JP 2004-516813 A 2004.6.10

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
$33%2004-516813
(P2004-516813A)
43) AFE 1656/ 10H (2004.6.10)
(51) Int.CL." Fl F—wa—F (B%)
C12N 15/09 C12N 15/00 ZNAA 2G045
A6 1K 31/7088 AB1K 31/7088 4B0O24
A6 1K 38/00 AB1K 39/3%5 E 4B0O63
A6 1K 39/305 AB1K 39/3%5 T 4B0O64
A6 1K 45/00 AB1K 45/00 4BOB5
ELERR KR THETHER A (& 112 H) BEECHRS
@) HEES 15 EE2002-508012 (P2002-508012) | (71) HEEA 201005050
(86) (22) HERE FEHR1356A 298 (2001. 6. 29) L2HA N FIIwD A 4 T—RL
(85) BFACIZME  FRRI4EIZA26H (2002.12.26) 45w K
(86) EIREHEESES  PCT/US2001/020729 TAVHEREH )74 L=THO4 30
(87) EEABMES  W02002/002772 4070 - E—A—FF4F 31
87) EREAME ERRI14E1 A 10H (2002. 1. 10) 60
Bl) BEEERES  60/215, 454 (74) {RE A 100089266
(32) B5EH SERR124E6 308 (2000. 6. 30) #EL AE B—
(33) BLIETHRE  RE LS T REAE 2y, Ti—-Ff - -XFVa

TAVAEREAV 72 AZTIHO46 1
1 - A—F25F-#5-74—FT1477
—APAMY—F 237

B R ICRE <

(54) [FREADEFR] HEEE~Y—H—

GnHOoooo

0D0O00o0oo0o0oo
0D000o000O0o0o
00O00o0oo0o0oo

oobOoOoooooboooooobooooooooo
goboOoooooOoboooooobooooooboooo
oobooooooObooooooboooooobooo

oooogg

L' ATG CTh

uogooooooooooon
ugougogooooooooon
ooooOoooooboooooo

TAG ATC

10 19 28 a7 F)
TG AGA GTC TIC CTC CAR ACA TCT TCC GAT TTG TTC CIT TAA CCC AT
109 ic9

El
TTC GTG GAA ATC AAT TAC ARA CAT TGC CTT ATG TG GIT TTC TCG AAC

118 127 154 163

2 45
ACA TTG GCC GAA TAT 1GG ATC PTC AGI TGG BGG ACA ACA AAT GGG CCT GCA ATT

181 130 2.7

GTG ACT TAT TGC AGT TAA AAA CTT GGT TCG AGR ACA TGC CTC CAC ACT CTA TAA
226 244 253 262 271

CPT GGT GAT GTT CGTC TGC ARC AGC CCT CCA TIT TTT AAA GGA AGT ATA CTC AGT
280 289 298 307 316 325

AGA CTA AAG ARG GAA TCT ATT TGC CCT ACT CCA CCA CTG TAT GAA GRA CAT GAG
334 243 152 361 370 279

GET CCT TCA GGA TCA TTA CAT OTG GCA GCA ACA TCT TCA ATA AAT GAT AGT CGC
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ECM-RELATED TUMOR MARKER

This application claims the benefit of provisional application U.S, Serial No. 60/215,454 filed
June 30, 2000, all of which application is hereby incorporated by reference herein.

TECHNICAL FIELD

This invention relates to a cDNA which encades an extracellular matrix(ECM)-related cancer
marker and to the use of the cDNA and the encoded protein in the diagnosis and treatment of cancers,
in particular, colon and hing cancer.

BACKGROUND OF THE INVENTION

Phylogenetic relationships among organisms have been demonstrated many times, and studies
from a diversity of prokaryotic and eukaryotic organisms suggest a more or less gradual evolution of
molecules, biochemical and physiological mechanisms, and metabolic pathways. Despite different
evolutionary pressures, the proteins of nematode, fly, rat, and man have common chemical and
structural features and generally perform the same cellular function. Comparisons of the nucleic acid
and protein sequences from organisms where structure and/or function are 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.

Cancers and malignant tumors are characterized by continuous cell proliferation and cell
death and are cansally related to both genetics and the environment. Cancer markers are of great
importance in determining familial predisposition to cancers and in the early diagnosis and prognosis
of various cancers.

Colorectal cancer is the fourth most common cancer and the second most commen 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. (See Potter, JD (1999) J Natl Cancer Institute 91:916-932 for a
review of colorectal cancer.) 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, DHHS Publ No.
(NIH)90-2789).

Colon cancer is causally related to both genes and the erivironment. 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, as well as potential
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therapeutic targets for treatment of the disease.

A number of genes associated with the predisposition, developrent, and progression of colon
cancer have been identified. For example, it is well known that abnormal patterns of DNA
methylation occur consistently in human tamors. In colon cancer in particular, it has been found that
these changes occor early in tumor progression such as in premalignant polyps that precede colon
cancer. DNA methyltransferase, the enzyme that performs DNA methylation, is significantly
increased in histologically normal mucosa from patients with colon cancer or the benign polyps that
precede cancer, and this increase continues during the progression of colonic neoplasms (Wafik et al.
(1991) Proc Natl Acad Sci USA 88:3470-3474). Familial Adenomatous Polyposis (FAP) is a rare
autosomal dominant syndrome that precedes colon cancer and is caused by an inherited mutatjon in
the adenomatous polyposis coli (APC) gene. The APC gene is a part of the APC-f-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. Hereditary nonpolyposis
Colorectal Cancer (HNPCC) is another inherited autosomal dominant syndrome that is distinguished
by the tendency to early onset of colon cancer and the development of other cancers. 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 MLH1, are found in a large majority of HNPCC families
identified to date. Almoast 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 growth suppression.

Clearly there are a number of genetic alterations associated with colon cancer and with the
development and progression of the disease that potentially provide early indicators of cancer
development, and which may also be used to menitor disease progression or provide therapeutic
targets.

The exiracellular matrix (ECM) is a complex network of glycoproteins, polysaccharides,
proteoglycans, and other macromolecules that are secreted from a cell, and provides cells with a
mechanical scaffold for adhesion, migration and signal transduction. Tumor cells often overcome the
need for cell-ECM anchorage and ECM-mediated growth control in the process of becoming
metastatic ( Ruoslahti, E. (1996) Sci. Am. 275:72-77.) Thus alierations in ECM proteins provides an
additional source of markers and potential therapeutic targets for some forms of cancer. Many ECM
proteins are characterized by the presence of transmembrane domains and protein-protein or cell-
matrix interaction domains such as leucine-rich repeats (LLR) believed to be associated with signal
transduction and cellular adhesion as well as in protein-protein interactions (Gay, N.J., et al. (1991)
FEBS Lett. 29:87-91).
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The discovery of a cDNA enceding ECM-related protein satisfies a need in the art by
providing compositions which are useful in the diagnosis and treatment of cancer particularly colon
and lung cancer.

SUMMARY OF THE INVENTION

The invention is based on the discovery of a cDNA encoding ECM-related protein, ECMRP,
which is useful in the diagnosis and treatment of cancer, particularly colon and lung cancer.

The invention provides an isolated cDNA comprising a nucleic acid sequence encoding a
protein having the amino acid sequence of SEQ ID NO:1. The invention also provides an isolated
cDNA or the complement thereof selected from the group consisting of a nucleic acid sequence of
SEQ ID NO:2, a fragment of SEQ ID NO:2 selected from SEQ ID NOs:3-13, and a variant of SEQ ID
NO:2 selected from SEQ ID NOs:14-15. The invention additionally provides a composition, a
substrate, and a probe comprising the cDNA, or the complement of the cDNA, encoding ECM-related
protein. The invention further provides a vector containing the cDNA, a host cell containing the
vector and a method for using the cDNA to make ECM-related protein. The invention still further
provides a transgenic cell line or organism comprising the vector containing the cDNA encoding
ECM-related protein. The invention additionally provides a fragment, a variant, or the complement
of the cDNA sefected from the group consisting of SEQ 1D NOs:2-15. In one aspect, the invention
provides a subsirate containing at Jeast one of these fragments or variants or the complements thereof.
In a second aspect, the invention provides a probe comprising a cDNA or the complement thereof
which can be used in methods of detection, screening, and purification. In a further aspect, the probe
is a single-stranded complementary RNA or DNA molecule.

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

The invention additionally provides a method for using a cDINA or a fragment or a variant or
the complements 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 specificaily binds the cDNA. In one aspect, the

molecules or compounds are selected from DINA molecules, RNA molecules, peptide nucleic acids,

3
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artificial chromosome constructions, peptides, transcription factors, repressors, and regulatory
molecules.

The invention provides a purified protein or a portion thereof selected from the group
consisting of an amino acid sequence of SEQ ID NO:1, a variant having at least 85% identity to the
amino acid sequence of SEQ ID NO:1, an antigenic epitope of SEQ ID NO:1, and a biologically
active portion of SEQ ID NO:1. The invention also provides a composition comprising the purified
protein and a pharmaceutiéal carrier. 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
atlow specific binding and detecting specific binding, thereby identifying a ligand which specifically
binds the protein. In one aspect, the molecules or compounds are selected from DNA molecules,
RNA molecules, peptide nucleic acids, peptides, proteins, mimetics, agonists, antagonists, antibodies,
immunoglobulins, inhibitors, and drugs. In another aspect, the ligand is used to treat a subject with
cancer, in particular, colon and Jung cancer.

The invention provides a method of using a 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 antibady is diagnostic of a cancer, in particular, colon
and lung cancer.

The invention also provides a method of using a protein to prepare and purify antibodies
comprising immunizing a animal with the protein under conditions to elicit an antibedy response,
isolating animal antibodies, attachin\g 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 a cancer, in particular, colon and lung cancer. The invention also provides a method of
using an antibody to diagnose a cancer, in particular, colon and Tung cancer comprising combining the
antibody comparing the quantity of bound antibody to known standards, thereby establishing the
presence of a cancer, in particular, colon and lung cancer, The invention further provides a method of
using an antibody to treat a cancer, in particular, colon and lung cancer comprising administering to a
patient in need of such treatment a composition comprising the purified antibody and a
pharmaceutical carrier.

The invention provides a method for inserting a heterologous marker gene into the genomic

DNA of a mammal to disrupt the expression of the endogenous polymucleotide. The invention also
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provides a method for using a cDNA to produce a mammalian model system, the method comprising
constructing a.vector containing the cDNA selected from SEQ ID NOs:2-15, transforming the vector
into an embryonic stem cell, selecting a transformed embryonic stem cell, microinjecting the
transformed embryonic stem cell into 2 mammalian blastocyst, thereby forming a chirmeric blastocyst,
transferring the chimeric blastocyst into a pseudopregnant dam, wherein the dam gives birth to a
chimeric offspring containing the cDNA in its germ line, and breeding the chimeric mammal to
produce a homozygous, mammalian model system.

BRIEF DESCRIPTION OF THE FIGURES AND TABLE

Figures 1A through 1K show the ECM-related protein (SEQ ID NO:1) encoded by the cDNA
(SEQ ID NO:2). The alignment was produced using MACDNASIS PRO software (Hitachi Software
Engineering, South San Francisco CA).

Figure 2 shows the expression of ECMRP in various normal adult tissues. The X-axis
indicates the tissue type, and the Y-axis the expression of ECMRP relative to that found in normal
colon tissue (e.g., 100%). The analysis was performed by TAQMAN (Applied Biosystems, Foster
City CA).

Figure 3 shows the differential expression of ECMRP in tissues from patients with colon
cancer relative to normal colon tissue. The X-axis indicates the patient ID (Donor ID), and the Y-axis
the expression ECMRP relative to that observed in tumor tissue from Donar ID 3582 (e.g., 100%).
Tumor samples are displayed in black, and normal tissue in white. The analysis was performed by
TAQMAN (Applied Biosystems).

Table 1 shows the Northern analysis for ECMRP produced using the LIFESEQ Gold
database (Incyte Genomics, Palo Alto CA). The first column presents the tissue categories; the
second column, the number of clones in the tissue category; the third column, the pumbet of libraries
in which at least one transcript was found relative to the total number of libraries in that category; the
fourth column, the absolute abundance of the transcript (number of transcripts); and the fifth column,
percent abundance of the transcript.

