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(57) Abstract: The invention provides cDNAs which encode mammalian intestinal proteins. It also provides for the use of the
CcDNAs, fragments, complements, and variants thereof and of the encoded protein, portions thereof and antibodies thereto for diag-
nosis and reatment of colon disorders, particularly colon cancer, Crohn'’s disease, and ulcerative colitis. The invention additionally
provides expression vectors and host cells for the production of the protein and a transgenic model system.
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INTESTINAL PROTEINS

TECHNICAL FIELD
This invention relates to cDNAs which encode mammalian intestinal proteins and to the
use of the cDNAs and the encoded protein in the diagnosis and treatment of colon disorders,

particularly colon cancer, Crobn’s disease, and ulcerative colitis.

BACKGROUND OF THE INVENTION

Phylogenetic relationships among organisms have been ds rated 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 bave common
chemical and structural features and generally perform the same cellular function. Comparisons
of the mucleic acid and protein sequences from organisms where structure and/or fumction are
known 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) T Natl Cancer Institute 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 et al. (1990) National Institutes of Health, DHIHS Publ. No. (NIFH)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 lost 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 methyliransferase, 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 calonic

1
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2
neoplasms (El-Deiry et al. (1991) Proc Natl Acad Sci USA 88:3470-3474). Increased DNA
methylation occurs in G+C rich areas of genomic DNA termed “CpG islands” that are important
for maintenance of an “open” transcriptional conformation around genes, 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 adenormas that
progress to cancer at a mean age of 44 years. The APC gene is a part of the APC-8-catenin-Tef
(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-Tcf pathway and accompaﬁiss 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 turnor
suppressor genes p33 and Smad4/ DPC4. While the inheritance of a mutated APC gene is a rare
event, the loss or mutation of APC and the consequent effects on the APC-B-cak:nm»ch 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,
storach, 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 MLHI, 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 1o cancer p ion through lation of

other gene mutations and deletions, such as loss of the BAX gene which controls apoptosis, and
the TGS receptor II 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 usuval.

Although ulcerative colitis is a minor contributor to colon cancer, affected individuals
have about a 20-fold increase in risk for developing cancer. Progression is assaciated with

mutations in the p53 gene which may occur early, appearing even in histologically normal tissue.
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The progression of the disease from ulcerative colitis to dysplasia/carcinoma without an
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 of

an exogenous ER gene into cultured colon carcinoma cells results in marked suppression of
growth. The connection between loss of the ER protein in colonic epithelial cells and the
consequent development of cancer has not been established.

During normal development, morphological changes and biochemical differentiation of
the intestinal epithelinm are accompanied by changes in the expression of numerous genes. The
intestinal epithelivmn is subdivided into the crypts of Lieberkuhn and the villi. In mammals, during
the transition to adulthood, the crypts deepen, the ratio of villus to crypt cells decreases, and the

turnover rate of enteracytes increases. In addition, the transition to an adult diet is accompanied

Tudine lact: i 3

orizin

by changes in the levels of various enzymes, i , lysosomal
hydrolases, sucrase-isomaltase, alkaline phosphatase, and leucine aminopeptidase. Boll et al.
(1993; J Biol Chem 268:12901-12911) used a subtractive hybridization method to isolate cDNA
clones for genes in rabbits that are expressed in the intestines of adults but not in babies. They
identified ten classes of cDNA clones that may serve as markers of intestine development and
cellular differentiation (e.g. g1762, intestinal protein). Mutations in genes that control cellular
differentiation and proliferation in the intestine may be Jinked with colon disease (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 colop 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 cDNAs encoding marsmalian intestinal proteins satisfies a need in the
art by providing compositions which are useful in the diagnosis and treatment of colon disorders,
particularly colon cancer, Crohm’s disease, and ulcerative colitis.

SUMMARY OF THE INVENTION
The invention is based on the discovery of cDNAs which encode mammalian intestinal

proteins (IPs), which are useful in the diagnosis and treatment of colon disorders, particularly

JP 2005-505232 A 2005.2.24



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

10

15

30

35

(51)

WO 02/46411 PCT/US01/46767
4

colon cancer, Crohn’s disease, and ulcerative colitis.

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 the amino acid
sequences of SEQ ID NO:1 (IP-1) and SEQ ID NO:2 (IP-2), a variant having at least 80% identity
to the amino acid sequences of SEQ ID NO:1 or SEQ ID NO:2, an antigenic epitope of SEQ ID
NO:1 or SEQ ID NO:2, an oligopeptide of SEQ ID NO: 1 or SEQ ID NO:2, and a biologically
active portion of SEQ ID NO:1 or SEQ ID NO:2.

‘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:3 and SEQ ID
NO:10, a variant having at least 80% identity to the nucleic acid sequences of SEQ ID NO:3 or
SEQ 1D NO:10, a fragment of SEQ ID NQ:3 comprising SEQ ID NOs:4-9 or a fragment of SEQ
ID NO:10 comprising SEQ ID NOs:11-15, and an oligonucleotide of SEQ ID NOs:3-29. The
invention additionally provides a composition, a substrate, and a probe comprising the cDNA, or
the complement of the cDNA, encoding IP-1 or IP-2. The invention further provides a vector
containing the cDNA, a host cell containing the vector, and a method for using the cDNA to make
IP-1 or IP-2. The invention still further provides a transgenic cell line or organism comprising the
vector containing the cDNA enceding IP-1 or [P-2. The invention additionally provides a
mammalian fragment or the complement thereof selected from the group consisting of SEQ ID
NOs:16-29. In one aspect, the invention provides a substrate containing at least one of these
fragments. In a second aspect, the invention provides a probe comprising the fragment which can
be used in methods of detection, screening, and purification. In a further aspect, the probe isa
single stranded complementary RNA or DNA molecule.

The invention provides a method for using a ¢cDNA to detect the differential expression of
anucleic 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, Crolm’s disease, and ulcerative colitis.

The invention additionally provides a method for using a 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
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molecules, peptide nucleic acids, artificial chromosome constructions, peptides, transcription
factors, repressors, and regulatory molecules.

The invention provides a purified mammalian protein or a portion thereof selected from
the group consisting of the amino acid sequences of SEQ ID NO:1 or SEQ ID NO:2, a variant
having at least 80% identity to the amino acid sequences of SEQ ID NO:1 or SEQ ID NO:2, an
antigenic epitope of SEQ ID NO:1 or SEQ ID NO:2, an oligopeptide of SEQ ID NO:1 or SEQ ID
NO:2, and a biologically active portion of SEQ ID NO:1 or SEQ ID NO:2. The jnvention 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 IP-1 or IP-2 to treat a
subject with colon disorders, particularly colon cancer, Crohn’s disease, and ulcerative colitis
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 to identify at least 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, immumoglobulins, inhibitors, and drugs. In another aspect, the ligand is used to treat a
subject with colon disorders, particularly colon cancer, Crohn’s disease, and ulcerative colitis.

The mvention provides a method of using & marumalian 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, Crohn’s disease, and ulcerative colitis.

The invention also provides a method of using 2 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 colon disorders, particularly colon cancer, Crohn’s disease, and ulcerative colitis.
The invention also provides a method of using an antibody to diagnose colon disorders,
particularly colon cancer, Crohn’s disease, and ulcerative colitis corprising combining the

antibody comparing the quantity of bound antibody to known standards, thereby establishing the
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presence of colon disorders, particularly colon cancer, Crohn’s disease, and ulcerative colitis. The
invention further provides a method of using an antibody to treat colon disorders, particularly
colon cancer, Crohn’s disease, and ulcerative colitis comprising administering to a patient in need
of such treatment a pharmacentical composition comprising the purified antibody.

The invention provides a method for inserting a marker gene into the genomic DNA. of a
mammal 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:3-29, transforming the
vector into an embryonic 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 psendopregnant 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 LA, 1B, 1C, ID, 1E, and IF show IP-1 (SEQ ID NO:1) encoded by the cDNA
(SEQ ID NO:3). The translation was produced using MACDNASIS PRO software (Hitachi
Software Engineering, South San Francisco CA).

Figures 2A, 2B, 2C, 2D, 2E, 2F, 2G, and 2H show IP-2 (SEQ ID NO:2) encoded by the
c¢DNA (SEQ ID NO:10). The translation was produced using MACDNASIS PRO software
(Hitachi Software Engineering).

Figures 3A, 3B, 3C, and 3D demonstrate the conserved chemical and structural
similarities among the sequences and domatus of IP-1 (3229449; SEQ ID NO:1), IP-2 (7484349,
SEQ ID NO:2), and rabbit intestinal protein (g1762; SEQ ID NO:32). The alignment was
produced using the MEGALIGN program of LASERGENE software (DNASTAR, Madison WI).

Tables 1 and 2 show the northern analysis for IP-1 produced using the LIFESEQ Gold
database (Incyte Genomics, Palo Alto CA). In Table 1, the first column presents the tissue
categories; the second columm, the total nuber of clones in the tissue category; the third column,
the ratio of the number of libraties in which at least one transcript was found to the total number
of libraries; the fourth colunm, absolute clone abundance of the transcript; and the fifth column,
percent abundance of the transcript. Table 2 shows expression of IP-1 in tissues from patients
with colon disorders. The first column lists the library name, the second column, the number of
clones sequenced for that library; the third column, the description of the tissue from which the
library was derived; the fourth column, the absclute abundance of the transcript; and the fifth
column, the percent abundance of the transcript.

Tables 3 and 4 show the porthern analysis for IP-2 produced using the LIFESEQ Gold
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database (Incyte Genomics). In Table 3, the first column presents the tissue categories; the second
column, the total number of clones in the tissue category; the third column, the ratio of the number
of libraries in which at least one transcript was found to total number of libraries; the fourth
column, the absolute clone abundance of the transcript; and the fifth column, the percent
abundance of the transcript. Table 4 shows expression of IP-2 in tissues from patients with colon
disorders. The first column lists the library name, the second column, the number of clones
sequenced for that library; the third column, description of the tissue from which the library was
derived; the fourth column, absolute clone abundance of the transcript; and the fifth column,
percent abundance of the transcript.

Table 5 shows the differential expression of IP-1 in colon cancer (e.g. sarcoma (SAR) and
adenocarcinoma (AdenoCA)) 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 (rows 1-4) and colon polyps (rows 5-6). Colunm 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 CyS.

‘Table 6 shows the differential expression of IP-2 in colon cancer (e.g. SAR and
AdenoCA) 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 (rows 1-
4) and colon polyps (rows 5-6). 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. Colunan 4 lists the tissue and patient donor (Dn)
for diseased samples labeled with fluorescent red dye Cy3.

' DESCRIPTION OF THE INVENTION

It is understood that this invention is not limited to the particular machines, materials and
methods described. It 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 ene of ordinary skill i the art to which this invention
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belongs. All publications mentioned herein are cited for the purpose of describing and ciisclosing
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

"IP" 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 other, a cDNA of diagnostic
interest. The arrangement of from about two to about 40,000 cDINAs 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 distingnishable.

The "complement” of a cDNA. of the Sequence Listing refers to a nucleic acid molecule
which is completely complementary aver 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 sequence, an exon with or without an intron
from a genomic DNA molecule.

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,
anuino, formyl, or morpholine group. Derivative molecules retain the biological activities of the
naturally occurting molecules but ray confer advantages 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.
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"Disorder" refers to conditions, diseases or syndromes in which the cDNAs and IP-1 or
IP-2 are differentially expressed such as colon disorders, particularly colon cancer, Crohn’s
disease, and ulcerative colitis.

"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
translation. .

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 stringency 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 to about 60 nucleotides
in length which may be used in hybridization or amplification technologies or in regulation of
replication, transcription or franslation. Substantially equivalent terms are amplimer, 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 synthetically ar biochemically. Biochemical modifications will vary by cellular
location, cell type, pH, enzymatic milieu, and the like.

"Probe" refers to a cDNA. that hybridizes to at least one pucleic 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 including 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 epitape 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
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used as part of a fusion protejn to produce an antibody.

"Purified” refers to any molecule or compound that is separated from its nataral
environment and is from about 60% free to about 0% 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 exiracted 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
aligimment and to achieve a more meaningful comparison between them.

"Substrate" 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
cDNAs and may differ by about three bases per hundred bases. "Single nucleotide
polymorphism" (SNP) refers to a change in a single base as a resnlt 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 DNAs which encode intestinal proteins and on

the use of the cDNAs, or fragments thereof, and proteins, or portions thereof, directly or as
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compositions in the characterization, diagnosis, and treatment of colon disorders.

Nucleic acids encading IP-1 of the present invention were first identified in Incyte Clone
3229449 from the colonb cDNA library (COTRNOTO1) using a computer search for amino acid
sequence alignments. A consensus sequence, SEQ ID NO:3, was derived from the following
overlapping and/or extended nucleic acid sequences (SEQ ID NOs:4-9) 2771041H1
(COLANOT02), 71851705V1, 70255975V 1 (SG0000124), 5596934H1 (COLCDIT03),
3229449F6 (COTRNOTO1), 7128544H1 (COLNDIY01), and GENSCAN sequence
GNN.g9965027_000007_006 (SEQ ID NO:30). For sequence GNN.g9965027_000007_006,
coding regions were predicted by Genscan analysis of the genomic DNA. £9965027 is the
GenBank identification number of the sequence to which Genscan was applied. The Genscan-
predicted coding sequence GNN.g9965027_000007_006 were edited prior to assembly. Table 1
shows expression of the IP-1 transcript across the tissue categories (also listed in Example VIII).
IP-1 is expressed predominantly in the digestive system. Table 2 shows expression of the
transcript in colon tissues, including patients with colon disorders. Table 5 shows the differential
expression of IP-1 in colon cancer and colon polyps relative to normal colon tissue as determined
by microarray analysis. IP-1 shows reduced expression in tissues from patients with colon cancer
relative to microscopically normal tissue from the same donors. Therefore, the ¢DNA is useful in
diagnostic assays for colon disorders, particularly colon cancers such as adenocarcinoma and
sarcoma, Crohn’s disease, and ulcerative colitis. Fragments of the cDNA from about nucleotide
170 to about nucleotide 220, from about nucleotide 1015 to about nucleotide 1055, and from
nucleotide 1500 to 1550, are also useful in diagnostic assays.

