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O0O0O0OCDNA(SEQ ID NO:3) D DO O OOOOODOARP-1I(SEQ ID NO: 1)O0 OO

O O O MACDNASIS PRO software (Hitachi
CAHOODDODDODOOoGQOoaO

Software Engineering, South San

0O0O0O0OCDNA(SEQ ID NO:3) DD DO DO OOOODODOARP-1(SEQ ID NO: 1)O00 0O O

O O O MACDNASIS PRO software (Hitachi
CAHODODODODOGOoGQoaD

Software Engineering, South San

00O DO cDNA(SEQ ID N0:3)DJ O DD O OO OO OARP-1(SEQ ID NO: 1)0 OO

O O O MACDNASIS PRO software (Hitachi
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Software Engineering, South San

OO0 0O0OCcDNA(SEQ ID NO:3) D D DO DO ODODODOOARP-1(SEQ ID NO: )OO OO
O O O MACDNASIS PRO software (Hitachi Software Engineering, South San

cCA)H)Oooooooono

OO0 0O0OCcDNA(SEQ ID NO:3) DD DO DO ODODODOOARP-1(SEQ ID NO: )OO OO
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cAHOODOCDDODOOoQoaO

OD00O0OCcDNA(SEQ ID NO:3)D DD OO ODODODOOOARP-1(SEQ ID NO: 1)O OO

O O O MACDNASIS PRO software (Hitachi
cAHOODOCDODODOOoQoaO
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cAHOODOCDODDODOODOD

Software Engineering, South San

OD0O0OCDNA(SEQ ID NO:3)D DD OO ODODODOODOARP-1(SEQ ID NO: 1)O OO

0O O O MACDNASIS PRO software (Hitachi
CAHOODDODDODOOGQOAD

Software Engineering, South San
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O O O MACDNASIS PRO software (Hitachi
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Software Engineering, South San

0O0O0O0OCDNA(SEQ ID NO:3) D DO DO OOOODODOARP-1(SEQ ID NO: 1)O0 0O O
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O O O MACDNASIS PRO software (Hitachi
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cDNA(SEQ ID NO:20) 0 0D 0O OOODO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0 0O 0O 0O O
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0 0D OO0 O
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0 OO OO0 DO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0D 0O OO OO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0D O OO OO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20) 0 0D OO OO0
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20) 0 0D OO O0OOAO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20) 0 0D 0O OOODO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0 OO OO O
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0 0D OO0 O
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0 OO OO0 DO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0D 0O OO OO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20)0 0D O OO OO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20) 0 D OO OO0
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20) 0 0D OO O0OOAO
MACDNASIS PRO software (Hitachi

cDNA(SEQ ID NO:20) 0 0D 0O OOODO
MACDNASIS PRO software (Hitachi

JP 2005-503107 A 2005.2.3

0O 0O O ARP-2(SEQ ID NO: 2)0 O
Software Engineering.)0 0 O O

0O O O ARP-2(SEQ ID NO: 2)0O O
Software Engineering.)d 00O O

0O O O ARP-2(SEQ ID NO: 2)0O O
Software Engineering.)d 00O O

0O O O ARP-2(SEQ ID NO: 2)0O O
Software Engineering.)d 00O O

0O 0O 0O ARP-2(SEQ ID NO: 2)0 O
Software Engineering.)d 00O O

0O 0O O ARP-2(SEQ ID NO: 2)0 O
Software Engineering.)d 00O O
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0O 0O 0O ARP-2(SEQ ID NO: 2)0 O
Software Engineering.)d 0 0O O
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63 72 81 90 98 108
CCC GGG TCT CTG GGC CCA CCC GCC OCG GBC GTC CTC CGA GAG TGEG GGG CTG CGC
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ASIP-RELATED PROTEINS

TECHNICAL FIELD
This invention relates to cDNAs which encode ASIP-related proteins and to the use of the
¢DNAs and the encoded proteins in the diagnosis and treatment of cancer, particularly bladder
transitional cell carcinoma.
BACKGROUND OF THE INVENTION

Phylogenetic ips among organisms have been d d many times, and

studies from a diversity of prokaryotic and eukaryoﬁ..c 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 cellvlar function. Comparisons
of the mucleic acid and protein sequences from ergat.)isms where structore and/or function are
known accelerate the investigation of human sequences and allow tbe development of model
systems for testing diagnostic and therapeutic agents for human conditions, diseases, and
disorders.

Protein kinase C (PKC) plays roles in intracellular signaling through lipid-derived second
messengers (Nishizuka (1995) FASEB J 9:484-496). Different isoforms of PKC have distinct
tissue and subcellular distributions, show differential responses to lipids and calcium, and 04y
serve different physiological functions. The PKC isoformms are divided into three classes,
conventional PKC, novel PRC, and atypical PKC. The atypical PKC (aPK.C) isoforms have been
showm to play roles in Xenapus cocyte maturation (Dominguez gt al. (1992) Mol Cell Biol
12:3776-3783), proliferation and survival of fibroblasts (Berra et al. (1993) Cell 74:555-563),
differentiation of PC12 and leukemic cells (Wooten et al. (1994) Cell Growth Differ 5:395-403;
Ways gt al. (1994) Cell Growth Differ 5:1195-1203), activation of mitogen-activated protein
kinase and gene expression (Bexra et al. (1995) EMBO T 14:6157-6163; Lozano etal. (1994)
Biol Chem 269:19200-19202), insulin-induced glucose uptake and translocation of the glucose
transporter GLUT4 to the plasmoa membrane (Kotani et 21. (1998) Mol Cell Biol 18:6971-6982),
and the establishment and/or maintenance of cell polatity (Brazil and Hemmings (2000) Curr Biol
10:R592-594). Regulation by aPKC involves protein-protein interactions with other signaling
molecules and aPKCs are known to interact in a pumber of different protein complexés (Moscat
and Diaz-Meco (2000} EMBO Reports 1:399-403). The recruitment of aPKC into different
complexes involves specific scaffold or adaptor proteins such as MyD88, TRADD, and p62.

One such adaptor protein may be atypical protein kinase. C isotype specific interacting
protein (ASIP), which binds to aPK.Cs including PKC{ and PRCA (Tzumi et al. (1998) T Cell Bicl

1
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143:95-106). Rat ASIP is 1337 amino acids in length and contdins'3 PDZ a8afiis tht misy™
mediate protein-protein interactions involved in the bly of signali 'mpl The region
of rat ASIP from amino acids 712-936 contains the binding site for aPKC. The sequence of ASIP
is similar to that of the Caenorhabditis elegans protein, PAR-3, which is Tequired for asymmetrical
cell division in worm embryos. ASIP way also have a role in establishing and maintaining cell

polarity in mammalian cells. Immunofiuorescence microscopy studies show that ASTP and aPKCs
localize at tight junctions and adt Jjunctions in epithelial cells where they may be involved
in the formaticn and function of junctional complexes. Tight junctions maintain ceflular
asymuwetry by providing a barrier to intramembrane diffusion between apical and basolateral
membrane components as well as to diffusion between cells in an epithelial sheet. In addition,
ASIP may bave other roles in cellular signaling jnvolving aPKC. For exataple, overexpression of
ASIP in adiopocytes inhibits insulin stimulation of glacose uptake and translocation of the glucose
transporter GLUT4 (Kotani gt al. (2000) J Biol Chem 275:26390-26395). In the presence of
excess ASIP, the amounts of PKCA decrease in the cytosolic fraction and increase in the low

depsity microsome and plasma membrane fractions. ASIP perturbs the subcellular distribution of
PE.CA and interferes with the function of PKCA in glucose uptake, possibly because of its direct
interaction with PKCA.

Regulation of cell proliferation by aPKC involves epidermal growth factor (BGF). EGR
promotes proliferation and differentiation of mesenchymal and epithelial ceils. Itis a ritogen for
fibroblasts, epithelial and endothelial cells, indnces epithelial development, and promotes
angiogenesis (Kim et al. (1999) Histol Histopathol 14:1175-1182 and Putz et al. (1999) Cancer
Res 59:227-233). BGF is highly expressed in breast carcinoma cells and promotes tumor
progression (Artagaveytia et al. (1997) J Stercid Biochem Mol Biol 60:221-228). EGH binds to
its receptor, the protéin tyrosine kinase BGF receptor (EGFR), which is also known as erbB2
(Carpenter (2000) Bioessays 22:697-707). Ligation of EGF to BGFR results in the activation of
the tyrosine kinase domain of BGFR and the phosphorylation of multiple substrates. EGF may
regulate multimeric signaling complexes associated with aPKCs. In cells stimulated with EGE,
PKCA is activated, shows an increased level of phosphorylation, and increased comcentrations in
the cytosol (Akimoto et al. (1996) EMBO J 15:788-798). BGF also influences the activity of
PECL. In response to BGF, PKC{ phosphorylates and activates p70 S6 kinase, a regulator of cell
proliferation (Romanelli et al. (1999) Mol Cell Biol 19:2921-2928).

The discovery of cDNAs encoding ASIP-related proteins satisfies a need in the art by
providing composjtions which are useful in the diagnosis and treatment of cancer, particularly
bladder transitional cell carcinoma.

SUMMARY OF THE INVENTION
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The invention is based on the discovery of cDNAs whichi encode ASIP=ETated ProteTts
(ARP) which are useful in the diagnosis and treatment of cancer, particularly bladder transitional
cefl carcinoma.

The invention provides an isolated cDNA or g fragment thereof encoding a protein or a
portion thereof selected from the group consisting of amino acid sequences of SEQ ID NO:1
(ARP-1} and SBQ ID NO:2 (ARP-2), a variant having at least at least 95% identity-1o the amino
acid sequences of SEQ 1D NO:1 or SEQ ID NO:2, an antigenic epitope of SEQ ID NO:1 or SEQ
ID NO:2, and 2 biologically active portion of SEQ ID NO:1 or SEQ ID NO:2. The invention also
provides an isolated cDNA or the complement thereof selected from the group consisting of 2
nucleic acid sequence 'of SEQ ID NO:3 and SBQ ID NO:20, a fragment of SEQ ID NO:3 selected
from SEQ ID NOs:4-11 or a fragment of SBQ ID NQ:20 selected from SEQ ID NOs:21-39, and a
variant of SEQ ID NQ:3 selected from SEQ ID NOs:12-19 or a variant of SEQ ID NO:20 selected
from SEQ ID NQs:40-56. The invention additionally provides a composition, a substrate, and a
probe comprising the cDNA, or the complement of the cDNA, encoding ARP-1 or ARP-2. The
invention fortber provides a vector containing the cDNA, a host cell containing the vector and a
method for using the cDNA to make ARP-1 or ARP-2. The invention still further provides a
transgenic cell line or organism cornprising the vector containing the ¢cDNA encoding ARP. The
invention additionally provides a fragment or the complement thereof selected from the group
consisting of SEQ ID NOs:3-56. In one aspect, the invention provides a substrate containing at
least one of these fragments. In a second aspect, the invention provides a probe comprising the
fragment which can be used in methods of detection, screening, and purification. In a farther
aspect, the probe is a single stranded complementary RNA. or DINA molecule.

The jovention provides a method for using 2 cDNA to detect the differential expression of
a micleic acid in a sample comprising bybridizing a probe to the nucleic acids, thexeby forming
Jiybridization 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 mucleic acids of the sample prior
to hybridization. Tn another aspect, the method showing differential expession of the cDNA is
used to diagnose cancer, particularly bladder transitional cell carcinoma. In another aspect, the
cDNA or afra'gmsnt or a complement thereof may comprise an element on an array.

The invention additionally provides a method for using a cDNA or a fragment or a
complement thereof to screen a library or plurality of molecules or compounds to identify at feast
one ligand which specifically binds the cDNA. the method comprising combining the cDNA. with
the molecules or compounds under conditions allowing specific binding, and detecting specific
binding to the cDNA, thereby identifying a ligand which specifically binds the cDNA. Tn one
aspect, the molecules or compounds are selected from aptamers, DNA molecules, RNA.
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molecules, peptide ucleic acids, artificial chromosome constrictions, pepHiuas, anscHpHon™
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 or SEQ ID NO:2, a variant baving at least
95% identity to the amino acid sequences of SBQ ID NO: 1 or SEQ ID NO:2, an autigenic epitope
of SEQ ID NO:1 or SEQ ID NO:2, and a biologically active portion of SEQ ID NO:1 or SEQ ID
NO:2. The invention also provides a composition comprising the purified protein ot a portion

thereof in conjunction with a phar ical casrier. The invention further provides a method of
using the ARP- or ARP-2 to treat a subject with cancer, particularly bladder transitional cell
carcinoma comprising administering to a patient in need of suck treatment the composition
containing the purified protein. The invention still further provides & method for using & protein
to screen 2 library or a plurality of molecules or compounds to identify at least one ligand, the
method comprising combining the protein with the molecules or ipounds under conditions to
allow specific binding and detecting specific binding, thereby identifying a ligand which
specifically binds the protein, In one aspect, the molecnles or compounds are selected from DNA.
molecules, RNA molecules, peptide nucleic acids, peptides, proteins, i

agtagonists, antibodies, immmunoglobulins, inhibitors, and drugs. In another aspect, the ligand is
used to treat a subject with cancer, particulasly bladder transitional cell

The invention provides a method of using a protein to screen a subj ecf samaple for
antibodies which specifically bind the protein comprising isolating antibodies from the subject
sample, contacting the isolated antibodies with the protein undex condifions that allow specific
binding, dissociating the antibody from the bound-protein, and comparing the quantity of antibody
with known standards, wherein the presence or quantity of antibody is diagnostic of cancer,
particularly bladder transitional cell carcinoma.

The invention also provides a method of using 2 protein to prepare and purify antibodies
comprising immmunizing a anixnal with the protein under conditions to elicit an antibody response,
isolating animal antibodies, attaching the protein to a substrate, contacting the substrate with
isolated antibodies under conditions to alfow specific binding to the protein, dissociating the
antibodies from the protein, thereby obtaining purified antibodies.

The invention provides a purified antibody which binds specifically 1o a protein which is
expressed in cancer, particularly bladder transitional cell carcir The invention also provides

a method of using an antibody to diagnose cancer, particularly bladder transitional cell carcinoma
comprising combining the antibady comparing the quantity of bound antibody to known

d; thereby establishing the p of cancer, particularly bladder transitional cell
carcinoma. The invention further provides a method of using an antibody to treat cancer,
particularly bladder transitional cell i comprising inistering to & patient in need of
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such t aph ical composition comprising the puritied agtibouy:

The invention provides a method for inseniﬁg a marker gene into the genomic DNA. of 2
mammal to distupt the expression of the endogenous polynucleotide. The invention also provides
a method for using a cNA fo produce a mammalian model system, the method comprising
C ing a vector inming the cDNA selected from SEQ ID NOs:3-56, transforming the
vector into an embryonie stem cell, sclecting a transformed embryonic stem, microinjecting the

transformed embryonic stem cell into a mammalian blastocyst, thereby forming a chimeric
blastocyst, transferting 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

manamal to produce a homozygous, mammalian model system,
BRIEF DESCRIPTION OF THE FIGURES AND TABLE

Figures 14, 1B, 1C, 1D, 1E, IR, 1G, 1H, 11, 17 and 1K show the ARP-1 (SEQ ID NO:1)
encoded by the cDNA (SEQ ID NO:3). The translation was produced using MACDNASIS PRO
software (Hitachi Software Bngineering, South San Francisco CA).

Figures 24, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 21, 21, 2K, 2L, 2M, 2N, 20, 2P, 2Q, 2R and 28
show the ARP-2 (SEQ ID N(:2) encoded by the cDNA. (SEQ ID NO:20). The translation was
produced using MACDNASIS PRO software (Hitachi Software Engineering).

Figures 3A, 3B, 3C, 3D, 3E. 3R, 3G, 3H, 31 and 3] demnonstrate the conserved chemical
and structural similarities among the sequences and domains of ARP-1 (1555118; SEQ ID NO:1),
ARP-2 (2582063; SEQ ID NO:2}, rat ASIP (g3868778; SEQ ID NO:62), and human ASIP
(gB037915; SBQ ID NO:63). The transhation was produced using the MBGALIGN progtam of
LASERGENB software (DNASTAR, Madison WI).

Tables 1 and 2 show the northem analysis for ARP-1 and ARP-2 produced using the
LIFESEQ Gold database (Incyte Genomics, Palo Alto CA). In Table 1, the first column presents
the tissue categories; the second columm, the total pumber of clones in the tissue categary; the
third colurmn, the ratio of the number of libraries in which at least one transcript was found to the
total number of libraries; the fourth column, absolute clone abundance of the transcript; and the
fifth colump, pexcent abundance of the transcript. Table 2 shows expression of ARP in bladder
tissue. The first column lists the library nanse, the second colunm, the mumber of clones
sequenced for that library; the third column, the description of the tissue from which the library
was derived; the fourth column, the absolute abundance of the tral:nscript; and the fifth coluron, the
percent abundance of the transcript.

Table 3 shows the differential expression of ARP-2 in human BT20 breast carcinoma cells
treated with EGF compared to untreated cells as determined by microarray analysis. Columa 1
lists the mean differential expression (DE) values presented as log2 DE (treated cells/untreated .
cells). Coluran 2 Jists the untreated conirol samples labeled with flucresceat green dye Cy3.
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Column 3 Iists the treatment for samples labeled with fluoresceiit red dy& C¥5-

DESCRIPTION OF THE INVENTION
It is understood that this invention is not limited to the particular machines, materials and
methods described. It is also to be understood that the terminology used berein is for the putpose

of describing particular embodi and is not intended to limit the scape of the present
fnvention 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 "2 host cell” includes a plurality of such host cells known to those skilled
in the art.

Unless defined otherwise, all technical and scientific ferms used herein have the same
meanings as commonly understood 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
ight be used in connection with the invention. Nothing herein is to be construed as an admission
that the invention is not entitled to antedate such disclosure by virtue of priorAinvenﬁm.
Definitions

"ARP" refers to a substantially purified protein obtained from any mamumalian species,
including bovine, canine, murine, ovine, porcine, rodent, simian, and preferably the human

species, and from any source, whether natural, syntheti i-synthetic, or ibi

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

The "complement” of a cDNA of the Sequence Listing refers 1o a nucleic acid molecule
which is completely complementary over its full Iength and which will hybridize to the cDNA or
an mRNA under conditions of high stringency.

. "cDNA" refers to an isolated polynucleotide, nucleic acid molecule, or any fragment or

q b

complement thereof, It may have origi r inantly or syathetically, be double-stranded or

single~stranded, represent coding and/or noncoding 5°and 3* sequence.

The phrase "cDNA encading a protein” refers to a mcleic acid sequence that closely
aligns with sequences which encode conserved regions, motifs or domains that were identified by
employing analyses well known in the art. These analyses include BLAST (Basic Local
Alignment Search Tool; Altschul (1993) T Mol Bvol 36: 290-300; Altschul et al. (1990) I Mol
Biol 215:403-41Q) which provides identity within the conserved region.
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“Derivative” refers to a cDNA or a protein that has Bee@subjectsd 6 & chisinical
modification. Derivatization of a cDNA can involve substitution of a nontraditional base such as

queosine or of an analog such as hypoxanthine. ’i‘hese substitutions are well known in the art.
Derivatization of 2 protein involves the replacement of a hydrogen by an acetyl, acyl, alkyl,
amino, formyl, or morpholino grovp. Derivative molecules retain the biological activities of the
naturally occurting twolecules but may confer advantages such as longer lifespan or enhanced
actjvity.

"Dif i ion” refers to an i d, ug lated or present, or decreased,
downregulated or absent, gene expression as detected by the absence, presence, or at least two-

fold changes in the amount of transcribed messenger RNA. or anslated protein in a sample.

"Disorder” refers to conditions, diseases or syndromes in which the cDNAs and ARP are
differentially expressed such as cancer, particalarly bladder transitional cell carcinoma.

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

. N o
P to regulate o

plication, transcription or

A "hybridization complex" is formed beiween a cDNA and a nucleic acid of a samaple

when the purines of one molecule hydrogen bond with the pyrimidines of the comp Yy
molecule, e.g., 5-A-G-T-C-3"base pairs with 3°T-C-A-G-5". The degree of complementazity and
the use of aucleotide analogs affect the efficiency and stringency of hybridization reactions.