Table 2 shows the differential expression of ECMRP in tissues from patients with colon and
lung cancer relative to normat colon or lung tissue as determined by array analysis. The first column
lists the differential expression (DE) between the tumor sample and normal tissue. The results are
expressed in terms of the ratio of tumor/normal expression. Column 2 (P1 Description) lists the
tissue and patient donor (D) for microscopically normal samples labeled with fluorescent green dye
Cy3. Column 3 (P2 Description) lists the tissue and patient donor (Dn) for diseased samples (colon

tumor or colon polyps, lung tumor) labeled with fluorescent red dye Cy5.

DESCRIPTION OF THE INVENTION

JP 2004-516813 A 2004.6.10
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1t 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 understodd by one of ordinary skill in the art to which this invention belongs.
All publications mentioned herein are cited for the purpose of describing and disclosing the cell lines,
protocols, reagents and vectors which are reported in the publications and which might be used in
connection with the invention. Nothing herein is to be construed as an admission that the invention is
not entitled to antedate such disciosure by virtue of prior invention.

Definitions

YECM-related protein" refers to a 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 or antibodies on a substrate.
At least one of the cDNAs or antibodies represents a control or standard, and the other, a cDNA or
antibody of diagnostic or therapeutic interest. The arrangement of two to about 40,000 cDNAs or of
two to about 40,000 monoclonal o polyclonal antibodies on the substrate assures that the size and
signal intensity of each labeled hybridization complex, formed between each cDNA and at least one
nucleic acid, or antibody:protein complex, formed between each antibody and at least one protein to
which the antibody specifically binds, is individually distinguishable.

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

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

The phrase "cDNA encoding a protein” refers to a nucleotide 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}
which provides identity within the conserved region (Altschul (1993) J Mol Evol 36: 290-300;
Altschul et al. (1990) T Mol Biol 215:403-410).

A *'composition” refers to the polynucleotide and a labeling mojety , a purified protein and a
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pharmaceutical carrier, an antibody and a labeling moiety, and the like.

"Derivative" refers to a cDNA or a protein that has been subjected to a chemical
medification. Derivatization of 2 cDNA can involve substitution of a nontraditional base such as
queosine or of an analog such as hypoxanthine. These substitutions are well known in the art.
Derivatization of a protein involves the replacement of a hydrogen by an acetyl, acyl, alkyl, amino,
formyl, or morpholino group. Derivative molecules retain the biological activities of the naturally
occurring molecules but may confer advantages such as longer lifespan or enhanced activity.

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

"Disorder” refers to conditions, diseases or syndromes in which the cDNAs and ECM-related
protein are differentially expressed. Such a disorde includes cancer, and in particular, colon and
Tung cancer.

"Fragment" refers to a chain of consecutive nucleotides from about 50 to about 4000 base
pairs in length. Fragments may be used in PCR or hybridization technologies to identify related
mucleic acid molecules and in binding assays to screen for a ligand. Such ligands 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". Hybridization conditions, degree of
complementarity and the use of nucleotide analogs affect the efficiency and stringency of
hybridization reactions.

"Labeling moiety" refers to any visible or radioactive label than can be attached to or
incorporated into a cDNA or protein. Visible labels include but are not limited to anthocyanins,
green fluorescent protein (GFP), B glucuronidase, Iuciferase, Cy3 and Cy3, and the like. Radioactive
markers include radioactive forms of hydrogen, iodine, phosphorous, sulfur, and the like.

"Ligand" refers to any agent, molecule, or compound which will bind specifically to a
polynucleotide or to an epitope of a protein. Such ligands stabilize or modulate the activity of
polynucleatides or proteins and may be composed of inorganic and/or organic substances including

‘minerals, cofactors, nucleic acids, proteins, carbohydrates, fats, and lipids.

"Ol leotide" refers a singl ded 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 translation. Equivalent terms are amplimer, primer, and oligomer.

An "oligopeptide" is an amino acid sequence from about five residues to about 15 residues

that is used as part of a fusion protein to produce an antibody.
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"Portion” refers to any part of a protein used for any purpase; 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
aceur synthetically or 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 nucleic acid in a sample. Whete
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 epitope of the protein identified using Kyte-Doolittle
algorithms of the PROTEAN program (DNASTAR, Madison WI).

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

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

"Similarity" as applied to sequences, refers to the quantification (usually percentage) of
nucleotide or residue matches between at least two sequences aligned using a standardized algorithm
such as Smith-Waterman alignment (Smith and Waterman (1981) J Mol Biol 147:195-197) or
BLAST2 (Altschul et al. (1997) Nucleic Acids Res 25:3389-3402). BLAST2 may be used in a
standardized and reproducible way to insert gaps in one of the sequences in order to optimize
alignment and to achieve a more meaningful comparison between them. Particularly in proteins,
similarity is greater than identity in that conservative substitutions, for example, valine for leucine or
isoleucine, are counted in calculating the reported percentage. Substitutions which are considered to
be conservative are well known in the art.

"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 or the binding between

an epitope of a protein and an agonist, antagonist, or antibody.
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"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 result of a substitution, insertion or deletion. The change may be
conservative (purine for purine) or non-conservative (purine to pyrimidine) and may or may not result
in a change in an encoded amino acid or its secondary, fertiary, or quaternary structure.

THE INVENTION

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

Nucleic acids encoding the ECM-related protein of the present invention were first identified

in Incyte Clone 2743093 using a computer search for nucleotide and/or amino acid sequence

- alignments. SEQ ID NO:2 was derived from the following overlapping and/or extended nucleic acid

sequences (SEQ ID NO:3-13): Incyte Clones 2743093H1 (SKINDIAOD), 4876623F9
(COLDNOTO1), 2316239T6 (OVARNOTO02), 6258015F8 (BMARTXTOG), and shotgun sequences
767760611, 71111915V1, 71112850V1, 71262960V1, 71264035V1, 71113484V, and 71114738V1.
In one embodiment, the invention encompasses a polypeptide comprising the amino acid
sequence of SEQ ID NO:1 as shown in Figores 1A through 1J. ECM-related protein is 546 amino
acids in length and hastwo potential N-glycosylation sites at N114 and N446; eight potential casein
kinase H phosphorylation sites at 59, T215, T244, S305, S381, 5425, 8453, and T521; two potential
pratein kinase C phosphorylation sites at §2 and T375; and one potential tyrosine kinase
phosphorylation site at Y510. PFAM analysis indicates several leucine rich repeat domains (LRR)
associated with protein-protein binding interactions between amino acid residues T93 and P188 of
SEQID NO:1. PFAM analysis further indicates a C-terminal LLR from residues N222 through P272.
PRINTS analysis further confirms the presence of LLRs from L118 to L131 and from M163 to L176
of SEQ ID NO:1 HMMR analysis further indicates the presence of a transmembrane domain between
residues 1316 and V335 of SEQID NO:1. A useful antigenic epitope extends from about L60 to '
about L175 of ECMRP and biologicallyAactive portions of ECMRP extend from about L118 to about
L131, and from about M 163 to about L176. An antibody which specifically binds ECM-related

protein is useful in a diagnostic assay to identify a cancer, in particular color and lung cancer.
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Figure 2 shows the results of various normal adult tissues analyzed for ECMRP expression by
TAQMAN analysis. Significant expression of the ECMRP was found only in liver, prostate, colon,
thyroid, pituitary and adrenal tissues, and was undetectable in heart, brain, lung, skeletal muscle,
kidney, pancreas, spleen, thymus, ovary, small intestine, and peripheral blood leukocytes.

Table 1 shows the expression of the ECMRP across tissue categories by Northern analysis of
cDNA libraries in the LifeSeq database (Incyte Genomics). The results show the expression of
ECMRP distributed across a variety of tissue categories including digestive system, endocrine and
exocrine system, male genitalia (e.g., prostate), respiratory system, and skin. The differences
observed between the results of Table 1 and Figure 2, above, most likely reflect the high incidence of
fetal and diseased tissues in cDNA libraries of the LifeSeq database.

Figure 3 shows the expression of ECMRP in colon cancer tissue samples compared with
normal colon tissue and in and lung tumor samples compared with normal lung performed by
TAQMAN analysis (Applied Biosystems). The results show an increased expression of ECMRP in
colon tumors in 6 out of 9 samples examined (Donor IDs:3581, 3583, 3647, 3649, 3479, and 4614),
The results were considered significant if at least a 1.2-fold difference in expression between
cancerous and normal tissue was observed.

Table 2 shows the results of microarray analysis comparing the expression of ECMRP in
colon cancer or calon polyp tissues relative to normal colon tissue, and in lung tumor tissue relative
to normal lung. The results show an increased expression of ECMRP in colon tumors or polyps in 7
of 14 patients examined (Donor IDs:4614, 3755, 3311, 3754, 3583, 3839, and 3581. Increased
expression of ECMRP was also observed in 2 of 10 lung tumor samples examined (Donor IDs:5796
and 5800). Differential expression (column 2) was considered significant if at least a 1.5-fold
difference in expression between cancerous and normal tissue was observed.

Increased expression of ECMRP was also observed in a hurnan colorectal adenocarcinoma
cell line, HT-29, when compared to normal colon tissue. (Data not shown)

Mammalian variants of the cDNA encoding ECM-related [;;otein were identified using
BLAST?2 with default parameters and the ZOOSEQ databases (Incyte Genomics). These preferred
variants have from about 87% to 89% identity as shown in the table below. The first column, the
SEQ IDvar for variant cDNAs; the third colurnn, the clone number for the variant cDNAs; the fourth

column, the percent identity to the human cDNA; and the fifth columu, the alignment of the variant

¢DNA to the human ¢cDNA.
SEQ Dy, cDNAy, Species Identity Nty Alignment
14 70354599511 Dog 89% 2-192
15 112357 _Mm.1 Mornkey 87% 3003-3173
10



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

20

25

30

35

(54) JP 2004-516813 A 2004.6.10

WO 02/02772 PCT/US01/20729

It will be appreciated by those skilled in the art that as a result of the dcgsn&acy of the
genetic code, 2 multitude of cDNAs encoding ECM-related protein , 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 possible codon choices. These combinations are made in accordance with the
standard triplet genetic code as applied to the polynucleotide encoding naturally occurring ECM-
related protein , and all such variations are to be considered as being specifically disclosed.

The cDNAs of SEQ ID NOs:2-15 may be used in hybridization, amplification, and screening
technologies to identify and distinguish among SEQ ID NO:2 and related molecules in a sample. The
mammalian cDNAs, SEQ ID NOs:14-15, may be used to produce transgenic cell lines or organisms
which are model systems for buman colon or lung cancer and upon which the toxicity and efficacy of
potential therapeutic treatments may be tested. Toxicology studies, clinical trials, and subject/patient
treatment profiles may be performed and monitored using the cDNAs, proteins, antibodies and
molecules and compounds identified using the cDNAs and proteins of the present invention.

The identification and characterization of the cDNAs and proteins, fragments or portions
thereof, were described in provisional application U.S, Serial No. 60/215,454, incorporated by
reference herein in its entirety. v
Characterization and Use of the Invention
cDNA libraries

In a particular embodiment disclosed herein, mRNA is 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 cDNAs were isolated from mammalian cDNA libraries aprepared as described
in the EXAMPLES. The consensus sequences are chemically and/or electronically assembled from
fragments including Incyte cDNAs and extension and/or shotgun sequences using computer programs
such as PHRAP (P Green, University of Washington, Seattle WA), and AUTOASSEMBLER
application (Applied Biosystems, Foster City CA). After verification of the §* and 3’ sequence, at
least one representative cDNA which encodes BECM-related protein is designated a reagent.
Sequencing

Methods for sequencing nucleic acids are well known in the art and may be used to practice
any of the embodiments of the invention. These methods employ enzymes such as the Klenow
fragment of DNA polymerase I, SEQUENASE, Tag DNA polymerase and thermostable T7 DNA
polymerase (Amersham Pharmacia Biotech (APB), Piscataway NJ), or combinations of polymerases
and proofreading exonucleases such as those found in the ELONGASE amplification system (Life

Technologies, Gaithersburg MD). Preferably, sequence preparation is automated with machines such
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as the MICROLAB 2200 system (Hamilton, Reno NV) and the DNA ENGINE thermal cycler (MY
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 Protocals 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 randomly breaking the original insert into segments of various
sizes and cloning these fragments into vectors. The fragments are sequenced and reassembled using
overlapping ends until the entire sequence of the original insert is known. Shotgun sequencing
methods are well known in the art and use thermostable DNA polymerases, heat-labile DNA
polymerases, and primers chosen from representative regions flanking the ¢cDNAs of interest.
Incomplete assembled sequences are inspected for identity using various algorithms or programs such
as CONSED (Gordon (1998) Genome Res 8:195-202) which are well known in the art.

can be

Contaminating sequences, including vector or chimeric sequences, or deleted sequ
removed or restored, respectively, organizing the incomplete assembled sequences into finished
sequences.
Extension of a Nucleic Acid Sequence

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

The cDNA and fragments thereof can be used in hybridization technologies for various
purposes. A probe may be designed or derived from unique regions such as the 5° regulatory region
or from a nonconserved region (ie., 5 or 3’ of the nucleotides encoding the conserved catalytic
dotmain of the protein) and used in protocols to identify naturally occurring molecules encoding the
ECM-related protein, 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,
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SEQ ID NOs:2-15. Hybridization probes may be praduced using oligolabeling, nick translation, end-
labeling, or PCR amplification in the presence of a reporter molecule. A vector containing the cDNA
or a fragment thereof may be used to produce an mRNA probe in vitro by addition of an RNA
polymerase and labeled mcleotides. These procedures may be conducted using commercially
available kits such as those provided by APB.