In one embodiment, the invention encompasses a polypeptide comprising the amino acid
sequence of SEQ ID NO:1. IP-1 is 475 amino acids in length and has seven potential N-
glycosylation sites at N29, N38, N47, N48, N92, N160, and N210; one potential cyclic AMP- or
cyclic GMP-dependent protein kinase phosphorylation site at S265; seven potential casein kinase
10 phosphorylation sites at T66, T225, 8268, $273, §340, T354, and S440; eight potential protein
kinase C phosphorylation sites at S30, $49, S61, S152, $193, T298, $307, and $340; two potential
tyrosine kinase phosphorylation sites at Y242 and Y424; and one RGD cell attachment sequence
atR113. A signal peptide sequence is predicted from M5 to Q28. Transmembrane regions are
predicted from M5 to V33 and Y163 to L179. As shown in Figures 3A, 3B, 3C, and 3D, TP-1 has
chemical and structural similarity with rabbit intestinal protein (g1762; SEQ ID NO:32). In
particular, IP-1 and the intestinal protein share about 64% identity, a predicted signal peptide, two
transmembrane regions, one potential cyclic AMP- or cyclic GMP-dependent protein Kinase
phosphorylation site, four potential casein kinase Il phosphorylation sites, six potential protein
kinase C phosphorylation sites, and two potential tyrosine kinase phosphorylation sites. Useful

11
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antigenic epitopes extend from T66 to H90, L120 to R141, D234 to R245, and 1351 to N359; and
oligopeptides useful for distinguishing IP-1 from the nearest homolog extend from M1 to S20 and
8307 to N323. An antibody which specifically binds IP-1 is useful in assays to diagnose colon
disorders, particularly colon cancer, Crohn’s disease, and ulcerative colitis.

Nucleic acids encoding IP-2 of the present invention were first identified in Incyte Clone
7484349 from the colon ¢DNA library (COLNNOT13) using a computer search for amino acid
sequence alignments. A consensus sequence, SEQ ID NO:10, was derived from the following
overlapping and/or extended nucleic acid sequences (SEQ ID NOs:11-15) 1333949F6
(COLNNOT13), 760465811, 70106729V 1 (SG0000032), 70107804V 1 (SGO000032), 58653 14H1
(COLTDIT04), and GENSCAN sequence GNN.g9795680_006.edit (SEQ ID NO:31). For
sequence GNN.g9793680_006.edit, coding regions were predicted by Genscan analysis of the
genomic DNA. The Genscan-predicted coding sequence GNN.g9795680_006.edit was edited
prior to assembly. Table 3 shows expression of the IP-2 transcript across the tissue categories [P~
2 is expressed predominantly in the digestive system. Table 4 shows expression of the transcript
in colon tissues, including patients with colon disordm:s. Table 6 shows the differential
expression of IP-2 in colon cancer and colon polyps relative to normal colon tissue as determined
by microarray analysis. IP-2 shows reduced expression in tissues from patients with colon cancer
relative to microscopically normal tissue from the same donors. Therefore, the cDNA is useful in
diagnostic assays for colon disorders, particularly colon cancers, such as adenocarcinoma and
sarcoma, and ulcerative colitis. Fragments of the cDNA from about nucleotide 160 to about
sucleotide 210 and from about nucleotide 1825 to about nucleotide 1875 are also useful in
diagnostic assays.

In another embodiment, the invention encompasses a polypeptide comprising the amino
acid sequence of SEQ ID NO:2. IP-2 is 547 amino acids in length and has six potential N-
glycosylation sites at N30, N39, N48, N93, N161, and N211; one potential cyclic AMP- or cyclic
GMP-dependent protein kinase phosphorylation site at $402; four potential casein kinase II
phosphorylation sites at T67, 5226, T269, and S412; eight potential protein kinase C
phosphorylation sites at $50, $153, T259, T269, T337, T356, T370, and T487; three potential
tyrosine kinase phosphorylation sites at Y243, Y267, and Y496; and one RGD cell attachment
sequence at R114. Transmembrane regions are predicted from L7 to W35 and F168 to R194. As
shown in Figures 3A, 3B, 3C, and 3D, IP-2 has chemical and structural similarity with rabbit
intestinal protein (g1762; SEQ ID NO:32). In particular, IP-2 and the intestinal protein share
about 78% identity, a predicted signal peptide, two transmembrane regions, one potential cyclic
AMP- or cyclic GMP-dependent protein kinase phosphorylation site, four potential casein kinase
1T phosphorylation sites, seven potential protein kinase C phospborylation sites, and three potential
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tyrosine kinase phosphorylation sites. Useful antigenic epitopes extend from T104 to R140 and
R194 to K206; and oligopeptides useful for distinguishing TP-2 from the nearest homolog extend
from M1 to M23 and R300 to P313. An antibody which specifically binds IP-2 is useful in assays
to diagnose colon disorders, particularly colon cancer and ulcerative colitis.

In addition, IP-1 and IP-2 share about 71% identity, a predicted signal peptide, a
transmembrane region, an RGD cell attachement sequence, four potential N-glycosylation sites,
ane potential cyclic AMP- or cyclic GMP-dependent protein kinase phosphorylation site, four
potential casein kinase II phosphorylation sites, four potential protein kinase C phosphorylation
sites, and two potential tyrosine kinase phosphorylation sites.

The invention alse encompasses IP variants. A preferred IP variant is one which has at
least about 80%, or at least about 90%, or even at least abont 95% amino acid sequence identity to
the IP amino acid sequence, and which contains at least one functional or structural characteristic
of IP.

Mammalian variants of the cDNA enceding IP-1 or IP-2 were identified using BLAST2
with default parameters and the ZOOSEQ databases (facyte Genomics). These preferred variants
bave from about 80% to about 100% identity as shown in the table below. The first colurm shows
the SEQ ID for the human cDNA. (SEQ IDy); 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 column, the kbrary name; the fifth column, the alignment of the variant cDNA to the

- homan 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
buman cDNA.
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SEQID, SEQID,,. Clone,,, Library Name Nt Alignment _ Identity
1 16 701244557H1 RALINOHO2 602-807 87%
2 595-752 20%
1 17 70030656701 RALINOTOL 1220-1399 86%
1 18 700141983HL  RALINOTOL 1220-1399 86%
2 357-521 84%
1 19 701725590H1 RALIUNT15 1220-1389 86%
1 20 700363665H1 RALMNONO4 1250-139]1, 87%,
1469-1530 91%
1 21 701473585H1 RALITXT41 1220-1365, B86%,
1103-1149 87%
1 22 700600759H1 RASGNOT02 687-767, - 93%,
884-923, 92%,
818-837 100%
2 680-838, 84%,
893-930 97%
1 3 7014601055 RALITXT! 364-529 3%
1 4 70142041 7H: RASLNOT 960~-1061 6%
1 5 701634436 RALIUNT! 1377-1593 0%
1 6 701601584H. RALITXT 1469-1593 4%
1 27 7019402548 RALITXTLK 986-1061 6%
1 28 701463630H. RALITXT31 1220-1291 7%
1 29 7016236108 RALITXTE3 1495-1593 2%

These cDNAs are particularly wseful for producing transgenic cell lines or organisms which model

human disorders and upon which potential therapeutic treatments for such disorders may be

tested.

Tt 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 IP, some bearing minimal similarity to the cDNAs of

any known and naturally occurring gene, may be produced. Thus, the invention contemplates

each and every possible variation of cDNA that could be made by selecting combinations based

on passible codon choices. These combinations are made in accordance with the standard triplet

genetic code as applied to the polynucleotide encoding naturally occusring IP, and all such

variations are to be considered as being specifically disclosed.
The cDNA and fragments thereof (SEQ ID NOs:3-29) may be used in hybridization,
amplification, and screening technologies to identify and distinguish among SEQ ID NO:1, SEQ

ID NO:2, and related molecules in a sample. The mammalian cDNAs may be used to produce

transgenic cell lines or organisms which are model systems for buman colon disorders,

particularly colon cancer, Crohn’s disease, and ulcerative colitis and upon which the toxicity and

efficacy of potential therapeutic treatments may be tested. Toxicology studies, clinical trials, and
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subject/patient treatment profiles may be performed and monitored using the cDNAs, proteins,
antibodies and molecules and cornpounds jdentified using the cDNAs and proteins of the present
invention.
Characterization and Use of the Iuvention
cDNA libraries

In a particular embodiment disclosed herein, mRINA 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 cx were chemically and/or electronically assembled from fragments

7!

including Incyte clones and extension and/or shotgun sequences using computer pragrams 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 ermploy 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 BLONGASE 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 commonly 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 Protocels in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7) and
in Meyers (1995; Molecular Biology and Biotechnology, 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 randormly breaking the original insert into segments
of various sizes and cloning these fragments into vectors. The fragments are sequenced and
reassembled using overlapping ends unti] 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
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¢DNAs 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 2 Nucleic Acid Sequence

The sequences of the invention may be extended using various PCR-based methods
known in the art. For example, the XX-PCR kit (Applied Biosystems), nested primers, and
commercially available cDNA. or genomic DNA libraries may be used to extend the nucleic acid
sequence. For 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 S5C 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 vations
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
catalytic domain of the protein) and used in.protocols to identify naturaily occurring molecules
enceding the IP, 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:3-29. 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 Jabeled 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 parti;,u]a:, 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
Teaction to occur at a lower temperature. Hybridization can be performed at low stringency with
buffers, such as SXSSC with 1% sodium dodecyl sulfate (SDS) at 60C, which permits the
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,
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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 temperatare 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 polymorphismus. Such information may be used to determine
gene function; to understand the genetic basis of a 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 gt al. (1995) USPN 5,474,796; Schena et al. (1996} Proc Natl Acad Sci
93:10614-10619; Baldeschweiler et al. (1995) PCT application W(Q95/251116; Shalon et al.
(1995) PCT application WO95/35505; 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 occurting genomic
sequence. The probes may be hybridized to: 1) 2 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 ¢DNA Iibraries.

Expression

Any one of a multitude of cDNAs encoding IP 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
bave been selected for their efficiency in a particular host. The vector, cDNA, and regulatory
elements are combined using in vitro recombinant DNA techniques, synthetic techniques, and/or
in vivo genetic recombination techiques well known in the art and described in Sambrook (supra,
ch. 4, 8, 16 and 17).
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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 baculovirus 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 nsed 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 PSPORTI 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 in 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 for about 1 to 2 days in enriched media and then
are transferred to selective media. Selectable markers, antimetabolite, antibiotic, or herbicide
resistance genes, confer resistance 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 introduced genes. Verification that the bost cell contains the desired mammalian 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 medifications 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

t istic meck lational activities may be chosen to ensure the correct

for post-
modification and processing of the recombinant protein.
Recovery of Proteins from Cell Culture

Heterologous moieties engineered into a vector for ease of purification include
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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 separation following purification, a sequence encoding a
proteolytic cleavage site may be part of the vector located between the protein and the
heterologons moiety. Methods for recombinant protein expression and purification are discussed
in Ausubel (supra, unit 16) and are commercially available.
Chenrical Synthesis of Peptides

Proteins or portions thereof may be produced not only by recombinant methods, but alsa
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 o-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-a-protected by acid
labile Bac (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, respectively. 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 substantially
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 IP or any portion thereof. Adjuvants such as Freund’s, mineral gels, and surface
active substances such as lysolecithin, pluronic polyols, pelyanions, peptides, oil emulsions,
keyhole limpet hemacyanin (KLH), and dinitrophenol may be used to increase immunological
response. The oligopeptide, peptide, or portion of protein used to induce antibodies should

consist of at least about five amino acids, more preferably ten amino acids, which are identical to
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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. Tnununol
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 IP 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 monoclonal
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 imrmuneassay utilizing monoclonal antibodies reactive to 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 Assay

A wide variety of reporter molecules and‘conjugaﬁcu 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, Alateda CA), or amino acid such as *S-methionine (APB).
Nucleotides and amino acids may be dircctly labeled with a variety of substances including
fluorescent, chemiluminescent, or chromogenic agents, and the like, by chemical conjugation to
amines, thiols and other groups present in the molecules using reagents such as BIODIPY or FITC
(Molecular Probes, Eugene OR).

DIAGNOSTICS
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The cDNAs, fragments, oligonucleotides, complementary RNA and DNA molecules, and
PNAs and may be nsed to detect and quantify differential gene expression, absence/presence vs.
excess, expression of mRNAs ar to monitor mRNA levels during therapeutic intervention.
Similarly antibodies which specifically bind IP may be used to quantitate the protein. Disorders
associated with differential expression include colon cancer, Crohn’s disease, and ulcerative
colitis. 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 (higber 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 discase
expression profiles are established. This is accomplished by combining 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 patients who were diagnosed with a particular condition, disease, or
disorder. Deviation from standard values toward those associated with a particular disorder is
used to diagnose that disorder.

