgtgaa
teacgectgt
tegagaccac
ceaggegtgy
ctgtgaacce
gggcagtgay
tattagtatt
cactggagaa
aggcegggte
gaagggaagc
gcecttetteo
tttttyagac
cactgeaacce
aggattacag
tttcaccatt
ccteccaaag
attaccaatg
tggtagcace
ttagctctga
atagccatat
acaataacty
ggttactggt
aatgggaaty
tttetgtage
agatggggag
agccatatga
tgttttgaga
cectgaggee
actecctget
agaagctaat
ttagetagty
aggtagcaat
ctatttttaa
ggcegagacy
aaacccegtyg
cccagctact
agtgagccaa
acaaaaaaca
ttgattaagt
attatcttct
tgtcgcagaa
acttggcecta
ttetttagte
tggeatagca
caggcatcag
tacactaagy
raaaatgtac
gatgggacte
cttgttatet
gccttgtatt
gtgtetgtgt
tgatgacaac
gectctggaa
ctgeccttat
agtgcagata
gagattgagy
tccctecatt
cagacgtaga
gaatgagggt
gtcaggtagt

17/18

gtctgtacaa
ccagcaccte
ttaagttctt
totggtectg
aatcgraaca
cetggetaac
tggtgggtgc
gggaggcaga
agtgagactc
atttgtgaga
atcteectoe
tctaatttag
ttcecagagt
tttttggtte
agagtttcac
tecacctece
gegtgggeca
ttggccagge
tgectgggaat
ttagtattga
acagtactta
gagctttaag
gtgctcaget
accactagte
gtgaaagetyg
ttttaactct
acatttctta
tgggtagaag
gtgtgttaat
agttggcaac
catgacattt
tagggtcteca
tgctgettte
attttgatta
ctgtaagtaa
aggcctggee
ggtggatcac
tectactaaaa
cagggaggct
gattgegeca
aacaaaactg
ttatccatgg
cctgtaaata
ttcatgeagg
tgtattataa
ttccaaggea
gatctcccta
atgaagttgg
atacttactc
ctctgagtca
aaaatgaaaa
gacaatgact
ggagectttt
gcacatgtgt
catctgagta
aaaatgaagy
tececagttat
ccttaatgat
aaccttgtga
agcactacca
aaagttaaga
ttaaatccag
ggtgtggtgg

tagaaggggy
tttttaaggt
ttttgtetet
agetttttag
ctttgggagg
acagtgaaat
ctgtagtcce
gettgeagty
cgtetcaaaa
agagttteco
agagctttgy
gaateggtga
cagaagctaa
attgtgtect
tttgttgeee
tggttcaagt
ccacgectgg
tggtttcgaa
acaggcgtga
gaaactgaaa
aactgttggt
tttacaggaa
ctgcggtaga
actttatgee
aaattcattt
cttgatgaaa
teocttttggt
tgtgtgaagy
gaatgtcage
caggecatcta
ctetgttact
tttetctgaa
catcataatt
agactaattc
ctaaaageat
gggtgcagty
ctgaggtcag
atacaaaaat
gaggcacgag
ctgcactcca
actgattgaa
ctgtattett
catcacagga
cacaaagttyg
ccacaactte
aacagccccyg
gacacagatc
cttttecett
attgtacttg
ttgtgagety
ggtggtetet
gtcactttga
ttaaaaaaaa
tacaagtgag
tcagaatagt
tecactgggtt
tectgecaghy
cctatcatee
ctgecatetg
gecatgectgt
gagattagece
atctgectga
tggtgggtge
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aggtgetget
ggggtgatgg
ttcaggaagt
aaaataagag
cegaggcagy
ccegtcteta
agctactttg
ageccgagate
aaaaataaga
cacccttett
caaagttact
tttggaaget
attaaaataa
gacttgggge
aggctggagt
gatatttgtg
ttaatctctg
ctoctggect
gecactgtge
tgtttgaaga
caattaaggce
cataactctt
gtttetgecag
gtgtaactag
tgttacatte
aaataatctg
tgaatgaaaa
acgetttgea
cagttaccaa
agatgttgee
ctagagggtt
aagaggatga
atttttettg
actaaacata
tgaaaaacac
gecteactect
gaatttgaga
tagetgggeg
aatcgecttga
acctgggtga
tatactaaac
ctatgaattc
gttagaatte
gagttacaga
aagttcttac
tctecatcace
atgagaaaag
ttatgeetty
cagctcaata
tgtggtaggt
ttaccaggtc
gggtegttga
taaaatctga
aatcatcaga
tecageacct
ctgaacaggyg
ctggttaaat
cagtttcaca
tgecagtcac
gaggtagtta
tggcttagge
cttaatttge
tcaaccattg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
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tgtcaagete
ggtttcegat
atatagattc
gctaagtatt
tgagtgagty
tgtctgacty
aatgtggaat
acttotgect
ctggttttag
ctgggcaaac
caaactgcca
cctggageag
aactgcetgga
gecttteetgy
tgactctgge