The stringency of hybridization is determined by G+C content of the probe, salt
concentration, and temperature. In particular, stringency can be increased by reducing the
concentration of salt or raising the hybridization temperatare. Hybridization can be performed at low
stringency with buffers, such as 5xSSC with 1% sodium dodecy! 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,

hybridization complexes will remain stable only where the nucleic acids are completely

complementary. In some membrane-based hybridizations, preferably 35% or most preferably 50%,
formamide can be added to the hybridization solution to reduce the temperature at which
hybridization is performed, and background signals can be reduced by the use of 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 well known in the art. Oligonucleotides
or cDNAs may be used as hybridization probes or targets to monitor the expression level of large
numbers of genes simultaneonsly or to identify genetic variants, mutations, and single nucleotide
polymorphisms. Arrays 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 therapentic agents. (See, e.g., Brennan et al. (1995) USPN 5,474,796;
Schena et al. (1996) Proc Natl Acad Sci 93:10614-10619; Heller et al. (1997) Proc Natl Acad Sci
94:2150-2155; and Heller et al. (1997) USPN 5,605,662.)

Hybridization probes are also useful in mapping the naturally occurring genomic sequence.
The probes may be hybridized to a particular chromosome, a specific region of a chromosoine, or an
artificial chromosome construction. Such constructions include human artificial chromosomes
(HAC), yeast artificial chromosomes (YAC), bacterial artificial chromosomes (BAC), bacterial P1

constructions, or the cDNAs of libraries made from single chromosomes.

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

their efficiency in a particular host. The vector, cDNA, and regulatory elements are combined using

in vitro recombinant DNA techniques, synthetic techniques, and/or in vivo genetic recombination
technigues well known in the art and described in Sambrook (supra, ch. 4, 8, 16 and 17).

A variety of host systems may be transformed with an expression vector. These include, but
ate 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 used for high-level protein expression.

Routine cloning, subcloning, and propagation of nucleic acid sequences can be achieved
using the multifunctional PBLUESCRIPT vector (Stratagene, La Jolla CA) or PSPORT1 plasmid
(Life Technologies). Introduction of a nucleic acid sequence into the multiple cloning site of these
vectors dismpts the lacZ gene and allows colorimetric screening for transformed bacteria. In
addition, these vectors may be useful for in vitra 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 may be propagated using culture technigues.
Visible markers are also used to estimate the amoumt of protein expressed by the introduced genes.
Verification that the host cell contains the desired cDNA is based on DNA-DNA or DNA-RNA
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hybridizations or PCR amplification techniques.

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

Recavery of Proteins from Celi Culture

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

Chemical Synthesis of Peptides

Proteins or portions thereof may be prodnced not onty by recombinant methods, but also by
using chemical methods well known in the art. Solid phase peptide synthesis may be carried out in a
batchwise or continuous flow process which sequentially adds &-amino- and side chain-protected
amino acid residues to an insoluble polymeric support via a linker group. A linker group such as
methylamine-derivatized polyethylene glycol is attached to poly(styrene-co-divinylbenzene) to form
the support resin. The amino acid residues are N-a-protected by acid labile Boc (t-butyloxycarbonyl)
or base-labile Fmoc (9-fluorenylmethaxycarbonyl). 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 vield a peptide acid or amide. (Novabiochem 1997/98 Catalog and Peptide
Synthesis Handbook, San Diego CA pp. $§1-820). Automated synthesis may also be carried out on
machines such as the ABI 431A'peptide synthesizer (Applied Biosystems). A protein or portion
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thereof may be purified by preparative high performance liquid chromatography and its composition
confirmed by amino acid analysis or by sequencing (Creighton (1984) Proteins, Structures and
Molecular Propesties, WH Freeman, New York NY).
Preparation and Screening of Antibodies

Various hosts including, but not limited to, goats, rabbits, rats, mice, and human cell lines

may be immunized by injection with ECM-related protein or any portion thereof. Adjuvants such as
Freund’s, mineral gels, and susface active substances such as lysolecithin, pluronic polyols,
polyanions, pepiides, 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 amine acids, more preferably ten amino acids,
which are identical to a portion of the natural protein. Oligopeptides may be fused with proteins such
as KLH in order to produce antibodies to the chimeric molecule.

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

Alternatively, techniques described for antibody production 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 ECM-related protein 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 immmunoassay 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).
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Various methods such as Scatchard analysis in conjunction with radioimmunoassay
techniques may be used to assess the affinity of antibodies for ECMRP. Affinity is expressed as an
association constant, K,, which is defined as the molar concentration of HSPDE10A-antibody
complex divided by the molar concentrations of free antigen and free antibody under equilibrium
conditions. The K, determined for a preparation of polyclonal antibodies, which are heterogeneous in
their affinities for multiple epitopes, represents the average affinity, or avidity, of the antibodies for
ECMRP. The K, determined for a preparation of monoclonal antibodies, which are monaspecific for
a particular epitope, represents a true measure of affinity. High-affinity antibody preparations with
K, ranging from about 10° to 10" I/mole are preferred for use in immunoassays in which the protein-
antibody complex must withstand rigorous manipulations. Low-affinity antibody preparations with
K, ranging from about 10° to 107 /mole are preferred for use in immunopurification and similar
procedures which ultimately require dissociation of ECMRP, preferably in active form, from the
antibody (Catty (1988) Antibodies. Volume I: A Practical Approach, IRL Press, Washington DC;
Liddeli and Cryer (1991) A Practical Guide to Monoclonal Antibodies, John Wiley, Néw York NY).
Labeling of Molecules for Assay

A wide variety of reporter molecules and conjugation techni are known by those skilled

1!

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 WT) for
incorporation of a labeled nucleotide such as *P-dCTP (APB), Cy3-dCTP or Cy5-dCTP (Operon
Technologies, Alameda CA), or amino acid such as *S-methionine (APB). Nucleotides and amino
acids may be directly labeled with a variety of substances including fluorescent, chemiluminescent,
or chromogenic agents, and the like, by chemical conjugation to amines, thiols and otfnﬂ groups
present in the molecules using reagents such as BIODIPY or FITC (Molecular Probes, Engene OR).
DIAGNOSTICS
Nucleic Acid Assays

The cDNAs, fragments, oligonucleotides, complementary RNA and DNA molecules, and
PNAs and may be used to detect and quantify differential gene expression for diagnosis of a disorder.
Similarly antibodies which specifically bind ECM-related protein may be used to quantitate the
protein. Disorders associated with differential expression include cancer, in particular, colon and
lung cancer. 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.
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After an incubation period, the sample is washed and the amount of Jabel (or signal) associated with
hybridization complexes, is quantified and compared with a standard value. If complex formation in
the patient sample is significantly altered (higher or lower) in comparison to either a normal or
disease standard, then differential expression indicates the presence of a disorder.

In order to provide standards for establishing differential expression, normal and disease
expression profiles are established. This is accomplished by 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 kinown amount of a 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 nsed to diagnose that disorder.

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

Detection and quantification of a protein using either labeled amino acids or specific
polyclonal or monoclonal antibodies are known in the art. Examples of such techniques include two-
dimensional polyacrylamide gel electrophoresis, enzyme-linked immunosorbent assays (ELISAs),
radicimmunoassays (R1As), and fluorescence activated cell sorting (FACS). These assays and their
quantitation against purifed, labeled standards are well known in the art (Ausubel, supra, unit 10.1-
10.6). A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two
non-interfering epitopes is preferred, but a competitive binding assay may be employed. (See, e.g.,
Coligan et al. (1997) Current Protocols in Immunglogy, Wiley-Interscience, New York NY; and
Pound, supra.)

THERAPEUTICS

Chermical and structural similarity, in particular the a transmembrane domain and several
LLR domains, exists between regions of ECM-related protein (SEQ ID NO:1) and other ECM-related
proteins. In addition, differential expression is highly associated with colon and lung cancer as
shown in Table 2 and Figure 3. ECM-related protein cléarly plays a role in cancer, in particular,

colon and lung cancer.
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In the treatment of conditions associated with increased expression of the protein such as
colon or lung cancer, it is desirable to decrease expression or protein activity. In one embodiment,
the an inhibitor, antagonist or antibody of the protein may be administered to a subject to treat a
condition associated with increased expressjon or activity. In another embodiment, a pharmaceutical
composition comprising an inhibitor, antagonist, or antibody and 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
¢DNA or fragments thereof 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 Expression Using Nucleic Acids

Gene expression may be medified by designing complementary or antisense molecules
(DNA, RNA, or PNA) to the control, 57, 3’, or other regulatory regions of the gene encoding ECM-
related protein. Cligonucleotides designed to inhibit transcription initiation 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
Immunologic Approaches, Fatura 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 may be screened to identify those which
specifically bind a regulatory, nontranslated sequence.

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

Complementary nucleic acids and ribozymes of the invention may be prepared via
recombinant expression, in vitro or in vive, or using solid phase phosphoramidite cherical synthesis.

In addition, RNA molecules may be modified to increase intracellular stability and half-life by

19



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

20

25

30

35

(63) JP 2004-516813 A 2004.6.10

WO 02/02772 PCT/US01/20729

addition of flanking sequences at the 3” 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, or the modification of adenine, cytidine, gnanine, thymine, and uridine with acetyl-,
methyl-, thio- groups renders the molecule less available to endogenous endonucleases.

Screening and Purification Assays

The cDNA encading ECM-related protein may be used to screen a library or a plurality of
molecules or compounds for specific binding affinity. The libraries may be DNA molecules, RNA
molecules, PNAs, peptides, proteins such as transcription factors, enhancers, or repressors, and other
ligands which regulate the activity, replication, transcription, or translation of the endogenous gene.
The assay involves combining a polymucleotide with a library or plurality of molecules or compounds
under conditions allowing specific binding, and detecting specific binding to identify at least one
molecule which specifically binds the single-stranded or double-stranded molecule.

In one embodiment, the cDNA of the invention may be incubated with a plurality of purified
molecules or componnds and binding activity determined by methods well known in the art, e.g., 2
gel-retardation assay (USPN 6,010,849) or a reticulacyte lysate transcriptional assay. In another
embodiment, the cDNA may be incubated with nuclear extracts from biopsied and/or cultured cells
and tissues. Specific binding between the cDNA and a molecule or compound in the nuclear extract
is initially determined by gel shift assay and may be later confirmed by recovering and raising
antibodies against that molecule or compound. When these antibodies are added into the assay, they
cause a supershift in the gel-retardation assay.

" Tn another embodiment, the cDNA may be used to purify a molac\;le of compound using
affimity 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
rteacts 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
asample. A method for using a protein or a portion thereof to purify a ligand would involve
combining the protein or a portion thereof with a sarople under conditions to allow specific binding,
detecting specific binding between the protein and ligand, recovering the bound protein, and using a
chaotropic agent to sepatate the protein from the purified ligand.

In a preferred embodiment, ECM-related protein may be used to screen a plurality of
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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 camplexes between the
expressed protein and the ligand can be measured. Depending on the particular kind of molecules or
compounds 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 the protein. Molecules or
compounds identified by screening may be used in a mammalian model system to evaluate their
toxicity, diagnostic, or therapeutic potential..

Pharmacology

Pharmaceutical compositions contain active ingredients in an effective ameount to achieve a
desired and intended purpose and a pharmaceutical carrier. 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 cither in cell culture assays or in animal models. The animal wmodel is
also used to achieve a desirable concentration range and route of administration. Such information
may then be used to determine useful doses and routes for administration in humans.