Such assays may also be used to evaluate the efficacy of a particular therapeutic treatment
regimen in animal studies and in clinjcal 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.

Imnmmological Methods

Detection and quantification of a protein using either specific polyclonal or monoclonal

antibodies are known in the art. Ezxamples of such techniques include enzyme-linked

jmmunosorbent assays (ELISAs), radicimmunoassays (RIAs), and fluorescence activated cell
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sorting (FACS). A two-site, monocjonal-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

Chemical and structural similarities exist between regions of IP-1 (SEQ ID NO:1), IP-2
SEQ ID NO:2) and the rabbit intestinal protein (g1762; SEQ ID NO:32) as shown in Figures 3A,
3B, 3C, and 3D. In addition, differential expression of IP-1 or IP-2 is associated with colon
disorders as shown in Tables 1-6. TP-1 and IP-2 clearly play roles in colon cancer, Crobn’s
disease, and ulcerative colitis.

In the treatment of conditions associated with increased expression of the IP-1 or IP-2, it
is desirable to d ion o.r protein activity. In one embodiment, the an inhibitor,

antagonist or antibody of the protein may be administered to a subject to treat a condition

d with i 3 jon 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 the IP-1 or IP-2, 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 z,ctivity 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, complementary 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 combination 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.
Modification of Gene Ex ion Using Nucleic Acids

Gene expression may be modified by designing complementary or antisense molecuies
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(DNA, RNA, or PNA) to the control, 5°, 3}, or other regulatory regions of the gené encoding IP.
Oligonucleotides designed with reference to the transcription initiation site are preferred.
Similarly, inhibition can be achieved using triple helix base-pairing which inhibits the binding of
polymerases, transcription factors, or regulatory molecules (Gee et al. In: Huber and Carr (1994)
Molecular and Imnmmnologic 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, noniranslated 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 oli leotides using ribonucl 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 molecules may be modified to increase intracellular 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 IP 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, eshancers, repressors, and other ligands which
regulate the activity, reph'caﬁon; transcription, or translation of the cDNA in the biclogical
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.

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
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art, e.g., a gel-retardation assay (USPN 6,010,849) or a reticulocyte lysate transcriptional assay.
Tn 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 vsing a mammalian 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, IP 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 example, in one method, viable or fixed
prokaryotic host 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 a 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
contemplates 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
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the protein or oligopeptide or portion thereof. Molecules or compounds identified by screening

may be used in a mammalian model system to evaluate their toxicity, diagnostic, or therapeutic
potential.
Pharmacology

Pharmacentical 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.,
EDs, (the dose therapeutically effective in 50% of the population) and LDy, (the dose Jethal to
50% of the population). The dose ratio between toxic and therapeutic effects is the therapeutic
index, and it may be expressed as the ratio, LDy/EDy;, Pharmaceutical compositions which
exhibit large therapeutic indexes are preferred. The data obtained from cell culture assays and
apimal 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 model for investigation of the physiological consequences of under- or over-
expression of genes of interest and for the development of methads 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
to generate a toxicity profile and to assess potential consequences on human health following

exposure to the agent.
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Genetic toxicology identifies and analyzes the effect of an agent on the rate of
endogenous, spontaneous, and induced genetic mutations. Genotoxic agents usually have
common chemical or physical properties that facilitate interaction with nucleic acids and are most
harmful when chromosomal aberrations are transmitted to progeny. Toxicological studies may
identify agents that increase the frequency of structural or functional abnormalities 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 narrow 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.

Transgepic 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
iransgene 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
expetimental drug therapies.

Embryonic 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
developraent and contxiblite to tissues of the live-born animal. ES cells are the preferred cells
used in the creation of experimental knockout and knockin rodent strains. Mouse ES cells, such
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as the mouse 129/8v] cell line, ate 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 CS7BL/6 mouse strain. The blastocysts are surgically transferred to
pseudopregnant dams, and the resulting chireric progeny are genotyped and bred to produce
heterozygous or homozygous strains.

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

In gene knockout analysis, a region of a mammalian gene is enzymatically modified to
include a non-mammalian 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 hormologous recombination. The inserted sequence
disrupts iranscription and translation of the endogenous gene. Transformed cells are injected into
rodent blastulae, and the blastulae are implanted into pseudopregnant dams. Transgenic 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 BS cells, and the human sequence integrates into the animal cell genonze.
Transformed cells are injected into blastulae and the blastulac are implanted as described above.
Transgenic progeny or inbred lines are stndied 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.

- imate Model

The field of animal testing deals with data and methodology from basic sciences such as
physiology, genetics, chenistry, pharmacology and statistics. These data are paramount in
evaluating the effects of therapeutic agents on non-human primates as they can be related to
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
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monkeys (Macaca fascicularis and Macaca mulatta, respectively) and Common Marmosets

(Callithrix jacchus) are the most common non-hurnan 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. In 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 eacode the mammalian protein may be used
in any molecular biology techniques that have yet to be developed, provided the new techniques
rely on pfoperties of cDNAs that are currently known, incloding, but not limited to, such
propetties 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
colon (COLANOTO02) library will be described.

I ¢DNA Library Construction

The COLANOTO2 cDNA library was constructed from microscopically normal colon
(ascending) tissue obtained from a 25 year-old Caucasian female with chronic nlcerative colitis.

The frozen tissue was homogenized and lysed in TRIZOL reagent (1 g tissue/10 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
added to precipitate RNA. The RNA was resuspended in RNase-frec water and treated with
DNase. The RNA was re-extracted with acid phenol-chloroform and reprecipitated with sodium
acetate and ethanol. Poly(A+) RINA 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 Notl 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 digested with Notl (New England Biolabs, Beverly MA). The
c¢DNAs were fractionated on a SEPHAROSE CLAB column (APB), and those cDNAs exceeding
400 bp were ligated into pINCY plasmid (Incyte Gepomics). The plasmid pINCY was
subsequently iransformed into DHS5a competent cells (Life Technologies).

I Construction of pINCY Plasmid
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The plasmid was constructed by digesting the PSPORT1 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 plasnid was self-ligated and transformed into the bacterial host, E. coli strain
TM109.

An intermediate plasmid produced by the bacteria (pSPORT 1-ARI) showed no digestion
with EcoRI and was digested with Hind IIl (New England Biolabs) and the overhanging ends were
again filled in with Klenow and dINTPs. 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
0. A single colony tﬁat met this criteria was designated pINCY plasmid.

After testing the plasmid for its ability to incorporate cDNAs from a libraty 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 Notl and EcoRI, the plasmid was jsolated on an agarose gel
and purified nsing a QTAQUICK colunm (Qiagen) for use in library construction.

I Isolation and Sequencing of cDNA. Clones

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). The kit
consists of a 96-well block with reagents for 960 purifications. The reconmended protocol was
employed éxcept for the following changes: 1) the bacteria were cultured in 1 ml of sterile
TERRIFIC BROTH (BD Biosciences, Sparks MDY) with carbenicillin at 25 mg/l and glycerol at
0.4%; 2) after inoculation, the cells were culiured 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 mi 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 prepared for sequencing using the MICROLAB 2200 systern (Hamiltorn)
in combination with the DNA ENGINE thermal cyclers (MJ Research). The cDNAs were
sequenced by the methed of Sanger and Coulson (1975; T Mol Biol 94:441-448) using an ABT
PRISM 377 sequencing system (Applied Biosystems) or the MEGABACE 1000 DNA sequencing
system (APB). Most of the isolates were sequenced according to standard ABI protocols and kits
(Applied Biosystems) with solution vc;lumes of 0.25x-1.0x concentrations. In the alternative,
c¢DNAs were sequenced using solutions and dyes from APB.

IV Extension of cDNA Seq
The cDNAs were extended using the cDNA clone and oligonucleotide primers. One
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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 desigoed using OLIGO primer analysis
software (Molecular Biology Insights), to be about 22 to 30 nucleotides in length, to bave a GC
content of about 50% or more, and to anneal to the target sequence at temperatures of about 63C
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. If more than one
extension was necessary, additional or nested sets of primers were designed. Preferred libraries
have been size-selected to incinde larger cDNAs and random primed to contain more sequences
with 5° or upstream regions of genes. Genomic 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
(MJ Research). The reaction mix contained DNA template, 200 mmol of each primer, reaction
buffer containing Mg?*, (NH,),SO,, and B-mercaptoethanol, Taq DNA polymerase (APB),
BLONGASE 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;

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: sﬁage 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 xl
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 (Coming, Acton MA) and
allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan II (Labsystems
Oy) to measure the fluorescence of the sample and to quantify the concentration of DNA. A5 ul
to 10 ul aliquot of the reaction mixture was analyzed by electrophoresis on a 1% agarose mini-gel

to determine which reactions were successful in Jing the

The extended clones were desalted, concentrated, transferred to 384-well plates, digested
with CviJl cholera virus endonuclease (Molecular Biology Research, Madison W), 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
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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 liquid media.

The celis were lysed, and DNA was amplified using primers, Taq 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 cDNA. 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 weye searched using BLAST or
BLAST 2 (Altschul et al. supra; Altschul, supra) to produce alignments and to determine which
sequences were exact maiches 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 102
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.ncbinlm.nih.gov/gorf/bl2.html), includes various sequence analysis
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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 acia 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 homelogs by sequence identity and found 30% identity is a reliable threshold for
sequence alignments of at least 150 residues and 40%, for ali of at least 70 residues.

The mammalian cDNAs of this application were compared with assembled consensus
sequences or templates found in the LIFESEQ GOLD database. Component sequences from
cDNA, 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
o ination seqy Edited seq 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 “Ns” or masked.

Edited sequences were subjecﬁed 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 several 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 corpared 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.
Tenaplates 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. A bly procedures were repeated periodically, and templates were annotated using
BLAST against GenBank databases such as GBpri. An exact match 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

32

JP 2005-505232 A 2005.2.24



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

20

30

35

(80)

WO 02/46411 PCT/US01/46767
. 33

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 translatioﬁ against the PFAM
database of hidden Markov model-based protein families and domains using the HMMER
software package (Washington University School of Medicine, St. Louis MO;
http://pfam.wustl.edw/). The cDNA was further analyzed using MACDNASIS PRO software
(Hitachi Software Engineering), and LASERGENE software (DNASTAR) and queried against
public databases such as the GenBauk rodent, mammalian, vertebrate, prokaryote, and eukaryote
databases, SwissProt, BLOCKS, PRINTS, PFAM, and Prosite.

VI Chromesome Mapping

Radiation hybrid and genetic mapping data available from public resources such as the
Stanford Human Gepome Center (SHGC), Whitehead Institute for Genome R h (WIGR),
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 IP that have been mapped result in the
of all related regulatory and coding seq 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 ¢M (which is roughly equivalent to 1 megabase of human DNA), is
measured ralati“ze to the terminus of the chromosomal p-arm.
Y 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
¢DNAs 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 jnto bacterial
host cells to form a library. The cDNAs are then arranged on a substrate by one of the foflowing
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 chioramphenicol 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 solution (1.5 M NaCl, 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
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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 nsing
SE]| CRYL~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 isradiation 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 mi pe
slides {Corning, Acton MA) by ultrasound in 0.1% SDS and acetone, etching in 4% hydrofinoric
acid (VWR Scientific Products, West Chester PA), coating with 0.05% aminopropyl 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 2a 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 '
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

Bybridization 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 pl TE buffer, denaturing by
heating to 100C for five min, and briefly centrifuging. The denatured cDNA is then added toa
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 ul 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 vsing
the GEMbright kit (Incyte Genomics) by diluting mRNA to a concentration of 200 ngin 9 ul TE
buffer and adding 5 pl 5x buffer, 1 1 0.1 M DTT, 3 pzl Cy3 or Cy5 labeling mix, 1 1 RNase
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inhibitor, 1 pl 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 contrels, 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 af 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 columns (Clontech, Palo Alto CA). Purified probe is
ethanol precipitated by diluting probe to 90 ul in DEPC-treated water, adding 2 pl Img/ml
glycogen, 60 gl 5 M sodivm acetate, and 300 gl 100% ethanol. The probe is centrifuged for 20

min at 20,800xg, and the pellet is r ion buffer, beated o 65C for five

pended in 12 ul resusp

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,HPQ,, 5 mM EDTA, pH 7) at 55C for two hr. The
probe, diluted in 15 ml fresh hybridization solution, is then added to the membrane. The
membraue is hybridized with the probe at 55C for 16 hr. Following hybridization, the membrane
is washed for 15 min at 25C in. ImM Tris (pH 8.0), 1% Sarkosyl, and four times for 15 min each
at 25C in 1mM 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 63C for five min, centrifuged five min at 9400 rpm in a 5415C
microcentrifuge (Bppendorf Scientific, Westbury N'Y), and then 18 gl is 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
internally by the addition of 140 I of 5%xSSC 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

35

JP 2005-505232 A 2005.2.24



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

30

35

(83)

WO 02/46411 PCT/US01/46767
36

set of genes in twa 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 WO95/35505).

Hybridization complexes are detected with a microscope equipped with an Innova 70
mixed gas 10 W laser (Coberent, 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 NI)
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 om for Cy5. The sensitivity of the scans is calibrated using the signal
intensity generated by the yeast control mRNAs added to the probe mix. A specific location 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—compatiblc
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
(igh signal). The data is also analyzed quantitatively. Where two different fluorophores are
excited and measured simultaneously, the data are first cotrected 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 Genomics).