aaagagggca
agtgactgee
ttaaaccagy
acgcatgget
gtgaagttaa
caaaacccaa
ggggtgttte
aactctteag
ctecagacacyg
tcaaaagecat
tcccaaaate
aagccacggg
ggttgagtgt
gttttaccct
aggggaaagyg

gaaaagggca
tgagtctgtg
agagtataat
taccteagte
gcttgettag
gotgeectag
atcectagea
gaagcctage
tagagtttga
tggectttot
tagagagagyg
agccataget
ggactagcat
acttggtteot
gagaatcatc

18/18
atggggaaty
aaactgagac
atctagtget
ttcecaacaa
ggttgcacty
attgtgtigt
agtgeetoct
gtagttgtaa
aagttatcct
tggtcccatt
tgagtccaga
agtaggaaaa
gggagggage
attggtgaag
tttgtaatca

aggttgggty
ctecttaggy
cactgtagge
ceccatttaca
ctgggtttecc
atgtggacac
gtggactttt
aaatacttca
atccttacca
agagagctga
gagtgagcaa
cttaaatggt
aacteccecct
agctgaggaa
gageetteto
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ctgctgaget
ccttaagaat
tagactgagt
catgcagaaa
agactaggte
cecatgtttet
aagatgaaaa
gaaagcactt
caagaaaaag
gtgtgcaggt
gatctaattyg
aattttgatg
cacccccaac
gaccctetag
cataataaa

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6719
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[Continued on next page]

{54) Title: COLON CANCER MARKER

5' GCC TGC CGA GTT CCG AGC GAC CGA TGG

63 72 81
CGG TGG AGG CCC AGA GCC CGG GCC TGA

117 126 135
GGA GCC CGG CAG GGT GTC TTA CAA GTA

171 1€0 189
AARA CAA TCA AGG TAA AGA GCA TCA AGT

225 234 243
TCA GAC ATT CCC CCA GTG GCT GAA GTG

279 288 297
TGG AAT GAA TGT AAG AGA ATT GCC AAG

333 342 351
TCA TCC AGG GCC ATG AAG CCA CTT CCT

387 356 405
GCT GCG GGA ACC ATG GTT CCT TGG GAG

36 45 54
AGA TGG CGG CTG CGG CTG AGT GAC GGA

90 99 108
144 153 162
TCA AGA ACT TAC TAT ATG TGG TTG AAT

198 207 216
AAR ARC TTC TGC TTG TTG ATA AGT ACT

252 261 270
GCA TAT GARA TTA TGA AGT TGG ATC ATT

306 315 324
GGC TCC TCC TAC TCC AGA GAG GAA ACC

360 369 378
CAC CAT CTG TGT GCT GCT TAA GCT AAT

414 423 432

{57) Abstract: The invention provides a ¢cDNA which encodes a colon cancer marker. Tt also provides for the use of the cDNA,
fragments, complements, and variants thercof and the enceded protein, portions thereof and antibodics thereto for diagnosis and

treatment of calon disorders, particularly colon cancer and polyps.