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

Model Systems
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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 methods for diagnosis and treatment of diseases. A mammal inbred to over-
express a particular gene (for example, secreted in milk) may also serve as a convenient source of the
protein expressed by that gene.

Toxicology

Toxicology is the study of the effects of agents on living systems. The majority of toxicity
studies are performed on rats or mice. Observation of qualitative and quantitative changes in
physiology, behavior, homeostatic processes, and lethality in the rats or mice are used to generate a
toxicity profile and to assess potential consequences on human health following exposure to the
agent.

Genetic toxicalogy identifies and analyzes the effect of an agent on the rate of endogenous,
spontaneous, and induced genetic mutations. Genotoxic agents usnally 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-respouse curve.

Subchrenic 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
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minimum of three test groups plus one control group are used, and animals are examined and
monitored at the outset and at intervals throughout the experiment.
Transgenic Animal Models

Transgenic rodents that over-express or under-express a gene of interest may be inbred and
used to model human diseases or to test therapeutic or toxic agents. (See, e.g., USPN 5,175,383 and
USPN 5,767,337.) In some cases, the introduced gene may be activated at a specific time in a
specific tissne type during fetal or postnatal development. Expression of the transgene is monitored
by analysis of phenotype, of tissue-specific mRNA expression, or of serum and tissue protein levels
in transgenic animals before, during, and after challenge with experimental drug therapies.
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 cartier embryo, they resume normal
development and contribute 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 as the mouse
129/8v] cell line, are derived from the early mounse embryo and are grown under culture conditions
well known in the art. Vectors used to produce a transgenic strain contain a disease gene candidate
and a marker gen, the latter serves to identify the presence of the introduced disease gene. The vector
is transformed into ES cells by methods well known in the art, and transformed ES cells are identified
and microinjected into mouse cell blastocysts such as those from the C57BL/6 mouse strain. The
blastocysts are surgically transferred to psendopregnant dams, and the resulting chimeric progeny are
genotyped and bred to produce heterozygous or homozygous strains.

ES cells derived from human blastocysts may be manipulated in vitro to differentiate into at

least eight separate cell lineages. These lineages are used to study the differentiation of various cell

types and tissues in vitro, and they include endoderm, mesoderm, and ectodermal cell types which
differentiate into, for example, neural cells, hematopoietic lineages, and cardiomyocytes.
Knockout Analysis

In gene knockont 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 fransformed into cultured ES cells and integrates into
the endogenous genome by homologous recombination. The inserted sequence disrupts transcription
and translation of the endogenous gene. Transformed cells are injected into rodent blastulae, and the
blastulae are implanted inte 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.
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Knockin Agalysis

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

The field of animal testing deals with data and methodology from basic sciences such as
physiology, genetics, chemistry, pharmacology and statistics. These data are paramount in evaluating
the effects of 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 hurnan exposures under similar conditions. Cynomolgus and Rhesus monkeys (Macaca

fascicularis and Macaca pmlatta, respectively) and Common Marmosets (Callithrix jacchus) are the

most commen non-human prirmates (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 encode the pratein may be used in any
malecular biology techniques that have yet to be developed, provided the new techniques rely on
properties of cDNAs that are currently known, including, but not limited to, such properties as the

triplet genetic code and specific base pair interactions.

EXAMPLES
The examples below are provided to illustrate the subject invention and are not included for
the purpose of limiting the invention. The preparation of the human colon polyp libsary,
COLDNOTO1, is described.
I ¢DNA Library Construction
COLDNQTO1
The COLDNOTO1 library was constructed nsing RNA isolated from diseased descending

colon tissues from a 16-year-old male during partial colectomy, temporary ileostomy , and

24



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

15

20

25

30

35

(68) JP 2004-516813 A 2004.6.10

WO 02/02772 PCT/US01/20729

colonoscopy. Pathology indicated innumerable (greater than 100) adenomatous polyps with low
grade dysplasia involving the entire colonic mucosa in the setting of familial polyposis coli.

The frozen tissue was homogenized and lysed in guanidinium isothiocyanate solution using a
POLYTRON homogenizer (Brinkmann Instruments, Westbury NI). The lysate was centrifuged over
2 5.7 M CsCl cushion using an SW28 rotor in an L8-70M ultracentrifuge (Beckman Coulter,
Fullerton CA) for 18 houzs at 25,000 rpm at ambient temperature. The RNA was extracted with acid
phenol, pH 4.7, precipitated using 0.3 M sodium acetate and 2.5 volumes of ethanol, resuspended in
RNAse-free water, and DNAse treated at 37°C. Extraction with acid phenol, pH 4.7, and
precipitation with sodium acetate and sthanol was repeated. The mRNA was isolated with the
OLIGOTEX kit (Qiagen, Chatsworth CA) and used to construct the ¢cDNA library.

The mRNA was handled according to the recommended protocols in the SUPERSCRIPT
plasmid system (Life Technologies) which contains a Not] 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 cDNAs were

 fractionated on a SEPHAROSE CLAB column (APB), and those cDNAs exceeding 400 bp were

ligated into pINCY plasmid (Incyte Genomics). The pfasmid pINCY was subsequently transforimed
into DH5¢. competent cells (Life Technologies).
1 Construction of pINCY Plasmid

The plasmid was constructed by digesting the pSPORT1 plasmid (Life Technologies) with
EBcoRI restriction enzyme (New England Biolabs, Beverly MA) and filling the overbanging ends

using Klenow enzyme (New England Biolabs) and 2’-deoxynucleotide 5'-triphosph (dNTPs). The

P

plasmid was self-ligated and transformed into the bacterial host, E. coli strain IM109.

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

After testing the plasmid for its ability to incorporate cDNAs from a library prepared using
Notl and EcoRI restriction enzymes, several clones were sequenced; and a single clone containing an
insert of approximately 0.8 kb was selected from which to prepare a large quantity of the plasmid.
After digestion with NotT and EcoRl, the plasmid was isolated on an agarose gel and purified using a
QIAQUICK column (Qiagen) for use in library construction.
j18 Isolation and Sequencing of cDNA Clones

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

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

v Extension of cDNA Sequences

The cDNAs were extended using the cDNA clone and oligonucleotide primers. One primer
was synthesized to initiate 5° extension of the known fragment, and the other, to injtiate 3’ extension
of the known fragment. The initial primers were designed using commercially available primer
analysis software to be about 22 to 30 nucleotides in length, to have a GC content of about 50% or
more, and to anneal to the target sequence at temperatures of 2bout 68C to about 72C. Any stretch of
nucleotides that would result in hairpin structures and primer-primer dimerizations was avoided.

Selected cDNA libraries were used as templates to extend the sequence. If more than one
extension was necessary, additional or nested sets of primers were designed. Preferred libraries have
been size-selected to include larger cDNAs and random primed to contain more sequences with 5 or
upstream regions of genes. 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 nmol of each primer, reaction buffer
containing Mg™, (NH,),80,, and B-mercaptoethanol, Tag DNA polymerase (APB), ELONGASE
enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters
for primer pair PCI A and PCI B (Incyte Genomics): Step 1: 94C, three min; Step 2: 94C, 15 sec;
Step 3: 60C, one min; Step 4: 68C, two min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68C;

five min; Step 7: storage at 4C. In the alternative, the parameters for primer pair T7 and SK+
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(Stratagene) were as follows: Step 1: 94C, three min; Step 2: 24C, 15 sec; Step 3: 57C, ane 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 z1 PICOGREEN
quantitation reagent (0.25% reagent in 1x TE, v/v; Molecular Probes) and 0.5 I of undiluted PCR
product into each well of an opaque fluorimeter plate (Corning, Acton MA) and allowing the DNA to
bind to the reagent. The plate was scanned in a Fluoroskan IT (Labsystems Oy) to measuse the
fluorescence of the sample and to quantify the concentration of DNA. A 5 ul to 10 1 aliquot of the
reaction mixture was analyzed by electrophoresis on a 1% agarose minigel to determine which
reactions were successful in extending the sequence. V

The extended clones were desalted, concentrated, transferred to 384-well plates, digested
with CviJX cholera virus endonuclease (Molecular Biology Research, Madison W1), and sonicated or
sheared prior to religation into pUC18 vector (APB). For shotgun sequences, the digested nucleotide
sequences were separated on low concentration (0.6 to 0.8%) agarose gels, fragments were excised,
and the agar was digested with AGARACE enzyme (Promega). Extended clones were religated
using T4 DNA ligase (New England Biolabs) into pUC18 vector (APB), treated with Pfu DNA

polymerase (Stratagene) to fill-in restriction site overhangs, and tr: d into E. coli comp
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 cells were lysed, and DNA was amplified using primers, Taq DNA polymerase (APB)
and Pfo 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 quantitation
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, viv), 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 nsed to
query databases such as GenBank, SwissProt, BLOCKS, and the like. These databases that contain
previously identified and annotated sequences or domains were searched using BLAST or BLAST2
to produce alignments and to determine which sequences were exact matches or homologs. The

alignments were ta sequences of prokaryotic (bacterial) or eukaryotic (animal, fungal, or plant}
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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. Al 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 and Altschul (1993; Proc Natl Acad Sci 90:5873-5877), BLAST
matches between a query sequence and a database sequence were evaluated statistically and only
reported when they satistied 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 % maximurm 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 stringency for an exact match
was set from a lower limit of about 40 (with 1-2% error due to uncalled bases) to a 100% match of
about 70.

The BLAST software suite (NCBI, Bethesda MD;
hitp://www ncbi.nlm.nih.gov/gorf/bl2. html), includes various sequence analysis programs including
"blastn” that is used to align nucleotide sequences and BLAST? that is used for direct pairwise
comparison of either nucleotide or amino acid sequences. BLAST programs are commonly used with
gap and other parameters set to default settings, e.g.: Matrix: BLOSUMG62; Reward for match: I;
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. Brenner
et al. (1998; Proc Natl Acad Sci 95:6073-6078, incorporated herein by reference) analyzed BLAST
for its ability to identify structural homologs by sequence identity and found 30% identity is a
reliable threshold for sequence alignments of at least 150 residues and 40%, for alignments of at least
70 residues.

The ¢cDNAs of this application were compared with assembled consensus sequences or
templates found in the LIFESEQ GOLD database (Incyte Genomics). Compaonent sequences from
<DNA, extension, full length, and shotgun sequencing projects were subjected to PHRED analysis
and assigned a quality score. All sequences with an acceptable quality score were subjected to
various pre-processing and editing pathways to remove low quality 3’ ends, vector and linker
sequences, polyA tails, Alu repeats, mitochondrial and ribosomal sequences, and bacterial
contamination sequences. Edited sequences had to be at least 50 bp in length, and low-information
sequences and repetitive elements such as dinucleotide repeats, Alu repeats, and the like, were
replaced by "Ns" or masked.

Edited sequences were subjected to assembly procedures in which the sequences were
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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 bad to have a BLAST
quality score greater than or equal to 150 and an alignment of at Jeast 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 compared to one another, and those having local similarity gf at least 82% were
combined and reassembled. Bins having templates with less than 95% local identity were split.
Templates were subjected to analysis by STITCHER/EXON MAPPER algorithms that determine 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.

4

A bly pro were repeated periodically, and templates were annotated using BLLAST against
GenBank databases such as GBpri. An exact maich was defined as having from 95% local identity
over 200 base pairs through 100% local identity over 100 base pairs and a homolog match as having
an E-value (or probability score) of <1 x 10, The templates were also subjected to frameshift
FASTx against GENPEPT, and homolog match was defined as having an E-value of <1 x 10,
Template analysis and assembly was described in USSN 09/276,534, filed March 25, 1999.

Following assembly, templates were subjected to BLAST, motif, and other functional
analyses and categorized in protein hierarchies using methods described in USSN 08/812,290 and
USSN 08/811,758, both filed March 6, 1997; in USSN 08/947,845, filed October 9, 1997; and in
USSN 09/034,807, filed March 4, 1998. Then templates were analyzed by translating each template
in all three forward reading frames and searching each translation against the PEFAM 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.edu/). The cDNA was
further analyzed using MACDNASIS PRO software (Hitachi Software Engineering), and
LASERGENE software (DNASTAR) and queried against public databases such as the GenBank
rodent, mammalian, vertebrate, prokaryote, and eukaryote databases, SwissProt, BLOCKS, PRINTS,
PFAM, and Prosite.
VI Chromoseme Mapping

Radiation hybrid and genetic mapping data available from public resources such as the
Stanford Human Genome Center (SHGC), Whitehead Institute for Genome Research (WIGR), and
Généthon are used ta determine if any of the cDNAs presented in the Sequence Listing have been

mapped. Any of the fragments of the cDNA encoding ECM-related protein that have been mapped
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result in the assignment of all related regulatory and coding sequences to the same location. The
genetic map locations are described as ranges, or intervals, of human chromosomes. The map
position of an interval, in ¢cM (which is roughly equivalent to 1 megabase of human DNA), is
measured relative to the terminus of the chromosomal p-arm.