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 and rat sequences was calculated as

follows: the BLAST score is multiplied by the % nucleotide identity and the product is divided by
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(S 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 was performed at a product score of 70 as shown in Tables 1-
4. All sequences and cDNA libraries in the LIFESEQ database were categorized by systens,
organ/tissue and cell type. The categories included cardiovascular system, connective tissue,
digestive system, embryonic structures, endocrine system, exocrine glands, female and male
genitalia, germ cells, hemic/impupe 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 was expressed
were counted and shown over the total number of libraties in that category. In a non-normalized
library, expression levels of two or more are significant.
X Complementary Molecules

Molecules complementary to the cDNA, from about 5 (PNA) to about 5000 bp

(complement of a ¢DNA insert), are used to detect or inhibit gene expression. These molecules
are selected nsing OLIGO primer analysis software (Molecular Biology Insights). Detection is
described in Example VIL To inhibit transcription by preventing promoter binding, the

Tocn],

compl y isd

d to bind to the most unique 5* sequence and includes

pucleotides 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 used
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
mammalian 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).
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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 mammalian protein.
X Selection of Sequences, Microarray Preparation and Use

Incyte clopes 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 particnlar template, the S 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) J Mol Med 75:694-698), and
the 5° clone with the strongest BLAST aligniment (at least 90% identity and 100 bp overlap) was

- chosen, verified, and used in the construction of the microarray. The UNIGEM V microatray

(Incyte Genomics) contains 7075 array el which rep 4610 i 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
initial quantity of cDINAs from 1-2 ng to a final quantity of greater than 5 ug. Amplified cDNAs
were then purified nsing SEPHACRYL-400 columns (APB ). Purified cDNAs were immobilized
on polymer-coated glass slides. Glass microscope slides (Corning, Corning NY) 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. ¢DNAs 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/gl 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.
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XX Preparation of Samples
Tissue Samples

Matched normal colon and cancerous colon or colon polyp tissue samples were provided
by ‘the Huntsman Cancer Tnstitute, (Salt Lake City, UT). Donor 4097 is a 48 year-old woman,
diagnosed with gastric sarcoma. Donor 3649 is an 86 year-old individual, sex unknown,
diagnosed with an invasive, well-differentiated adenocarciuoma. Donor 3647 is an 83 year-old
individual, sex unknown, diagnosed with an invasive, moderately well-differentiated
adenocarcinoma with metastases to the lymph nodes. Donor 3839 is a 60 year-old individual, sex
unknown, diagnosed with colon cancer. 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

adenocarci that had ized to the lymph nodes.
XII  Expression of IP
Expression and purification of the lian protein are achieved using either a

mammalian cell expression system or an insect cell expression system. The pUB6/V5-His vector
system (Invitrogen, Carlsbad CA) is used to express IP in CHO cells. The vector contains the
selectable bsd gene, multiple cloning sites, the promoter/enhancer 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 ar-;: 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
mammalian cDNA by homologous recombination and the polyhedrin promoter drives cDNA
transcription. The protein is synthesized as a fusion protein with 6xhis which enables purification
as desctibed above. Purified protein is used in the following activity and to make antibodies
XIII  Production of Antibodies

" IP is purified using polyacrylamide gel electrophoresis and used to immunize mice or
rabbits. Antibodies are produced using the protocols below. Alternatively, the amino acid
sequence of IP is analyzed using LASERGENR 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-hydrox; ester o i anti

Rabbits are immunized with the epitope-KLH complex in complete Freund’s adjuvant.
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Immunizations are repeated at intervals thereafter in incomplete Freund’s adjuvant. Aftera
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 alburmin, 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 Natorally Occurring Protein Using Specific Antibodies

Naturally occurring or recornbinant 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 imnmnoaffinity column, and the column 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.
XV Screening Molecules for Specific Binding with the cDNA or Protein

The ¢cDNA, or fragments thereof, or the protein, or portions thereof, are labeled with *p-
dCTP, Cy3-dCTP, or Cy5-3CTP (APB), or with BIODIPY or FITC (Molecular Probes, Eugene
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 fo screen for peptides that bind the mammalian protein of the
invention. A cDNA 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
¢DNA library. The pLexA plasmid and pB42AD~DNA library constructs are isolated from E.
coli and used in a 2:1 ratio to co-transform competent yeast EGY48[p80p-1acZ] cells using a
polyethylene glycol/lithium acetate protocol. Transformed yeast cells are plated on synthetic
dropout (SD) media lacking histidine (-His), tryptophan (-Trp), and uracil (-Ura), and incubated at

30C until the colonies have grown up and are counted. The colonies are pooled in a minimal
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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 B-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 1 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 and SD/-His/-Ttp/-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 mammalian protein, is isolated from
the yeast cells and characterized.

XVII IP Assay

The localization of IP in the infestine is detected by fluorescence microscopy as described -

by Boll et al. (supra). Sections of intestinal tissue are fixed with 2.5% paraformaldehyde and
0.1% glutaraldehyde and incubated with antibodies against IP. Subcellular distributions of IP 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
berein. 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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Clone Abs Pet
Tissue Category Count Found in Abund  Abund
Cardiovascular System 266190 0/68 0 0.0000
Comnective Tissue 144645 0/47 0 0.000
Digestive System 501101 9/148 10 0.0020
Embryonic Structurss 106713 0/21 0 0.0000
Endocrine System 225386 0/53 0 0.0000
Exocrine Glands 254635 0/64 Q 0.0000
Reproductive, Female 427284 0/106 0 0.0000
Reproductive, Male 448207 17114 1 0.0002
Germ Cells 38282 /5 0 0.0000
Hemic and Immune System 680277 0/159 0 0.0000
Liver 109378 0/35 Q 0.0000
Musculoskeletal System 153280 0747 0 0.0000
Nervous System 955753 0/198 0 0.0000
Pancreas 110207 0/24 ] 0.0000
Respiratory System 390086 0/93 0 0.0000
Sense Organs 19256 0/8 0 0.0000
skin 72292 0/15 0 0.0000
Stomatognathic System 12923 0/10 [ 0.0000
Unclassified/Mixed 120926 0/13 0 0.0000
Urinary Tract 279062 0/64 0 0.0000
Totals 5321883 10/1292 11 0.0002

TABLE 1
42
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Clone Abs Pet
Tissue Category Count Foundju __ Ahund _ Abund
Cardiovascular System 266190 0/68 0 0.0000
Connective Tissue 144645 0/47 0 0.0000
Digestive System 501101 6/148 8 0.0016
Enbryonic Structures 106713 0/21 0 0.0000
Endocrine System 225386 0/53 0 + 0.0000
Exocrine Glands 254635 0/64 0 0.00D0
Reproductive, Female 427284 0/106 0 0.0000
Reproductive, Male 448207 0/114 0 0.0000
Germ Cells 38282 0/5 0 0.0000
Hemic and Immune System 680277 D/159 0 0.0000
Liver 109378 0/35 0 0.0000
Musculoskeletal System 155280 0/47 0 0.0Q00
Nervous System 855753 07198 0 0.0000
Pancreas 110207 1/24 1 0.0009
Respiratory System 390086 0/93 0 0.0000
Sense Organs 19256 o/8 [ G.0000
Skin 72292 0/15 0 0.0000
Stomatognathic System 12923 0/10 0 0.0000
Unclassified/Mixed 120926 0/13 0 0.0000
Urinary Tract 279062 0/64 0 0.0000
Totals 5321883 - 7/1292 9 0.0002

TABLE 3
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‘What is claimed is:
1. Anisolated mammalian cDNA or a fragment thereof encoding a mammalian protein or a
portion thereof selected from:
a) anamino acid sequence of SEQ ID NO:1 and SEQ ID NO:2;
b) a variant having at least 80% identity to the amino acid sequence of SEQ ID NO:1 or
SEQ ID NO:2;
c) an antigenic epitope of SEQ ID NO:1 or SEQ ID NO:2;
d) an oligopeptide of SEQ ID NO:1 or SEQ ID NO:2; and
) a biologically active portion of SEQ ID NO:1 or SEQ ID NO:2.
2. Anisclated mammalian ¢cDNA encoding 2 mammalian protein of SEQ ID NO:1 or SEQ
ID NO:2.
3. Anisolated mammalian cDNA or the complement thereof selected from:
2} asucleic acid sequence of SEQ ID NO:3 and SEQ ID NO:10;
b) a fragment selected from SEQ ID NOs:4-9 and SEQ ID NOs:11-15;
¢} avariant selected from SEQ ID NOs:16-29 having at least 80% identity to the nucleic
acid sequences of SEQ ID NO:3 or SEQ ID NO:10; and
d) an oligonucleotide of SEQ ID NOs:3-29.
. The composition comprising the cDNA or the complement of the cDNA of claim 1.
. A substrate comprising the cDNA, or the complement of the cDNA of claim 1.
. A probe 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 7.

© o N

A'method for producing a protein, the method comprising:
a) culturing the host cell of claim 8 under conditions for protein expression; and
b) recovering the protein from the host cell culture.
10. A transgenic cell line or organism comprising the vector of claim 7.
11. A methed for using 2 cDNA to detect the differential expression of a nucleic acid in a
sample comprising:
a) hybridizing the probe of claim 6 to the nucleic acids, thereby forming hybridization
complexes; and
b) comparing hybridization complex formation with a standard, wherein the comparison
indicates the differential expréssion of the cDNA in the sample.
12. The method of claim 11 further comprising amplifying the nucleic acids of the sample
prior to hybridization.
13, The method of claim 11 wherein detection of differential expression of the cDNA is

48
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diagnostic of colon disorders, particularly colon cancer, Crohn’s disease, and ulcerative colitis.

14. 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
specifically binds the cDNA.

15. The method of claim 14 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.

16. A purified mammalian protein or a portion thereof selected from:

2) an amino acid sequence of SEQ ID NO:1 and SEQ ID NO:2;

b) a variant having at Jeast 80% identity to the amino acid sequence of SEQ ID NO:1 or
SEQ ID NO:2;

¢) an antigenic epitope of SEQ ID NO:1 or SEQ ID NO:2;

d) an oligopeptide of SEQ ID NO:1 or SEQ ID NO:2; and

e) a biolagically active portion of SEQ ID NO:1 or SEQ ID NO:2.

17. A composition comprising the protein of claim 16.

18. A method for using a protein to screen a plurality of molecules or compounds to identify
at Jeast one ligand, the method éomprising:

a) combining the protein of claim 16 with the molecules or compounds under conditions
to allow specific binding; and

b) detecting specific binding, thereby identifying a ligand which specifically binds the
profein.

19. The method of claim. 18 wherein the molecules or compounds are selected from DNA
molecules, RNA molecules, peptide nucleic acids, peptides, proteins, mimetics, agonists,
antagonists, antiboedies, immunoglobulins, inhibitors, and drugs.

20. A purified mammalian protein comprising an amino acid sequence of SEQ ID NO:1 or
SEQ ID NO:2. ’

21. A purified antibody which binds specifically to the protein of claim 20.

22. A method for preparing and purifying a polyclonal antibody with the specificity of the
antibody of claim 21 comprising:

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

b) isolating animal antibodies;
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¢} 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 polyclonal
antibodies.

23. A polyclonal antibody produced by the method of claim 22.

24. A method for preparing a monoclonal antibody with the specificity of the antibody of
claim 21 comprising:

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

b) isolating antibody-producing cells from the animal;

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

d) culturing the hybridoma cells; and

e) isolating monoclonal antibodies from culture.

25. A monoclonal antibody produced by the method of claim 24.

26. A method for using an antibody to immmumopurify a protein comprising:

a) attaching an antibody of claim 21 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.

27. A method for using an antibody to detect expression of a protein in a sample, the method
comprising:

a) combining the antibody of claim 21 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.

23. The method of claim 27 wherein complex formation is compared with standards and is
diagnostic of a colon disorder, particularly colon cancer, Crohn’s disease, and ulcerative colitis.