"Ligand" refers ta any agent, molecule, or compound which will bind specifically to a
complementary site on 2 cDNA molecule or polynucleotide, or to an epitope or a protein. Such
ligands stabilize or modulate the activity of polynucleotides or proteins and may be composed of
inorganic or organic substances including nucleic acids, proteins, carbohydrates, fats, and lipids.

"Oligonucleotide" refers a single stranded molecule from about 18 to about 60 nucleotides
in length which may be nsed in hybridization or amplification technologies or in regulation of

replication, transcription or translation. ially equi terms are i primer, and
oligomer.

“Portion" refers to any part of 4 protein vsed for any purpose; but especially, to an epitope
for the screening of ligands or for the production of antibodies.

"Post-translational modification” of a protein can involve lipidation, glycosylation,
phosphorylation, acetylation, ization, proteolytic cleavage, and the like. These processes
may ocoir 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 Jeast one pucleic acid in a ssmple. Where
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targets are single stranded, probes are complementary single strénds. " Probes S8 bé [ab&igad Witk

Yeo]

reporter

for use in hybridizati ions including Southern, notthetn, in situ, dot

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

"Protein” refers to a polypeptide or any portion thersof. A "portion" of a protein refers to
that length of amino acid sequence which would retain at least one biological activit;', a domain
identified by PEAM or PRINTS analysis or an antigenic epitope of the protein identified using
Kyte-Doolittle algorithms of the PROTEAN program (DNASTAR, Madison WI). An.
"oligopeptide” is an amino acid sequence from about five residues to about 15 residues that is
used a5 part of a fusion protein to produce an antibody.

"Putified" 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, antibodie_s,
and the [ike. A sample may comprise a bodily fluid; the soluble fraction of a cell preparation, or
an aliquot of media in which cells were grown; & chromosome, an organelle, or membrane jsolated
or extracted from a cell; genomic DNA, RNA, or cDNA in solution or bound to a substrate; a cell;
atissue; a tissue print; a fingerprint, buccal cells, skin, or hair; and the like.

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

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

"Substrate" refers to any rigid or semi-rigid support to which cDNAs or proteins are
bomnd and includes membranes, filters, chips, slides, wafexs, fibexs, magretic or nonmagnetic
beads, gels, capillaries or otber 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 2 cDNA or a protein
encoded by the cDNA. Splice variants may be determined by BLAST score, wherein the score is
at Jeast 100, and most preferably at least 400. Allelic variants have a high. percest identity to the
cDNAs and may differ by about three bases per bundred bases. "Single nucleotide
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polymorphista” (SNP) refers to a change in a single base as a resiut OF 2 SUBSHIUTION, MSEtOR O
deletion. The change may be oons‘ervalive {purine for purine) or non-conservative (purine to
pyrimidine) and may or may nof result in a change in an encoded amino acid or its secondary,
tertiary, or quaterary structure.
THE INVENTION

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

Nucleic acids encoding the ARP-1 of the present invention were first identified in Tncyte
Clone 1555118 from. the human bladder tumor cDNA. library (BLADTUT04) using a computer
search for amino acid seqy i Ac SEQ ID NO:2, was derived
from the following overlapping and/or extended nucleic acid seguences (SEQ ID NO:4-11): Incyte
Clones 1555118H1 (BLADTUT(M), 7227391 H1 (BRAXTDR1S), 70158486V1 (SG0000039),
70162686Vt (SGO000040), 70151326V 1 (SGO000038), 70154198V1 (SGOU00038), 2084238T6
(UTRSNOTO8), 70155923V1 (SGO000038), and GenBank BST 6661750 (SEQ ID NQ:57), and
edited Genscan sequence GNN.g10B01482_004.edit (SRQ JID NO:38). For sequence.
GNN.g10801482_004.edit, coding regions were predicted by Genscan analysis of the genomic
DNA. g10801482 is the GenBank identification number of the sequence to which Genscan was
applied.

In one embodiment, the invention encompasses a polypeptide comprising the amino acid
sequence of SEQ ID NO:1 as shown in Figures 1A, 1B, 1C, 1D, 1B, 1F, 1G, 1H, 11, 1J and 1X.
ARP-1 js 935 amino acids in length and has four potential N-glycosylation sites at N332, N502,
N516, and N778; two potential cyclic AMP- or cyclic GMF~dependent protein kinase
phosphorylation sites at S141 and §745; eleven potential casein kinase I phosphorylation sites at
TL96, 5242, T334, T445, T521, 8562, 5635, 5676, 5745, 5822, and S927; two potential
‘glycosaminoglycan attachment sites at $207 and S807; fourteen potential protein kinase C
phosphorylation sites at 8162, $190, 8225, §242, 5352, 5375, T442, $455, 5512, T569, T619,
$620, 5780, and S301; one potential tyrosine kinase phosphorylation site at Y'789; one potential
ATP/GTP-binding site motif A (Ploop) from G555 through $562. PFAM analysis indicates that
the regians of ARP-1 from T203 1o P200, K383 to Q469, and B498 to R591 are similar to PDZ
domaivs. Such domaius participate in protein-protein i ions with signaling molecules. As
shown in Figures 3A, 3B, 3C, 3D, 3B, 3F, 3G, 3H, 31 and 37, ARP-1 has chenmical and structural
similarity with rat ASIP (g3868778; SEQ ID NO:62) and human ASIP (g8037915; SEQ ID
NO:63). In particular, ARP-1 and rat ASIP share about 41% ideutity and ARP-1 and human ASIP
share about 43% jdentity. The region of ARP-1 from 708 to F925 is similar to the aPCK. binding
regions of rat ASIP and human ASIP. Al three proteins share three conserved PDZ domains and
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R192 to 8222, K413 to §455, and K759 to QB0Y; and biologically active portions of ARP-1
extend from T203 to P290, K383 to Q4G9, B498 to R591, and §708 to F925. An antibody which
specifically binds ARP-1 is useful in a diagnostic assay for cancer, particularly bladder

. transitional cell carcinoma.

Nucleic acids encoding the ARP-2 of the present invention wexe first identified in Incyte
Clone 2582063 from the human bladder tumor cDNA library (KIDNTUT13) using a computer
search for amino acid sequence alignments. A consensus sequence, SEQ ID NO:2, was derived
from the following overlapping and/or extended nuclejc acid sequences (SEQ ID }iO:4—1 1): Incyte
Clones 2582063H1 (KIDNTUT13), 7246093H1 (PROSTMYO01), 7978420H1, 55040412H1,
2929484FG (TLYMNOTO4), 5627320R8 (PLACFERO1), 3209128F6 (BLADNOTO8), 349248H1
(LVENNOTO1), 7019961H1 (PANCNCNO03), 6303175H2 (TLYMUNTO02), 2549906F6
(LUNGTUTO6), 1945452H1 (PITUNOTOL), 2549906T6 (LUNGTUTO6), 71009002V 1
(8GD000308), 71008521V1 (SGOO00308), 71010168V 1 (SGO000308), 70090181V1
(8G0000D30), 6833928H1 (BRSTNONAZ), 70089663V 1 (SGO000030), and GenBeauk ESTs
£6993427 (SBQ ID NO:59), £5529915 (SEQ ID NO:60), and g1733437 (SEQ ID NO:61).

In another embodiment, the invention encompasses a po]);pepti.de comprising the amino
acid sequence of SEQ ID NO:2 as shown in Figures 24, 2B, 2C, 2D, 28, 2F, 26, 2H, 21, 27, 2K,
2L, 2M, 2N, 20, 2P, 2Q, 2R and 28. ARP-2 is 1356 amino acids in length and has ten potential
N-glycosylation sites at N112, N159, N208, N265, N391, N594, NG08, N922, N1144, and N1231;
six potential cyclic AMP- or cyclic GMP-dependent protein kinase pbosphorylation sites at $144,
TAG8, S685, 8713, $888, and T1176; thirty-four potential casein kinase II phosphorylation sites at
5123, 8154, 8161, T243, 5248, T258, 5267, 3370, T476, S523, T534, T569, T654, T705, 8720,
$780, 8781, 5827, 5840, T8GS, S888, T947, S958, T965, T995, T1048, $1049, S1102, S1116,
51139, 81149, 81245, §1252, and $1308; twenty-six potential protein kinase C phosphorylation
sites at §166, S187, $292, §372, §379, $428, T453, TA76, 8533, 5604, T661, S742, 5829, T847,
5924, 5955, 5958, T988, T995, T1038, 51116, 51143, 51192, §1228, 51252, and $1312; six
potential tyrosine kinase phosphorylation sites at Y199, Y388, Y745, Y933, Y1080, and Y1321;
two potential ATR/GTP-binding sites motif A (P-loop) from G516 through $523 and from G647
through §654. PFAM analysis indicates that the regions of ARP-2 from X273 to A360, N461 to
Q547, and E590 to R683 are similar to PDZ domains. As shown in Figures 3A, 3B, 3C, 3D, 3E,
3F, 3G, 3H, 31 and 3], ARP-2 has chemical and structural similarity with rat ASIP (g3868778;
SEQ ID NO:62) and human ASIP (g8037915; SEQ I NO:63). In particular, ARP-2 and rat ASIP
share about 89% identity and ARP-2 and human ASIP share about 93% identity. The region of
ARP-2 from R712 to K936 is similar to the aPCK binding regions of rat ASIP and buman ASIP.
All three proteins share three conserved PDZ domains and potentia) protein kinase C
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phosphorylation sites. Useful antigenic epitopes of ARP-2 extéfid trom K.I8Y ® Q23618950
M1023, and R1207 to N1267; and biologically active portions of ARP-2 extend from K273 to
A3G60, N461 to Q547, B590 to R683, and R712 to K936. An antibody which specifically binds
ARP-2 is useful in a diagnostic assay for cancet, particularly bladder tramsitional cell carcinoma.

Table 1 shows expression of ARP-1 and ARP-2 across the tissue categories (also listed in
Example VIID). Table 2 shows expression of ARP in bladder tissues, particularly in tissues from
patients with transitional cell carcinoma. ARP shows overexpression in a library (BLADTUT04)
from bladder tissue from a patient with transitional cell carcinoma compared to a library
(BLADNOTDS) from matched (im) microscopically normal tissue from the same donor. Table 3
shows the éifferential expression of ARP-Z in human BT20 breast carcinoma cells treated with
EGF as determined by microatray analysis. ARP-2 shows reduced expression in BT20 cells
treated with EGF for 4 to 48 hours compared 10 untreated cells. The largest decrease in
expression in treated BT20 cells is observed at 36 hours. Therefore, the cDNAs encoding ARP-1
or ARP-2 are useful in assays to diagnose cancer, particularly bladder transitional cell carcinoma.
T of the ¢cDNA ding ARP-1 from about nucleotide 1792 to about nucleotide 1836,
{from about nucleotide 1905 to about nucleotide 1950, and from abont nucleotide 2180 to about
nucleotide 2230 are also useful in di ic assays. Fi of the cDNA ding ARP -2
from about nucleotide 585 to about nucleotide 635 and from about nucleotide 1670 to about
nucleotide 1710 are also useful in diagnostic assays.

Mammalian variaats of the cDNA encoding ARP were identified using BLAST2 with
default parameters and the ZOOSEQ databases (Incyte Genomics). These preferred variants have
from abont 80% to about 100% identity as shown in the table below. The first coluron shows the
SEQ ID for the human cDNA. (SBQ IDy); the second colmmn, the SEQ ID for the variant cDNAs
(SEQ IDy,); the third column, the clone number for the variant cDNAs (Clone,,,); the fourth
column, the libcary name; the fifth column, the alignment of the variant cDNA. to the human.
cDNA (includes the alignment of different regions of the variant cDNA with different regions of

the human cDNA in some cases); and the sixth column, the percent identity to the human cDNA.

SEQID; SEQID,,. Clone,,. Library Name  Nt, Alignment  Identity
3 12 70245760371 RACONONOS 2162-2619 84%
3 i3 702458746T1 RACONONOS 2152-2579 84%
3 14 701335936H1 RALINONOE 1322-1566 88%
3 15 700639694H1 RATONQTOL 2361-2619 87%
3 16 700639684K6 RATONOTOL 2447-2651 85%
3 17 701131467E1 RACONONOS 2063-2333 81%
3 18 702771158H1 CNLINQTOZ 615-710 87%
3 19 701266650H1 MNOLUDITO8 1288-1544 91%
20 40 702231139H1 RAFANOTO2 2500-2951 88%
20 41 7002733D4F6 RASINOTOL 2705-3074 85%

20 a2 700330856H1 RALINONC4 1550-1817 87%
20 43 700273304H1 RASINOTOL 2705-2951 86%
11
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20 a4 70151751881 RALITRTEZ 2TRYLEALL BIF
20 45 70183408371 RAKITXT10 2837-3074 85%
20 46 70148043781 RALITXT42 3679-3824 8B%
20 47 70119023581 RACONONOQS 2077-2333 80%
20 48 700939688H1 RALINCNO7 2971-3074 3B%
20 45 700939688F6 RALINCNO7 2871-3074 88%
20 50 70258283771 RABYUNNOL 5276-5319 95%
20 51 700293037F6 RAEONOTO2 5276~5334 21%
20 52 701246488HE1 RALINCHO2 2284-2357 86%
20 53 70275381281 CNLIUNNOL 1-566 32%
20 54 700112340H1 MOOSUNRO1 121-362 88%
20 55 70082781001 MOEMNOTOL 3559-3701 87%
20 56 700108331H1 MOOSUNRDL 2509-2569 100%

These cDNAs are particularly useful for producing transgenic cell lines or organisms which model
human disorders and upon which potential therapeutic treatments for such disorders may be
tested. .

It will be appreciated by those skilled in the art that as a result of the degeneracy of the
genetic code, a multitude of cDNA encoding ARP, some bearing minimal similarity to the cDNAs
of any known and paturally occutting 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 witly the standard triplet
genetic code a5 applied to the polynucleotide encoding naturally occurring ARP, and all such
varjations are o be considered as being specifically disclosed.

The ¢DNA. and fragments thereof (SEQ ID NOs:3-56) may be used in hybridization,
amplification, and screening technologies to identify and distinguish among SEQ ID NO:3, SBQ
ID NO:20 and related molecules in a sample. The maromalian cDNAs may be used to produce

genic cell Jines or organisms which are model systems for human cancer, particularly bladder

transitional cell carcinoma 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 molecnles and
compounds identified vsing the cDNAs and proteins of the present invention.
Characterization and Use of the Invention ’
<DNA libraries

In a particular embediment disclosed berein, mRNA was jsolated from mammalian cells
and tissues using methods which are well known to those skilled in the art and used to prepare the
cDNA libraries. The Incyte clones listed above were isolated frorn mammalian cDNA libraties.
Three library preparations representative of the invention are described in the EXAMPLES below.
The ¢« were chemically and/or electronically assembled from fragments

including Incyte clones and extension and/or shotgun sequences using computer programs such as
PHRAP (P Green, University of Washington, Seattle WA), and AUTOASSEMBLER application
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(Applied Biosystems, Foster City CA). Clones, extension and/or shctgifi §8qiiefice’s até -
electronicafly assembled into clusters and/or master clusters.
Sequencing

Methods for sequencing necleic acids are well known in the art and roay be used to
practice any of the exabodiments of the invention. These methods employ enzymes such as the
Klenow fragment of DNA polymerase I, SEQUENASE, Tag DNA palymerase and thermostable
T7 DNA polymerase (Amersbam Pharmacia Biotech {APB), Piscataway NJ), or combinations of
polymerases and proofreading exonucleases such as those found in the ELONGASBE amplification
system (Life Technologies, Gaithersburg MD). Preft g preparation is d
with machines such as the MICROLAB 2200 systemn (Hamilton, Reno N'V) and the DNA
ENGINE therraal cycler (MJ Research, Watertown MA). Machines commonly used for
sequencing include the ABIPRISM 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 knawn in the art and described in Ausubel et
2al, (1997; Shoxt Protocols 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. 836-
853). - .

Shotgun sequencing may also be used to complete the sequence of a patticular 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 Jnown in the art and use it ble DNA pol;
heat-labile DNA polymmerases, and pritoers chosen from representative regions flanking the

¢DNAs of interest. Incomplete bled seqt are inspected for identity using various
algorithms or programs such as CONSED (Gordon (1998) Genome Res 8:195-202) which are well
known ip the art. Cc inati g including vector or chimeric sequences or deleted
_ sequences can be removed or restared, respectively, izing the i 1 bled
0 into finished
Extension of a Nuglejc Aci 241

The sequences of the invention may be extended using_v:uiaus PCR-based methods
known in the art. For example, the XL-PCR kit (Applied Biosystems), nested primers, and
commercially available cDINA 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 nucieotides in length, to have a GC content of about 50% or mere, and to anneal
to a arget molecule at temperatures from about 55C to about 68C. When extending a sequence to

13

JP 2005-503107 A 2005.2.3



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

10

35

(64)

WO 12/055706 PCT/USN2/00647
1ecover regulatory elements, it is preferable to use genomuc, rathier than EUNA LILANES.
Hybidization ' _

The cDNA and fragments thereof can be used in hybridization technologies for varions
purposes. A probe may be designed or dexived from unique regions such as the 5’ regulatory
region or from a nonconserved region (i.e., 5’ or 3’ of the mucleotides encoding the conserved
catalytic domain of the protein) and used in protocals to identify natwally occursing molecules
encoding the ARP, allelic variants, ot 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 mucleic acid
sequences, SEQ ID NOs:3-56. Hybridieation probes may be prodnced using oligolabeling, nick
translation, end-fabeling, 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 mRINA. probe in vitrg by
addition of an RNA polymerase and labeled nucleotides. These procedures may be conducted
using commercially available kits such as those provided by APB.

The stringency of hybridization is determined by G+C conte;nt of the probe, salt
concentration, and temperature. In particular, sitingency can be increased by reduging the
concentration of salt or raising the hybridization temperature. In solutions used for some
membrane based hybridizations, addition of an organic solvent such as formamide allows the
reaction. to oceur at a lower temperature. Hybridization can be performed af low stringency with
buffers, such as SxSSC with 1% sodium dodecyl sulfate (SDS) at 60C, which permits the
formation of a hybridization complex between nucleic acid sequences that contain some
mismatches. Subsequent washes are petformed at higher stringency with buffers such as 0.2x5SC
with 0.1% SDS at either 45C (medium stringency) or 68C (high stringency). At high stringency,
bybridization complexes will remain stable only where the nucleic acids are completely

Pl y. To.some it based hybridizati P 35% or most preferably
50%, formamide can be added to the bybridization solution to reduce the temperature at which
bybridization is performed, and background signals can be reduced by the se of other detergents
such as Sarkosyl or TRITON X-100 (Sigma-Aldrich, St. Louis MO) and a blocking agent such as
denatured salmon sperm DNA. Selection of components and conditions for hybridization are well
Imown to those skilled in the art and are reviewed in Ausubel (supra) and Sambrook et al. (1989)
Molecular Cloning, A Laboratory Manval, Cold Spring Harbor Press, Plainview NY.

Arrays may be prepared and analyzed using methods known in the srt. Oligonucleotides

may be used as either probes or targets in an array. The array can be used to monitor the

pression level of large bers of genes si usly and to identify genetic variants,
mutations, and single nucleotide polymorphisms. Such information may be used to deternine
gene function; to understand the genetic basis of a condition, disease, or disorder; to diagnose a

condition, disease, or disordes; and to develop and monitor the activities of therapentic agents.

1
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(See, e.g., Brennan et al. (1995) USPN 5.474,796; Schena et’al. " (1996) Pict At Atad Ser
93:10614-10619; Baldeschweiler et al. (1995) PCT application WO95/251116; Shalon et al.
(1995) PCT application WO95/35505; Heller et al. (1997) Proc Natl Acad Sci 94:2150-2155; and
Heller gt al. (1997) USPN 5,605,662.)