VII  Hybridization Technologies and Analyses

Tissue Sample Preparation

Matched normal colon and cancerous colon or colon polyp tissue samples were provided by
the Huntsman Cancer Institute, (Salt Lake City, UT), and are described as follows: Donor 3754, age
and sex unknown, pendunculated colon polyp; Donor 3753, age and sex unknown, polyp, family
history of colon cancer; Donor 3583, 58 years old, male, tubnlovillous adenoma (polyp), patient was
also diagnosed with a hyperplastic polyp; Donor 3311, ‘85 years old, male, invasive, poorly
differentiated adenocarcinoma, metastatic, 2/9 lymph nodes positive, TNM classification: T4, N1,
Mz, patient was also diagnosed with multiple tubular adenomas; Donor 3839, 60 years old, sex
unknown, colon cancer, no pathology report; Donor 4614, 67 years old, sex unknown, colon
adenocarcinoma, moderately differentiated, DUKE’S B, TNM classification: T3, NO. In Table 2,
Donor samples 3754, 3755, and 3311 were compared against a common control tissue designated
Donor 3753, which was a pool of normal colon tissue from 3 donors. All other comparisons were
done with matched normal and tumor tissue from the same donor.

Matched normal and lung tumor tissue samples (Donor IDs 5796 and 5800) were obtained
from the Roy Castle International Institute for Cancer Research (Liverpool, United Kingdom). Donor
5796 is a 66 year-cld male with a squamous cell carcinoma. Donor 5800 is a 75 year-old female with
a squamous cell carcinoma.

The following normalized, first-strand, cDNA preparations of human, adult, normal tissues
were obtained from Clontech Laboratories Inc. (Palo Alto CA): heart, pooled from 16 male/female
Cancasians, ages 25-59; ; brain (whole), pooled from 4 male Caucasians, ages 43-55; placenta,
pooled from 10 female Caucasians, ages 22-35; lung, pooled from 2 female Caucasians, ages 24 and
32; liver, 35-yr-old male Cancasian; skeletal muscle, pooled from 35 male/female Caucasians, ages
20-60; kidney, pooled from 14 male/female Caucasians, ages 24-55; pancreas, pooled from 20
male/female Caucasians, ages 25-59; spleen, pooled from 6 male/female Caucasians, ages 24-61;
thymus, pooled from 9 male/female Cancasians, ages 18-32; prostate, pooled from 20 Caucasians,
ages 20-58; testis, pooled from 45 Caucasians, ages 14-64; ovary, pooled from 7 Caucasians, ages 17-
60; small intestine, pooled from 32 male/female Caucasians, ages 15-37; colon, pooled from 20
male/female Caucasians, ages 17-76 (includes inner mucosal lining); and peripheral blood

leukocytes, pooled from male/female Caucasians, ages 18-40, all samples negative for HIV-I, HIV-II,
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hepatitis B and syphilis.

The HT-29 human colorectal adenocarcinoma cell line was obtained from The American
Type Culture Collection (ATCC, Manassas VA) and was cultured according to the suppliers
specifications.
Immobilization of cDNAs on a Substrate

The cDNAs are applied to a substrate by one of the following methods. A mixture of cDNAs
is fractionated by gel electrophoresis and transferred to a nylon membrane by capillary transfer.
Alternatively, the cDNAs are individually ligated to a vector and inserted into bacterial host cells to
form a library. The cDNAs are then arranged on a substrate by one of the following methods. In the
first method, bacterial cells containing individual clones are robotically picked and arranged on a
nylon membrane. The membrane is placed on LB agar containing selective agent (carbenicillin,
kanamycin, ampicillin, or chioramphenicol depending on the vector nsed) 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 then UV irradiated in a
STRATALINKER UV-crosslinker (Stratagene).

In the second method, cDNAs are amplified from bacterial vectors by thirty cyclés 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 1g. Amplified nucleic
acids from about 400 bp to about 5000 bp in length are purified nsing SEPHACRYL-400 beads
(APB). Purified nucleic acids are arranged on a nylon membrane manually or using a dot/slot
blotting manifold and suction device and are immobilized by denaturation, neutralization, and UV
irradiation as described above. Purified nucleic acids are robotically arranged and immobilized on
polymer-coated glass slides using the procedure described in USPN 5,807,522, Polymer-coated
slides are prepared by cleaning glass microscope slides (Corning, Acton MA) by ultrasound in 0.1%
SDS and acetone, etching in 4% hydrofluoric acid (VWR Scientific Products, West Chester PA),
coating with 0.05% 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 a
STRATALINKER UV-crosslinker (Stratagene). Arrays are then washed at room temperature in
0.2% SDS and rinsed three times in distilled water. Non-specific binding sites are blacked 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 TAQMAN Analysis
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Probes for TAQMAN analysis were prepared according to the manfacturer’s protocol
(Applied Biosystems).
Probe Preparation for Membrane Hybridization

Hybridization probes derived from the cDNAs of the Sequence Listing are employed for
screening cDNAs, mRNAs, or genomic DNA. in membrane-based hybridizations. Probes are
prepared by diluting the cDNAs to a concentration of 40-50 ng in 45 1 TE buffer, denaturing by
heating to 100C for five min, and briefly centrifuging. The denatured cDNA is then added to a
REDIPRIME tube (APB), gently mixed until blue color is evenly distributed, and briefly centrifuged.
TFive ul 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 1 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

The following method was used for the preparation of probes for the microarray analysis
presented in Table 2. 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 mRINA to a concentration of 200 ngin 9 4l TE
buffer and adding 5 p1 5x buffer, 1 410.1 M DTT, 3 ul Cy3 or CyS5 labeling mix, I zl RNase
inhibitor, 1 ¢4 reverse transcriptase, and 5 241 1x yeast control mRNAs. Yeast control mRINAs are
synthesized by in vitro transcription from noncoding yeast genomic DNA (W. Lei, unpublished). As

quantitative controls, one set of control mRNAs at 0.002 ng, 0.02 ng, 0.2 ng, and 2 ng are diluted into
reverse transcription reaction mixture at ratios of 1:100,000, 1:10,000, 1:1000, and 1:100 (w/w) to
sample mRNA respectively. To examine mRNA differential expression patterns, a second set of
control mRNAs are diluted into reverse transeription reaction mixture at ratios of 1:3, 3:1, 1:10, 10:1,
1:25, and 25:1 (w/w). The reaction mixture is mixed and incubated at 37C for two hr. The reaction
mixture is then incubated for 20 min at 85C, and probes are purified using two successive CHROMA
SPIN+TE 30 columns (Clontech, Palo Alto CA). Purified probe is ethanol precipitated by diluting
probe to 90 1 in DEPC-treated water, adding 2 41 Lmg/ml glycogen, 60 ¢ 5 M sodium acetate, and
300 i 100% ethanol. The probe is centrifoged for 20 min at 20,800xg, and the pellet is resuspended
in 12 I resuspension buffer, heated to 65C for five min, and mixed thoroughly. The probe is heated
and mixed as before and then stored on ice. Probe is used in high density array-based hybridizations
as described below.

Membrane-based Hybridization
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Membranes are pre-hybridized in hybridization solution containing 1% Sarkosyl and 1x high
phosphate buffer (0.5 M NaCl, 0.1 M Na,HPO,, 5 mM EDTA, pH 7) at 55C for two hr. The probe,
diluted in 15 ml fresh hybridization solution, is then added to the membrane. The membrane is
hybridized with the probe at 55C for 16 hr. Following hybridization, the membrane is washed for 15
min at 25C in 1mM Tris (pH 8.0), 1% Sarkosy}, and four times for 15 min each at 25C in 1roM 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

The following method was used in the microarray analysis presented in Table 2. Probe is
heated to 65C for five min, centrifuged five min at 9400 rpm in a 5415C microcentrifuge (Eppendorf
Scientific, Westbury NY), and then 18 21 is aliquoted onto the array surface and covered with a
coverslip. The arrays are transferred ta a waterproof chamber having a cavity just slightly Jarger than
a microscope slide. The charmber is kept at 100% humidity internally by the addition of 140 2l of
5%SSC in a corner of the chamber. The chamber containing the arrays is incubated for about 6.5 hr at
60C. The arrays are washed for 10 min at 45C in 1xSSC, 0.1% SDS, and three times for 10 min each
at 45C in 0.1xSSC, and dried.

Hybridization reactions are performed in absolute or differential hybridization formats. In
the absolute hybridization format, probe from one sample is hybridized to array elements, and signals
are detected after hybridization complexes form. Signal strength correlates with probe mRNA levels
in the sample. In the differential hybridization format, differential expression of a set of genes in two
biological samples is analyzed. Probes from the two samples are prepared and labeled with different
labeling moieties. A mixture of the two labeled probes is hybridized to the array elements, and
signals are examined under conditions in which the emissions from the two different labels are
individually detectable. Elements on the array that are hybridized to equal numbers of probes derived
from both biological samples give a distinct combined fluorescence (Shalon WO93/35505).

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

corresponding to the two fluorophores. Filters positioned between the array and the photomultiplier
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tubes are used to separate the signals. The ernission maxima of the fluorophores used are 565 nm for
Cy3 and 650 nm for Cy5. The sensitivity of the scans is calibrated using the signal 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-compatible PC
computer. The digitized data are displayed as an image where the signal intensity is mapped using a
linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping
emission spectra) between the fluorophores using the emission spectrum for each fluorophore. A grid
is superimposed over the fluorescence signal image such that the signal from each spot is centered in
cach 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).
Solution-based Hybridization (TAQMAN)

Hybridization reactions and detection of hybridization complexes for TAQMAN analysis
were performned according to the manfacturer’s protocol (Applied Biosystems).
VI  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 (5
times the length of the shorter of the two sequences), such that a 100% alignment over the length of
the shorter sequence gives a product score of 100. The product score takes into account both the
degree of simjlarity 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 and is shown in Figure 3.
All sequences and cDNA libraties in the LIFESEQ database were categorized by system, organ/tissue
and cell type. The categories included cardiovascular system, connective tissue, digestive system,
embryonic structures, endocrine system, exocrine glands, ferale and male genitalia, germ cells,

hemic/immune system, liver, musculoskeletal system, nervous system, pancreas, respiratory system,
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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 libraries in that category. In a non-normalized library, significant expression may
reflect presence or absence or differential expression of the cDNA.
X Complementary Molecules

Molecules complementary to the cDNA, from about 5 (PNA) to about 5000 bp (complement
of a cDNA insert), are used to detect or inhibit gene expression. Detection is described in Example
VIL To inhibit transcription by preventing promoter binding, the complementary molecule is
designed to bind to the most unique 5* sequence and includes nucleotides of the 5 UTR upstream of
the initiation codon of the open reading frame. Complementary molecules inchide genomic
sequences (such as enhancers ar 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

Teenl,

regulatory molecules. To inhibit translation, a compl ary is designed to prevent

ribosomal binding to the mRNA encoding the protein.

Complementary molecules are placed in expression vectors and used to transform a cell line
to test efficacy; into an organ, tumor, synovial cavity, or the vascular systemn 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 elements for inducing vector replication are used in the transformation/expression
system.

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

X Expression of ECM-related protein

Expression and purification of the protein are achieved using either a mammalian cell
expression system or an insect cell expression system. The pUB6/V5-His vector system (Invitrogen,
Carlsbad CA) is used to express ECM-related protein 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 are selected on media containing blasticidin.

Spodoptera frugiperda (Sf9) insect cells are infected with rec_ombinanl Auntographica
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californica nuclear polyhedrosis virus (baculovirus). The polyhedrin gene is replaced with the 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 described above. Purified
protein is used in the following activity and to make antibodies

XX Production of Antibedies

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

Rabbits are immunized with the epitope-KLH cémplex in coniplete Freund's adjuvant.
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 seram
alburnin, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit
1gG. Methods well known in the art are used to determine antibody titer and the amount of complex
formation.