29. A composition comprising an antibody of claim 21 and a labeling moiety.

30. A composition comprising an antibody of claim 21 and a pbarmaceutical agent.

31. A method for treating a colon disorder cormprising administering to a subject in need of

such treatment the composition of claim 31.
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<110>

<120>
<130>

<140>
<141>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<221>

INCYTE GENOMICS, INC.
LASEK, Amy W.
KRASNOW, Randi E.
BAUGHN, Mariah R.
INTESTINAL PROTEINS
PC-0028 PCT

To Be Assigned
Herewith

05/729,454
2000-12-04

32

PERL Program
1

475

PRT
Homo sapiens

misc_feature

<223> Incyte ID No: 3229449CD1

<400>

1

Met Lys Ile Ser Met Ile Asn
1

5

Phe Ile Leu Ala Ser Trp Ile

20

Thr Lys Val Trp Ser Ala Leu

35

Trp Asn Asn Ser Thr Lys Ser

50

Ser Leu Lys Pro Leu Thr Glu

65

Ile Glu Lys Leu Asp Gln Gln

Val Asn Thr Thr Thr Ser Ala

Asn Pro Arg Asp Thr Tyr Cys

Leu Glu Val Arg Asp His Leu

Asp Phe Leu Arg Ala Arg Met

Ala Ser Gly Lys val Thr asp

Ser Phe Thr Leu Phe Trp Glu

170

Leu Ile His Pro Ser Glu Gly

185

Asn Gln Gly Tyr Asp Arg val

200

Gly Thr Ser Gln Val His Ser

215

Asn Ala Glu Leu Cys Gln Tyr

230

Phe Tyr Cys Val Arg Pro Gln

Tyr
Ile
Asn
Leu
Thr
Ile
Thr
Arg
Gly
Ser
Phe
Gly
Val
Ile
Glu
Leu

His

Lys
Phe
Leu
Phe
Glu
Pro
His
Gly
Arg
Ser
Asn
Gln
Ser
Phe
Cys
Asp

Met

1/14

175
BAla
190
Thr
205
Gly
220
Asn
235
Pro

Leu
Val
Ile
Lys
arg
Arg

Thxr

Lys
Ala
Gly
Ser

Leu

Arg

Cys

Leu
Phe
Ser
Thr
Ile
Pro
Ala
Leu
Gln
Leu
Thr
Leu
Txp
Gln
Ile
Asp

Ala

Ala
Gln
Leu
Pro
Lys
Phe
Thr

His

Met
Tyr
Ser
Sexr

Phe

Gln

Ala

Leu

Asn

His

Leu

Glu

Ile

Iie

‘Gly

Ala
Leu
Leu
Ala
val
Asn
Glu

Leu

165

180
Arg
195
Asn
210
Thr
225
Gly
240
Thr

(116)
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His Met
Glu Lys
Glu Lys
Sexr val
val Asp
Tyr Pro
Tyr Leu
Val Ile
Asp Val
His Leu
Glu Asn
Phe His
Asp Leu
Tyr Gly

Gln Ile

<210> 2

Tyr
Sex
Phe
Asp
Leu
Leu
Thr
val
Phe
Leu
Ile
Gly
Ser
Thr

Asn

<211> 547
<212> PRT
<213> Homo sapiens

<220>

Ser
Leu
Asn
Leuw
Asp
Ile
Arg
Ile
Ile

Leu

Tyr
val
Asn

Ile

245
Lys
260
Phe
275
Thr
230
His
305
Arg
320
Gly
335
Ala
350
Ser
365
Arg
380
Arg
395
Glu
410
Ile
425
Ser
440
Asn
455
Leu
470

<221> misc_feature
<223> Incyte ID No:

<400> 2
Met Sexr
1
Ser Phe
Phe Thr
Tyr Trp
Ile Pro
Ile Ile
His Val
Leu Asn
Leu Leu
Gly Asp

Gly Ala

Ser
Ser
Lys
Asn
Leu
Glu
Asn
Pro
Glu
Phe

Ser

Asn
val
Leu
Asn
Lys
Lys
Thr
Arg
val
Leu

Galy

Thr
5
Vel
20
Trp
35
Ser
50
Pro
65
Leu
80
Thr
S5
Asp
110
Arg
125
Arg
140
Lys

Ser

Val

Lys
Arg

Ser

Ile
Met
Asp
Gly
Ala
Pro
Tyr
Tyr
Ile
His

Asn

Lys
Ser
val
Gly

Asn

Arg
Gln
Leu
Asp
Asn
Leu
Asp
Pro

Tyxr

7484349CD1

Met
Thr
Ser
Ala

Leu

Val

Leu
Trp
Ala

Lys

Gin

Ser

His

Met

Gln
Met
Len
Ser
Glu
Gln
Ala
Cys
Leu
Met

Asp

val
Asn
Ser
Lys
Ile

Tyx

His

Asn

Asp
Ile
Ala
Pro

Ile

Lys
Ile
Asn
Leu
Thr
Ile
Thr

Ary

430

460
Cys
475

Tyxr

Cys

Leu
Pro
Sexr
Asp

Arg

Asn

Leu
Val
Asn
His
Gln
Lys
Glu
Pro
Lys
Ile
Arg
asp
Ile

val

Leu
Ile
Ile
Lys
Arg
Arg
Thr

Gln

Ala

Gly

Ser
Glu
Thr
Gln
Lys
Glu
Lys
Phe
Ala
Ile
Phe
Ile
Thr

val

Ile
Ser
Ser
Thr
Ile
Pro
Ala
Leu
Gin
Leu

Thr

Lys
Ile
Leu
Leu
TYX
Met
Asn
Pro
Ile

Lys

Phe
Ile

Gly

Leu
Gln
Val
Ser
Lys

Phe

Bsp

Tve

Tyr

255
Gln
270
Met
285
Lys
300
Ala
315
Cys
330
Glu
345
Thr
360
Ile
375
Gln
390

405
Asp
420
Gln
435
Ala
450
Asn
465

(117)
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Ala
Thr

Lys

Ser Phe Thr

Leu
Asn
Gly
Asn
Phe
Tyx
Glu
Lys
Lys
Gly
Gln
Lys
Tyx
His

Arg

Glu

Thr

Arg

Arg
Glun
Ile
Gly
Thr

Phe

<210> 3

<211>
<212>
<213>

<220>

<221>
<223>

Ile
Gln
Thy

Ala

Met
Asn
Asp
Ile
Gly
Val
Leu
Tyr
Glu
His
Phe
Ile
Fhe
Arg
Ser
Met
His
Ile
Ile

Leu

1616
DNA
Home sapiens

His
Gly
Ser
Glu
Cys
Thr
Ser
Arg

Glu

Gln
Ile
Fhe
Thr
Thr
Gln
ABp
Gly
Ala
Pro
His

Tyx

His

Asn

155
Leuw
170
bro
185
Tyr
200
His
215
Leu
230
Met
245

260
Leu
275
Lys
290
Glu
305
Thr
320
Leu
335
Tyx
350
Pro
365
Gly
380
Gln
395
Leu
410
Arg
425
Gln
440
Ile
455
Ala
470
Ile
485
Leu
500
Asp
515
Pro
530
fitsa
545

misc_feature
Incyte ID No: 3229448CBl

His
Thr

Leu

Pro

Trp
Glu
Lys

Phe

Pro
Asn
His
Ile
Cys

Gln

Leu
Val
Phe
Gln
Ser
Ser
Phe
val
Lys
Thr
Met
Txp
asp

Cys

Glu
Gly
Ile
Thr
Tyx
Gln
arg
Arg
Asp

Gln

Ile
Gly
val
Lys
Trp
Leu
Gly
Arg
Gln
val
Glu
Lys
Asp

His

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

val

3/14

160
Gln
175
Ser
130
Phe
205
Cys
220
Asp
235
Met
250
Val
265
Lys
280
Thx
295
Gly
310
Trp
325
Ile
340
Ser
355
Thr
370
His
385
Lys
400
ASp
415
Lys
430
Fhe
445
ala
460
I1le
475
Phe
490
Ile
505
Thr
520
Ile
535

Val
ala
Lys
Gly
Asp
Pro
Ser
Val
Asn
Met

Ile

Thr
Leu
Leu
His
Hig

Asn

Ser Leu Sexr

Leu
Gly
Leu
Arg

Cys

Gly
Cys
Lys
Thr
Gly
Leu
Lys
Leu
Sexr
Asp

Thx

Ile

Glu
Thr
Asp
Lys
Ala

Asn

Trp
Lys
Thr
Asp
Glu
Leu
val
Asn
Pro

Thr

Arg
Fhe

Leun

Arg
Phe
Leu
Gln
Ala
Thr
Glu
Lys
Pro
Phe
Leu
Gln
Phe
Asp
Pro
Ile
Ile
Ile
Leu
Asn
His
Leu
Gly

Ile

165
Leu
180
Ala
185
val
210
Asn
225
Glu
240
Leu
255
Asp
270
Met
285
Axrg
300
Val
318

330
Lys
345
Trp
360
Asp
375
ala
380
Phe
405
Pro
420
val
435
Phe
450
Phe
465
Ile
480
Gly
495
Asn
510
Thr
525
Asn
540

(118)
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<400> 3

atccatgeta
gaggtatgec
agagtctaty
tatgataaat
tacagtttte
ttactggaac
actaacagag
acccagacct
cctcaaccct
ggaccactty
cceagegetyg
ggtcagette
cagtgaaggy
cactggecag
cacaaatgct
gaggecteaa
ttcttatett
tatggaaaaa
gcatgaatct
ccagtggcaa
ggagtaccte
ttcecctggge
tgtccacaaa
aacagaaaac
cattcaatat
ctgggatata
aaatcagatt

<210> 4

<211> 240
<212> DNA
<213> Homo

<220>

aaggtagaca
agtagcacac
tatgggatty
tataagtcac
cagaactcca
aactccacaa
actgaactca
tteacccacy
cgagatacgt
ggacgcagga
atggcaggtyg
actctgttet
gtgtcagcte
tttgtcaaty
gaattgtgce
cacatgceect
agcaaacaag
ttcaatacaz
ggaaaattge
aaatattgtt
accogggeca
cagcatttca
gccatteage
atcagggaga
ctcatcataa
acaattgcat
aatatattat

sapiens

<221> misc_feature
<223> Incyte ID No: 2771041H1

<400> 4

atccatgcta
gaggtatgcc
agagtctatg
tatgataaat

<210> 5
<211> 621
<212> DNA
<213> Homo

<220>

aaggtaaaca
agtagcacac
tatgggattg
tataagtcac

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 5

gecacattea
tgtcatagee
gcagcagaga
cgttgtigaa
tggccctcag
gecaggatgtyg
tgetatgtgt
gatctagttt
atatcagtgyg

gaagtggact
ttggttoctt
cagagagace
gtcagtcacc
gaaatccceoyg
cagectggtet
ggegetggty
ctetatgatt
tgttitaggy

aactgcaact
tggtggcette
aacaatctgt
tattggeact
caaaggtttg
agtccttatt
gaatazagga
tgaacaccac
actgcaggygg
agcaatatgg
cttcaggaaa
gggagggcca
tctggagtge
gecacttceca
agtacctgga
gtgctgeact
aaaagagcct
ttagtgtcte
aacaccagct
atcccttgat
ttgacagaac
gaccctttce
atcttettet
tgtacaatga
aggacatttt
atggcacaaa
taaactatat

aactgeaact
tggtggetie
aacaatctgt
tattggcact

71851705V1

tgggaagtge
geactccaga
tggccctece
ttteoctgaag
ccatattget
cccctgeagt
gtggtgttea:
tcctttatte
aataaggact

4n4

tatatctgca
agaagaaatt
aaactaaagy
gttgtttata
gtetgetcta
ccctaaaaca
aatcatagag
caccagegee
agaccagetyg
cggggatttc
ggtgactgac
ggtctetety
aaggaaccaa
agtccactcet
caacagagac
cactcacatg
ctttgaaagy
caaatgcaac
tgctgtggat
aggatcaatg
tggaggagaa
cattgatgtt
gagaagceca
tgcagaaaga
cecaggatcte
taatgtacac
ttgttaaata

tatatctgea
agaagasatt
aaactaaagy
gttgtttata

cattgacaaa
gagctgacac
agaacagagt
cacctgeeat
toctgegteo
acgtatcteg
cgtgggtgaa
tgagttcagt
ttgtggagtt

atttattttg
ctcaacacct
atcctaatca
ttagectect
aacttatcca
ccactgatat
aaactagatc
acacatagca
cacatcctge
ctgagggcca
ttcaacaacy
totectgetge
ggctatgaca
gaatgtggee
caagaagyct
tattctaaga
tcaaatgtog
acactgaagt
ttggatagga
acctattcag
aaaaatactg
tttatccgaa
gacactatgy
tttagtgact
agtgtgagta
ccaccicaac
acaaaazaaa

atttattttg
ctcaacacct
atcctaatea
ttagectoct

ctggecagty
cccttecactyg
gaagctgacc
cagegctggg
caagtggtec
agggttgagg
agotctgogt
ctctgttagt
gttccagtaa

(119)

PCT/US01/46767

gtatagacaa
agctcgecag
tgaaaataag
ggatcatttt
tcteoecteca
cattaaagcc
agcagatcec
cagccaccat
tggaggtgag
ggatgtctte
geacctacct
teatccacce
gggtgatctt
tgatcctaaa
tctactgtgt
acaagaaagt
gtgtagagat
cagtggatct
acatcaacat
tcaaagagat
tcattgttat
gggccctcaa
ttatcatcaa
ttecatggtta
tcattgatgce
atgtagtegg
aaaaaa

gtatagacaa
agctcgecag
tgaaaataag
ggatcatttt

aagatcaccc
gggtggatga
aggtaggtgc
gaagacatce
ctcaccteca
atggtggcty
ggggtctget
ggctttaatg
tggagggaga

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
1616

60

120
180
240

60

120
180
240
300
360
420
480
540
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5/14

(120) JP 2005-505232 A 2005.2.24

PCT/US01/46767

tggataagtt tagagcagac caaacctttg tggagttctyg gaaaactgta aaaatgatce
aggaggctaa tataaacaac a

<210> 6

<211> 545
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 6
gccacattca
gtecatagect
cagcagagac
gttgttgaag
ggccctcagg
caggatgtge
gctatgtgtg
atctagttte
tatcagtggt
ggata

<210> 7

<211> 236
<212> DNA
<213> Homo

<220>

gagtggactt
tggttcetty
agagagacct
tecagtcacct
aaatcccege
agctggtete
gegetggtgg
tctatgattt
gttttaggga

sapiens

<221> misc_feature
<223> Incyte ID No: 5596934H1

<220>

<221> unsure

<222> 228

1 <223> a, t,

<400> 7

ggaaccaagg
gtccactetg
aacagagacc
actcacatgt

<210> 8

<211> 414
<212> DNA
<213> Homo

<220>

70255975V1

gggaagtgec attgacaaac
cactccagay agctgacacc
ggcccteoca gaacagagtg
ttectgaage acctgecate
catattgett cctgegteocc
cectgeagta cgtatctega
tggtgttcac gtgggtgate
cctttattet gagtteagtco
ataaggactt tctggacgte

¢, g, or other

ctattgacayg
aatgtggeet
aagaaggcett
attctaagaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<220>