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

Bxpression

Any one of a multitude of cDNAs encoding ARP may be cloned into a vector and used to
express the profein, or portions thereof, in host cells. The nucleic acid sequence can be
engineered by such methods as DNA shuffling (USPN 5,830,721) and site-directed mutagenesis to
create new restriction sites, alter glycosylation patterns, change codon preference to increase
expression in a particular bost, produce splice variants, extend hatf-life, and the like. The
expression vector may contain transcriptional and translational conirol elements (promoters,
enhancers, specific initiation signals, and polyadenylated 3‘ sequence) from various sovrces which
have been selected for their efficiency in a partioular host. The vector, cDNA, and tegulatory

are ined nsing in vitro ibi DNA techni synthetic techniques, and/or
in vivo genetic recombination techniques welf known in the art and described in Sanbrook (supra,
ch. 4,8, 16 and 17).
. A variety of host systems may be transformed with an expression vector. These include,
but are not limited to, bacteria transformed with recombinant bacteriophage, plasmid, or cosmid

DNA expression vectors; yeast transformed with yeast expression, vectors; insect cell systems
transformed with baculovirus expression vectors; plant cell systems transformed with expression
vectors containing viral and/or bacterial elements, or aninyal cell systerns {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 virns 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 multifuncticnal PBLUESCRIPT vector (Stratagene, La Jolla CA) or PSPORT1 plasmid
(Life Technologies). Introduction of a nucleic acid sequence into the multiple cloning site of
these vectors disrupts the lacZ gene and allows colorimetric screening for transformed bacteria. In
addition, these vectors may be useful for in vitro tramscription, dideoxy sequencing, single strand
rescue with helper phage, and creation of nested deletions in the cloned sequence.
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For Jong term production of recombinant proteins, the vector eaff be stably transforiied”
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, anti bolite, antibiotic, or herbicide

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

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

istic i for post-

latianal

may be chosen to ensure the comrect

modification and processing of the recombinant protein.
Recovery of Proteins from Cefl Culture

Heterologous moieties engineered into a vector for ease of purification include
glotatbione S-transferase (GST), 6xHis, FLAG, MYC, and the like. GST and 6-His are purified
using cotumercially available affinity matrices such as immobilized glutathione and metal-chelate

resins, respectively. FLAG and MYC are purified using commercially available monoclonal and

polyclonal antibodies. For ease of ion following purification, 2 sequence encoding a
proteolytic cleavage site may be part of the vector Jocated between the protein and the
beterologous moiety. Methods for recombinant protein expression and purification are discussed
in Ausubel (supra, unit 16) and are conimercially available,

Chexpi thesis of Peptide:

FProteius or portions thereof may be produced not only by recombinant methods, but also
by using chemical methods well known in the art. Solid phase peptide syntbesis may be carried
out in a batchwise or continuous flow process which sequentially adds a-amino- and side chain-
protected amigo acid residues to an, insoluble polymeric support via a linker group. A linker

group such as methyl ivatized pol; glycol is attached to poly(styrene-co-
divinylbenzene) to form the support xesin. The amibo acid residues are N-a-protected by acid
Jabile Boc (t-butyloxycarbonyl) or base-labile Fmoc (9-fluorenylmethoxycarbonyi). The carboxyl

group of the protected amino acid is coupled to the amine of the Linker group to anchor the residue
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to the solid phase support resin. Trifluoroacetic acid or piperidine are uSed 16 Tefiove 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 syntbesized by sequential deprotection, coupling of
desivitized amino acids, and washing with dichloromethane snd/or N, N-dimethylformamide. The
peptide is cleaved between the peptide carboxy terminus and the linker group to yield a peptide
acid or awide. (Novabiochem 1997/98 Catalog and Peptide Synthesis Handbook, San Diego CA.
pp- 51-520). Automated synthesis say also be carried out on machines such as the ABI 431A
peptide synthesizer (Applied Bi ). A protein or portion thereof may be substantially
purified by preparative high per liguid phy and its composition confirmed by
amino acid analysis or by sequencing (Creighton (1984) Proteins, Structures and Molecular
Properties, WH Freeman, New York NY).
Preparation and Screening of Antibodies

Various hosts including goats, rabbits, rats, mice, humans, and others may be immunized

by injection with ARP or any portion thereof. Adjuvants such as Freund’s, mineral gels, and

surface active sut such as lysolecithin, pluronic palyols, polyanions, peptides, oil

emulsions, keyhole limpet hemacyanin (KLH), and dinitrophenol may be used to increase

i logical resp The oligopeptide, peptide, or portion of protein used to induce
antibodies should consist of at Jeast about five amino acids, more preferably ten amino acids,
which are identical to a portion of the natural protein. Oligopeptides may be fused with proteins
such as KLH in order to produce antibodies to the chimeric molecule.

M Tonal antibodi

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 BB V-hybridoma
technique. (See, e.g., Kohler et al. (1975) Nature 256:495-497; Kozbor et al. (1985) J. Immunol
Methods 81:31-42; Cote et al. (1983) Proc Natl Acad Sci §0:2026-2030; and Cole et al. (1934)
Mol Cell Biol 62:109-120.)

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

The ARP or a portion thereof may be nsed in screening assays of phagemid or B~
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Nomerous 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 imux y 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, Totawa NJ).
Labeling of Molecules for Assay

A wide variety of reporter molecules and conjugati hni are known by those

3

skilled in the art and may be vsed in various nucleic acid, amino acid, and antibody assays.

Synthesis of labeled molecules may be achieved using conmercially available kits (Promega,
Madison WI) for incorporation of a labeled mucleotide such as *P-dCTP (APB), Cy3-dCTP or
Cy5-4CTP (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, chemilumi , o ¢h ic agents, and tbe like, by chemical conjugation to

amines, thicls and other groups present in the molecules using reagents such as BIODIPY or FITC
(Molecular Probes, Bugens OR).
DIAGNOSTICS

The cDNAS, fra ol tide: 1 -y RNA and DNA molecnles, and
PNAs and may be used to detect and quantify differential gene expression, absence/presence vs.

excess, expression of mRNAs or to monitor mRNA [evels during therapeutic intetvention.
Similarly antibodies which specifically bind ARP may be used to quantitate the protein.
Disorders associated with differential expression include cancer, particularly bladder transitional

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

normal or disease dard, then dif} ial ion indi the p of a disorder.

P

In order to provide standards for establishing differential expression, normal and disease
pression profiles are established. This is lished by combining a sample taken from
normat subjects, either animal or human, with a cDINA under conditions for hybridization to
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oceur. Standard hybridization complexes may be quantified by Cornpariiig The values Shidimed
asing normal subjects with values from an experiment in which a known amount of a substantially
purified sequence is used. Standard values obtained in this manner may be compared with values

obtained from samples from patients who were diagnosed with a particul dition, disease, or
disorder. Deviation from standard values toward those associated with a particular disorder is
used to diagnose that disorder.

Such assays may also be used (o evalvate the efficacy of a particular therapeutic treatment
1egimen in animal studies and in clinical trial or to monitor the treatnient of an individual patient.
Once the presence of a condition is established and a treatment protocol is initiafed, diagnostic
assays may be repeated on a regular basis to determine if the leve! of expression in the patient
begins to approximate that which is observed in a normal subject. The results lr.lbtained from.
successive assays may be used to show the efficacy of treatment over a period ranging from
several days to montbs.

Immunological Methods

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

antibodies are known in the art. Bxamples of such techniques include linked
immunosorbent assays (BLISAs), xadioimmunoassays (RIAs), and fluorescence activated cell
sorting (FACS). A two-site, monoclonal-based i y utilizing Jonal antibodi
Teactive to two non-interfering epitopes is preferred, but 2 competitive binding assay may be
employed. (See, e.g., Coligan et al. (1997) Current Protocols in Jmmunology, Wiley-Interscience,
New York NY; and Pound, supra.)

THERAPEUTICS

Chemical and structural similarity, in the context of the PDZ domains and sPKC binding
region, exists between regions of ARP-1 (1555118; SEQ ID NO:1), ARP-2 (2532063", SEQID
NO:2), rat ASIP (33868778; SEQ ID NO:62), and hogan ASIP (g8037915; SEQ ID NO:63) as
shown in Figures 3A, 3B, 3C, 3D, 3E, 3F, 3G, 3H, 3l and 3J. In addition, differential expression
of ARP is associated with the digestive system, female reproductive tissue, hewic and immune
system, nervous system, respiratory system, and urinary tract and with cancer, particularly biadder
tramsitional cell carcinoma as shown in Tables 1 and 2. ARP cleasly plays a role in cancer,

particvlarly bladder transitional cell carcinoma.

In the of conditions iated with 1 d expression of ARP it is desirable

to decrease expression or prolein activity. Tn.one embodiment, the an inhibitor, antagonist or
antibody of the protein may be administered to a subject to treat a condition associated with
increased expression or activity. In another embodiment, a pharmacentical composition

comprisiag an johibitor, ist or antibody in

junction with a phar ical carrier may
be administered to a subject to freat a conditi iated with the j d ion or
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activity of the endogenous protein. In au additional embodiment, a vector expressing the
complement of the cDNA or fragments thereof may be administered to a subject to treat the
disorder.

In the treatment of conditions associated with decreased expression of ARP it is desirable
to increase expression or protein activity. In one embodiment, the pmt_ein, an agonist or enhancer
may be administered to a subject to treat a condition associated with decreased expression or
activity. In another embodiment, a phartaceutical composition comprising the protein, an agonist
or enbancer in conjmction with a pharmaceutical carrier may be administered to a subject to treat
a condition associated with the decreased expression or activity of the endogenous protein. In an

additional embodi a vector ing cDNA may be ini d to & 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 ane 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 modified by designing complementary or antisense molecules
(DNA, RNA, or PNA) to the control, 5%, 3’, or other regulatory regions of the gene encoding ARP.
Qtigonucleotides designed with reference to.the transcription initiation site ars 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)
Malecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177). A
compleruentary molecule may also be designed to block translation by preventing binding between
ribosomes and mRNA. In one alternative, a library or plurality of cDNAs or fragments thereof
Toay 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
i o compl y target RNA followed by endonucleolytic cleavage at sites
such as GUA, GUU, and GUC. Once such sites are identified, an oligonucleotide with the same
sequence may be evaluated for secondary structural features which would render the

1it 1ol

oligonucleotide inoperable. The suitability of candidate targets may also be evaluated by testing

their hybridization with compl v oli ides using rit

protection assays.
Complementary nucleic acids and ribozymes of the invention may be prepared via
recombinant expression, in vitro or ja yivo, or using solid phase phosphoramidite chemical
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e

synthesis. In addition, RNA molecules may be modified to mcrease mrace{liTar stability and
balf-life by addition of flanking sequences at the 5’ and/or 3’ ends of the molecule or by the use of
phosphorothioate or 2’ O-methy] rather than phosphodiestetase linkages within the backbone of
the molecule. Modification is inberent in the production of PNAs and can be extended to other
nuclejc acid molecules. Either the inclusion of noptraditionsl bases such as inosine, queosioe, and
wybutosine, and or the modification of adenine, cytidine, gnanine, thymine, and uridine with
acetyl-, methyl-, thio- groups renders the molecule less available to endogenons endonucleases.
Screeping and Purification Assays

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

In one exoboditeent, the cDNA of the invention may be incubated with a plurality of
purified molecules or compennds and binding activity determined by methods well known in the
art, e.g., & gel-retardation assay (USPN 6,010,849) or a xeticulocyte lysate transcriptional assay.

In another embodiment, the cDNA may be incubated with nuclear extracts from biopsicd 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

ing and raising

against that molecule or d. When these antibodies are

added into the assay, they cause a supershift in the gel-retardation assay.

In another embodiment, the cDNA may be used to purify 2 molecule or compound using
affinity chromatography methods well known in the art. Tn one embodiment, the cDNA is
chemically reacted with cyanogen bromide groups on a polymeric resin or gel. Then a sample is
passed over and reacts with or binds to the cDNA. The molecule or compound which is bound to
the cDNA. mmay be released from the cDNA. by i ing the salt ion of the flow-
through medivm and collected.

In a further embodiment, the protein or a portion thereof may be used to purify a ligand

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

In a preferred embodiment, ARP or a portion thereof may be used to screen a plurality of
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molecules or compounds in any of a variety of screening assays. ‘Lie portion of the protein
employed in such screening may be free in solution, affixed to an abiotic or biotic substrate (e.g.
borme on a cell surface), or located intracellularly. For example, in one method, visble 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 compl between the exp d protein and the ligand may be measured. Specific binding

between the protein and molecule may be measured. Depending on the kind of library being
screened, the assay may be used to identify DINA molecudes, RNA molecules, peptide nucleic
acids, peptides, proteins, mimetics, agonists, antagonists, anfibodies, immunoglobulins, inhibitors,
and drugs or any other ligand, which specifically binds the protein.

In one aspect, this juvention contemplates 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, incorp d herein by refe "This method is used to screen large mumbers of
nolecules and covspounds via specific binding. In another aspect, this invention also
contemplates the uss of competitive drug screening assays in which neutralizing antibodies
capable of binding the protein specifically compete with a test compound capable of binding to
the protein or oligopeptide or portion thereof. Molecules or compounds identified by screening

may be used in a mammalian model system to eval their toxicity, di ic, or th
potential.
Pharmacology

Phar ical compositions are those sut wherein the active ingredients are

contained in an effective amount to achieve 2 desired and infended purpose. The determination of
an effective dose is well within the capability of those skilled in the art. For any compound, the
therapeutically effective dose may be estimated initially either in cell culture assays or in animal
models. The animal model is also used to achieve a desirable concentration range and route of
administration. Such information may then be nsed to deternine useful doses and routes for
administration in hupoans.

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
determived by standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,
ED, (the dose therapeutically effective in 50% of the population) and LDy, (the dose lethal to
50% of the population). The dose ratio between toxic and therapeutic effects is the therapeutic
index, and it may be expressed zs the ratio, LDy/ED5,. Pharmaceutical compositions which
exhibit [arge therapeutic indexes ate preferred. The data obtained from cell culture assays and
animal studies are used in. formulating a range of dosage for human vse.
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Model Systers
Animal models may be vsed as bioassays where they exbibit 2 phenotypic response
similar to that of humans and where exposure conditions are relevant to human exposures.

Mammals are the most conmmon models, and most infectious agent, cancer, drug, and toxicity

- studies are performed on rodents such as rats or mice becanse of low cost, availability, lifespan,

repreductive potential, and abundant reference literature. Inbred and outbred rodent strains

provide a convenient model for investigation of the physiofogical cc of under- or over-

expression of genes of interest and for the devel of methods for di is and of

diseases. A mammal inbred to over-exptess 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 systemms. The majority of
toxicity studies afe performed on rats or ice. Observation of qualitative and quantitative
changes in physiology, behavior, ic p and Iethality in the rats or mice are used
10 generate a toxicity profile and to assess potential consequences on human health following
exposure to the agent.

Genetic toxicology identifies and analyzes the effect of an agent on the rate of
endogenous, spontancous, and induced genetic mutations. Genotoxic agents usually have

common chemical or physical properties that facilitate interaction with nucleic acids and are most
barmful when chromosomal aberrations are transmitted to progeny. Toxicological studies may
identify agents that increase the frequency of structural or functional abnormalities ip the tissues
of the progeny if administered to ejther parent befote conception, to the mother during pregnancy,
of to the develaping organism. Mice and rats are Tost 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 experirnents are conducted: 1) an
initial dose-range-finding experiment, 2) an experiment to narrow the range of effective doses, amd
3) a final expetiment for establishing the dose-response curve.

Subchronic toxicity tests are based on the repeated administration of an agent. Rat and

" dog are commonly wsed in these studies to provide data from species in different families. With

the exception of carci is, there is i 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,
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a minimum of three test groups plus oue control gronp are used, and anwmals are examined and
monitored at the outset and at intervals throughout the experiment.
Tran ic Animal Models

Trausgenic rodents that over-express or under-express a gene of interest may be inbred
and used to model human diseases or te test thexapeutic or toxic agents. (See, s.g.,, USEN
5,175,383 and USPN 5,767,337.) In some cases, the introduced gene may be activated at a
specific time in a specific tissue type during fetal or posmatal development. Expression of the

transgene is monitored by analysis of pbenotype, of ti pecific mRNA. exp or of serum
and tissue protein levels in transgenic animals before, during, and after challenge with
experimental drug therapies.

Bmbryopic Stem Cells

Enobryonic (ES) stem cells isolated from radent embryos retain the potential to form
embryonic tissues. When ES cells are placed inside a carrier embryo, they resume normat
developmeat and cobiribute fo tissues of the Jive-born animal. BS cells are the preferred cells
used o the creation of experimental knockout and knockin rodent strains. Mouse ES cells, such
as the mouse 129/Sv] cell line, are derived from the early mouse embryo and are grown under
culiure conditions well known in the art. Vectors used to produce a transgenic strain contain a
disease gene candidate and a marker gen, the Iatter serves to identify the presence of the
introduced disease gene. The vertor is transformed into BS cells by methods well known in the
art, and transformed ES cells are. identiﬁ;d and microinjected into mouse cell blastocysts such as
those from the C57BLY6 mouse strain. The bl are surgically ferred to
pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce

heterozygous or homozygous strains.

ES cells derived from human blastocysts may be ipulated in yitro to diff into
at Jeast 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, nenral cells, | poietic lineages, and cardiomyocy
Knockout Analysis
In gene knockout analysis, a region of a lian gene is ically modified to

include a non-mammalian gene such as the necmycin phosphotransferase gene (neo; Capecchi
(1989) Science 244:1288-1292). The modified gene is transformed into cultured BS cells and
integrates into the endogenous genome by homologous recombination. The inserted sequence
disrupts transcription and teanslation of the endogenous gene. Transformed cells are injected into

rodent lae, and the are i into pseudopregnant dams. Transgenic progeny
are crossbred to obtain homozygous inbred lines which lack a functional copy of the maramalian
gene. In one example, the mammalian gene is a human gene.
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Knockin Analysis

ES cells can be used to create knockin bumanized animals (pigs) or transgenic animal
models (mice or rats) of human diseases. With knockin technology, a region of 2 human gene is
injected into animal BS cells, and the human sequence integrates into the animal cell genome.
Transformed cells are injected into blastulae and the blastulae are impl as described above,
Transgenic progeny or inbred lines are studied and treated with potential pharmaceutical agents to
obtain information on treatment of the analogous human condition. These methods have been
nsed to model several human diseases.
Non-Human Primate Model

The field of animal testing deals with. data and methodology from basic sciences such as
physiclogy, genetics, chemistry, pharmacology and statistics. These data ave paramount in

ing the effects of therapeutic agents on b primates as they can be related to

homan health. Moukeys are used as human surrogates in vaccine and drug evaluations, and their
Tesponses are relevant to huwan exp onder similar conditions. C: gus and Rbesns
monkeys (Macaca fasciculazis and Macaca mulatta, respectively) and Cun‘:moy Mammosets
(Callithrix jacchus) are the most conmoen non-human primates (NHPs) used in these
investigations. Since great cost is associated with developing and maintaining a colony of NHPs,

early research and toxicological studies are usually carried out in rodent models. 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 protein may be used in any
molecular 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 pait interactions.

EXAMPLES

The examples below are provided to iltustrate the subject invention and are not included
for the purpose of [imiting the invention. For purposes of example, preparation of the buman
bladder tumor (BLADTUT04) and normalized breast (BRSTNONO2) libraries will be described.

1 ©DNA Library Construction
Bladder tumog Jibrary

‘The BLADTUT04 cDNA library was constructed from bladder tumor tissue obtaned
from 2 60 year-old Cavcasian male who had a transitional cell carcinoma in the left bladder wall.
The frozen tissue was homogenized and lysed using a POLYTRON homogenizer (Brinkmann.
Instruments, Westbury NJ). The reagents and extraction procedures were vsed as supplied in the

25

JP 2005-503107 A 2005.2.3



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

20

25

‘30

35

(76)

WO 0120055706 PCT/USH2/00647
RNA Isolation kit (Stratagene). The lysate was centrifuged overa 5.7 M. C¥CI'clishiori using an” ~
SW28 rotor in an L8-70M ultracentrifuge (Beckman Coulter, Fullecton CA) for 18 hr at 25,000
1pm at ammbient temperature. The RNA was extracted twice with pbenol chloroform, pH 8.0, and
once with acid phenol, pH 4.7; precipitated using 0.3 M sodium acetate and 2.5 volumes of
ethanol; resuspended in water; and treated with DNase for 15 min at 37C. The RNA was isolated
with the OLIGOTEX kit (Qiagen, Chatsworth CA) and used to construct the cDNA library.