XII  Purification of Naturally Occurring Protein Using Specific Antibodies

Naturally occwring or recombinant protein is purified by immunoaffinity chromatography
using antibodies which specifically bind the protein. An immunoaffinity column is constructed by
covalently coupling the antibody to CNBr-activated SEPHAROSE resin (APB). Media containing
the protein is passed over the immuncaffinity column, and the column is washed using high ionic
strength buffers in the presence of detergent to allow preferential abserbance 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.

XM  Screening Moleeules for Specific Binding with the cDNA or Protein

The cDNA, or fragments thereof, or the protein, or portions thereof, are Iabeled with 2p.
dCTP, Cy3-dCTP, or Cy5-dCTP (APB), or with BIODIPY or FITC (Molecular Probes, Engene 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
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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.

XIV  Two-Hybrid Screen

A yeast two-hybrid system, MATCHMAXER LexA Two-Hybrid system (Clontech
Laboratories, Palo Alto CA), is used to screen for peptides that bind the 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. ¢DNA, prepared from mRNA, is inserted into the multiple cloning site of a
pB42AD vector, ligated, and transformed into E. coli to construct a cDNA library. The pLexA
plasmid and pB42AD-cDNA library constructs are isolated from E. coli and used in a 2:1 ratio to co-
transform competent yeast BGY48[p8op-lacZ] 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 volume of 1x TE (pH 7.5), replated on SD/-His/-
Lew/-Trp/-Ura media supplemented with 2% galactose (Gal), 1% raffinose (Raf), and 8¢ mg/ml 5-
bromo-4-chlore-3-indolyl B-d-galactopyranoside (X-Gal), and subsequently examined for growth of
blue colanies. 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 -galactosidase from the p8op-lacZ reporter construct that
produces blne 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/-Trp/~Ura plates.
Colonies that grow on SD containing histidine but not on media lacking histidine have lost the pLexA
plasmid. Histidine-requiring colonies are grown on SD/Gal/Raf/X-Gal/~Trp/-Ura, and white colonies
are isolated and propagated. The pB42AD-cDNA plasmid, which contains a cDNA encoding a
protein that physically interacts with the protein, is isolated from the yeast cells and characterized.
XV ECM-related protein Assay

ECMRP binding activity is determined in a ligand-binding assay using candidate ligand
molecules in the presence of '*I-labeled ECM-related protein. ECM-related protein is labeled with
157 Bolton-Hunter reagent (Bolton and Hunter (1973) Biochem J 133:529-539). Candidate Jigand
molecules, previously arrayed in the wells of a multi-well plate, are incubated with the labeled ECM-

related protein, washed, and any wells with labeled ECM-related protein complex are assayed. Data
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obtained using different concentrations of BECM-related protein are used 10 calculate values for the

number, affinity, and association of ECM-related protein with candidate ligand molecules.

All patents and publications mentioned in the specification are incorporated by reference
herein. 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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TABLE 1
Tissue #cDNAs Found Abund % Abund
Cardiovascular System 270162 172 1 0.0004
Connective Tissue 147886 1/54 1 0.0007
Digestive System 514430 6/151 7 0.0014
Embryonic Structures 107325 2123 2 0.0019
Endocrine System 233587 3/63 4 0.0017
Exocrine Glands 255105 4/64 5 0.0020
Genitalia, Female 445078 3/113 3 0.0007
Genitalia, Male 453150 5/118 7 0.0015
Germ Cells 46185 o/5 0 0.0000
Hemic and Immune System 701709 1/166 1 0.0001
Liver 110945 1/34 1 0.0009
Musculoskeletal System 162794 /50 0 0.0000
Nervous System. 973795 0/221 0 0.0000
Pancreas 111757 2725 3 0.0027
Respiratory System 407942 7195 9 0.0022
Sense Organs 25346 0/10 0 0.0000
Skin 72110 1/15 4 0.0055
Stomatognathic System 14025 /11 1 0.0071
Unclassified/Mixed 150146 2/19 2 0.0013
Urinary Tract 287931 2/66 2 0.0007
Totals 5321883 33/1292 55 0.0000
39
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5  What is claimed is:
1. An isolated cDNA comprising a nucleic acid sequence encoding a protein having the amino

acid sequence of SEQ ID NO:1, or the complement of the cDNA.
2. An isolated cDNA comprising a nucleic acid sequence selected from:
10 a) SEQ ID NO:2 or the complement thereof;,
b) a fragment of SEQ ID NO:2 selected from SEQ ID NOs:3-13 or the complement thereof; and
¢) a variant of SEQ ID NO:2 selected from SEQ ID NOs:14-15 or the complement thereof.
3. A composition comprising the cDNA of claim 1 and a labeling moiety.
4. A vector comprising the cDNA of claim 1.
5. A host cell comprising the vector of claim 4.
20 6. A method for using a cDNA to produce a protein, the method comprising:
a) culturing the host cell of claim 5 under conditions for protein expression; and
b) recovering the protein from the host cell culture.
7. A method for using a cDNA to detect expression of a nucleic acid in a sample comprising:
25 a) hybridizing the composition of claim 3 to nucleic acids of the sample under conditions to
form at least one hybridization complex; and
b) detecting hybridization complex formation, wherein complex formation indicates expression

of the cDNA in the sample.

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

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

35 10, The method of claim 7 wherein complex formation is compared with at least one standard to

determine differential expression.

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

41



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

10

15

20

25

30

35

(85)

WO 02/02772 PCT/US01/20729

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.

12. The method of claim 11 wherein the molecules or compounds are selected from DNA
molecules, RNA molecules, peptide nucleic acids, artificial chromosome constructions, peptides,

transcription factors, repressors, and regulatory molecules.

13. A purified protein or a portion thereof produced by the method of claim 6 and selected
from:

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

b) an antigenic epitope of SEQ ID NO:1; and

<) a biologically active portion of SEQ ID NO:1.

14. A compoasition comprising the protein of claim 13 and a pharmaceutical carrier.

15. A method for using a protein to screen a plurality of molecules or compounds to identify at
least one ligand, the method comprising:

a) combining the protein of claim 13 with the molecules or compounds under conditions to

allow specific binding; and

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

16. The method of claim 15 wherein the molecules or compounds are selected from DNA
molecules, RNA molecules, peptide nucleic acids, peptides, profeins, mimetics, agonists, antagonists,

antibodies, immunoglobulins, inhibitors, and drugs.

17. A method of using a protein to prepare and purify antibodies comprising:

a) immunizing an animal with the protein of claim 15 under conditions to elicit an antibody
response;

b) isolating animal antibodies;

) attaching the protein to a substrate;

d) contacting the substrate with isolated antibodies under conditions to allow specific binding to

42

JP 2004-516813 A 2004.6.10



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

20

(86)

WO 02/02772 PCT/US01/20729

the protein;

) dissociating the antibodies from the protein, thereby obtaining purified antibodies.

18. Anantibody produced by the method of claim 17.

19. A method for using an antibody to diagnose conditions or diseases associated with
expression of a protein, the method comprising:

a) combining the antibody of claim 18 with a sample, thereby forming antibody:protein
complexes; and

b) comparing complex formation with a standard, wherein the comparison indicates expression

of the protein in the sample.

20. The method of claim 19 wherein expression is diagnostic of a colon or lung cancer.

21. A pharmaceutical composition comprising the antibody of claim 18 and a pharmaceutical

carrier.

22. A method for treating a cancer comprising administering to a person in need of such

treatment an effective amount of the composition of claim 21.
23. The method of claim 22 wherein the cancer is a colon cancer.

24. The method of claim 22 wherein the cancer is a lung cancer.
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INCYTE GENOMICS, INC.
LASEK, Amy K. W.
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misc_feature
Incyte ID No: 2743093CD1

1

Met Ser Thr Lys Thr Thr Ser Ile

1

5

Pro Gly Leu Ile Pro Tyr Ile Thr

20

Gly Pro Tyr Cys Pro Ile Pro Cys

35

Ser Gly Leu Leu Ile His Cys Gln

50

Ser Asp Leu:Arg Pro Pro Pro Gln

65

Ala Gly Asn Ile Ile His Ser Leu

80

Tyr Phe Thr Leu Glu Met Leu His

95

Val Leu Glu Glu Gly Ser Phe Met

110

Leu Tyr Leu Asn Gly Asn His Leu

125

Phe Leu Gly Leu His Asn Leu Glu

140

Ala Ile Lys Glu Ile Leu Pro Gly

155

Leu Lys Val Leu Tyr Leu Asn Asn

170

Pro His Ile Phe Ser Gly Val Pro

185

Thr Asn Gln Phe Thr His Leu Pro

200

Leu Asp Leu Leu Thr Gln Ile Asp

215

Cys Ser Cys Asp Leu Val Gly Leu

230

Ser Lys Asn Thr Val Thr Asp Asp

245

Leu
Lys
Asn
Glu
Asn
Met
Leu
Asn

Thx

Asn
Leu
val
Leu
Gln

Ile

160
Leu
175
Thr
ig0
Ser
205
Glu
220
Gln
235
Leu
250

Leu
ser
Lys
Asn
Arg
Ser
Asn

Thr

Leu
Lys

Asn

Trp

Cys

Pro
Thr
val
Ile
Lys
Asp
Asn
Arg
ser
Leu
Pro
Gln
val
Ile
Asn
Ile

Thr

Thr
Gln
Leu
Glu
Leu
Leu
Arg
Leu
Lys
Glu
Met
Val
Asn
Leu
Pro
Gln

Ser

Lys
Leu
Ser
Ser
Ile
val
Ile
Gln
Gly
Tyr
Pro
Leu
Leu
Asp
Trp
Lys

Fro

(100)
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His Deu Asp Lys Lys Glu Leu Lys Ala Leu Asn
260 265
Cys Pro Gly Leu Val Asn Asn Pro Ser Met Pro
. 275 280
Tyr Leu Met Val Thr Thr Pro Ala Thr Thr Thr
280 295
Thr Ile Leu Arg Ser Leu Thr Asp Ala Val Pro
305 310
Ile Leu Gly Leu Leu Ile Met Phe Ile Thr Ile
. 320 325
Ala Gly Ile Val Val Leu Val Leu His Arg Arg
335 340
Lys Lys Gln Val Asp Glu Gln Met Argy Asp Asn
350 355
Len Gln Tyr Ser Met Tyr Gly His Lys Thr Thr
365 370
Glu Arg Pro Ser Ala Ser Leu Tyr Glu Gln His
380 385
Met Val His Val Tyr Arg Ser Pro Ser Phe Gly
395 400
Glu Glu Glu Glu Glu Arg Asn Glu Lys Glu Gly
410 415
His DLeu Gln Arg Ser Leu Leu Glu Gln Glu Asn
425 430
Thr Gly Ser Asn Met Lys Tyr Lys Thr Thr Asn
440 445
Phe Leu Ser Phe GIn Asp Ala Ser Ser Leu Tyr
455 460
Glu Lys Glu Arg Glu Leu Gln Gln Leu Gly Ile
470 475
Arg Lys Asn Ile Ala Gln Leu Gln Pro Asp Met
485 480
Pro Gly Ala His Glu Glu Leu Lys Leu Met Glu
500 505
Ser Arg Pro Arg Lys Val Leu Val Glu @ln Thr
515 520
Phe Glu Leu Lys Ala Asn Leu His Ala Glu Pro
530 535
Val Leu Glu Gln Gln Thr
545
<210> 2
<211> 3224
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 2743093CBlL
<400> 2
gatgctatty agagtettec tecaaacatce ttccgattty
cttegtggaa atcaattaca aacattgect tatgttggtt
atattggatc ttcagttgga ggacaacasa tgggectgea
aaaacttggt tggagaacat gcctcocacag tctataactt
cectecattt tttaaaggaa gtatactcag tagactasag
tecaccagtyg tatgaagaac atgaggatcc ttcaggatca
ttecaataaat gatagtcgeca tgtcaactaa gaccacgtcce
agcaccaggt ttgatacctt atattacaaa gecatccact
ccctatteet tgtaactgea aagtectatce cccatcagga
gogeaacatt gaaagettat cagatctgag ‘acctecteeg
tetageggga aatattatte acagtttaat gaagtctgat
ggaaatgctlt cacttgggaa acaatcgtat tgasagttctt
2