<221> unsuxe
<222> 47, 105, 248
¢, g, or other

<223> a, t,

<400> 8

ggtgatcttc actggccagt
gatccotaaac acaaatgetg
ctactgtgty aggcctcaac
caagaaagtt tcttatctta

3229449F6

caagtttgga atgacatcca caatccccag tgggeatgte

tgtctectgt
cctaatggga
actgaagtca

agtttggcta
gattceacga
gtogatctge

cagtcazaat gaaggaatgc
tocgecagty gatggaatac
atgaatctgg azaattgeaa

tggecagtga
ccttoactgg
aagctgacca
agegetgggg
aagtggtcce
gggttgagga
ggtctgggtg
tctgttagtg
gttcagtaat

ttgtcaatgy
aattgtgcca
acatgececty
gcaaacangsa

tggaganaca
ctganaggaa
ttcaaagcca
caccagettg

agatcaccct
ggtggatgay
ggtaggtgee
aagacatcct
tcacctecag
tggtggetet
ggatctgetg
gctttaatga
ggagggagat

cacttcccaa
gtacctggac
tgctgeacte
aaagag

catggaatce
zactcatata
gtatcaacac
ctgtggattt

600
621

60

120
180
240
300
360
420
480
540
545

60

120
180
236

60

120
180
240
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6/14

(121)

PCT/US01/46767

ggataggnac atcaacatcc agtggcaaaa acattgttat cccttgatag gatcaatgac 300
ctattcagtc azagagatgyg agtacctcac ceggggccat tgacagaact ggagggagaa 360
aaaaatactyg tcattgttat ttecetgggg ccageattto agaccctttt ccca

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

<220>
<221>
<223>

<400>

9

394

DNA

Homo sapiens

misc_feature

Incyte ID No: 7128544H1

2

ggtgaggtac tccatcteott
tecetgggce ageattteag
gtecacaaag ccattcagea
acagaaaaca tcagggagat
attcaatatc tcatcataaa
tgggatataa caattgcata
aatcagatta atatattatt

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

<220>
<221>
<223>

<400>

10

2248

DNA

Homo sapiens

misc_feature

tgacagaact
accctttoce
tettettety
gtacaatgat
ggacattttc
tggcacaaat
aaactatatt

Incyte ID No: 7484349CB1

10

gecagttaag aactcacagg
gtgcattetg tgctacctga
gtgaaacctc gacaagaagt
caaaaaacge tgctgatcott
tectcagaact tcacaaaget
aacaactccg caaagtcoctt
gagactgaac tcagaataaa
cctttecacce atgtgaacac
cctocgagata catactgcag
ttgggacaga ggaagcaata
ctgacggcag gtgcttcagyg
ttecactctgt tctgggaggg
ggggegtegy ctotctggag
aaatttgtta atggcacctc
getgaactet gtgaatatct
caacacatgc cctgtgagge
cttacagaca aggaaaacag
gatcgtaaac acattgatgt
caagttggaa tgaagcctcc
acattttgca accaggttca
ctcatttacc toctgggaga
gtaaaaacac tgaagttttt
ctggatgcag aaagacacac
ttecagetet actctetgat
ggtgacaaaa acacagccat
gacattttta ttegcaggge
agcccageca ctaaagtgat
gagaggttty gagacttcca
gacctcaacy tgggeatcat
atccacccac ctgatcatgt
taagggataa atactataca

tactttteca
cacctattgg
atccaatagg
gatctetttt
ttggtectget
attccctaaa
ggaaatcata
caccaccagt
gggagaccag
tggtggggat
aaaggtgatg
ccaggtctce
ggeaaggaac
tcatgtatte
ggatgacaga
tctgacctac
ccttttecac
cactaattgt
tgtecectgat
gttagacaca
ctctacacta
tgatctteat
tcagattcaa
agatcatgat
cgteatcace
categgtgtt
tattaagaca
tggttatatt
tgatgectgg
gattggaaat
aaatcactag

ggaggagaaa
attgatgttt
agaageccag
gcagaaagat
caggatctca
aatgtacacc
tgtt

gcocacccaga
ggtcetggaa
acattcegtea
tecagtagtaa
ctaaacttat
acatcactga
gagaaactag
gccacacaca
ctggacatcc
ttectgaggg
gacttcaaca
ctgtetotge
caaggctatg
actgaatgtyg
gaccaagaag
atgaccacce
aggtccaaag
aacaagagag
ggttatactt
attaagataa
cgtcagtgga
gaaactggaa
tggaaaaaac
tatatcccte
tttggecage
caaaaggcta
gaaaacatca
cactatctta
gacatgacca
cagattaaca
gaaccaatct

aaaatactgt
ttatcogaag
acactatggt
ttagtgactt
gtgtgagtat
cacctcaaca

taggagagat
ggaggaagca
tgtecetcaaa
cetggatgat
ccatotetgt
taccattaaa
atcagcagat
gcacagccac
tactggaggt
ccaggatgte
atggcaccta
tgckeateca
ataaaattat
gcctgaccct
ccttetattg
ggaatagaga
tgggagttga
aaaaaataga
tacaaggaaa
atggctgttt
tctactactt
tctttaagaa
atagctatce
gggaaattga
actttagacc
ttgaaagact
gggagatgea
tcatgaagga
ttgcatatgy
tgttcttaaa
ctgcacataa

cattgttatt
ggccctcaat
tatcatcaaa
toatggttac
cattgatgee
tgtagtcoga

cattaaaaca
acaatcctga
tacaatgett
ttttataatt
ccattactgy
gcecactaaca
cccacccaga
catcctcaac
gagggaccac
ctccccagea
cctggteage
ccecagtgaa
tttcaaagge
aaactcaaat
tatgaageet
ggtatcttat
aatgatgaag
agagacatgc
atggataaca
gaaaggcaaa
ccccaaagtt
acatttgett
cttegtcact
ceggectatea
atttceccatt
gttectaaga
catagagaca
tattttcaaa
cactgacact
ctacatttge
tcecacatgt

60

120
180
240
300
360
394

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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attgtaaagt aagttttact
ttggggagga aggctatgta
tcattcatga agaatgacta
agttttttaa aagccatgtt
tttetatttc caatatagat
ataacccatt agcaataatc
caataaaaga asagaggcat

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

<220>
<221>
<223>

<400>

11

661

DNA

Homo sapiens

nisc_feature

cattttagga
aggacaatga
taccatgeet
attaagctga
atttcctage
acteccgagea
ccttgaag

Incyte ID No: 1333949F6

11

gceagttaag aactcacagg
gtgecattctg tgctacctga
gtgaaacctc gacaagaagt
caaaaaacgc tgctgatcett
tctcagaact tcacaaaget
aacaactccg caaagtectt
gagactgaac tcagaataaa
cctitecacee atgtgaacac
cctegagata catactgeag
ttgggacaga ggasgcaata
ctgacggeag gtgcttcagg
t

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

<220>
<221>
<223>

<400>

12

518

DNA

Homo sapiens

misc_feature

tactttteca
cacctattgy
atccaatagyg
gatctctitt
ttggtetget
attcoctaas
ggaaatcata
caccaccagt
gggagaccag
tagtggggat
aaaggtgatg

Incyte ID No: 760465801

12

ggtggtcatg taggtcagag
ttcttggtet ctgtcatcca
acattcagtyg aagacatgag
atagccttgy ttecttgecce
cagagacagg gagacctgge
gttgaagtcc atcaccttte
cctocaggaaa tccccaccat
gatgtccage tggtcteceo
gtgtgtggea ctggtggtog

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

<220>
<221>
<223>

<400>

13

462

DNA

Home sapiens

misc_feature

ccteacaggy
gatattcaca
aggtgecatt
teoccagagage
cctoccagaa
ctgaagcacc
attgetteet
tgcagtatgt
tgttcacatg

Incyte ID No: 70106729V1

13

(122)

PCT/US01/46767

714

actaaggaaa ataaatttaa aagaatctgt
caactgatsa gggatgcaaa accaagagaa
ggttctgatyg ctogtttaaa atattaaaaa
tttgaasata tctgtacaaa ttcatgatge
tctgtctatt gaamaggccet aggagcaatyg
ccctaactgt gatgtcteaag aaccctteoct

gccacccaga taggagagat cattaaaaca
ggtcctggaa ggaggaagea acaatcctga
acattcgtca tgtectcaaa tacaatgett
tcagtagtaa cctggatgat ttttataatt
ctasacttat ccatctctgt ccattactgg
acatcactga taccattaaa gocactaaca
gageaactag atcagcagat cccacccaga
gccacacaca gcacagccac catcctcaac
ctggacatee tactggaggt gagggaccac
ttectgaggy ccaggatgtc ctacccagea
gacttcaaca atggcaccta cctggtcage

catgtgttga ggcttcatac aatagaagge
gagttcagea tttgagitta gggtcaggeo
aacaaatttyg cctttgaaaa taattttate
cgacgeeoct tcactgggot ggatgagoag
cagagtgaay ctgaccaggt aggtgecatt
tgcegteagt getggggagg acatcctgge
ctgtcecaay tggtcectea ccotecagtag
atetegagoy ttgaggatgg tggetgtget
ggtgaaag

1920
1980
2040
2100
2160
2220
2248

60

120
180
240
300
360
420
480
540
600
660
661

60

120
is0
240
300
360
420
480
518

atagtgaata taaccatgga agtctccaasa cctoctetgte tcotatgtgoa tctccctgat 60
gttttetgte ttaataatca ctttagtgge tgggettctt aggaacagte ttteaatage 120
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cttttgaaca ccgatggecec
gccaaaggtyg atgacgatgg
gatataatca tgatctatca
tttccattga atctgagtgt
agtttcatga agatcaaaaa
ctgacgtagt gtagagtcte

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

<220>
<221>
<223>

<400>

14

531

DNA

Homo ‘sapiens

misc_feature

(123)

PCT/US01/46767

8/14

tgcgaataaa aatgtcaaty ggaaatggte tasagtgctg
ctgtgttitt gtcacctgat ageeggtcaa tttcccgagyg
gagagtagag ctggaaagty acgaagggat agctatgttt
gteotttetge atccagaage aaatgtttet tamagattec
acttcagtgt ttttacaact ttggggaagt agtagatcca
ccaggaggta aatgagtttg ct

Incyte ID No: 70107804V1

14

ttttatttge trttaaaaaa
tatagtcatt cttcatgaat
cttacatage cttecteocco
tgagtaaaac ttactttaca
tttgtatagt atttatccect
tcacatgatc aggtgggtgy
caatgatgee cacgttgagg
catggaagtc tccaaacctc
taatcacttt agtggctggy

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

<220>
<221>
<223>

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

<400>

15

276

DNA

Homo sapiens

misc_feature

ctttitttaat attttasacy agcatcagsa ccaggeatgg
gattctecttg gttttgecate ccttatcagt tgtcattgte
aaacagattc ttttaaattt attttcctta gttectaaaa
atacatgtgg gattatgtgc agagattggt toctagtgat
tagcaaatgt agtttaagaa catgttaatc tgatttccaa
atagtgteag tgccatatge aatggtcatg tcccaggcat
tctttgaaaa tatccttcat gataagatag tgaatataac
tctgteteta tgtgeatcte cctgatgttt totgtcettea
ctttttagga acagtctttc aatagccttt t

Incyte ID No: 5865314H1

unsure
2, 15, 50

a, t, ¢, g, or other

15

gnaaaaccaa gagantcatt
ttasaatatt aaaaaagttt
acaaattcat gatgetttet
ggcctaggag caatgataac
ctaagaaccc ttcctcaata

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

<220>
<221>
<223>

<400>

16
206
DN&

catgaagaat gactatacca tgectggttn tgatgetegt
tttaaaagec atgttattaa getgatttga asatatctgt
atttccaata tagatatttc ctagetctgt ctattgaaaa
ccattagecaa taatcactcc gagcaccceta actgtgatgt
aaagaaaaga ggcatc

Rattus norvegicus

misc_feature

Incyte ID No: 701244557H1

16

ga cggcaggey

t aa gtgacagact tcaacaatgg cgcctaccta

gtcagettca ctotgetcty ggagggecag gtotocctgt ctatcctget catgeacceee
agtgaagggg tgtcagctct ctggagagea aggaaccagg gttacgacag aatcatcttc
tcaggccatt ttgteagtgyg cgette

180
240
300
360
420
462

60

120
180
240
300
360
420
480
531

60

120
180
240
276

60

120
180
206
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<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

17

291

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 700306367HL

17

cectggaagat attctttaag geaagatact
ccatgtcgtt attcaactcc ctggtgtbtt
ttctetggag aagacgotga agagetetgt
caatgggaaa aggtctgaaa tgctggecca
ctecegattect gteaattatc cgtgeagtgt

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

<220>
<221>
<223>

<400>

18

244

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 700141983H1

18

agctitcecte taatcgggtce attggtgtac
ataattgaca gaatcggagy agagaaaaac
ttcagacctt tteccatiga tgtttttate
cagegtette tccagagaag cceggacacc

gagt

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

<220>
<221>
<223>

<400>

19

270

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 701725580H1

19

catggcttce ctectaategg gteattggtg
cggataatty acagaatcgy aggagagasa
catttcagac cttttoccat tgatgttttt
ctteageogte ttetecttag aageccggac
agggagttga ataacgacat ggagaggttt

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

<220>
<221>
<223>

<400>

20

288

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 700363665H1

20

aacacagtoa ttgtctttte tetgggeocag
atcegaacgyg ccctcagibgt tcacagaget
accoctggtgg toctcaaaac agaaaacace
agtgattcca cggttacacce cagtatctig
tgggtgtcat tgatgcctgg gatatgacag