The mRNA. wag handled according to the recommended protocols in the SUPERSCRIPT
plasmid systemn (Life Technologies) which contains a Notl primer-adaptor designed to primé the
first strand cDNA synthesis at the poly(A) tail of raARNAs. Double stranded cDNA was blunted,
ligated to BeoRI adaptors and digested with NotI (New England Biolabs, Beverly MA). The
cDNAs were fractionated on a SEPHAROSE CIAB column (APB), and those cDNAs exceeding
400 bp were ligated into pINCY plasmid (lucyte Genomics). The plasmid pINCY was
subsequently transformed into DHS5¢ competent cells (Life Technologies).

Normalized breast

About 1.2 x 10° independent clones of the pooled BRSTNOT34 and BRSTNOT35
plasmid libraries in E. coli strain DHI2S p cells (Life Technologies) were grown in
liquid culture under carbenicillin (25 mg/l) and methicillin (1 xg/ml) selection following
transformation by electroporation. To reduce the pumber of excess GDNA. copies according to
their abundance levels ju the libraty, the cDNA library was normalized in two rounds according to
the procedure of Soares ¢t al. (1994; Proc Natl Acad Sci 91:9228-9232) and Bonaldo et al.(1996;
Genome Research 6:791-806), with the following modifications. The primer to template ratio in
the primer extension reaction was increased from 2:1 to 300: 1. The reannealing hybridization was
extended from 13 to 48 hr. The single stranded DNA cixcles of the normalized library were
purified by bydroxyapatite chromatography and converted to partially double-stranded by random.
priming, ligated into pINCY plasmid and el d into DH12S P cells (Life
Technologies).
)14 Construction of pINCY Plasmid

The plasmid was constructed by digesting the pSPORT1 plasmid (Life Technologies)
with EcoRl restriction enzyme (New England Biolabs, Beverly MA) and filling the overbanging
ends using Klenow euzyme (New England Biolabs) and 2-deoxynucleotide S-riphosphates
(dNTPs). The plasmid was self-ligated and transformed into the bacterial host, B. coli strain
IM109.

An intermediate plasmid produced by the bacteria (pSPORT 1-ARI) showed no digestion
with BcoRl and was digested with Hind I (New England Biolabs) and the overhanging ends were
again filled in with Kienow and GNTPs. A linker sequence was phosphorylated, ligated onto the
5’ blunt end, digested with BooRl, and self-ligated. Following transformation into JM 109 host
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cells, plasmids were isolated and tested for preferential digestibility witfl BEORL, but not with Hind
1L 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 BeoR1 restriction enzymes, several clones were sequenced; and a single clone
containing an insert of approximately 0.8 kb was selected from which to prepare a large quantity
of the plasmid. After digestion with Notl and BcoRI, the plasmid was isolated on an agarose gel
and purified vsing a2 QIAQUICK column (Qiagen) for use in library construction.

m Isolation and Sequencing of €DNA Clones

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

- The cDNAs 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; J Mol Biol 94:441-448) using an ABL
PRISM 377 seguencing system (Applied Biosystems) or the MEGABACE 1000 DNA. sequencing
system (APB). Most of the isolates were seq) 3 according to dard ABI protocols and kits
(Applied Biosystems) with solution volumes of 0.25x-1.0x concentrations. In the alternative,
cDNAs were sequenced nsing solutions and dyes from APB.

v Extension of cDNA Sequences

The cDNAs were extended using the cDNA clone and oligonucleotide primers. One
primer was thesized to initiate 5* ion of the known fragment, and the other, 10 initiate 3’
extension of the known fragment. The initial primers were designed using OLIGO primer analysis
software (Molecular Biology Insights), to be about 22 to 30 nucleotides in [ength, to have a GC
content of about 50% or more, and to anneal to the target sequence at temperatures of about 63C

to about 72C. Any stretch of nucleotides that would result in hairpin structures and primer-primer
dimerizations was avoided.
Selected cDINA libraries were used as Jates to extend the

1P

extension was necessary, additional or nested sefs of primers were designed. Preferred libraries

q If more than one

have been size-selected to include Jarger cDNAs and random primed to contain more sequences

with §° or upstream regions of genes. Genomic libraties are used to obtain regulatory elements,
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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
(MY Research). The reaction mix contained DNA template, 200 nmo} of each. primer, reaction
buffer containing Mg, (NH,),S0,, and B-mercaptoetbanol, 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 Genornics): 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
epeated 20 times; Step 6: 68C, five min; Step 7: storage at4C. In the altemative, the parameters
for primer pair T7 and SK+ (Steatagene) were as follows: Step 1: 94C, three min; Step 2: 94C, 15
sec; Step 3: 57C, one min; Step 4: 68C, two min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step
6: 68C, five min; Step 7: storage at 4C. ‘

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

The extended clones were desalted, concentrated, transferred to 384-well plates, digested.
with CviJ{ cholera virus endonuclease (Molecular Biology Research, Madison WD), and sonicated
ar sheared prior to religation into pUC18 vector (APB). For shotgun sequences, the digested
nucleotide sequ were on low ation (0.6 to 0.8%) agarose gels, fragments
were excised, and the agar was digested with AGARACE enzyme (Promega). Bxtended clones
were religated using T4 DNA ligase (New England Biolabs) into PUC18 vector (APB), treated
with Pfu DNA polymerase (Stratagene) to fill-in restriction site overhangs, and transfected into B.

coli competent cells. Transformed cells were selected on antibjotic-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, Tag DNA polymerase
(APB) and Pfu DNA polymerase (Stratagene) with the following parameters: Step 1: 94C, three
xin; Step 2: 94C, 15 sec; Step 3: 60C, one min; Step 4: 72C, two min; Step 5: steps 2, 3, and 4
epeated 29 times; Step 6: 72C, five min; Step 7: storage at 4C. DNA was quantified using
PICOGREEN quantitative reagent (Molecular Probes) as described above. Samples with low
DNA recoveries were reamplified using the conditions deseribed above. Samples were diluted
with 20% dimethylsuifoxide (DMSO; 1:2, viv), and sequenced using DYENAMIC energy transfer
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sequencing primers and the DYENAMIC DIRECT cycle sequeiicifig kit (APEY 8 the BETPRISM
BIGDYE terminator cycle sequencing kit (Applied Biosystems}.

\4 Homology Searching of cDNA Clones and Their Deduced Proteins

The cDNAs of the Sequence Listing or their deduced amino acid sequences were used to
query databases such as GenBank, SwissProt, BLOCKS, and the like. These databases that
contain previously identified and d or domains were hed vsing BLAST or

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

As detailed in Karlin (supra), BLAST matches b a query seq and a datat
sequence were evaluated statistically and only rep d when they sati the th of 10%
for mucleotides and 107 for peptides. Homology was alsa evaluated by product score calculated

as follows: the % nucleotide or amino acid identity [between the query and reference sequences]
in BLAST is multiplied by the % maximum possible BLAST score [based on the lengths of query
aud reference sequences] and then divided by 100. In comparison with hybridization procedures
used in the laboratory, the electronic stringency for an exact match was set at 70, and the '
conservative lower limit for an exact match was set at approximately 40 (with 1-2% error due to
uncalled bases).

‘The BLAST software suite, frecly available sequence comparison algorithms (NCBI,
Bethesda MD; http://www.ncbi.alm.nib.gov/gorf/bl2.btml), includes various sequence analysis
programs including “blastm’ that is used to align nucleic acid molecules and BLAST 2 that is used
for direct pairwise camparison of either nucleic or amino acid molecules. BLAST programs are
commonly used with gap and other parametexs set to default settings, e.g.: Matrix: BLOSUMG62;
Reward for match: 1; Pepalty for mismatch: -2; Open Gap: 5 and Extension Gap: 2 penalties; Gap
% drop-off: 50; Expect: 10; Word Size: L1; and Filter: on. Identity is measured over the entire
length of a sequence or some smaller portion thereof. Brenmer et al. (195:8; Proc Natl Acad Sci
95:6073-6078, incorporated herein by teference) analyzed the BLAST for its ability to identify
structural homologs by sequence jdentity 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.

Putative ASTP-related proteins were injtially identified by rumning the Genscan gene
identification program against public genomic sequence databases (.g., gbpri and ghhtg).
Genscan is a general-purpose gene identification program which analyzes genomic DNA.
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sequences from a variety of organisms (See Burge and Karlin (1997) J Mol BTl 268:78-93, 3nd” ~
Burge and Karlin (1998) Curr Opin Struct Biol 8:346-354). The program concatenates predicted
exons to form an assembled cDNA sequence extending from a methionine to a stop codon. The
output of Genscan is a FASTA database of polynucleotide and polypeptid The

maximum range of sequence for Genscan to analyze at once was set to 30 kb. To determine which
of these Genscan predicted cDNA sequences encode ASTP-related proteins, the encoded
polypeptides were analyzed by querying against PRAM models for ASTP-related proteins.
Potential ASIP-related proteins were also identified by homology 1o Incyte cDNA sequences that
had been annotated as ASIP-reated proteins. These selected Genscan-predicted sequences were
then compared by BLAST analysis to the genpept and gbpri public databases. Where necessary,
the Genscan-predicted sequences were then edited by comparison to the top BLAST hit from
genpept to correct errors in the sequence predicted by Genscan, such as exira or omitted exans.
BLAST amalysis was also used to find any Incyte cDNA. or public 6DNA. coverage of the
Genscan-predicted sequences, thus providing evidence for transcription. When Incyte cDNA
coverage was available, this information was used to correct or confirm the Genscan predicted
sequence. Fuli length polynucleotide sequences wete obtained by assembling Genscan-predicted
coding sequences with Incyte cDNA sequences and/or public ¢cDINA sequences using the assembly
process described in Example [II. Alternatively, full length polyoucieotide sequences were
derived entirely from edited o unedited Genscan-predicted coding sequences.

‘The cDNAs of this application were comp with bled 7 or
templates found in the LIFESEQ GOLD database. Component sequences from cDNA, extensicn,
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 linkex sequences,
polyé tails, Alu repeats, witochondrial aud ihosomal seq) and bacterial
sequences. Edited sequences had to be at least 50 bp in length, and low-information sequences
and repetitive elements such as dinucleotide repeats, Alu repests, and the like, were replaced by
“Ns™ or masked.

Edited sequences were subjected to bl 3 in which the were

assigned to gene bins. Bach sequence could only belong to ons bin, and sequences in each bin
were assembled to produce a template. Newly sequenced components wete added 1o existing bins
using BLAST and CROSSMATCH. To be added to 2 bin, the component sequences had to have &
BLAST quality score greater than or equal to 150 and an alignment of at least 82% local identity.
The sequences in each bin were assembled using PHRAP. Bips with several overlapping

comp q were bled using DEEP PHRAP. The orientation of each template was
determined based on the number and orientation of its component sequences.
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Bins were compared to one another and those having local similarity 614t least 82% werd
bined and t bled. Bins having texuplates with less than 95% local identity were split.
Templates were subjected to analysis by STITCHER/EXON MAPPER algorithms that analyze the
probabilities of the presence of splice variants, alternatively spliced exons, splice jmctions,

differential expression of alternative spliced genes across tissue types or disease states, and the
like. Assembly procedures were repeated periodically, and templates were anuotated using
BLAST against GenBank databases such as GBpri. An exact match was defined as having from
95% local identity over 200 base paixs through 100% local identity over 100 base pairs and a
homolog match s having an B-value (or probability score) of <1 x 10%. The templates were also
subjected to frameshift FASTx against GENFEPT, and homolog match was defined as having an
E-value of <1 x 10°*. Template analysis and bly was described in USSN 09/276,534, filed
March 25, 1999.

Following assembly, teraplates were subjected to BLAST, motif, and other functional
analyses and categorized in protein bierarchies 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 PRAM
database of hidden Markov model-based protein families and domains using the HMMER
software package (Washiogton University School of Medicine, St. Louis MO;
bttp://pfam.wustl.edw). The cDNA was further analyzed using MACDNASIS PRO software
(Hitachi Sofiware Engineering), and LASERGENE software (DNASTAR) and queried against
public databases such as the GenBank rodent, mammalian, vertebrate, prokaryote, and eukaryote
databases, SwissProt, BLOCKS, PRINTS, PFAM, and Prosite.

VI Chromosome Mapping

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

VIL  Hybridization Technologies and Analyses
Immobilization of cDNAs on a Substrate

The cDNAs are applied to a substrate by one of the following methods. A mixture of

cDNAs is fractionated by gel electrophoresis and transferred to a nylon membrane by capillary
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transfer. Alternatively, the ¢cDNAs are individually ligated to a veitor afid insértéd info bicteridl
host cells to form a library. The cDNAs are then arranged on 2 substrate by one of the following
methods. In the first method, bacterial cells containing individual clones are robofically picked
and arranged on anylon membrane. The menbrane is placed on LB agar containing selective
agent (carbenicillin, k in, ampicillin, or chl icol depending on the vector used).and

incubated at 37C for 16 hr. The membtane 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, pEL 8.0), and twice in 2xSSC for 10 min each. The membrane is
then UV irradiated in a STRATALINKER UV-crosslinker {Stratagene).

In the second method, cDNAs are amplified from bacterial vectors by thirty cycles of PCR
) 'y to vector seq flanking the insert. PCR amplification

astarting ion of 1-2 ng nucleic acid to a final quantity greater than 5 pg.

Amplified puclejc acids from about 400 bp to about 5000 bp in Jength are purified using
SBPHACRYL-400 beads (APB). Purified nucleic acids are arranged on a nylon membrane
manually or using a dot/slot blotiing manifold and suction device and are irmmobilized by

using primers

d ion, nentralization, and UV imadiation as described above. Purified nucleic acids are
1obotically arranged and immobilized on polymer-coated glass slides using the procedure
described in USPN 5,807,522. Poly ted slides are prepared by cleaning glass microscope

slides (Corming, Acton MA) by ultrasound in 0.1% SDS and acetone, etching in 4% hydrofluoric
acid (VWR Scientific Products, West Chester PA), coating with 0.05% aminopropy] silane (Sigma
Aldrich) in 95% ethanol, and curing in 2 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 imadiation using 8 STRATALINKER UV -crosslinker
(Stratagene). Arrays are then washed at room temperature in 0.2% SDS and rinsed three times in
distilled water. Non-specific binding sites are blocked by incubation of arrays in 0.2% casein in
pbosphate 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 aration for e 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 cDNASs to a concentration of 40-50 ng in 45 ul TE buffer, denatming 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 colox is evenly distributed, and briefly
cenirifoged. Five pl of ?P)ICTP is added to the tube, and the contents are incubated at 37C for
10 min. The labeling reaction is stopped by adding 5 p1 of D.2M EDTA, and probe is purified
from unincorporated nucleotides using a PROBEQUANT G-50 microcolumn (APB). The
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purified probe is heated to 100C for five min, spap cooled f6r two foin ofi ice, and used i
membrane-based hybridizations as deseribed below.
P aration for Polym i idi

Hybridization probes derived from mRNA isolated from samples are employed for
screening cDNAs of the Seq Listing in aray-based hybridizations. Frobe is prepared using
the GEMbright kit (ncyte Genomics) by diluting mRNA. to a concentration of 200 ng in 9 1 TE
buffer and adding 5 pl 5x buffer, 1 410.1 M DTT, 3 pl Cy3 or Cy5 labeling mix, | y1 RNase
inhibitor, 1 g reverse transcriptase, and 5 gl 1x yeast control mRNAS. Yeast control mRNAs are
synthesized by in vitro transcription from noncoding yeast genomic DNA (W, Lei, wnpublished).
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 mRINA respectively. To ine RIA. dif ial ion patterns, a
second set of control mRNAs are diluted into reverse transcription reaction mixture at ratios of
1:3,3:1, 1:10, 10:1, 1:25, and 25:1 {w/w). The reaction mixture is mixed and incubated at 37C for
two br. The reaction mixture is then incubated for 20 min at 85C, and probes are purified using
two successive CHROMA. SFIN+TE 30 colunms (Clootech, Palo Alto CA). Purified probe is
ethanol precipitated by diluting probe to 90 pl in DEPC-treated water, adding 2 sl 1mg/ml
glycogen, 60 pl 5 M sodium acetate, and 300 jtl 100% ethanol. The probe is centrifuged for 20
min at 20,800xg, and the pellet is spended in 12 pl pension buffer, heated to 65C for five
min, and mixed thoroughly. The probe is beated and mixed as before and then stored on ice.
Probe is used in high density array-based hybridizations as described below.
Membrane-based Hybridization

Membranes are pre-hybridized in hybridization solution containing 1% Sarkosyl and 1x
high phosphate buffer (0.5 M NaCl, 0.1 M Na,HPO,, 5 mM EDTA, pH 7) at 55C for two br. 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 JmM Tris (pH 8.0). 1% Sarkosy), and four times for 15 min each
at 25C in 1mM Tris (pH 8.0). To defect hybrigization complexes, XOMAT-AR film (Eastman

- Kodak, Rochester NY) is exposed to the 1 ight at -70C, developed, and examined
visually.
Pol ated Slide-based Elybridization

Probe is heated to 65C for five min, centrifuged five min at 9400 rppm in 2 5415C
microcentrifuge (Bppendorf Scientific, Westbury N'Y), and then 18 pl is aliquoted onto the array
surface and cavered with a coverslip. The arrays are transferred to a waterproof chamber baving a
cavity just slightly larger than a microscope slide. The chamber is kept at 100% humidity
internally by the addition of 140 41 of 5xS5C in a comer of the chamber. The chamber containing
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the arrays is incubated for about 6.5 br at 60C. The arrays are washed f6f 0 mun at 458 n
1x88C, 0.1% SDS, and three times for 10 min each at 45C in 0.£xSSC, and dried.

Hybridization reactions are performed in absolute or differential hybridization formats. Tu
the absolute hybridization format, probe from one sample is bybridized to array elements, and
signals are detected after hybridization compl form. Signal strength correlates with probe
mRNA Jevels in the sample. In the differential hybridization format, differential expression of a
set of genes in two biological samples is analyzed. Probes fiom 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 etmissions from the two
different labels are individually detectable. Elements on the array that are hybridized to
substantially equal numbers of probes derived from both biological samples give a distinct
combined fluorescence (Shalon W095/35505).

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 am for excitation of Cy5. The excitation laser light is focused on
the array using a 20X microscope objective (Nikon, Melvilie NY). The slide containing the array
is placed on a computer-controlled X-Y stage on the microscope and raster-scanned past the
objective with & resolution of 20 micromeiers. In the differential hybridization format, the two
fluorophores are sequentially excited by the laser. Emitted light is split, based on wavelength, into
two photomwltiplier tube d (PMT R1477, H Photonics Sy , Bridgt N
corresponding to the two fluoroph Appropriats filters positioned between the arxay and the.
photommitiplier tubes are used to filter the signals. The emission maxima of the fluoxophores used
are 565 om for Cy3 and 650 nm for Cy5. The sensitivity of the scans is calibrated using the sigpal
intensity generated by the yeast control mRNAs added to the probe mix. A specific location on
the array ins a i y DNA seq llowing the intensity of the siznal at that
location to be correlated with a weight ratio of hyhridiziné species of 1:100,000.