PCT/US01/20729

Ser Glu Ile Leu

270
Thr Gln Thr Ser

285
Asn Thr Ala Asp

300
Leu Ser Val Leun

315
Val Phe Cys Ala

330
Arg Arg Tyr Lys

345
Ser Pro Val His

360
His His Thr Thr

375
Met Val Ser Pro

390
Pro Lys His Leu

405
Ser Asp Ala Lys

420
His Ser Pro Leu

435
Gln Sexr Thr Glu

450
Arg Asn Ile Leu

465
Thr Glu Tyr Leu

480
Glu Ala His

495
Thr Leu Met Tyr

510
Lys Asn Glu Tyx

525
Asp Tyr Leu Glu

540
ttectttaac ccatctagat 60
ttotegaaca cattggeega 120
attgtgactt attgcagtta 180
ggtgatgttyg tctgcaacag 240
aaggaatcta tttgecctac 300
ttacatctgy cagoaacatc 360
attctaamac tacccaccaa 420
caactteocag gaccttactg 480
cttctaatac attgtcagga 540
caaaatccta gaaagctcat 600
ctagtggaat atttcacttt 660
gaagaaggat cgtttatgaa 720

(101)
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cctaacgaga
catgtteett
aatactgcceca
cctectecaa
taaaacaaac
aacccagatt
gcaatggata
cgggeatete
agtaaataac
aacaacaaat
tctaatattg
gottetightt
agacaacagh
tactgaaaga
ctatagaagt
agaaggaaght
actcacaggg
ccaagatgce
gggaatcaca
ttatcctgga
geaggtatta
tgaacctgac
cgcagaaaty
tgtgtcatca
aazagaaact
tcccaaataa
actgaaaagt
cccgaatttt
aaaccatact
tacttcaaaa
ctggaacttg
taggceatgyg
attctaaatt
tgggttttet
atgtcattta
attctgetot
ctttgtaaat
gtaaagtaaa
tcagtageaa
gtagetttat
tttatatatt
atactaccca

<210> 3
<211> 246
<212> DNA
<213> Homo

«220>

ttacaaaaac
ggtctecata
ggaaccttta
gttttaccac
cagtttacce
gaccttgagy
caaaagttaa
gacaaaaagyg
ceatccatge
acggctgata
ggacttctga
ctteaccgea
cctgtgeate
ccetetgeet
ccatcctttyg
gatgcaaaac
tcaaatatga
agcteattgt
gaatacctaa
geccacgaag
gtggaacaga
tatttagaag
ctgtgattct
atcagaacct
cagggatcac
aataaatcct
gtctcatagg
cttgaattge
tgtatatgta
atgtgtattg
acaattataa
gtggctcaaa
aaaaagttaa
acacattttg
tgctcaaagt
aaatatgact
ctgaatgace
taggaaaaat
aaggcacttc
tttacaagaa
tttggttcac
ctacaataaa

sapiens

<221> misc_feature
e ID No: 2743093H1

<223> Incyt

<400> 3
tgettcactt
cgagattaca
teettggtet
tgccaggaac
tecaag

<210> 4
<211> 597
<212> DNA
<213> Homo

gggaaacaat
aaaactctat
cecataatett
ctttaatcca

sapiens

tctatctaas
atcttgaata
atccaatgee
cacatatttt
atctacctgt
ataacccctg
gcaagaacac
aattgaaagc
caacacagac
ctattttacy
ttatgtteat
gogagaagata
ttcagtacag
cactctatga
gtccaaagca
atctccaaag
aatacaaaac
acagaaacat
ggaaaaacat
agctgaagtt
caazaaatga
tcoctggagea
gttttaagtc
aagcacagca
tgggagaagce
tgcatgtaaa
agtecctcttg
tttecectata
gttataatat
tcaaacatac
atagtaatag
actttgaaca
aatgattaat
tgtagacaat
ttaattette
agagaatata
ataatagaaa
tattttattt
taaaggtaag
ggcatagtta
aaaagtaatt
actaaaatga

cgtattgaag
ctaaatggta
gaatacttat
atgcctaaac

tggtaaccac
cttatatctt
tasacttaaa
tteaggggtt
aagtaatatt
ggactgcteo
agtgacagat
cctaaatagt
tagttacctt
atctettacg
cactattgtt
caaaaagaaa
catgtatggce
acagcacaty
tectggaagag
aagtctttty
cacgaaccaa
tttagaaaaa
tgctcagete
aatggaaaca
gtattttgaa
gcaaacatag
cataccttgt
gtaaactatg
catggcatta
tcattcaagy
cacatctaaa
gattaattac
gtaaggaata
ctaactttet
tgaagaaaaa
tttgagetta
agttcaggtg
tttaatgteca
ttettgggat
ttgggtttgce
tacatttctt
ttattgatgt
tggtttaagt
gatttctatg
attettgggt
aaactcaaaa

ttecttgaaga
accacctgac
atcttgaata
ttaaagtcct

ctgaccaaat
gaatacaatg
gtcoctgtatt
cctctaacta
ttggatgatce
tgtgacctgg
gacatcctet
gazattctet
atggtcacca
gacgotgtgc
ttctgtgety
caagtagatg
cataaaacca
gtgageccea
gaagaagaga
gaacaggaaa
tcaacagaat
gaaagggaac
cageetgata
ttaatgtact
cttaaagcta
atggagagtt
aaataagtgc
gggaaaaaaa
tettcaggea
gttatagtaa
aaggctgaac
aattggattt
cattgtttat
tgcaataaat
atagaaaggt
aacaaatgee
gaagaaataa
gtgctgetgt
attttaaaaa
tttatttcat
gtggcaagta
acattgatag
tgcctoaaga
aaatatttat
gectbtecaay
aasa

aggatcgttlt
casattaagt
caatgccatt
gtatttaaat

(102)

PCT/US01/20729

taagtaaagy
ccattaagga
taaataacaa
aggtaaatct
ttgatttact
ttggactgca
gecactteoee
gtccaggttt
ctcoctgeaac
cactgtctot
cagggatagt
agcaaatgay
ctcatcacac
tggttcatght
ggaatgagaa
atcattcace
ttttatectt
tteageaact
tggaggcaca
cacgtccaag
atttacatgce
tgagggcttt
cttacgtgag
aagaagaaga
atttagtctg
tatttcatat
atttaagtat
catcatttaa
aaccagtatg
gcaaaagaaa
tgcaattata
actctcatge
gcatactttt
gaactaaagt
tgctactgag
aggcttaatt
attcacagtt
atgccataaa
gagggacaat
tctgtacagt
aaaattaaaa

atgaacctaa
aaaggeatgt
aaggaaatac
aacaacctoc

780

B4D

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3224

60

120
180
240
246
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<220>

<221> misc_
<223> Incyte ID No:

<400> 4

cctattectt
cgcaacatty
ctagcgggaa
gaaatgettc
ctaacgagat
atgttccttg
atactgccag
ctecteccaag
taaaacaaac
taacccagat

<210> 5
<211> 510
<212> DNA
<213> Homo

<220>

feature

gtaactgcaa
aaagcttate
atattattca
acttgggaaa
tacaaaaact
gtcteccataa
gaacctttaa
tttaaccacc
cagtttacce
tgaccttgag

sapiens

<221> misc_feature

<223> Incyte ID No:

<220>

<221> unsure

<222> 484
<223> a, t,

<400> 5

tccecatagt
atttacaagg
cecatctatgt
taagttcaaa
ttaatgttte
gctggagetg
tttcttttbo
ttgattggtt
gttncaaaag

<210> 6
<211> 549
<212> DNA
<213> Homo

<220>

4876623F9

agtcectatce
agatctgaga
cagtttaatyg
caatcgtatt
ctatctaaat
tcttgaatac
tccaatgeet
acatattttt
atctacctgt
gataacccoct

231623976

c, g, or other

ttactgctgt
tatggactta
ttgctgctee
atactcattt
cattaacttc
agcaatgttt
taaaatgttt
cgtggttttg
acttctttog

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 6
aaaacttgga
gttectggeca
agaccaagga
tgtaatctcg
caagtgaagce
aatattteec
gectttcaatg
gttacaagga
tatcaaacct
actatcatt

ggaggttgtt
gtatttectt
acatgeettt
attaggttea
atttccaaag
gctagaatga
ttgegeteoct
atagggeagt
ggtgetttgg

gcttaggtte
aaacagaatc
aggacttcta
tttgtetgtt
agctettegt
ttecttaggt
ctatacaatg
tatttcatat
agatgttttg

6258015F8

atttaaatac
aatggecattg
acttaattty
taaacgatce
tgaaatattc
gctttetagyg
gacaatgtat
aaggtectgy
tgggtagttt

ccatcaggac
cctectecge
aagtctgate
gaagttcttg
ggtaaccace
ttatatctty
aaacttaaag
tcagggotta
aagtaatatt
gggactgetc

tgattgatga
acagcattte
aatagtcagg
ccactaatac
gggcteceagg
attctgtgat
agctggcatc
ttgaccctgt

aggactttaa
tattcaagat
gtcaggtggt
tteottcaaga
cactagatca
attttgogga
tagaagtcct
aagttgagtg
tagaatggac

ttetaataca
aaaatcctag
tagtggaata
aagaaggatc
tgaccaaatt
aatacaatgc
toctgtattt
ctcataacta
tctggatgat
ctgtgacctg

cacactcacy
tgegaaagec
ttcagcatgt
cttocettgga
ataatgtgce
tcccagtige
ttggaaggat
gagtagtgaa

gtttaggcat
ataagtattc
taccatttag
acttcaatac
gacttcatta
ggaggtctea
gatggggata
gatggctttg
gtggtcttag

(103

PCT/US01/20729

ttgtcaggag
aaagctcatt
ttteactttg
gtttatgaac
aagtaaaggc
cattaaggaa
aaataacaac
aggtaaatct
cttgatttac
gttggac

taaggcactt
ctcaaactet
aaattagett
cgtgagtaca
tecatatcag
tgaagttece
aaaaattctg
tgatttteet

tggattaaagy
aagattatgy
atagagtttt
gattgtttece
aactgtgaat
gatctgataa
ggactttgca
taatataagg
ttogacatgcyg

)

60

120
180
240
300
360
420
480
540
587

60

120
180
240
300
360
420
480
510

60

120
180
240
300
360
420
480
540
549
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<210> 7
<211> 466
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature
e ID No: 767760601

<223> Incyt

<400> 7

ggaagttgay
tttagaatgy
agatgtaaty
gattccttet
acatcaccaa
gtcacaattyg
ttcgagaaaa
taaaggaaca

<210> 8
<211> 640
<212> DNA
<213> Homo

<220>

tggatggett
acgtggtcett
atcctgaagg
ttagtctact
gttatagact
caggecccatt
ccaacataag
aatcggaaga

sapiens

<221> misc_feature
e ID No: 71111915Vl

<223> Incyt.