9/14

gggtgtaace
ctgttttgay
gaacactgay
gagaaaagac
tetetatete

tctgtcaaag
acagtcattg
cgaagggcce
ctggtggtece

tactctgtca
aacacagtca
atccgaaggg
accctggtgy

catttoagac
cttecagegtc
atggagttga
ccttaaagaa
ttgcatatgg

(124)

PCT/US01/46767

gtggaagtca ctaaacctet
gaccaccagyg gtgtccggge
ggcccttegg ataaaaacat
aatgactgtg tttttctete
tttgacagag t

agatagagaa cactgcacgg
tettittetet gggecageat
tcagtgttca cagagctett
tcasaacaga asacaccagy

aagagataga gaacactgca
tigtetttte tetgggecay
ccctcagtgt’ tcacagaget
tectcaaaac agaaaattat

ctttteccat tgatghbtttt
ttctectgag aageceggac
ataacgacat ggagaggttt
tatcttecag gatctecgty
cacaaacy

60

120
180
240
291

60
120
180

240

244

60

120
180
240
270

60

120
180
240
288
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<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

21

275

DNA

Rattus norvegicus

nisc_£feature
Incyte ID No: 701473585H1

21

gcageaccaa cttgeegtgg acttggatga
cttecctota atcgggtcat tggtgtacte
aattgacaga atcgoaggayg ageazaacac
cagacctttt cccattgatg tttttateceg
gegtettete cagagaageo cggacaccet

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

<220>
<221>
<223>

<400>

22

257

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 700600759HL

22

gecaggtete cetgtctate ctgcteatge
gagcaaggaa ccaaggctat ggtagaattg
ccaaggtcac agctgaatgt ggectgatcc
tgtaccgtgg tggegaggaa gtcottctact
cecctgaccta cgtgtgt

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

<220>
<221>
<223>

<400>

23

276

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 701460109H1L

23

tatgggetgt gtttaagetg cetgeatcct
catgccctaa agtgectctc aatccatcag
aggagatcct agageaacta aacaaacaga
acaccacaag tgctacacac agcatagcca
taggggacca gctgoacate ctggtagagy

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

<220>
<221>
<223>

<400>

24

250

DNA

Rattus norvegicus

migc_feature
Incyte ID No: 701420417H1

24

aacaaggaca tttcttatct tagccageag
getgtggaga ttatggoaaa atccaacgtg
ccggtgaaga agaaatgeaa gtttgggatg
aaaaacacgt ggaatccgge ctectgeagt
agaggaaaac

10/14

gaaaatcaac
tgtcaaagag
agtcattgtc
ataggccecte
ggtoy

accccagtga
ccttcaaagg
tgaactcaay
gcgtgaagee

tcaatcaatyg
tttcaccaac
tecccteocag
ccatcctcaa
ctagag

gaaaggagee
attagtgtct
gcatctgcaa
ctggetecaa

atccagtgge
atagagaaca
ttttetetgg
agtgttcaca

aggggtgtea
gacttttgtt
cagtgagete
tcaacacatg

gogacttgatc
agagacagaa
acccttegee
ccctcaagat

tctttgaaay
ccaaatgcaa
tcecctactgy
tcaaaatgaa

(125)

PCT/US01/46767

agaaacatgy
ckgcacggat
gocageattt
gagctcttea

gctctetgga
aatggcacat
tgcaaatace
cecctgtgagy

atgaaatcct
ctgagaatca
cacctcaaca
acatactgtg

gtcaaatata
caaagcagte
gcatgtctgg
agactgtctg

60

120
180
240
275

60

120
i80
240
257

60

120
180
240
276

60

iz0
180
240
250
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<210>
<21l1>
<212>
<213>

<220>
<221>
<223>

<400>

(126)

11714

25

248

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 701634496H1

25

cggacaccet ggtggtoctc amaacagaaa acaccaggga gttgaataac gacatggaga
ggtttagtga cttccacggt tacaccecagt atctitgectt aaagaatatc ttocaggatc
tcegtotggg tgtcattgat gococtgggata tgacagttge atatggcaca aacgatgtec
atccaccaga ggaggtagtt agaagtgaaa ttaatatatt cttaaactat atttgctage
aaacacat

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

<400>

26

329

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 701601584H1

26

ttaaagaata tcttccagga tctocgtgtg ggtgtcatty atgectggga tatgacagtt
geatatggca caaacgatgt ccatccacca gaggaggtag ttagaagtga aattaatata
ttcttaaact atatttgcta gcoaaacacat aacttigaaa gtegetegtt gaacttaaasa
gagacagtga gtcocctacage cgtgecaagt gocgagatat ccocagttaat ccoaaggacat
aatctgtatt atggtccatg tggtecatce agttcagect aataaggeat toctacgeca
geectgetget caaaattgaa tatgaaaag

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

<220>
<221>
<223>

<400>

27

144

DNA

Rattus norvegicus

misc_feature
Incyte ID No: 701940254H1L

27

PCT/US01/46767

60

120
180
240
248

60

120
180
240
300
329

agcctectttyg aaaggtcaaa tatagetgty gagettatgg gaaaatccaa cgtgattagt 60
gtctecaaat geaacaggtt ctttgaaaaa gatggaagge acttaataaa cacagatgaa 120
ctggtgtttt agaagacccc atct

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

<220>
<221>
<223>

<400>

28

262

DNA

Rattus noxrvegicus

misc_feature
Incyte ID No: 701463630H1

28

gggazaaggt ctgaaatgct ggcoccagaga aaagacaaty actgtgtttt tctctecteo
gattctgteca attatccgtyg cagtgttcte tatcteottty acagagtaca ccaatgacce
gattagaggg aagccatgtt teolgecactg gatgttgatt ttctecatcca agtccacgge
aagttggtge tgcagectte cagtctegty gaggtecacce ggcctcageg tgttgatttt
gettttgaag tactccatcc ac

144

60

120
180
240
262
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<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

ctcacacgga
tecactgatge
aggtagttag
ttgaaagtcg
agatatccca

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

<220>
<221>
<223>

<400>

atgtcttece
acctacctgg
atccacccca
gtgatcttca
atcctaaaca
tactgtgtga
aagaaagttt
gtagagatta
gtggatctge
atcaacatcc
aaagagatgg
attgttattt
gccctcaatg
atcatcaaaa
catggttaca
attgatgect
gtagtcggaa

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

<220>

29
277
DNA

12/14

Rattus norvegicus

misc_featur:

e
Incyte ID No:

29

30

1005

DNA

Homo sapiens

misc_feature

Incyte ID No:

30

31

1545

DNA

Homo sapiens

<221> misc_feature

<223>

<400>

ctttggtetyg
ttatteecta
aaggaaatca
accaccacca
aggggagacc
tatggtgggg
ggaaaggtga
ggecaggtet
aggygcaagga

Incyte ID No:

31

701623610HL

gatcctggaa gatattcttt aaggcaagat
ctgggatatg acagttgeat atggeacaaa
aagtgaaatt aatatatbct taaactatat
ctegttgaac ttaaaagaga cagtgagtcc
gttaatccaa ggacataate tgtatta

GNN.g9965027_000007_006

cagcgotgat ggcaggtget tcaggaaagg
tcagettecac tctgttctgy gagggecagg
gtgaaggggt gtcagctete tggagtgcaa
ctggecagtt tgtcaatgge acttcccaag
caaatgctga attgtgeccag tacctggaca
ggcctcaaca catgeccctgt getgeactca
cttatettag caaacaagaa aagagectct
tggaaraatt caatacaatt agtgtctcca
atgaatctgg asaattgcaa caccagettg
agtggcaaaa atattgttat cccttgatag
agtacctecac ccgggccatt gacagaactg
ccctgggeea geatttcaga cectttecca
teccacaaage cattcageat cttcttctga
cagaasacat cagggagatg tacaatgatg
ttceaatatct catcataaag gacattttee
gggatataac aattgcatat ggcacaaata
atcagattaa tatattatta aactatattt

GNI.g2795680_006.edit

ctctaaactt atccatctet gtccattact
aagcatcact gataccatta aagccactaa
tagagaaact agatcagcag atcccaccca
gtgeccacaca cagcacagec accatgctca
agctggacat cctactggag gtgagggacc
atttcctgag ggecaggatg tectececag
tggacttcaa caatggcace tacctggtca
cectgtctet getgeteate caccccagty
accaaggcta tgataaaatt attttcaaag

actgggtgta
cgatgtccat
ttgctageaa
tacagccgtg

tgactgactt
tctetotgte
ggaaccaagy
tccactctga
acagagacca
ctcacatgta
ttgaaaggte
aatgcaacac
ctgtggattt
gatcaatgac
gaggagaaaa.
ttgatgtttt
gaagcccaga
cagaaagatt
aggatctcag
atgtacacce
gttaa

ggaacaactc
cagagactga
gacctticac
accctcgaga
acttgggaca
cactgacgge
gctteactct
aaggggegta
gcaaatttgt

(127)

PCT/US01/46767

tcogtogaayg
ccaccagagy
acacataact
ccaagtgecy

caacaacgge
tetgetgete
ctatgacagyg
atgtggcctyg
agaaggette
ttctaagaac
aaatgtgggt
actgaagtca
ggataggaac
ctattcagte
aaatactgte
tatccgaagy
cactatggtt
tagtgacttt
tgtgagtatc
accteaacat

cgcaaagtcc
actcagaata
ccatgtgaac
tacatactge
gaggaagcaa
aggtgottca
gttctgggag
ggctetetgy
taatggcace

60

120
180
240
277

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1005

60

120
180
240
300
360
420
480
540
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tecteatgtet
ctggatgaca
gctetgacct
ageccttttee
gtecactaatt
cctgtecctg
cagttagaca
gactctacac
tttgatcttc
ackcagatto
atagatcatg
atcgtcatea
gccateggtyg
attattaaga
catggttata
attgatgoct
gtgattggaa

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

<220>

<221>
<223>

<400> 32

Met

1
Cys
Ala

Ile

Leu
Vval
Len
Ser
Glu
Leu
Ala
Cys
Leu
Met
Asp
GIu
Gly
Ile
Thr
Tyr
Gln

Arg

32

540
PRT
Oryctolagus cuniculus

tcactgaatg
gagaccaaga
acatgaccac
acaggtccaa
gtaacaagag
gtggttatac
caattaagat
tacgtcagtg
atgaaactgg
aatggaaaaa
attatatcce
cotttggeca
ttcaaaaggc
cagaaaacat
ttoactatet
gggacatgac
atcagattaa

His Lys

Leu
Lys
Ser
Thr
Ile
Thx
val
Gly
Phe

Phe

Cys
Leu
Ile
Glu
Pro
His
Gly
His
Sexr

asn

Gly Gln

Ala
Ile
Glu
Leu
His

Asp

Sex
Phe
Cys
Asn
Met

Ile

misc_feature
Incyte ID No:

Tyr
5
Ile
20
Pro
35
Pro
50
Teu
65
Pro
80
Ser
95
Asp
110
Gln
125
Pro
140
Asn
155
val
170
Ala
185
Lys
200
Ser
215
cly
230
Pro
245
Ser

g1762

Leu
Ile
Asn
Lys
Arg
Arg
Thr
Gln
iys

Ala

Cys

Tyr

Lys
Ser
Ser
Met
val
Pro
Ala
Leu
Glu
Leu
Thr
Leu
Trp
Gln
Thr
Asp
Glu

Leu

tggectgace
agccttetat
ccggaataga
agtgggagtt
agaaaaaata
tttacaagga
aaatggctgt
gatctactac
aatctttaag
acatagctat
tegggaaatt
gcactttaga
tattgaaaga
cagggagatg
tatcatgaag
cattgcatat
catgttctta

Leu
Gln
His
Ser
Lys
Phe
Thx
Asp
Tyr

Lys

Ser
Arg
Phe

Leu

Ala

Thr

13714

ctaaactcaa
tgtatgaagce
gaggtatctt
gaaatgatga
gaagagacat

aaatggatea

Ile

Asn

Val
Glu
Thr
Ile
Ile
Gly
Ala
Leu
val
Ala
Val
Asn
Asp
Leu

Ser

Lys

ttgaaaggca
ttccccaaag
aaacatttge
cecttegtea
gaccggetat
ceatttecca
ctgttoctaa
cacatagaga
gatattttca
ggcactgaca
aactacattt

Leu

Thr

atgctgaact
ctcaacacat
atcttacaga
aggatcgtaa
gecaagttog
caacattttg
aactcattta
ttgtaaaaac
tteotggatge
ctttecaget
caggtgacaa
ttgacatttt
gaagcccage
cagagaggtt
aagacctcaa
ctatccacce
gctaa

Leu
Lys
Asn
val
Glu
Asn
Pro
Glu
Phe
Sex
Phe
Ile
Gln

Thx

Tyr
val

Lys

ala

lle

Lys

Lys

His
Gly
Sex
Glu
Cys
Thr

Asn

Ala
Trp
Ser
Ser
Leu

Thr

Arg
Arg
Lys
Leu
Pro
TYyr
His
Glu
Met
Ser

Leu

150
Phe
165
Ser
180
Asp
195
Val
210
Cys
225
Lys
240
Arg
255
Fhe
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ctgtgaatat 600
geactgtgay 660
caaggaaaac 720
acacattgat 780
aatgaagcct 840
caaccaggtt 900
cctoctggga 960
actgaagttt 1020
agaaagacac 1080
ctactectetg 1140
aaacacagce 1200
tattcgcagg 1260
cactaaagtg 1320
tggagactte 1380
cgtgggeate 1440
acctgatcat 1500
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His Arg Ser