The output of the photonultiplier tube is digitized using a 12-bit RTT-835H analog-to-
digital (A/D) conversion board (Analog Devices, Norwood MA) installed in an IBM~compatible
PC comp The di d 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
(bigh signal). The data is also analyzed quantitatively. Where two different fluorophoxes are
excited and measured simultaneously, the data zre first corrected for optical crosstalk (due to
overlapping emission spectra) between the fluorophores using the emission spectrum for each
fluorophore. A. grid is superi

iposed over the fl signal image such that the signal from
each spot is centered in each element of the grid. The fluorescence signal within each element is

then integrated to obtain a ical value cor

ponding to the average intensity of the signal.
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The software used for signal analysis is the GEMTOOLS program (lncyle Géfiaiiics).
VI  Electronic Analysis
BLAST was used to scarch 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
(S times the length of the shorter of the two sequences), such that a 100% alignment over the
length of the shorter sequence gives a product score of 100. The product score takes into account
both the degree of similarity between two sequences and the length of the sequence match. For
example, with a product score of 40, the match will be exact within a 1% to 2% etror, and with a
product score of at Jeast 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 northemn analysis was performed at a product score of 70 as shown in Tables 1
and 2. All sequences and cDNA libraries in the LIFESEQ database were categorized by systen,
organ/tissue and cell type. The categories included cards lar system, c¢ ive tissue,

digestive system, embryonic structures, endocrine system, exocrine glands, female and male

s "

germ cells, } systexn, liver, musculoskeletal system, nervous system,
pancreas, respiratory system, sense organs, skin, stomatognathic system, unclassified/mixed, and
the urinary tract. For each category, the nunaber of libraries in which the sequence was expressed
were counted and shown over the total number of libraties in that category. Ina non-normalized
library, expression levels of two or more are significant.
X Complementary Molecules

Molecules complemoentary to the'cDNA, from about 5 (FNA) o about 5000 bp
(complement of a ¢cDNA insext), are used to detect or inhibit gene expression. These molecules
are selected using OLIGO primer analysis software (Molecular Biology Insights). Detection is
described in Bxample VII. To inhibit transeription by preventing promoter bindiag, the

- complementary molecule is designed to bind to the most unique 5° sequence and includes

leotides of the 5" UTR up of the initiation codon of the open reading frame.
Complementary molecules include genomic sequences (such as enhancers ot introns) and are used
in "triple helix" base pairing to compromise the ability of the double helix to open sufficiently for
the binding of polymerases, transcription factors, or regulatory molecules. To inhibit translation,
a complementary molecule is designed to prevent ribosomal binding to the mRNA encoding the
protein.

Comapl y molecules are placed in ion vectors and used to transform a cell
line to test efficacy; into an organ, tumor, synovial cavity, or the vascular system for transient or
short term therapy; or into 2 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
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three months or more if appropriate elements for inducing vectt 1éplicatic ife fised in thie
transformation/expression system. . :

Stable transformation of appropriate dividing cells with a vector encoding the
compl v molecule prods 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

also produce enough J! y molecules to compromise or entirely eliminate

activity of the cDNA encoding the protein.
X Selection of Sequences, Microarray Preparation and Use

Incyte clones represent template sequences detived from the LIFESEQ GOLD assembled
hurmean sequence database (ncyte Genomics). In cases where more than one clone was available
for a particular template, the 5:most clone in the template was used on the microarray. The
HUMAN GENOME GEM series 1-3 microarrays (Incyte Genomics) contain 28,626 array
elements which represent 10,068 annotated clusters and 18,558 unannotated clusters. For the
UNIGEM seties microarrays (Tncyte Genomics), Incyte clones were mapped to nop-redundant
Unigene clusters (Unigene database (build 46), NCBI; Shuler (1997) 3 Mol Med 75:694-698), and
the 5” clone with the strongest BLAST alignment (at least 90% identity and 100 bp overlap) was
chosen, verified, and used in the construction of the microarray. The UNIGEM V microarray
(Incyte Genomics) contains 7075 array el which rep 4610 d genes and 2,184
unannotated clusters.

To construct microarrays, cDNAs were amplified from bacterial cells using primers
compl 'y to vector flanking the cDNA insert. Thixty cycles of PCR increased the
initial quantity of cDNAs from 1-2 ng to a final quantity of greater than 5 pg. Amplified cDNAs
were then purified nsing SEPHACRYL~00 columps (APB ). Purified cDNAs were immeobilized
on polymer-coated glass slides. Glass microscope slides (Corning, Coming NY) were cleaned by
ultrasound in 0.1% SDS and acetone, with extensive distilled water washes between and after
treatments. Glass slides were etched in 4% hydroftuoric acid (VWR Scientific Products, West
Chester PA), washed thoroughly in distilled water, and coated with 0.05% aminopropyl silane
(Sigma Aldrich) in 95% ethanol. Coated slides were cured in a 110°C oven. cDNAs were applied
to the coated glass substrate using a procedure described in USPN 5,807,522. One microliter of
the cDINA at an average concentration of 100 ng/ul was loaded into the open capillary printing
element by a high-speed robotic appatatus which then deposited about 5 nl of cDNA per slide.

Microatrays were UV-crosslinked nsing 2 STRATALINKER UV-crosslinker
{Stratagene), and then washed at room temperature once in 0.2% SDS and three times in distilled
water, Non-specific binding sites were blocked by incubation of microarrays in 0.2% casein in
phosphate buffered saline (Tropix, Bedford MA) for 30 minutes at 60°C followed by washes i
0.?% S8DS and distilled water as before.
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X1 Preparation of Samples
Human BT20 Cells

BT-20 is a breast carcinoma cell line derived in vitro from the cells emigrating ont of thin
slices of a tumor mass isolated from a 74 year old female. BT20 cells were treated with EGF at a
concentration of 50 ng/ml for 4, 8, 12, 24, 36 and 48 hours. In all cases mMRNA from untreated
BT20 celis were prepared in parallel.

XII  Expression of ARP

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 ARP 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-terminai V5 epitope for antibody detection with anti-VS antibodies, and a C-
terminal polyhistidine (6xHis) sequence for rapid purification on PROBOND resin ([nvitrogen).
Transformed cells are selected on media containing blasticidin.

Spodoptera frugiperda (Sf9) insect cells are infected with recombinant Autographica
californica nuclear polyhedrosis virus (baculovirus). The polyhedtin gene is replaced with the
cDNA, by homologous recombination and the polybedsin proxmoter 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 fallowing activity and to make antibodies
XIII  Production of Antibodies

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

leimidah 1-N-hydrox imimide ester to igenicity.

Rabbits are imnwnized with the epitope-KLH complex in complete Freund’s adjuvant.

Imurunizations are repeated at intervals thereafter in incomplete Freund’s adjuvant. After a

minimum of seven weeks for mouse or twelve weeks for rabbit, antisera are drawn and tested for
antipeptide activity. Testing involves binding the peptide to plastic, blocking with 1% bovine
serum albumin, reacting with rabbit antisera, washing, and reacting with radio-iodiated goat anti-
rabbit IgG. Methods well known in the art are used to determine antibody titer and the amount of
complex formation.

XIV  Purification of Naturally Occurring Protein Using Specific Antibodies
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Naturally oceurring or recombinant protein is purified by immumoaffinity chromatography
using antibodies which specifically bind the protein. An immunoaffinity column is constructed by
covalently coupling the antibody to CNBr-activated SEPHAROSE resin (APB). Media containing
the protein is passed over the immunoaffinity column, and the coluron is washed using high jonic
strength buffers in the presence of detergent to allow preferential absorbance of the protein. After
coupling, the protein is eluted from the column using a buffer of pH 2-3 or a high concentration of
urea or thiocyanate ion, to disropt antibody/protein binding, and the protein is collected.

XV Screening Molecules for Specific Binding with the cDNA or Protein

The ¢cDNA, or fragments thereof, or the protein, or portions thexeof, are labeled with *P-
4CTP, Cy3-dCTP, or Cy5-3CTP (APB), or with BIODIPY or FITC (Molecular Probes, Eugene
OR), respectively. Libraries of candidate molecules or P previously arranged on a
substrate are incubated in the presence of Jabeled cDNA or protein. After incubation undex
canditions for either a nucleic acid or amino acid sequence, the substrate is washed, and any

position on the sub ining label, which indi specific binding or complex formation, is
assayed, and the ligand is identified. Data obtained using different concentrations of the mucleic
acid or protein are used to calculate affinity between the labeled nucleic acid or protein and the
bound melecule.
XVI  Two-Hybrid Sexeen

A yeast two-hybrid system, MATCHMAKER LexA Two-Hybrid system (Clontech
Laboratories, Palo Alto CA), is used to screen for peptides that bind the protein of the invention.
A cDNA encoding the protein is inserted into the g:ulﬁpln cloning site of a pLexA vector, ligated,
and trapsformed into E. coli. ¢DNA, prepared from mRNA, is inserted into the multiple cloping
site of a pB42AD vector, ligated, and transformed into E. coli to construct a cDNA [ibrary. The
pLexA plasmid and pB42AD-cDNA library, constructs are isolated from E. coli and used in a 2:1
ratio to co-fransform competent yeast EGY48 [p8op-lacZ] cells using a polyethylene glycol/lithinm
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 poofed 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 80 mg/ml 5-bromo-4-chlore-3-indolyl p-d-galactopyranoside (X-(Gal), and subsequently
examined for grawth of blue colonies. Interaction between expressed protein and cDNA fusion
proteins activates expression of a LEUZ reporter gene in BGY48 and produces colony growth on
media lacking leucine (-Leu). Interaction also activates expression of B-galactosidase from the
p8op-lacZ reporter construct that produces blue color in colonies grown on X-Gal.

Positive interactions between expressed protein and cDNA fusion proteins are verified by
isclating individual positive colonies and growing them in SD/~Trp/~Ura liquid mediums for 1 to 2
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days at 30C. A sample of the culture is plated on SD/-Trp/~Ura media and incubated at 30 until
colonies appear. The sample is replica-plated on SD/-Typ/-Ura and SD/-His/<Trp/-Ura plates.
Colonies that grow on SD containing histidine but not on media tacking histidine have lost the
pLexA plasmid. Histidine-requiring colonies are grown on SD/Gal/Raf/X-Gal/-Trp/-Ura, and
white colonies ate 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.
XVII ARP Assay

ARP activity is determine‘d in a ligand-binding assay using candidate ligand molecules .
such as the aPKCs, PKC( and PKCA, in the presence of *I-labeled ARP. ARP is labeled with
57 Bolton-Hunter reagent (Bolton and Hunter (1973) Biochem J 133:529-539). Candidate ARP
molecules, previously artayed in the wells of a multi-well plate, are incubated with the labeled
ARP, washed, and any wells with Jabeled ARP complex are assayed. Data obtained using
differeat concentrations of ARP are used to calculate values for the number, affinity, and
association of ARP with the candidate molecules.

All patents and publications menticned in the specification are incotporated by reference
herein. Various modifications and variations of the described method and system of the invention
will be appazent 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 noderstood that the invention as claimed should not be unduly liited
to such specific embodiments. Indeed, varions modifications of the described modes for carrying
out the inveution that are cbvious to those skilled in the field of molecular biclogy o related ficlds

axe intended to be within the scope of the following claims.
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Clone Abs Pet
Tissue Category Count Roundin  Abund __ Abund
Cardiovascular System 266190 1/68 1 0.0004
Connective Tissue 144645 0/47 0 0.0000
Digestive System 501101 47148 4 0.0008
Embryonic Structures 106713 0/21 o 0.0000
Endocrine System 225386 /53 0 0.0000
Exocrine Glands 254635 1/64 1 0.0004
Reproductive, Female 427284 2/106 2 0.0005
Reproductive, Male 448207 17114 1 0.0002
Germ Cells 38282 1/5 1 0.0026
Hemic and Immne System 680277 27159 2 0.0003
Liver 109378 0/35 [¢] 0.0000
Musculoskeletal System 159280 0/47 o] 9.0000
Nervous System 955753 37198 5 0.00405
Pancreas 110207 0724 ] 0.0000
Respiratory System 330086 3/93 3 0.0008
Sense Organg 19256 0/8 o] 0.0000
Skin 72282 0/15 0 0.0000
Stomatognathic System 12823 0/10 0 0.0000
Unclassified/Mixed 120926 2/13 2 0.0017
VUrinary Tract 273062 3/64 5 0.0018
Totals 27 0.0005

§321883 23/1292

TABLE 1
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What is clained is:
L. Anisolated cDNA encoding a protein having the amino acid sequence of SEQ ID NO:1 or
SEQID NO:z2.
2. Anisolated cDNA encoding a protein having the amino acid sequence of SEQ ID NO:1.
3. Anisolated cDNA encoding a protein having the amino acid sequence of SEQ ID NO:2.
4. Anisolated cDNA selected from:
a) a nucleic acid sequence of SEQ ID NO:3 or SEQ ID NO:20 or the complement thereof;
b) a fragment of SEQ ID NO:3 selected from SEQ ID NOs:4-11 or the complement thezeof or
a fragment of SEQ ID NO:20 selected from SEQ D NOs:21-3¢ or the complement thereof; and
<) a variant of SBQ ID NO:3 selected from SEQ ID NOs:12-19 or 2 variant of SEQ ID NO:20
selected from SEQ ID NOs:40-56.
5. A composition comprising the cDNA or the compleinent of the cDNA. of claim 1.
6. A vector comprising the cDNA of claim 1.
7. Abost cell comprising the vector of claim 6.
8. Amethod for using a ¢cDNA to produce a protein, the method comprising:
a) culturing the host c¢ll of claim. 7 under conditions for protein expression; and
b) recovering the protein from the host cell culture.
9. Amethod for using a cDNA to detect expression of a nucleic acid in 2 sample comprising:
a) hybridizing the conaposition of claim 5 to nucleic acids of the sample, thereby forming
hybridization complexes; and
b) comparing hybridization complex formation with a standard, whezein the comparison
indicates expression of the cONA. in the sample.
10. The method of claim 9 further comprising amplifying the nucleic acids of the sample prior to
hybridization.
11. The method of claim 9 wherein the composition is attached to a substrate.
12. The method of claim  wherein the cDNA is differentially expressed when compared with.
the standard and diagnostic of bladder transitional cell catcinoma. .
13. Amethod of using a cDNA to screen a plurality of molecules or compounds, the method
comprising:
a) combining the cDNA of claim 1 with a plurality of molecules or compounds under
conditions to allow specific binding; and
b) detecting specific binding, thereby identifying a molecule or compound which specifically
binds the cDNA. )
14. The method of claim 13 wherein the molecules or compounds are selected from DNA
molecules, RNA molecules, peptide nucleic acids, artificial chromosoms constructions, peptides,
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transcription factors, repressors, and regulatory molecules.
15. A purified protein or a portion thereof selected from:

a) an amino acid sequence of SBQ ID NO:1 or SEQ ID NQ:2;

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

c) a biclogically active portion of SEQ ID NO:1 ar SEQ ID NO:2.
16. A composition comprising the protein of claim 15.
17. A method for using 2 protein to screen a plurality of molecules or corapounds to identify at
least one ligand, the method comprising:

) combining the protein of claim 15 with the molecuies or compounds under conditions fo

allow specific binding; and

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

protein.
18. The method of claim 17 wherein the molecules or compounds are selected from DNA
molecules, RNA molecnles, peptide nucleic acids, peptides, proteins, mimetics, agonists,

i ibodies, i globulins, inhibitors, and drugs.
19. A purified marapalian protein comprising an amino acid sequence of SEQ ID NO:1 ar SEQ
ID NO:2.
20. A purified antibody which binds specifically to the protein of claim 19.
21. A method for prepating and purifying a polyclonal antibody with the specificity of the
antibody of claim 20 comprising:
a) immunizing a animal with a protein of SEQ ID NO:1 or SEQ ID NO:2 under conditions to

elicit an antibody response;

b) isolating animal antibodies;

©) attaching the protein to a substrate;

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

) dissociating the antibodies from the protein, thereby obtaining purified polyclonal
antibodies.
22. A polyclonal antibody produced by the method of claim 21.
23. A method for preparing a monoclonal antibody with the specificity of the antibody of claim 20
comprising: .

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

b) isolating antibody-producing cells from the animal;

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

d) culturing the hybridoma cells; and

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

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

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

¢) dissociating the protein from the complex, and

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

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

b) detecting complex formation, wherein complex formation indicates expression of the
protein in the sample.
27. The methed of claim 26 whexein complex formation is compared with standards and is
di ic of a bladder itional cell i

28. A composition comprising an antibody of claim 20 and a labeling moiety.

29. A composition comprising an autibody of claim 20 and a pharmaceutical agent.

30, A method for treating a bladder transitional cell carcinoma comprising administering to &
subject in need of such treatment the composition of claim 29.
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WO 02/055706

<110> INCYTE GENOMICS, INC.
REDDY, Roopa
TANG, Y. Tom
BAUGHN, Mariah E.
KRASNOW, Randi B.

<120> ASIP-RELATED PROTEINS
<130> PC-0032 PCT
<140> To Be Assigned
<141> Berewith
<150> 08/757,781
<151> 2001-01-09
<160> 63
<170> PERL Program
<210> 1
<211> 935
<212> BRT
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 1555118CDL
<400> 1
Met Lys Val Thr Val Cys Phe Gly 2rg Thr
1 . 5 10
Cys Lys Glu Gly Gln Leu Arg Val Gly Glu
20 25
Leu Gln Arg Tyr Leu Lys Thr Arg Glu Lys
35 40
Val Lys Ile Mis His Len Glu Tyr Thr Asp
50 35
Pro Asp Asp Vsl Leu Ala Asp Val val Glu
. 65 70
Ile 2la val Phe Glu Glu Gln Glu Pro Leun
80 85
Proc Ser Gly Asn Pro Ala. Asp Arg Gln Ser
95 100
Thr Glu Val Ala Ala Gln Deu Ala Ala Fhe
1140 115
Glu Ile Glu Val Thr Pro Sexr Ala Leu Lys
125 130
Leu Val Axg drxg Ser Ser Asp Pro Val Pro
140 145
Thr Gln Pro Ser Ala Ser His Pro Gly Gly
155 160
Val val Pro Asp Sexr Thr Gln Asn Leu Glu
170 . 175
Asn Gly Val Gln Thr Glu Lew Leu Thx Ser
185 1s0
Thr Leu Ser Asp Met Thr Arg Thr Val Glu
260 . 205
Gly Pro Leu Gly Ile His Val Val Pro Phe
215 220
Gly Arg Ile Leu Gly Leu Phe Ile 2rg Gly
230 235
1732

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

Ile Glu

val

Gln Gln

Gly
Ile
Asp
Ile
Ala
Ile
Thr
Pro
Leu
Glu
Thr
Gly

Ser

Val

Tyx
Leu
lys
Glu
Phe
Gly
Pro
2la
Lys
Val
Lys
Glu
Leu

Asn

210
Ser
225
Sex
240
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hrg
Lys
Gln

Lys

Ser
Ile
Asp
val
Gly
Lys
Asn
Leuw
Pro
Lys
Gly
Pro
Ile
Asn
Met
ala
Pro
Phe
Sex
Ile
Gly
Sex
Arg
val
Cys
Val
Gly
Asn
His
Gly
arg
Ala

Lys
Asn
val
Leu
Ser
val
Leu
Gln
Ser
Asn
Leu

Gly

Leu
Phe
Arg
Leu
Pro
Ile
Gly
The
Thx
Asp
Ser
Val
Ser

Ser

Arg
Asnt
Phe
Pro
Leu
Fro

Thr

Sexr
Ala
Gly

Pro

Cys

Met
Leu
Ala
Thx
Cys
Bly
2la
Asp
val

Lys

Glu Gly Leu Phe
245

Val hsp
260
Arg Gln
275
Pro Gln
280
Ran Ile
305
Pro Pro
320
Gly Thr
335
Asn Lys
350
Pro Ser
365
Lys Lys
380
Phe Thr
395
Ile phe
410
Gly Axg
425
Asp Val
440
Sex Thr
455
Glu Gly
470
Cys Ala
485
Pro Leu
500
Gly Asn
515
Lys Ser
530
Arg Met
545
8ly Lys
560
Ser Met
575
Arg Arg
550
Phe Ser
605
Ser Arg
620
Ser Pro
635
Trp Ala
650
Leu Gly
665
Ser Ala
680
Thx Pro
695
Ser Met

Leu
Ala
Asn
Fhe
val
Asp
Sex
Leu
e
val
val
Leu
Thr
Lys
His
Leu
Rsn
Lys
Ile
Asn
Ser
Glu