<400> 8

aatcttgaat
aatccaatgce
ccacatattt
catctaccty
gataacccct
agcaagaaca
gaattgaaag
ccaacacaga
actattttac
attatgttca
aggagaagat

<210> 9
<211> 638
<212> DNA
<213> Homo

<220>

acttatatct
ctaaacttaa
tttcaggegt
taagtaatat
gggactgcte
cagtgacaga
ccctaaatag
ctagttacct
gatctcttac
tcactattgt
acaaaagaaa

sapiens

<221> misc_feature
<223> Incyte ID No: 71112850V1

<400> 9

caatatattc
gaagaagaat
taaaattgte
zactattaat
caaatgttca
ttcactatta
ttaggtatgt
ttacatatta
aatctatagg
tgktgcaagag
tgatttacat

tctagtcata
taaactttga
tacacaaaat
cattttaact
aagttttgag
ctatttataa
ttgacaatac
taactacata
gaaagcaatt
gactcctatg
gcgagatcta

agtaatataa
agttgacatg
atccteatgt
gagtatactt
gtggaggeat
tgttgtccto
gcaatgtttyg
totttggagg

tgaatacaat
agtcctgtat
tectctaact
tttggatgat
ctgtgaccty
tgacatccte
tgaaattcte
tatggtcacce
ggacgctgty
tttetgtget
caagtagatg

tittacagcag
gcataaatga
gtgtagaaaa
ttttaattta
ccaceccatgy
ttgtcaagtt
acattttiga
tacaagtatg
caagaaaatt
agacactttt
ttttattggg

ggtatcaaac
cgactatcat
tctteataca
cctttaaaaa
gttctecaac
caactgaaga
taattgattt
aagactctca

gcecattaagg
ttaaataaca
aaggtaaatc
cttgatttac
gktggactge
tgecacttecce
tgtccaggtt
actcctgcaa
ccactgtetyg
gcagggatag
agcaatgaga

aatctcagta
catactttag
cccaaaaagt
gaatgcatga
cctatataat
ccagtttett
agtacatact
gtttttaaat
cgggatactt
cagtatatga
acagacta

ctoggtgettt
ttattgaaga
ctggtggagt
atggagggct
cdagtttita
teccaatatte
ccacgaagat
atageca

aaatactgco
acctecteca
ttaaaacaaa
taacccagat
agcaatggat
ccgggeatet
tagtaaataa
caacaacaaa
ttctaatatt
tggttettot

geattitttaa
tttcacagca
atgcttatte
gagtggeatt
tgecaaccttt
ttgcatttat
ggttataaac
gatgaaatcc
aaatgttcag
aatattacta

(104)

PCT/US01/20729

ggtoggtagt
tgtitgectgee
agggcaaata
gttgcagaca
actgcaataa
ggccaatgtyg
ctagatgggt

aggaaccttt
agttttacca
ccagtttace
tgaccttgag
acaaaagtta
cgacaaaaay
cccatecatyg
tacggdtgat
gggacttctg
tettcacege

aatatcccaa
gcactgacat
cttccacctg
tgtttaaget
ctatttttte
tgcaagaaag
aatgtattcc
aattgtaatt
cctttttaga
taaccttgaa

60

120
180
240
300
360
420
466

60

120
180
240
300
360
420
480
540
600
640

60

120
180
240
300
360
420
480
540
600
638
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<210> 10
<21l1> 582
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 10

gecagcaatgg
coccegggea
gtttagtaaa
caacaacaac
ctgttctaat
tagtggttet
tgagagacaa
acactactga
atgtctatag
agaaagaagg

<210> 11
<211> 494
<212> DNA
<213> Homo

«220>

sapiens

feature

tatacaaaag
tctegacaaa
taacccatce
aaatacgget
attgggactt
tgttctteac
cagtcctgtyg
aagaccctet
aagtccatcce
aagtgatgca

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 11

 ttttgtgtag

aaagtttaat
tgactagaga
tgaccataat
aaaattattt
acttctaaag
aagaaggcat
ttcacaaaag
ataaaactaa

<210> 12
<211> 444
<212> DNA
<213> Homo

<220>

acaattttaa
tettcttett
atatattaggg
agasatacat
tatttttatt
gtaagtggtt
agttagattt
taattattct
aatg

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 12

taagcctatg
agtagcattt
ttagktttcac
agtatgctta
tgagagtggce
aattgcaacc
cttttgeatt
actggttata

<210> 13
<211> 657
<212> DNR

aaataaagca
ttaasatate
agcagcactyg
tttecttccac
atttgtttaa
tttctatttt
tattgcaaga
aacaatgtat

71262960V1

ttaagcaaga
aaggaattga
atgccaacac
gatactattt
ctgattatgt
cgcaggagaa
catcttcagt
gectcactet
tttggtccaa
aaacatectec

71264035V1

tgtcagtgct
gggatatttt
tttgctttat
ttettgtgge
gatgtacatt
taagttgect
ctatgaaata
tgggtgcott

71113484V1

aacccaatat
ccaagaagaa
acattaaaat
ctgaactatt
gctcaaatgt
ttcttcacta
aagttaggta
tect

acacagtgac
aagcoctaaa
agactagtta
tacgatctot
teatcactat
gatacaaaaa
acagcatgta
atgaacagca
agcatotooa
aaagaagtct

getgtgaact
aazaatgcta
ttcataggct
aagtaattca
gatagatgcc
caagagaggg
tttattctgt
tcaagaaaat

attctetagt
gaattaaact
gtctacacaa
aatcatttta
teaaagtttt
ttactattta
tgtttgacaa

agatgacatce
tagtgaaatt
ccttatggte
tacggacget
tgttttctgt
gaaacaagta
tggccataaa
catggtgage
agaggaagaa
tt

agagtatgte
ctgagattct
taattectttyg
cagttgtaaa
ataaatcagt
acaatgtage
acagttttat
taaaaatact

catatttaca
ttgagcataa
aatgtgtaga
actttttaat
gagccaccca
taattgtcaa
tacacatttt

(105)

ctctgeactt
ctetgtecag
accactcectg
gtgccactgt
gctgcagugga
gatgagcaaa
accactcatc
cocatggtte
gagaggaatg

atttatgcte
getgtaaata
taaatctgaa
gtaaatagga
agcaaaaggc
tttattttac
atatttttgg
acccactaca

gcagaatete
atgacatact
aaacccaaaa
ttagaatgca
tggectatat
gttccagttt
tgaagtacat

60

120
180
240
300
360
420
480
540
582

60

120
180
240
300
360
420
480
494

60

120
180
240
300
360
420
444
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<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 13

caggectoaat
tgecagetea
cacagaatac
tggagocccac
attagtggaa
tgactattta
aatgctgtga
atcaatcaga
aactcaggga
atasaataaa
agtgtctcat

<210> 14
<211> 610
<212> DNA

<213> Canis familiaris

<220>

atgaaataca
ttgtacagaa
ctaaggaaaa
gaagagctga
cagacaaaaa
gaagtcotgy
ttectgtttta
acctaageac
tcactgggag
tcocttgeatyg
agggagtcct

<221> misc_feature

<223> Incyte ID No:

<400> 14
caaccaaatt
agatccaata
tteccacgaag
caatagcatt
gttcaatcac
ggaaggtatc
ggccaaggec
aatgagatgg
tttaataaac
atacctttet
agaatcacag

<210> 15
<211> 273
<212> DNA

tttagctcta
teeggecaat
atctagatgy
gtcatttaaa
tgtaatgaag
ctctttaaga
attaaatgea
cattagtaag
ttaggtogaa
cttecacagtt

<213> Mus musculus

<220>

<221> misc_feature

<223> Incyte ID No:

<400> 15

tgtgaagtge
gcttagtage
gtgtagettt
gttttgtata
gattattget

attgttcaac
aagaggcgtt
attttacaag
tttttggtte
cacttcaata

71114738V1

aaaccacgaa
acattttaga
acattgctca
agttaatgga
atgagtattt
agcagcaaac
agtccatace
agcagtaaac
aagecatgge
taaatcatte
cttgcacatc

70354598571

ataagtcaca
gtgttctaag
gttaaaggaa
attaacactt
ttgttgtcty
atttctaaag
ccagtctcaa
cccagaaaayg
aggtcgtgat
tattagecatt

112357 _Mm. 1

ttattttttt
tctacaggta
aaggtatcac
acaagataat
asagtaaaat

coaatcaaca
aaaagaaagqg
gcteccagect
aacattaatg
tgaacttaaa
atagatggag
ttgtaaataa
tatggggaac
attatcttca
agggttatag
taaaaaggct

attacaggtc
aaaccaacgt
caaatcgaaa
taagtetgtt
cttgtaggaa
aattgtgatt
tatctgeaat
tecatttgtgt
ggcggcacac
gtgecatctt

ttcattgaca
agtgttttga
tagattttta
tatacttggg
gaa

gaatttttat
gaacttcagc
gatatggagg
tactcacgtc
gctaatttac
agtttgaggg
gtgcoattacy
asaaaaagas
ggcaatttag
taatatttca
gacatttaag

cacttatgte
aaggcaatgt
tatgtttgoa
gagcttgeta
ttctaggttt
gatgtgaagt
gttgttaaat
gaagcattgt
ttatttggga
ttttceteac

tacccotgegt
gettecteag
tgaattattt
tgectittaa

(106)
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ccttccaaga
aactgggaat
cacattatec
caaggaaggt
atgetgaacc
ctttecgecaga
tgagtgtgte
gaagaaaaga
teoctgteccaa
tatactgaaa
tatccga

ctccaactgg
tgcaactgat
ggaagactct
aaggcactty
tecagtecat
tgcttaagaa
ccaagggtgt
caaaccatta
taacttctig
aattgcaaag

aggtcgtecta
gagagggaca
attttgtaca
gaaagtttaa

60

120
180
240
300
380
420
480
540
600
657

60

120
180
240
300
360
420
480
540
600
610

60

120
180
240
273
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10 12 28
5' ATG CTA TTG AGA GTC TIC CTC CAA ACA

73 82
TAG ATC TIC GTG GAA ATC AAT TAC AAR

118 127 136
ACA TTG GCC GAA TAT 1GG ATC 1TC AGI

130

334 343 352

TCT TCC GAT TTIG TTC CILT TAA COC ATC

{57) Abstract: The invention provides a cIJNA which encodes a I:CM-related protein. 1t also provides for the nse of the cDNA,

Tragments,

complements, and variants thereol’ and of the encoded protein, portions thereol and antibodies thereto for diagnos

nd

treatment of disorders, particularly colon and lung cancer. The invention additionally provides expression vectors and host cells for

the production of the protein and a 1ransgenic model system.

JP 2004-516813 A 2004.6.10



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

WO 02/002772

(108)

A3 |00 A B

(88) Date of publication of the international search report:
16 January 2003

For two-letier codes and other abbreviations, refer io the "Guid-
ance Noles on Codes and Abbreviations" appearing ai the begin-
ning of each regular issue of the PCT Gazette

JP 2004-516813 A 2004.6.10



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

oooooooao

INTERNATIONAL SEARCH REPORT

(109)

atlonal Application No

PCT/US 01/20729

CLASSIFICATION OF SUBJECT MATTER

%APC 7 Cl2N15/12 C07K14/78
AB1K38/17

C07K16/18
A61K39/395  A61P35/00

c1201/68 GOIN33/53

According to Internalional Patent Classification (IPG) or to both national classification and IPG

B. FIELDS SEARCHED

Mi
IPC 7  CO7K

inimum documentation searched (ciassilication system followed by classification symbols)
Cl2N

Documentation searched other than minimum documentation to the extent that such documents are included in the fietds searched

Electronic dala base consulted during Ihe inlernalional search (name of data base and, where praciical, search terms used)

SEQUENCE SEARCH, EPO-Internal, WPI Data, PAJ, BIOSIS

€. DOCUMENTS GONSIDERED TQ BE RELEVANT

Gategory ° | Gitation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

1 November 2001 (2001-11-01)
the whole document

BEECHAM PLC (GB); SMITHKLINE BEECHAM CO)

See polypeptide #10 (SEQ ID N0:49)

X DATABASE EMBL ‘Online! 2,13,
27 January 2000 (2000-01-27) 15-19
OTTENWAELDER ET AL.: "Homo sapiens mRNA;
cDNA DKFZp56401278"

Database accession no. AL137517
XP002214969
Comprises at least SEQ ID NO:3 of the
application and encodes part of SEQ ID
NO:1
abstract
E W0 01 81363 A (MURDOCK PAUL R ;SMITHKLINE 1-24

D Further documents are lisled in the continuation of box C.

IE Palent farily members are listed in annex.

* Special categories of cited documents :

A" document defining the general state of the art which is not
considered to be of particular relevance

“E* earlier document but published on or afler the international
filing date

*L* document which may throw doubls on priority claim(s) or
‘which is ciled to establish the publication date of another
citation or other spacial reason (as specitied)

*0" document referring o an oral disclosure, use, exhibition or
other means

*P* document published prior to the international fling date but
later than the priority date claimed

o

faler document published after the intemational fillng date
or priorily date and nol in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannol be considered novel or cannot be considered o
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannol be considered to involve an inventive step when the
document is combined with one ar more cther stch docu—
Ime"r\us,a's‘uch combinalion being obvious to a person skilled
inthe art.

* document member of the same patent family

Date of the aclual completion of the inlernational search

27 September 2002

Date of mailing of the international search report

11/10/2002

Name and mailing address of the 1SA
European Patent Office, P.B. 5618 Patentlaan 2
Ni. - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized offlcer

Sprinks, M

Form PCT/ISA/210 (second shesl) (July 1962)

JP 2004-516813 A 2004.6.10



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

(110)

INTERNATIONAL SEARCH REPORT iternational application No.
PCT/US 01/20729

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

This Intemational Search Report has not been established in respect of cartain claims under Article 17(2)(a) for the following reasons:

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

Although claims 22-24 are directed to a methed of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependient claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of i ion is lacking (Conti ion of item 2 of first sheet)
This International Searching Authority found multiple i in this i ion, as follows:
1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all

searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any addltional fee.
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