The invention additionally provides expression vectors and host

cells for the production of the protein and a Lransgenic model sysiem.
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INTERNATIONAL SEARCH REPORT I onal Application No
PCT/US 01/48917

A, CLASSIFICATION OF SUBJECT MATTER

IPC 7 CIl2NIB/12 C07K14/47 €12Q1/68

According to Patent Cassification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classificallon system followed by classification symbols)

Ipc 7

Dacumentation searched other than minimum documentation to the extent that such docurnents are included In the fields searched

Electronic data base consulied during the international search (name of data base and, where practical, search terms used)

BIOSIS, EPO-Internal, WPI Data, CHEM ABS Data, EMBASE, EMBL

EMBL; 28 November 2000 (2000-11-28)
NIELSEN E. ET AL.: “"Homo sapiens
FYVE-finger containing Rabb effector
protein Rabenosyn-5 mRNA"

retrieved from EMBL, accession no.
AY009133

Database accession no. AY009133
XP002225162

see enclosed protein sequence which shows
99.7% identity with SEQ ID N°1 in 784 aa
overilap

C. DOCUMENTS CONSIDERED TO BE RELEVANT *
Galegory * | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to clalm No.
X DATABASE EMBL ‘Online! 1-3,13

Further documents are listed In the continuation of box C. Patent family members are listed in annex.

* Special categories of cited documents :
S o *T* later document published affer the international fling date
or priority date and not in confilct with the application but
cited 1o understand the principle or theory underlying the
invention
X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered 1o
"L document whigh may throv: doubts on priorly olam(s) or Invelve an Inventive step when the document s taken alone
which is cited to estabilsh the publication date of another Y* document of pariicular relevance; the claimed Invention
citation or other special reason (as specified) cannot be considered lo involve an inventive slep when the
*0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu~
other means ments, sch combination being obvious o & person skilled
*P* document published prior to the International filing date but the art,
later than the priority date ciaimed

*A* document defining the general state ofthe art which Is nol
considered to be of particular relevance

*E" earlier document but published on o after the internatlonel
fiing date

& document member of the same patent famliy

Date of the actuat completion of the international search Date of mailing of the international search report
16 December 2002 10/01/2003
Name and mailing address of the [SA Authorized officer

European Patent Office, P.B. 5818 Patentfaan 2
NL ~ 2280 HV Rijswik

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Vix. 0
Fax: (+31-70) 340-3016 X,

Form PCT/ISA210 (sacond sheat) (July 1692)
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I onal Application No
PCT/US 01/48917

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Cialion of document, with indication,where appropriate, of the relevant passages Relevant fo claim No.
X NIELSEN ERIK ET AL: "Rabenosyn-5, a novel 1-20
Rabb effector, is complexed with hVPS45
and recruited to endosomes through a FYVE
finger domain."
JOURNAL OF CELL BIOLOGY, ‘Online!
vol. 151, no. 3,
30 October 2000 (2000-10-30), pages
601-612, XPQ02225144
ISSN: 0021-9525
see Material and Methods: antibodies,
plasmids, Rabenosyn-5 cloning and cell
transfection,... in combination with the
EMBL sequence entry AY009133
A NIMMRICH INKO ET AL: "Seven genes that 1-29
are differentially transcribed in
colorectal fumor cell lines.”
CANCER LETTERS,
vol. 160, no. 1,
10 November 2000 (2000-11-10), pages
37-43, XP002225145
ISSN: 0304-3835
the whole document
A WO 96 39541 A (HUMAN GENOME SCIENCES INC 1-29
;LI YI (US); SOPPET DANIEL R (US); DILLO)
12 December 1996 (1996-12-12)
the whole document
A WO 94 25625 A (CHAPELLE ALBERT DE ;UNIV 1-29

JOHNS HOPKINS (US))
10 November 1994 (1994-11-10)
the whole document

Fomn PCT/SA/210 (continuation of sscond shest) (July 1982)
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WO 9639541 A 12-12-1996 CA 2221795 Al 12-12-1996
CN 1194009 A 23-09-1998
WO 9639541 Al 12-12-1996
AU 711346 B2 14-10-1999
AU 2818095 A 24-12-199%6
EP 0833948 Al 08-04-1998
WO 9425625 A 10-11-1994 US 5492808 A 20-02-1996
EP 0698123 Al 28-02-1996
JP 8509616 T 15-10-1996
WO 9425625 Al 10-11-1994
us 5693470 A 02-12-1997
us 5591826 A 07-01-1997
us 5837443 A 17-11-1998
us 5871925 A 16-02-1999
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