Pro

Lev
val
Ala

BAsp

val
Met
Arg
Gly
His
Sex
Pro
Sexr
Lys
Val
Lys
Gln
Gly
@ln
Phe
Ser
Asp

Ser

Asp
Asn
Gly
Glu
Pro
Asn
Asp
Sex
Gly
Tyr
Arg

Deu

His
Bsp
Lys
Glu
Asn
Gly
Pro
Arg
Pro
Ile
Tho

Asn

Leu
Leu
Ser
Arg
His
Gln
His
Asn
Arg
Cys
Asp
Lys
Glu
Leu
rhe
Gln
val

Glu
250
Lys
265
Sex
280
Gln
285
Asn
310
Lys
325
Glu
340
val
355

370
Asp
385
Arg
400
Ile
415
Gly
430

445
Glu
460
Pro
475

490
Gly
505
Glu
520
Gly
535
Leu
550

565
Ile
580
Pxo
595

610
Asn
625
Gln
640
Vval
655
Gl
€70
Pxo
685
Pro
700
Pro

2/32

Asn
Thr
Pxo

Tyx

Ser
Thr
Pro
Met

Leu

Leu

Asp

Thr
Arg

Thr

Glu
Fhe
Ser
Glu
Gly
Gly
hsp
Axg
Gly
Lys
Sex
Pro
Arg
Glu
Ala
Glu
Ser
Ala
6ly
ala
ala

Mat

Glu
Asn
Ile
Gly
Pro

TVX

Ser

Glu

Cys
Rla

Val

Sex
Leu
Glu
Gly
Thr
Ala
val
Glu
Met
Asp
Cys
Leu
Teu
Ser
Sex
His
Ile

Ser

Ile
Gln
Leu
Sar
Leu
Lys
Sex
Gly
Gly
Gly
Ile
Gly
Teu
Leu
Leu
Lys
Gln
Leu
Asp
Phe

asn

Ile
Preo
Gln
His
Leu
Pro
His
Ile
Asn

Lys

480

525

555
Leu
570
Gln
585

600
Asn
615
Pro
630
Leu
645

660
Sex
675
Asn
690
Leu
705
Val
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His
Gly
Gln
Arg
Phe
Glu
Ala
Asp
Glu
Arg
Gly

Leu

Ser
Pro
Thr
Pro
Axg
Ala
Len
Met
Lys
Lys
Phe
Val
Leu
Sex

Arg

<210> 2
<211> 1356
<212> PRT
<213> Homo sapiens

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

<400> 2

Met
2

Cys

Lys
Bly
Thr
Gl
Asp
Ala
Ser
Glu
Thyr
Pro

Ser

Thr Leu
Ala Val
Arg Pro
Ala Rle
Ksp Gly
Asn Cys
Glu Asn
Lys Lys
Glu Glu
Gly Ala
Leu Ile
Gln Pro
ala Glu
Thr Leu

val Thr
Asp Gly
Axg Tyr
Val His
Asp Ile
Val Phe
Ala Ser
Leu Gly
Ser Glu
Leu His

Thr Ser

710
Gly
725
Gly
740
Ala
755
Ris
770
Ile
785
Len
800
Glo
815

Lys
830
Glu
B45
Asn
860
Met
875
Leu
[1:14]
Bsn
205
Ala
920
Sexr
335

Gln

Leu

Lys
Lys
Val
val
Lys
Asp
Ala
Arg
Gly

Asp

Leu
Tyr
Glu

Ser
Lys
Axg
AXg

Lys
Pro
Lys
Lys
Pro
Tyx
Leu

Gly

2582063CD1

Cys Fhe Gly

Met

Tys

Lys
Ala
Glu
Asp
Gln
Gly

Asn

- Val

Arg

BAsp

Val
Ile
His
val
Asp
Thr
Val
Thr
Ser

Ser

Blu
Ser
Lys
Gly
Ty
Ser
Gln
Val
Lev
Glu
Gly
Lys
Ser

Fhe

Phe
Ala
Gly
Ala
Pro
Gln
Sex
Rxo
Sex

Asn

715
Ser
730
Ber
745
Asn
760
Arg
775
Asp
790
Ser
805
Gly
820
Lys
835
Lys
850
Arg
865
Fro
880
Lys
895
Gln
910
Gly
925

Pro
Ser

Asp

Asn

Lys

Phe

Glu

PXo

Sex

Sex
Leu
Leu
Cys
Pro
Bex
Sex
Thr
Lys
Ile
Leu
His
Cys
Ser

Val
Ile
Pro
Gly
Lys
Gly
Glu
Gln
Leu
aAla

Ser

Lys Asp

Glu
Pro
Asn
Glu
Gly
Glu

Glu
Lys
Lys
Ala
ala

TyT

Val
Gln
Asn
Ile
Asp
Gly
Ile
Pro
Arg
Leu

Glu

Ser
Phe
Glu
Glu
Gln
Leu

Lys
Lys
Ala

Phe

Sex

Val
Gln
TYX

Leu

Ile

Glu

720
Fhe
735
Leu
750
His

Pro
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Phe
Leu

Asp

AXg
Gln
Blu
Gln
Pro

Gly

Vel
His
Leu

Leu

Ala
Asn
TYE
arg
Axg
Pro
Ser

Asn

Ile
Gly
Ile
val
Leu
Asn
Glu
Leu

Gly

Lys
Asn
Asn
Fhe
Met
Thr
Thr
Lys
Val
Vval
Phe
Arg
et
Lys

Tyx

Leu
His

Ala

Thx
Gly
ala
Gla

Val

ala
Asp
Thr
Val

Gly

Asn
Thr
Tyr
Gln
Val
Glu

Gly

Val

Lys

Asn
Ser
Pro
Lys
Glu
Gly
Ala
val
Ser
Val
Glu
Glu
Phe
Sex

Ide

155
Pro
170
Ala
1es
Axg
200
Arg
215
Gly
23

Glu
245
Deu
260
Val
275
Pro
280
axrg
205
Glu
3z2¢
Arg
335
Thx
350
Gln
365
Ser
380
Asn
395
His
410

425
Gln
440
Lys
455
Gly
470
Ser
485

500
Zsn
515
Leu
530
Phe
545

560
Asp
575
Glu
590
Val
605
Phe
620

Thr Arg Trp Ser

Gly Ser
Ser Leu
Asp Asn
Lys Trp
Asp asn
Glu His
Glu Val
Phe Ser
Lew Glu
hsn Bsp
Arg Phe
Pro Ile
Tyr Glu
Arg Fhe
Ser Ala
Prc Pro
His Pro
2sn Val
Ile Gly
Leu Gly
Ala Pre
Gln ksp
Gly Val
Leu arg
Arg Gln
Ser Glm
Ile val
Val Pro
Lys Gly
val Lys

Pxo
Pro
Ala
Leu
Ber

Tle

Ala
Lys
Cys
Glu
Ile
Gln
Ser
Gly
Glu
Sex
Phe
Lys
Phe
Ile
Gly
Asp
Ser
Glu
Met
Leu
Leu
asn

Ser

Lys

Arg
Glu
Axg
Pro
Asn
Axrg
Gly
Ile
Glan

Leu

Pro

Gln
Gly
Ser

Brg

Tyr
Axg
Leu
Thr

Asp

Thx
Asn
Arg

1lle

160
Thr Thr
175
Thr Cys
180

ala

Gly

Fhe

Asp Rxyg Lys

AsSp Thr Ser Asn Txp

Lys Gln

Val Lys
430
Leu Lys
505

520
Lys Met
535
Ala Fhe
550
ile Pro
565
Pro Asp
580
2sp Sexr
595

610

Ile Asn
625

4/32

Len
Glu
Pro

Sex

Arg
Ala
Ile
His
Val
Sex

Gln

Ser
Pxo
Val
Ile
Sex
hsn
Ala
Lys
Glu
His
Lys
Gly
Gly
Glu

Gly

Ser
Gln
Val
Ley
Pro
Thr
Glu
2sn
Het
Val
Glu
Tyr
Gln
Hiz
ser
Ser
Gln
Arg
Ile
Gly
Ser
Gly
Pro
Gla
Thr
Sexr
Asn

Gly

Ala
Asp
Gly
ASp
Leu
Leu
His
Asp
Phe
Pro
Lys
Ile
arg
Ser
ala
Ser

Leu

Leu
Asp
Gln
Thr
Rrg

Arg
Ala
Bis

ala

165
Leu
180
Lys
1925
Sex
210
Ser
225
Glu
2490
His
255

480
Pro
495
Axg
510
Glu
525
val
540
Glu
555
Lys
570
Glu
585

600
Ala
&15
2la
630

(139)
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Sexr Lys Bsp Gly

Azn Gly Glu Ser

Thr Leu
Ile Gln
Lys Sex
Ala Leu
Gly Ile
Ser Axg
Val Asn
Deu Pro
Sér Bis
Ala Lys
Asp Val
Gln Ser

Gin Leu

- Gly Tle

Ala Gly
Lys Ser
Thr Leu
Ile arg
Lys Sex
Glu Thr
Glu Sex
Axg Gln
Lys Lys
Glu Lys
Gly asp
Glu Lys
Glu Glu
Lys Thr
Ala Glu

Leu Met

Arg
Leu
Pro
Asp
Glu.
Ile
Het
val
Asp
Ala
Asp
Met
Asp
Ala
Sex
Sex
Asn
Gly
TYyX
Leu
Val
Met
Asp
asp
Met.
Thr
Arg
2xg
Ile

Tyx

Axg
Ile
Gly
asp
Gly
Met
Pro
Leu
Asp
Ala
Pro
Ser

Phe

Pxo
Ser
Gly
Axg
Asp
Glu

Sex

Gly

Arg
635
Leu
650
ser

Gly

Arg
Gly
Ser
Axg
Pro
Axg
Glu
Ser
Asp
His
Phe
Asp
Ala

arg

Lys
Asp
Ber
Pro
Asn
Alm
Thr
Sex
Gln
Lys
Ala

Gy

Lys
Glu
His

Sexr

val
Lys
Thxe
Axg

Gly

Ser

Cly

Leu
Val
Sex

Phe

arg
Teu
val
Deu
Phe
Glu
Val
Glu
Asp
Glu
Glu
Lys
Lys
Ile
Gln
arg
Arg

Ser

2Zsn
Thr
Glu
Ile
Pxo
Ile
Pro
Lys
Vel

Ser

Ala
Gln
Lys
Lys
Asn
Gly
Gln

Bis

Tyr

Asp
640
Asn
655
Gly
670
Ser
685
Glu
700
Sexr
715
Ser
730
Tyr
745
Ile
760
Asp
¥75

720
Asp
805
Arg
820
Gln
835
Ser
850

865

895

Glu

5732

Gly

Leu
Asp

Lys

Pro

Ser

Bis
Lys
Asp
Leu
Asp
Phe
Arg
Glu
Cys

Ser

Ile
ala

axg

Ile

Leu

Ser
ASp

Ser

Lew

Phe

Met
Asp
Gly
Ala
Pro
Ala
Gl
Ser
Sex
Thx
Brg
Lys
Asp
Thr
Tle

Arg

Met

Ala Val
645
Met Glu
660
Gly Met
675
Glu Leu
€30
Glu Thx
705
Tyr Sex

Ala Leu

Asp Axrg

765
Ser Ser
Thr Trp
Ser Pro
Gly arg
Ala Ser

Asp Leu

‘Gln Lys

(140)
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Asn
Leu

Val

1200

Ala Arg Pro Gln Ser Pro Arg

1115

Tyr Ala €ln Val Lys Lys Pro

Agp Ser Asn Arg Sex Thr Pro

€lu. Gly Bis
1120

Leu arg Gln Glu Phe Gln Gln &la Lys Gln

Asp Arg Arg Arg Thr Tyx Ser FPhe Glu &ln

Arg Pro Ala Thr Gln Ser Gly Brg His Ser

Gln Met GIln Arg Gln Arg Gln Glu Glu Arg

Ala Gln Arg Gln Tyr Ser Ser Leu Pro Arg

Ala Ser Sex val Ser Gln Asp Ser Trp Glu

Gly Glu Gly Phe Gln Sex Ala Lys Glu Asn
1250

Tyr Gln Gly Ser Arg Asn Gly Tyx heu Gly
5

Ala Arg Vel Met Leu Glu Thr Gln Glu Leu

Arg hrg Lys Glu Gln Gln Met Lys Lys Gln
0

Pro Ser Asn Tyr Asp Sexr Tyr Lys Lys Val

Ala Fro Pro Lys Gly Pro Phe Arg Gln Asp
1325

Ser Gln Val Ala Arg Leu Asn Arg Deu Gln
0

Gly Arg Prc Phe Tyr Ser
1355

<210> 3

<211> 29268

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 1555118CBl

<400> 3

.

get gec

tctgggecea coegeaccgg
acctgttogg cocggecegy
cgycageacy ggcatogtyg
ccagcaggeg ctgo

gattcatcac ttagaatata
tgttogttgaa gataaagaca
gattgagage cccagtggaa
agtggcogee caactggcetg
tgctctaaaa ctaggcacte
acctgetgat ecccageceaa
tecagattee acgcagaact
actaacttcyg ccaagaacta
tggggaagga ggcccattgy
gattctagga ctotteatec
atttcacgea aatgaatgta
tgcteagget caagatgtot

gegtectecg
cgtggtogee
tgecctgcaa

agggtgttce
agegtagggy
gggggccagyg
ggagggocag

cagatggagy
agctgattge
accctgeaga
catttaagee
cactgetogt
gecgettcaca
tggaagacag
aggacacatt
gaatacatgt
gaggcatiga
ttgtaaaaat
tocgocagge

aatcctggat
tgtgtttgaa
t

Met
Lys
Zsp
Asp
Pxo
Val

Glu

Gln
Pro
Gly
Leu
Pro
Gln

Val

Met

axg
Gla
Tep
Ser
Ser
Ser
Asn
Axg
His
Arg
Pro
Asp
Pro

Pro

(141)
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ggggagecgyc geccegggte
ctgegecege ggggtoagac
atgaaagtga ccgbgtgett
ctgegegteg gegageteac
ggtoctggtt actgggtgaa
cecagatgaty tettggeaga
Jeacaagaac cactccacaa

rE

aattygtgag
gaggagaage
ccetgatgge
agaagttttyg
gagtgatatg
agtgccctte
agacaacage
caacaatgtyg
aatgaaatct

6/32

c

gagattgaay taaccccttc
agtgaccoag tgocaggeee
cagagtctga aactggttgt
aatggtgtac agacagasct
acaagaacag tggagatttc
ttttcatcte tgagtggaag
aggtccaage gggagugact
gatctogtag acaaaacctt
ceaagtgtae toctecacgt

60
120
180
240
300
360
420
480
540
600
6§60
720
780
840
300
860
1020
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gettoctaca
tggtaataat
actasagaca
gcaacasaac
ctegeetete

ct

cazaaccgty
gatggegttt
geaaatctoa
aagagtecec
atgggatttg

cttg

aacagtatga.
t aa

aaagtecagtc
a

attggetete
cotab

53
«

Caggaaccga

tagtectgaa

acagatgcat

gcagcaataa
gttt T

gc
aaatgcasag

cggtcccatt
acaatcaggg
agagcttgty
ccgccargar
cteckctggag
tggccteggg
tittatcaaa
tgaccagety
ggaaacactt
gattetgagg
geoaatgettt
cctgeateca
tgacggatgg
gggcctegaa
gecacatcaac
ctcgaagage
atcggaatct
ggagagtcty
ceggecgeac
atectacgat
tggccaagga

tttgtaaeaa
gacagaattt
gcecatgetca
ggacatttte
acaagegage
gtgagcttaa
tecateakte
attgecagtta
aggcggecaa
aggccagaga
gagaactgtc
cttggcactt
gccgagaghty
gattacagce
ttcagatctyg
atggaccttg
ccaagcaaag
cagactgeag
atggttegag
ggacctgaag
gototgaatt

acattttacc
tggaggtaaa
ggagcaccaa
tgcecccgaga
agcteacett
aag

ggt
aaagggagea
tgogagagat
gcaggggyayg
gttgaaagga
tgagatccece
at

ceL
aaaattaaga
gactctteea
gcaataaaag
gtcaccggac
acagcatege
gaacctgact
ctgaatgatt

cag

(142)

PCT/USO2/00647

ttaacatttt
JasaatCygy
cagctteoct
cteccteact
ttgacctaaa
tacatggtce
atggecgect
gaacccagga
tggteattge
gctgtgcact
caggttctge
acttggagat

atggaggege
atggggaatc
tgtecatgga
gaccaatgga
asaatgotgt
goagtocaca
aagtteocace
acagetetgy
tgacacegge
tgecagatga
attttggtcc
tggeogagot
gecgaggety
aaatagaage
gtgagtetge
e

tgcttttaag
totkbttgogs
gggaaacatc
ggatcctgea
aaccacctet
agacasacag
ttctecaaca
ggtggatteca
caggeageck
aagoaaggtt

gatggtegte
aagtcraacc
cgagggatga
gagtgtoggy
aggcgasatg
aaaggtctat
ccacattety
gcagtatatt
gaatcaatta
cactocattgy

tgcgaatgaa
acgaagetat
tecagthtggt
cattttecaa
ataatagtat

tgetgeccaa

ctetgggatt
tteccagates
atttgaaage
ctggacaaaa

caggaagaat
caatgagagc
tgacggtety
cecteaggag

gacctteect
tttagagcag
totgataaga
aattcggage

co:

tt

ttecacaggee
ccattgacaa
getctoacte
tagaggacat

caaattgaaa
aaagaagaag
tctcattttg
cggcketcaa
ttacagtgat

<210> 4
<211> 194
<212> DNA
<213> Homo

<220>

&

ggcttcggeg
tetotoctga
tkctgtgete
gacaggacac

sapiens

<221> misc_feature
<223> Incyte ID No: 1555118H1L

<400> &

ccatgctgag
aaasagcgea
gttctettic
tgtottaa

<
gtatgggect
cgcttitact
M

gaagatccag
getttgaagg
cgtetteage

tt

aaaggaaaat
caaagttogt

caaatgcata
Tt

g

caacaccaca ttotgetoty ggettogogee tcgaagatta cagccacage totggagtgg
attcageagt atatttteca gatcageaca tcaacttcag aictgtgaca ceggocagge
agectgaatc aattaattiy asagectcega agageatgga cottgtgeca gatgaaagea

aggtrcactc

<210> 5
<211> 533
<212> DNA
<213> Homo

<220>

atty

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 5

ggaatcetgga
teageaggty
tttagageag
goggecactt

acaaccagtt
ggcctggeac
aaggggttac
ctgtcteaaa

7227391H1

tcagactetg gecaccaggt gtgsageget tguctgggta
tagggtcactg cttoteotea ccageagtoy agtgectagt

ttoaatotoo

G
agcatetggg ctotgccgat ctgeagggtt tocactgggg

g

e

7/32

ge

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340

£0

120
180
194

60
120

g 18C

240
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ctetcaatet tgtggagtgg ttcttgttct tcaracacay caatcagett gtcotttatct 300
tcaacaacat Lo te ot tgt atattctaag 360
tgatgaatct tcacceagta accaggaccc ttctcccggg tettcaggta cegetgeage 420
gcotgetggg tga Cc ga ct 480
gteetgocga ageacacggt cacttteate ctggcccccg gcgaccecge cgg 533
<210> 6
<211> 588
<212> DNA