Asp
Gln
Gly
Ala
Gly

Met

Lys
Asp

Gln

val
Ile
Arg
Lys
Asp
Lys
Lys
Lys
Ile
Asp
Pro
Gln
Ile
Arg
Asp
Met

Val

Ser
Gly
Txp
Ile
Ser
Thr
His
Lys
Asp
Lys
Phe
Ala
Val
FPhe

Ile

ile

Lys
Gln
Met
Leu
Ser
Thr
Leu
Leu
His
His
Asp
Pro
Ile
Lys
Gly
Phe
Ile

Gly

260
val
275
Cys
2%0
Lys
305
Thr
320
Gly
335
Leu
350
Lys
365
Leu
380
Ser
395
Gly
410

425
Ile
440
Glu
455
Thr
470
Asp
485
Lys
500
aAla
515
Asn
530

Cys
Arg

Phe

Phe

val
Lys
Pro
Phe
Leu
Gln
Phe
Asp
Pro
Ile
Ile
Ile
Leu
Asn
His
Leu
Gly

Ile

Glu
Ser
Val
Cys
Lys
Txp
Asp
ala

Phe

val
Phe
Phe
Ile
Gly
Asn
Thr

Asn

Ile
Lys
Pro

Asn

Gln
Ile
Ile
Leu
Arg
Tyxr
Val
Asn

Met

14714

265
Met
280
Glu
295
Gly
310
Gln
325
Lys
340
TyxX
355
His
370
Lys
385
Thr
400
Glu
415
Thr
430

445
Arg
460
Glu
475
Ile
480
Gly
505
Asn
520
Phe
535

Asn
Lys
Tvr
Glo
Ile
Leu
Thr
Thx
Gln

Asp

Ala
Pro
His
Tyxr
val
His

Asn

Gin
Glu
Thr
Leu
YL
Pro
Gly
Gln
Leu
Arg
aln
Ile
Ala
Ile
Leu
Asp

Pro

His
Lys
Leu
Asp
Leu
Lys
Asn
Ile
Phe
Leu
His

Ser

Glu
Thr
Ala
Pro

Ile

270
Ile
285
Cys
300
Gln
315
Thr
330
Met
345
Vval
360
Phe
375
Glan
390
Ser
405
Ile
420
Phe
435
val
450
Lys
465
Ala
480
Leu
495
Trp
510
Asp
525
Cys
540
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o (57) Abstract: The invention provides cDNAs which encode mammalian intestinal proteins. It also provides for the use of the
cDNAs, fragments, complements, and variants thereof and of the encoded protein, portions thereof and antibodies thereto for diag-
nosis and treatment of colon disorders, parficularly colon cancer, Crohn’s disease, and ulcerative colitis. The nvention additionally
provides expression vectors and host cells for the production of the protein and a transgenic model system.
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9. 18 27
5 A TCC ATG CTA AAG GTA RAC ARA CTG

63, 72 81
ATA GAC AAG AGG TAT GCC AGT AGC ACA

7] 126 135
ACC TAG CTC:GCC AGA GAG TCT ATG TAT

171 180 189
ATC CTE ATC ATG AMDA ATA AGT ATG ATA

W s . L N L s I 8

36 45 54
CAA CTT ATA TCT GCA ATT TAT TTT GGT

90 92 108
CTG GTG GCT TCA GAA GAA ATT CTC AAC

144 153 162
GGG ATT GAA CAA TCT GTA AAC TAA AGG

AAT TAT AAG TCA CTh TTG GCA CTG TTG

306 315 324
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Irxiarﬂl Application No
INTERNATIONAL SEARCH REPORT :

PCT/US 01/46767
SIFICATION O
S IO T “Uook14/47  COTKI6/18  Cl201/68  GUIN33/6E
AOIKE/0s7  AGuK3a/40S

According o International Patent Clagsification {IPC) or to both natlonal classification and IPG:

B. FIELDS SEARCHED

searched ification system followed by dlassification symbols)

IPC 7 CO7K

Documentation searched ather than minimum documentalien to tha exient that such documents are included in the fiekls searched

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

€. DOCUMENTS CONSIDERED TQ BE RELEVANT

Calegory * | Citalion of document, with indication, where appropriate, of the relevant passages. Relevant to claim No.

X BOLL WERNER ET AL: "Messenger RNAs 1,4-15
. expressed in intestine of adult but not
baby rabbits: Isolation of cognate cDNAs
and characterization of a novel brush
border protein with esterase and
phospholipase activity"
JOURNAL OF BIOLOGICAL CHEMISTRY, AMERICAN
SOCIETY OF BIOLOGICAL CHEMISTS, BALTIMORE,

» US,

vol. 268, nao. 17,

15 June 1993 (1993-06-15), pages
12901-12911, XP002200728

ISSN: 0021-9258
page 12904, column 1, paragraph 3
X -& DATABASE EMBL ‘Online! 1,4-15
19 November 1992 (1992-11-19)

"0. cuniculus mRNA for protein of unknown
function®
Database accession no. 712840

Further are lisiedin the ion of bax C., Patent family members are listed in annes.

= Special 65 of ol :
Specta categories of cted documents T lterdocumen! publshed afler the Inematlona ling e

™ priortty date and not in conflict with the application hut
A document defining the general tale ofthe artwhich s ot
R AR iy m 1o undersiand ihe princple or theory undrying the

“E" earller \iﬂcumsm hut published on or aﬂerthe internatienal *X* document of particular relevance; the ciaimedt invention
iling el cannot be cansidered novel or cannot be considered to

o documem uich may throw doubts on ity ciam(s) or involve an inventive step when the dooument i taken akne
h is cltacl o establish the publication dale of another v documsm of particular relevance; the claimed invention
cllamn or other special reason (as specified) @ ognsldereu 1o Involve an inventive step when the
0 documenl refemng to an oral disclosure, use, exhibiion or dncumenl is combined with one or more other such docu—
other ments, such combination being obvious to a persan skilled
P uocumenl punusneu prior o the intemational filing date but inthe ant,
‘alerthan the priority date claimed *& document member of the same patent family
Date of the actual completion of the International search Date of malling of the intemational search repart
20 November 2002 05 03,03
Name and maling ackirees of the ISA Authorized oficer
Eumpean Palent Office, P.B. 5818 Patentiaan 2
Ffjswi
ol ) 343-2040 Tx. 31651 eponl, Weikl
Fax: (+31-70) 340-3016

Form PGTASA/Z10 (second shest} (July 1692)
page 1 of 2
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I tional Application No

PCT/US 01/46767

Category *

Citation of document, with indiication,where appropriate, of the relevant passages

Relevant 10 claim No.

XP0O2220545
77.9% identity with SEQ ID No 3 in 906 bp
overlap and 83.6% identity with SEQ ID No
10 in 1684 bp overlap
the whole document
~& DATABASE SWALL ‘Online!
1 February 1994 (1994-02-01)

"Brush border 61.9 kDa protein precursor"
Database accession ne. Q05004
XPQ02220546
cited in the application
57.8% identity with SEQ ID No 1 in 536 aa
overiap and 78.8% identity with SEQ'ID Ne
2 over its entire length (540 aa)
the whole document

WO 00 12702 A (BURGESS CHRISTOPHER C
;CARROLL EDDIE IIT (US); CATINO THEODORE J
() 9 March 2000 (2000-03-09)
the whole document
SCHWEINFEST C W ET AL: "Subtraction
hybridization cDNA libraries from colon
carcinoma and hepatic cancer®
GENE ANALYSLS TECHNTIQUES, ELSEVIER SCIENCE
PUBLISHERS, AMSTERDAM, NL,
vael. 7, 1990, pages 64-70, XP002089887
ISSN: 0735-0651
the whole document
VIDER B ET AL: "Human colorectal
carcinogenesis is associated with
deregulation of homeobox gene expression”
BIOCHEMICAL AND BIOPHYSICAL RESEARCH
COMMUNICATIONS, ACADEMIC PRESS INC.
ORLANDO, FL, US,
vol. 232, no. 3, March 1997 (1997-03),
pages 742-748, XP002104685
ISSN: 0006-291X
the ‘whole document

1,4-15

1-31

1-31

Form PCT/ISA/21l [canlinustion of second sheet) {July 1992)
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International application No.

INTERNATIONAL SEARCH REPORT PCT/US 01/46767

Box! Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Intematicnal Search Report has not been established in respect of certein claims under Articke 17(2)(a) for the following reasons:

Claims Nos.:
because they relate to subject matter not required 1o be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. ]E Claims Nos.: lc,e; 16c,e
because they relate ta parts of the International Application that do not comply with the prescribed requirements 1o such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4{a).

Box Ii Observatlons where unity of i ion is lacking (C: i ion of item 2 of first sheet)

This International Searching Authority found multiple ions In this

1. ]:] As all required additional search fees were fimely paid by the applicant, this international Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without affort justitying an additional fae, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. [X—:J No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Reportis
resicted to the invention first mentioned in the dlaims; it is covered by claims Nos.:

1, 2, 3a, b, d(partially), 4-31

Remark on Protest l:‘ The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additonal search fees.

Form PCT/ISA/210 {continuation of first shest (1)) (July 1998)
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INTERNATIONAL SEARCH REPORT International Application No. PCTAIS 01 A6767

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I.1

Although claim 31 is directed to a methad of treatmenit of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Although claims 13 and 28 are directed to a diagnoestic method practised
on the human/animal body, the search has been carried out and based on
the alleged effects of the compound/composition.

Continuation of Box I[.2

Claims Nos.: 1c,e; 16c¢c,e

Present claims lc and 16c relate to a protein fragment defined by
reference to a desirable characteristic or property, namely antigenic
activity.

The ciaims. cover all protein fragments having this characteristic or
property, whereas the application provides support within the meaning of
Article 6 PCT and/or disclosure within the meaning of Articie 5 PCT for
only a very limited number of such fragments. In the present case, the
claims so Tack support, and the application so Tacks disclosure, that a
meaningful search aver the whale of the claimed scope is impossible.
Independent of the above reasoming, the claims alse lack clarity (Article
6 PCT). An attempt is made to define the protein fragment by reference to
a result to be achieved. Again, this lack of clarity in the present case
is such as to render a meaningful search over the whole of the claimed
scope impossible. Consequently, the search has been carried out for those
parts of the claims which appear to be clear, supported and disclosed,
namely those parts relating to the protein fragments T66-H90, L120-R141,
D234-R245 and I351-N359 od IP-1 and T104-R140 and R194 -K206 of IP-2.

Present claims le and 16e also relate to a protein fragment defined by
reference to a desirable characteristic or property, namely bielogical
activity.

The claims cover all protein fragments having this characteristic or
property, whereas the application provides no support within the meaning
of Articte 6 PCT and/or disclosure within the meaning of Article 5 PCT
for such fragments. This is of course also due to the fact that the
present application fails to assign a physiological/biological function
to the respective proteins. In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impossible. Independent of
the above reasoning, the claims alse lack clarity (Article 6 PCT). An
attempt is made to define the protein fragments by reference to a result
to be achieved. Again, this lack of clarity in the present case is such
as to render a meaningful search over the whole of the claimed scope
impassible. Consequently, no search has been carried out for these
claims.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an

page 1 of 2
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(135)

Internalional Application No. PCTAIS 01 46767

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended fallowing
receipt of the search report or during any Chapter II procedure.

page 2 of 2
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INTERNATIONAL SEARCH REPORT

International Application No. PCTAUS 01 A6767

FURTHER INFORMATION CONTINUED FROM  FCTASA/ 210

1.

™~

Claims: 1, 2, 3a, b, d(partially), 4-31

Claims relating to protein (SEQ ID No 1 and 2) and DNA
sequences (SEQ ID No 3 and 10) of intestinal proteins IP-1
and IP-2; also claims relating to fragments of these DNA
sequences (SEQ ID Nos 4-9 and 11-15)

. Claim : 3c and d (insofar as they relate to SEQ ID No 16)

claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

. Claim : 3c and d {insofar as they relate to SEQ ID No 17)

claims relating to a variant of SEQ ID Nas 3 and 10 where
alleged function has not been demonstrated

. Claim : 3c and d (insofar as they relate to SEQ ID No 18)

claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

. Claim : 3c and d (insofar as they relate to SEQ ID No 19)

claims relating to a variant of SEQ ID Nos 3 and 10 where
alieged function has not been demonstrated

. Clatm : 3c and d (insofar as they relate to SEQ ID No 20)

claims relating fo a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

. Claim : 3c and d (insofar as they relate to SEQ ID No 21)

claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

- Claim : 3c and d (insofar as they relate to SEQ ID No 22)

claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

. Claim : 3c and d (insofar as they relate to SEQ ID No 23)

claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

page 1 of 2
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(137)

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 21Q

10.

11.

12.

13,

14.

15.

Claim : 3¢ and d (insofar as they relate to SEQ ID No 24)
claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

Claim : 3c and d (insafar as they relate te SEQ ID No 25)
claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

Claim : 3c and d (insefar as they relate to SEQ ID No 26)
claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

Claim : 3c and d (insofar as they refate to SEQ ID No 27)
claims relating to a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

Claim : 3c and d (insofar as they relate to SEQ ID No 28)
claims relating te a variant of SEQ ID Nos 3 and 10 where
alleged function has not been demonstrated

Claim : 3c and d (insofar as they relate to SEQ ID No 29)

claims relating to a variant of SEQ ID Nes 3 and 10 where
alleged function has not been demonstrated

page 2 of 2
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