<212> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 70158486vi

<400> 6
ccatggacag gaggeggeac ttitggtttte
agagagcecaa tgactgactt ttcatactgt
agoacacttg gagatttcat t

aaaacgccat cattattacc asaaatgtta 60
toacggtttt gtyggaggaag cacgtggagg 120

tctacgagat ceacattgtt gatr.r.r.t:aca
cgcttggace tgctgtitgte ticaatgocot

a8 att

aaaggttttg 180
atacattcat tttcgtgasa tagtcecctee 240
cggatgaaga gtcctagaat ccticcacte 300

actgttcttg tcatatcact caatgtg‘tcc
tgt tcazaactte

cteettooee agaaatctee 360
ttaqttcttg gogaagttag tagttotgtc 420

ttcagactet ggecaccagg gcgtgaagcg
actggggtea tgottetcat cacaageagt

<210> 7

<211> 481

<212> DNa

<213> Homo sapiens

<220>
<221> nisc_feature
<223> Incyte ID No: 70162686V1

<400> 7
gaccatgtat ggaagagtet ctggtaacca
ttaggteaat cttaatttte tet

gy macaaccagt 480
ctryggctggy tatcageagy tgggcctgge 540
ggagtgecta gttttaga 58

cagtq&aacc aagtccttcs gggectttct GD
20

gtgagggaga ggatggtbtt ceoteccagee
gggaagotga tgcgtetgtt tcaggactat
ccgattttce atggacagga ggcggeactt
aaatgttaag agagccaatg actgacttit
acgtggagga geacacttgg agatttcakt
aaggttitgt ctacgagatc cacattgttg
a

<210> 8

<211> 355

<212> DN2

<213> Eomo sapiens

<220>
<221> misc_feature
<223> Incyte IR No: 70151326V

<400> 8
accagagact cttccataca tggteccggt
g

ttggtacteg gggactcttg tttrgttgea 180
cggttcotgt gagatttget gtotttagte 240
tggttttcaa aacgeecatea ttattaccaa 300
catactgttc acggttttgt ggaggaaage 360
gectggegga agacatctty agoctgagea 420
atttttacaea tacattcatt ttogggaszat 480

481

cceattttty taaazaacat tttaccgaag 60

.

ggagcagcaa gootacaa

to gaattttgga ggtaaatggg 120

agagatgtca ctggacgaac
ggggagacag categetggt cattgcccgc
aaaggagaac ctgactgety

ct g tgct cacc 180
caagasggac attttctgec ccgagagttg 240

aatcceccty gatgattoag gttctgctgg

gCo: cacctitgag 300
coteggggty agettazaag ggaac 355
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<210> 9
<211> 417
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 70154198Vl
<400> 3
gctgtaatct toegaggccca atcccagage agaatgtggt gttggagaag gtggaacttc 60
actcteggoe catcegtoat toggcageaa tagacctttc tgtttgtott gtagactgea 120
agtgccaagt ggatgcagga tactattatc atttogocta geggtggtta cagcattttg 180
acagttctca aageatggct tggaamatge cccacactet geaggatoct ccattggtcet 240
ctetggecte ctoagaatca coaactggat catcoctcgg atggttocet ccatggacat 300
tggececgecta agtgttteca tagettegty tte co ttececccatta 360
cggcaatcac tggtcatica tttgcagacg accatcotit amageagege ctteacy 417
<210> 10
<211> 537
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 208423876
<400> 1D
ccttgacttt caattitgoce ttttcctitt tettetockt ctetttegtt tttttgactt 60
toctggettt attttooaty tectetaget cegaattece ctgaggggea gactcacaat 120
tc cc t tat accgteaget tctatttett 180
caggtcocate gtaggatttg tcaatygctg ctetaaaget ctcattgcag cetcggocte 240
gaaccatgtg cggecgggge ctgtgmaagg gaaggtoatt cttectgace teggecactg 300
cagtclgeag actctcceaag gagotguact ttitcaamcc cagagttggs coaamatcett 360
tgettggage thcogatttt tgtccagoca atgagtgmac cttgetttca tetggoacaa 420
ggtccatgot cttegaggct ttcasattaa ttgattcagy ctgctggecg gtgtcacaga 480
tetgaagtty atgtgotgat ctggaasata tactgetgaa tocaccccag agtotgg 537
<210> 11
<211> 498
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 70155%823V1
<400> 11
cctttetgga tottoattot cotottggeyg ctititctce ttgactttea atttgocctt 60
teoettttee ttetcettet ctttegtttt ttigactttc ctggottaat ttoccatgte 120
ctotagetee gaatitccoct ga. C t 180
agagetotta tcagacagac cgtcagette aatttettaa gotceategt asggatttgea 240
aatggetget ctaaagotet cattgeagee teggoctoga accatgtgeg gecggggect 300
ttgasaggge aggtcattet tectgaccte ggocactgea gtttgcagac tctecaagga 360
gotggacttit tctaaaccea gagttggeeo aasatetttg cttggasatt cogatbtbtg 420
teocagecaat gagtgaacct tgetttcate tggeaccagg tocatgecet teggggebtt 480
ceaattaatt ggattcag 498
<210> 12
<211> 488
<212> DNA
<213> Rattus norvegicus

9732
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<220>

<221> misc_feature

<223> Incyte ID No: 70245760971

<400> 12

ttggetttat tttcecacaca catctagetc agggtttece tgaggggeag acteacaatt 60

cagagetgty b gt getott at ccateagett ctgoctctte 120

tggoccgteg taagatttgt o t t g ggcegt 180

cgeaccatgt gtggtetggy tctghggaag ggcagatcat tettectgac ttcagacace 240

geagtetgta ggctetocaa ggaactggac tttttcoagge ccagggttgg accaaaatct 300
t gt agtgactgga ctttgcttte gtetggeaca 360

aggtccatge tottggagye ttteaggtta attgattcgg gotgoccgac gtggtgtcac 420

aattctgaaa ttgacatgtt gatctggaaa atatcotgty gaatccacte tagagetgtg 480

actgaagtet teaaggece 498

<210> 13

<211> 460

<212> DA

<213> Rattus norvegicus

<220>

<221> misc_feature

<223> Incyte ID No: 702458746T1

<400> 13

gtotggccog amgtgagage tottatcaga cagaccatca gottetgect cttotggece 60

gtegtesgat ttgtcaatgg ctgctcggaa gotcteattg cagecocgge ctogeaccat 120

gtgtggtotyg ggtoctgtgga aggacegate attcttoctg acttcageca cageagtcotg 180

taggetotec aaggaactgy actttttcag geccagggtt ggaccaasat ctttgectgg 240

agegtetgac ctgegatcag ccagtgactg gactttgett togtetggea caaggtccat 300

getottggag gottteaggt taattgattc gggetgeoceg actggtgtea caattctgaa 360

attgacatgt tgatctggaa aatatcctgt ggaatccact ctagagetgt gactgaagtc 420

tteaaggcee cattecagac tgggatgtae tggeggugac 460

<210> 14

<223> 245

<212» DNA

<213> Rattus norvegicus

<220>

<221> misc_featuxe

<223> Incyte ID No: 701335936H1

<400> 14

aaaggcceey aaggacttgg attcactgtg ggaactagag attcottggat acatggacct 60

ggtcecattt ttgt tat ag gga tggecgocta 120

caatcaggag acagaatttt agaggtaaat ggeagagaty tcacaggaag sacccaggaa 180

gaacttotgy ceatgotyag gageactaay cagggagaga cggtatcact ggtcattgoe 240

cgeca 245

<210> 15

<211> 260

<212> DNA

<213> Rattus norvegicus

<220>

<221> misc_feature )
<223> Incyte ID No: 7006396%4H1

<400> 15

attttggtoc aaccctggge ctgaaaaagt ccagttoctt ggagagocta cagactgctg 60
gat

tgyctgaagt

t

atggtgegag 120

gCCcgegdcty caatgagage ttocgageay coattgacaa atcttacgac gggoecagaag 180
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aggcagaage tgatggtcty tetgataage getctogote gggocacaca getctgaatt 240

gtgagtctge cocctcaggga

<210> 16
<211l> 211
<212> DNA
. <213> Rattus noxvegicus
<220>
<221> misc_feature
<223> Incyte ID No: 700639694F6

<400> 16

gatc (2 cc ¢ ¢

at o

ttecgagoay ccattgacaa atcttacgac
tctgataaga getetegote gggecacaca
aaccctgage tagatgatgt ggaaaataaa

<210> 17

<211> 276

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte ID No: 701191467RL

<400> 17
ctatagtoce caagataasa ggaaagacct
tgaagtaccy cegtoccoge caccacatce

tcacageret agagtggatt t &

ggG

tga

getotgaatt gtgagtetge
g

attgettcee agtgatgggt
cagtctggaa tggggcctty
t teaa

gtgacaccag togggeagece cgaatcastt
gtgccagacy aaagcaaagt ccagtcactyg

<210> 1B

<2)1> 555

<212> DNA

<213> Canis familiaris

<220>
<221> misc_featuxe
<223> Incyte ID No: 702771158HL

<400> 18

aagatgttec acctteccct coctoageace
caggeccoga gggggcages cagaccagta
gaaccccaty actgeageceg tgtagctoaa

aacctgeaag cotocaggag
gectgak

acagagtgge ctaccaggaa
ccoctacege geccaggate
taccaccgag ctcageccag

cececrtocaggga

gggctgagaa
aagacttcag
tttcagaatt
catggacctt

atgggtagac
ccaggcagaa
cocagaagog

cgacatctga catcaccttc

gact tce

tet ac taggt t <
gggasaagga geggacagga gygtgggege
t ga t ot t

cac

gaggttgcaa cactigacty
gaaaggacag gagtcacasa
cagttgageg caactggcag

t tte

£
catcttctaa gttetgtgtg gaatctagaa
gtgaagecact tgget

<210> 18

<211> 257

<212> DR

<213> Mus musculus

<220>
<221> misc_feature
<223> Incyte ID No: 701266650H1

taacaggttt cagactctgg

11732

tgt

ctgaccagag
gacagcactg
tegageagge
ataacttote
ccactggggt

60
1
1
211

w
<

60

120
180
240
276

60

120
180
240
300
360
420
480
540
555
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<400> 13

gasaaatgea aamaasatta agattgacct aaagaaaggc
tgtggaacca gagattotic tatacatggt
ce

astggcagag
aagcagggag

<210> 20

<211> 5689
<212> DNA
<213> Homo

<220>

atgttacagg
sgacagt

sapiens

<221> misc_feature
<223> Incyte ID No: 2582063CBL

<400> 20
atgaaagtga
atgaaagttt
gatcesaact
cttgatgaca
gagcaggate
ccagagatat
gceacsagty
cgacgcagta
tectetgaay
asgcagaaca
agceteecge
tetotgagty
gatgggacag
gagoatatac
ggagggccte
ttattagtaa
aatgattgca
caacatatgh
ge

cegbgtgett
teagecteat
actggataca
ttctitgtga
cacatcacgg
ttggtagtga
aasttgaggt
gtgacecage
ageettcaag
ctgotgggag
gogatactag
ccagtoacee
aagaggataa
ccaacttite
toggaatcca
aangattgga
ttgtcaggat
ttegecaage

cetggtecca
ctacaatcag

(147)

PCT/US02/00647

cctgagggac ttggattcac 60

tetictgtaaa
gggacagaat
t £t

aaacatctta
tttogaggta

teg

cggacggacs
ccageaggeg
ggtgecatoge
tgtagcagac
aggtgatgge
goettggeace
cacaccttca
totaattgge
gaaaaatecc
tectaazace
taactggtet
aatggtggye
cagtcgtgtt
tctggatgat
tgtagtgect
gaaaggtagt
taatyatgge
catgogtaca

cgogtggtey
gbgacceget
ttogeacaty
gataaagaca
accagtgeca
sacaatgtct
gtectbcgag
ctetecactt
acacgctggt
tgcgacagen
aaccaattte
aagtggetgg
gaacctgttg
atggtaaage
tteagtgete
apagctgaac

tgeegtgegy
accggaagge
gagatggagg
gactggtage
gtteemcggg
cagcctttea
caaatatgeo
ctgtcagtga
caacaacagc
agaaagatgs
agagagacaa
ageaacaaga
gacatgotga
tegtagaagt
gaggcggcag
atgaaaatet

ggacggecac
categecaag
aatactagac
agtgtttgat
taccragage
goctEaccaa
tetteoatgte
tagtaattit
tggettecte
aaactacaga
tgctegetey
aceggatgag
cacgggttiy
ccccaacgat
aaccctgggg
ttttegtgag

tt

[>

aa
eccateattt

a
ggttccakgt
tta

cgttttagee
acggtgcaga
ctacctcoata
aatgtattta
aatatccage
acaataggtg
caggatggee
ggcaaatcee
agcocttetgg
agccagatge
gatggoacca
cttygtgtea
gtcaagtecca
caactgatay
accctaagas
goaaggagaa
ctgeccattg
gggattgagy
gagtcaggta
atagaagatg
toceatgatyg
agtgatteag
gaaggatttyg
caattggatt
actaaactca
& <

ga
ctgacagcea
gagcaccecy
gegeacacee
gtacgactgt
ttaagaaagy
getoagetee
gacttaagge
aagaggaagt
tetttegecs
agattcecaaa
gggaatttct
giotcaaagg
ttattaatgy
cagtaaatgg
ggtetatgte
taagcaagtg
amacagegtt
ggcttgatga
aataccagct
acaggattgee
atgtgggott
cegactgete
gacgtcagag
tegttaasac
atacagtgga
&

gtatattgac
actgaaccac
ctegggaaaa
aagcagtogt.
tacagasggt
aa

aacaggagty
cegectgage
ccaccatocg
tataacacca
ttgggattca

te

tgaacagtge
agatagactc
ctecagecte
aaaaaatagg
goatcactte
t

ggttoctgea
ctattcaage
agggctteac
tcactcaaga
ggeaccteag
caagaggett
cagagsatgta

att

g
aggagacaga
tgtttegotg
ggaagacgce
agaaacgasas
gacatttgaa
taaccggtca

cttatagagg
ttgagaages
ttecacccaa
gcagaagatg
gteccactta
aaagagaacc
tot t

taaatggagt
ceaagatgga
gggaactgaa
aggatattgt
atgattcagyg
acgcagattt

agatttagtg
aggaactgty
tgcagageea
tcttacacct
atetgeagge
gggaatcett

agaatccoty
tactgaaggc
caatyagcty
ggatgataga
atcgeccage
gtcecctaca
agtgcttcet
tgtgacggoa
tttgagtceca
tatgtcagaa
acgaaaatea
tgaccageaa
a

ttgggcaaga
aataaacgag
aagtcacctg
gaacgaagaa
agaaatgetg
gtgaatatgc
ccacatetet
gatgetggta
gatgttgate
asacgcacaa
aaaagcatgg
gcaggttcte

caaaccaaga
gaatgatceca
ggagcoccee
ttteceatte
coctoagtag
cccaagatga
ctgaccagta
ctegggecaa
cagttcttge
agcaatttte
atttaggtat
ccagoagaga

tgceatgoea
gettattgte
tggacctoag
cctetacagt
gataatgggt
cactgtcatt
ctettecage
ggctgeaate
tittcascga
agatgccagt
agctgacgagy
tgtgggteet
p

Eetbae

actttgaaty

tc
gggatattce

tty
tttcecategt

ceacggecge

12732

agac
ggataatcag

aggeagggaga

120
180
240
257

60
120
180
240
300
380
420
480
540
600
660
720
780
840
9ap
360
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
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tgcaatgaga
gatgatgaag
gagtetgtat
aaccaagaga
aaagatagag
ggagacatgt.
ataaazatac

gcttoagage
gcatggagac
ccacagecag
aaggtgataa
ataaggagaa
tcaggtttgg
aggaatoott

tgecategacs
ctiggaagaa
tgatcagoct
gactgataga
guataaastyg
caaacatcge

anatcttatg
gacacagaag
tecccactete
aaaaaggata
aaagccaaga
aaagatgaca
gaggagagga

tacatcagaa
t £t

getgasatte
gtttettett
catatgatgg
gtagacagta
ttteageaag
caaccetgge
gtgcagatge
tacagctate
gagcagaact
agctaccaag
ctggasactc
cagactactt
tacgececte
aggctgaaca
taacggatge
agtttttita
aageggtata

aagatttteca
atgeaggtta
atgctttyta
acagatcaac
caaagcaaga
cgaacgeacy
agoggoageg
tgecteggea
actcccetgg

teggacattt
catggetete
tgcoccaagte
toctageaat
tgaagatgta
gecggegacy
goaggaggag
aagcaggaaa
ggaaggctto

ggckgtgaty
sacgctagac
aagaagcooege
cat t

ataaaccege
asagttcaag
tggagagaca
aaactggaaa
agggaatget
agattgagea
tacgaatgaa
aagctegaga
atgagttaat
cteagageee
ggaattceasa

tot

(148)

PCTIUSO2/00647

ggtagatgat 2820
atcagggage 2880
aatgaatgga 2540
agaaaagaag 3000
gaagggcttg 3060
aacgggtaaa 3120
goaggageay 3180
gogtgactat 3240
glatggggga 3300
acgagaagyy 3360
accctcacet 3420
o aa 3480

gaagatcgtc
cagageggge
cgogagagct
aatgccagch
cagagtgeca

tg

ggecggaceta
gacactcgght
cocageagge
cggtotoaca
aagagaacce

tagttttgag 3540
gtcocgtggag 3600
ccagegecag 3660
ggactctigy 3720
caggtactce 3780

aggageroct

t;gccaqgaa

cagaggcgga
ata

get
aggageagea

atg 3840
gatgaageag 3900
t 3960

ccaagggoee
gacttcagac
tteatgtege
asacctegat
ggcaangeas

cttocggeaa
tectgagaaa
gcaatazaag
ggtactatgg
tygaaggect

tg gg
tgcgectete
gtaacatcac
cctgtticte
asagtgggcg
tegtactitg
teggtostoe
cctrttgtaa
tatacatacg
tggggaacgt

cc
cacagtacea
tgcaccactt
cctctaagtt
acatacacca

accctgtga
ggaatctogyg
gcagtgacaa
ctcttageta
aaaattgugg

gatgtgccce

cetecoctte

teaggttocy 4020
zaaa 4080

£
acattttoct
agtatttctyg
taatgtottt
caatoatcty
cectactcat
at t

kot

atgaagactt
ttgttggtat
goecactatght
tttgaggtgt
gagttgtecy

agt

gtatttbgeg 4140
cagtgeettt 4200
cteoaagtgte 4260
tcatabgote 4320
cggettggtt 4380

tgggatgaca
ctttotggta

"

tattacagas
ctgecttatg
cttgttceggt
gagagacagy
a

tet
gctaagceat
actcaacatt
cctgttactg
agt: cct

[
agtccsacat
accaatasaag
acacgtgggt

tecttagtete
cttcacagea
agctcttige
tgtttggtea
tgatgatcct
tgagtcacca

tgtgtctatc
gtacatecta
gaatgggaca
agaggcaatt
getoctaagt

gtaattattt
gagataasacc
gatgettgte
agttctycea
P

a a
taattagttt
agacagtcat
taatgecatec

gaaattctec
ttgttetgac
tttgatetge
acacactgca

taggaagage
agettgtoay
totctacgyt
tgtetgacty

e

4440
tggtggagga 4500
cagccatttyg 4560
gacgggagag 4620
ceatgggagt 4680
ggtetgegtt 4740
cagetetgtyg 4800
ceattggece 4860
teatggecca 4320
gaagggcaca 4980
ttttcaagte 5040
gegatgecac 5100
.

t aa

5160

tagagtgtge
acatcctgta
aaagebggag
tgtatggata
tagaaatgat
gtttcttaat
ggatgacagt
catatgeaac

<210> 21

<21L> 248
<212> D&
<213> Homo

<220>

gtgtgggtet
ttgtaaacca
gtgasagete
tgtctatttt
gtgtecacac
cacgtgegge
ggctectitcet
tectaataaa

sapiens

<221> misc_feature
<223> Incyte ID No: 258206381

<400> 21

g
cggggatcte
tggctggggt
agcoataccat
ttttttattg
acgtacccgt
ggtgtctaag

oo

g

ggteggetcec
gctaaagtge
gtatttactt
gcacattgta
gtctettety
tggtgttacc
oo gt

geteactete
atebteoctic
ctgtgaatce
taaaaacaga
tttttgtgtt
catttetgty
agtgtacgey

gogtoagtat 5220
attgttotga 5280
cgatgtggaa 5340
aaasaagaca 5400
gacttgtttt 5460
tcatggtict 5520
cagtyacett 5580
tttctctgta 5640

aggcatattt

cttcctgtta

aasaaaaan

5689

cageggtggt ggcaggaage tcactctoge gtcagtatta gagtgtgtgt gtgggtcetceg 60
gggatctegy tggetoccat cttectteat tgttcotgaac atectgtatt grasaccaty 120
getggggtge taaagtgect gtgastcoccg atgtggaaas agetgoagat gaaagctcag 180

13732
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(149)

PCT/UISG2/00647

cataccatgt étttacttta aaaacagaaa asaagacatyg tatggatatg tetattitit 240

ttttattgg

<210> 22

<211> 549

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte ID No: 7246033H1

<400> 22
ceegggtggt cgtgccgtge
cggtgaceeg ctaccggeag

ace

ggggRCggee
gecategeca
i+

acgatasaga cagactggta
geaccagtge cagttccacg
ccaacaatgt cteagecttt
cagtecotteg ageaaataty
gectctecac ttetgteage
ccacacgetyg gtcaacaaca
cctgegaca

<210> 23

<211> 502

<212> DNA

<213> Homo sspiens

<220>
<221> misc_feature

gcagtgttty
ggtacccaga
cagccttace
cotetteatg
gatagtaatt
getggertece

<223> Incyte ID No: 7978420HL

<400> 23

ggggagocca gagatattty
ttaccaagca acaagtgaaa
tcatgttcega cgeagtagtg

gtagtgaget
ttgaggtcac

ctt

a

aggatceasa
accttgatga
atgagcagga
gecoagagak
aagcaacaag
ttegacgcag
tttcctctga
tcaagragaa

tggcaccaac
acctteagte
aattggecte

ctactggata
cattetttgt
tocacatcac
atttggtagt
tgaaattgag
tagtgaccca
agagccttca
cactgetggg

aatgtotcag
cttcgageaa
teecacttctg

caggtgcatc
gatgrtageag
ggaggtgatg
gagcttggea
gteacacctt
getetaatty
aggaaaaatc
agtcctaaaa

cotttcagee
atatgecket.
tcagtgatag

taastttttee
cttectcaag cageacactg
ctacagaage ctecogegag
tecgectegtet ctgagtgcoa
ggatgaggat gugacagaag
gggtttggag catataccca

<210> 24
<211> 611
<212> DNA
<213> Homo sapiens

<220>
<221> misc_feature

acceagetet
iy

ctgggagtec
atactagtaa
gtcacccaat
aggatascag
ac

<223> Incyte ID No: 55040412H1

<400> 24

getgtgcato aagacgggac
gacacgggtt tggagcatat
gt g

agaagaggat
acccaacttt

agaacectgg ggttattagt
ctttttagtg agaatgaktg
tttgascaag cacaacatat

aaaacgattyg
cattgtcagg
gtttegecaa

taaaacctge
ctggtetaac

gctggtcaa
gacaggaaga
caatticaga

caa
aagatgaaaa
gagacaatge

tegtgttgaa

aacagtcaty
tetcotggatg
catgtagtge
gagaaaggty
attaatgatyg
gecatgegta

gtggttectyg

tat

at

tactattcaa geogttttag
geagggetge acacggtgca

ccctgacage
gagagcacco

cagtatattg
cgactgaacc

14732

coctgttggac

ttgeacctgt
atatggtaaa
ctitcagtge
gtasagctga
gcgacctteg
cacccateat
ccoaaagtga
acaacaggag
acccgectga

@

atgctgacac

tggacatget
gebegeagaa
tegaggegye
acatgaasaat
asatagasga
ttggttceat
gaagaacaat
tgtgaacagt
goagatagac

248

60

120
180
240
300
360
420
480
540
549

60

120
180
240
300
360
42¢
480
502

60

120
180
240
300
360
420
480
540
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(150)

PCT/US02/00647

tectecactreaa gactacctca tagcgcacac ccctogggaa aaccaccate cgetccatce 600

tcatggacag

<210> 25

<211> 462
<212> DA
<213> Homo

<220>

[

sapiens

<221> misc_feature

<223> Incyte ID No: 29285484F6

<220>

<221> unsure

<222> 405, 441

<223> a, t, ¢, g, or other

<400> 25

gagcacceeg actgaaccac cogectgage agatagacte teachcaaga

gegeacacee ctegggaaaa ccaccateocyg ctecagecte ggcaccteag

gtacgactgt aagcagtggt tataacacca aasaaatagg caagaggctt

ttaagasagy tacagaaggt ttgggattca geatcactte cagagatgha

gctcagetee aatetatgtg te &

gacttasgge aggagacaga cttatagagg taaatggagt agatttagtg
t tgt g ccaagatgga aggantghga

tttegocagg aagacgotte nacccaaggy aactgeatge ag

<210> 26

<211> 375

<212> DNA

<213> Homo sapiens

<220>

<221> nisc_feature

<223> Incyte ID No: 5627320R3

<400> 26 .

acactgegtyg gttotetttt gaccggttac ctttgacact gacaccaagy

ctgaatcatt aagtgggact tcaamatgtca gaaattccct ggtgccatca

caatatocte atctictget ttegtitott ttggaatoty catctgoctt

tocagttccect tggotggaag t c

ceatcttggt ge ttectettyg ggatttgece

ctecatttac ctctataagt ctgtcotcetg acttaagtey gocatcoctga

cegggggaga atgit

<210> 27

<211> 543

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: 3209128F6

<400> 27

cgecttecae gaac t o attgttetta

caccagdaaa tttorgacdat ttgaagtcee acttaatgat teaggatctg

tgtecagtgtc aaaggtaacc ggtcaaaasga gaaccacgea gatttgggaa

gtecattatt aatggaggag cageatctaa agatggaagg cttogggtga

gatagoagte aatggagaat coctgttggy caagacaaac caagatgcca

aagaaggtet atgtctactg asaggeaataa acgaggaatyg atccageotta

gagaataagc aagtgcaatg agctgaagtc acctgggage coeectggac

cattgasaca gegttggatg atagagamcg aagaatttce cattccctet

15/32

ctaccteoata
aatgtattta
aatatccage
acaataggtg
caggatggec
ggccaatcoee
gottotggte

cctgcagate
ggtgtaagaa
ggatctgeat
acagttcott
actagateta
atggecgece

cacctgatgg
caggccttgy
tetttgteaa
atgatcaact
tggaaaceoct
ttgttgcasy
ctgagetyges
acagtgggat

611

60

120
180
240
300
360
420
462

60

120
180
240
300
360
375

60

120
i8¢
240
300
360
420
480
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(151)

WO 02/055706 PCT/USO2/00647
tgagaggett gatgaatcogy o ¢ 540
agyg 543
<210> 28
<211> 220
<213> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 3485248H1
<220>
<221> unsure
<222> 167
<223> a, t, ¢, g, ox othex
<400> 28
aatatgeccc aagatgacac tgtcattata gaagatgaca ggttgcocagt gettocteca 60
catctctety accagtocke ttocagetee catgat g gt t 120
getggtactt gggoraagge tgoaatcagt gattcagecg actgotnttt gagtccagat 180
gttgatccag ttetbgettt tcaacgagaa ggattiggac 220
<210> 29
<211> 613
<212> DNA
<213> Eomo sapliens
<220>
<221> misc_feature
<223> Incyte ID No: 7Q199261H1
<400> 23
gtgettecte cacatctctc tgaccagtos tottocagot cecatgatga tgtggggttt 60
gtgacggeag atgetggtac ttgggecaag getgeaatca gtgattcage cgactgetct 120
ttgagtoccag atgttgatee agttettget tttcaacgag aaggatttgg acgtcagagt 180
atgtcagaaa aacgeacaaa guaattttom gatgccagtc asttggattt cgttaaaaca 240
cgaasatcaa aaagcatgga tttaggtata got gtggat 300
gaccagaaag caggttctee cagragagat gtgggtoctt cectgggtet gaagaagtea 360
agectcgbtog agagtotgea gaccgeagtt gocgaggtga ctitgaatgg ggatattoct 420
tt fet gataat: ag g et 't 480
gccatogaca aatcttatga bt gtagak 540
+ £ 17 = 600
atcaggette cac 613
<210> 30
<211> 249
<212> DN&
<213> Homo sapiens
<220>
<221> misc_feature
<223%> Incyte ID No: 6303175H2
<400> 30
tcogogatcta gaacaaagaa at aa aa 60
ccaagaaggy aatgctgaag ggettgggeg acatgttcay gtttggcaaa catcgaasag 120
atgacaagat tgageaaaacy ggtaaaataa aaatacagga atcctttaca tcagaagagg 180
agaggatacg aatgaagcag gagcaggaga ggattceage casaactcga gaatttaggg 240
aacgacaag 249

<210> 31
<211> 501
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<212> DNA
<213> Homo sapiens

<220>
<221> misc_feature

(152)

PCT/US02/00647

<223> Incyte ID No: 2549906F6
<220>
<221> unsure
<222> 137, 164, 463
<223> a, t, ¢, g, or other
<400> 31
& X gg gaatgctgaa gggcttggga gacatgtica 60

ggtttggcaa acatcgaaaa gatgacaaga ttgagaaaac gggtaamata aaaatacagg 120
aatcctttac al tac gea aggattcaag 180
ccaaaactoy agaatttagg gaacgacaay ctegagagcg tgactatget gaaatteaag 240
atttteateg gacatttgge tgtgatgatg agttaatgta tgggggagtt tettettatg 300
saggticcat ggetcteaac getagaccte agagoccacy agaagggeat atgatggatg 360
ctitgtatge ccaagtcaag aagccgegga att et t 420
gatcaactac tagcaatcat gatcggatac agegtctgag gonagasttt cagcaagcaa 480
agcangatga agatgtagas g 501
<210> 32
<211> 265
<212> DMA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 1345452H1
<400= 32
gttccakgge teteaacgot agacchtcaga goccacgaga sgogcataty etggatgett 60
tgtatgecea agt tt to gac agtaacagat 120
caactcctag caatcatgat cggatacage gtctgaggea aganttteoag caagcasage 180
aagatgaaga tgtagaagat cgteggegga cotatagttt tgagcaaccc tggocgaacy 240
cacggecgge gacgeagage gogea 265
<210= 33
<211> 469
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 254290676
<220>
<221> unsure
<222> 77, 194, 196, 441, 466
<223> a, t. ¢, g, or other
<d00> 33
gbtatttgeg bgetcaggaa tagaagggce tccctttete aggagtotga agtotgttea 60

aac ct catcttgecg gaagggecee ttgggagggy 120
cgrtaactggg gtcctggact ttcttatacg agtcatagtt getgggeece teggaaggag 180
getgettctt catnanctge tecttecgee tetgtioctg gegaaggage tectgagttt 240
ceagcatgac cctggegttg aagecatgte ctoccaggta gecgttcoty gagecttggt 300
agctggagta tte to {1 t tteocccaggo gagtagttet 360
get ga gt tgg catttttcct gocttitgecga ggcagagage 420
tgtactggeg ctgggoctgt ngggagtotc gegetectoe tgccgntge 469
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<210> 34

<211> 558

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: 71009002V1

<400> 34

caggcccage gecagtacag ctetotgect cggcaaagea ggaaaaatge cagoteggic 60

toccaggact ctigggagea gaactactcc cetggggaag gettecagag tgcceaagag 120

aaccccaggt act t aca tc 180

aacgecaggt catgetgoaa actcaggage tecttegeea ggaacagagg cggaaggage 240

agcagatgaa gaageagect cctbccgagg ggcceagoaa ctatgactcg totaagaaag 300

tecaggacce cagttacgee cotcccaagg ggcoctteeg goaagatgtg ccccectece 360

cttcteaggt t tc £ gaaagggagy coccttctatt 420

cctgagcacg caaataacgg atgottoatg tegegesata aaagacattt toctatgaag 480

acttgtatte cgggagtitt ttaaasacct cgatggtact atggagtata ctggtogtgy 540

tatcagtgee tttaageg 558

<210> 35

<211> 632

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: 71008521Vl

<220>

<221> unsure

<222> 605

<223» &, t, ©, g, or other

<400> 35

ttecccacac agagetgtgg tgactcasco 60

stgtataaac gcagaccagg atcatcactt tattggtaat gttgagtcat aaggeagtta 120

caaaaggacc cccatggtga ccasacsatg tiggactatg geottagettc tgtastagga 180

tgaccgactc toccegtoaca aagagotgay 240

agtacgacaa atggetgtge tgtgaagtac cageaagcce caatttttgy tgtatgtoge 300

ccacttttec toccaccagag actaagatgk catcccatag ctaagagaac ttagagggag 360

a teat. tg tcactgcaag tggtgeaggyg 420

atgttacaac caagaegogy acaactceety agtagggecg agattcetgg tactghggag 480
ca o] atgattgtca cagggtgggs aatccttcca 540

tgaaacagac acttgagaca tagtggeasa gacattamgg cettccattt ctttgoctac 600

acegnttaaa ggeactgata ccaacaacag aa 632

<210> 36

<211> 646

<212> DNA

<213> Homo sapiens

<220>

<221.> misc_feature

<223> Incyte ID No: 71010168VL

<400> 38

cttectagga gaattbctit citagetete coctcatgat agacaceggg ccaatggeag 60

geqeagette ceceggeagy agecactoot gtctoccacg ticcccacac agagetgtgg 120

tgactcaacc cacgtgtcag gaacaggacc gaacaagegt atgtataaac geagaccagg 180

atcatcactt tattggtast gttgagtcat aaggcagtta caasaggace cccatggtgas 240

ccaaacaaty ttggactatg gettagetbe tgtaatagga tgaccgactc toccgteaca 300
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(154)
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asgagctgag [= t atggctgtge
tggtgaagta ccagaaagce ccaattttty gtgtatgtcey cecactttic ctecaccaga
gactaagatg tocateccata get ctt ga gaa cgeacgtoat
cctoeactto aggtgaattt gltoactgcaa gtggtgcagg gatgttacaa ccaageegey
gacaactcat gagtagogee gagattcrtg gtactgtggs gaggegeaga goatatgaac
acctcasaca gatgatgtco cagggtggga aatcettcca tgaaac
<210> 37
<211> 498
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 70050181V1
<400> 37
agetttoace tccagetttt tccacategg gettcacagg caatttagea coceagccat
ggtttacaat acaggatgtt atg agateccega
gacccacaca tact £ s

aza tgttctotgt ¢ acggettttc ctttgtcttt tatgtttcat
ggcagaacta cttagaageg tggcategee agtcagacat geagtotgte gatgeattag
acaagcatca attgoctetg acttgaaaaa ccgtagesgag cagatcassa tgactgtetg
gtttatctet gtoccattot gtgocccttee tgacaagetg teagaacaaa aactaattaa
aataattact aggatgtact gggccatgag ctcottoctag gagaaattet ttcttagete
tceceotoaty atagacac
<210> 38
<211>» 572
<212> DINA
<213> Homo sapiens
<220>
<221> mise_feature
<223> Incyte ID No: 6833928H1
<400> 38
et at gateaaaccag acagtcattt gatotgcotet
ctacggtitt tcaagtcega ggcaattgat gettgtctee tgeatccaca cactgeoatgt
ctgactggeg atgecacget cotaagtagt totgccatga aacatasaayg acaaaggasa
ageegttaca catcacacag agaacattit cgggteccac ageggtggty graggaaget
cactetegeg toagtattag agtgtgtyte tgggtctogy ggatotogot ggcteccate
trecttoatt gttctgeaca toctgtatty taascoatgy ctggggtget aasgtgocty
tgaatcccga tgtggaasas gotggagotyg aaagetcage ataccatgta thtactttaa
asacagasas Jasgacatgt atggababgt ctattttttt tttakgggea catggtattt
ttgtgtggac ttgttittag aaatgatgty tecacacacy taccegtgte tettctgeat
ttotgtgteca tggotetggt tettaatcac gt
<210> 38
<211> 550
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 70089663Vl
<400> 39
gcteat t agt a t taa aa aaaagccegtt acacatcaca
cagagaacat tttegggtece cacageggtg gtaggrcaggaa getcactote gegtceagtat
t g at ctc ggtggeteoe atettectte attghtctga
acatcetgta ttgtasacca tggetggggt getaaagige ctgtgaatee cgatgtggaa
asagetggay gtgaaagetc agcataccat gtatttactt taamaacaga asasaagaca

19732

360
420
480
540
600
646

60

120
180
240
300
360
420
480
498

[

120
180
240
300
360
420
480
540
572

60

120
180
240
300

JP 2005-503107 A 2005.2.3



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

WO 12/055706

tgtatggata tgtctattitt ttttrtattg
tagaaatgat gtgtccacac acgtacccogt
gtttottaat cacgtgegge ggtgtctaag

ggctettget too

catatgcaac

<21Q> 40

<211> 514

<212> DNA

<213> Rattus noxvegicus

<220> '
<221> misc_feature
<223> Incyte ID No: 702231139H1

<400> 40

aagcaatitt caaatgccag tcaattggat
gatttaggta tagctgacga gaactaaact
ccccaataga gatgtgggace cetectbggg
geagacggct gttgctgagy tgacccigaa
acgaatcate cgaggaaggg goctgcaacgs
cgateagece atggtggaty acgacgacga
agaaagttca aggtcaggga gggagtcegt
tetggagaga caaatgaatg gagacccaga
camagccgga aaggataaga agaaagaccyg

<210> 41

<211> 544

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte ID No: 700273304F6

<400> 4l

cectgaatggy aacattoett tocacogees

caacgagagc ttocagagcog coattgacaa
at ot

(155)

PCT/USN2/00647

geacattgta tttttgtgtt gacttgtrtt 360
gtctettctg catttctgtg teatggtict 420
tggtgttace agtgtacgcg cagtgacctt 480
cetgagebgt gagacacage tttctotgta 540

550

ttegttaaaa cacgaaaatc aaaaageatg 60
caatacagtyg gatgaccaga gagcaggctc 120
totgaagaaa tocagetett tagaaagtet 180
tgggaacatt cctttccace goccacggee 240
gagcttcaga gccgecatiy acaagtecta 300
aggoatggag accttggaag aagacacaga 360
gtccacgtee agtgatceage cttoctatte 420
gaagagggac aaggcagaga agaaaaagga 480
agag 514

at gag gas tg 60
gtectacgak aageccatgg tggatgacga 120

gtecgtgtoe acgtecagtg ateagocttc

agtteaaggt cagggaggga 180
ctattctotg gagagacaaa tgaatggaga 240

cccagagaay agggacaagy
agaccgagay aaggagaagy ataaactgea
ggacatgttc agectogoea aac

at 300
agrcaageay gugatgcetgs aaggettggg 360
E 420

mactgtcttyg gacagcacaa gttgcacaat
goctcagtet agagtgcctg cotggtgtac
tata N

<210> 42

<211> 272

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte ID No: 700330856H1

<400> 42

tagattcage gggoeagtcc caggeggaag
aggggacegt gagecttctg gtotttegte
atgccgaace cagocagaty cagagtccaa
ttetecacace tgacggtacce aggoagtttc
ggtotgoagyg gottggtgte agegteaagy

tgttttttea aageacgghtyg tctgggetgt 480
acaaageegt gggetcaatc cccageacce 540
544

ttgttiteoct gttgageage accaagatgg 60
aag: ge thtecageca .

aagaaacgaa agcocgaagac gaggacatty 180
tgactttega agttceactg aatgactcoag 240
g 272
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<210> ¢3

<222> 300

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature

<223> Incyte ID No: 700273304H1

=400> 43

actgaatggg aacattoett tocaccgece
caacgagage ttcagagecyg ccattgacaa
cgacgaagge atggagacct togaagaaga
gtecgtbgtee acgtoccagtyg atcagccttc

acggacacga
gtectacgat
cacagaagaa
ctatteterg

(156)

PCT/USIZ/00647

atcatcegag gaaggggoty
aagceecatgyg tggatgacga
agttcaagot cagggaggga
gagagacaaa tgaatggaga

at. a

COCRAGARY agggacasgyg cag:

<210> 44

<211> 30Q

<212> pNA

<213> Rattus norvegicus

<220>
<221> misc_featura

<223> Incyte ID No: 701517518H1

<400> 44

caggatctea cactecctet acagtgggat

cgaggggcty

ccagetetee
gc

tgeegeactc ageaggataa tgggtaaaty
taat £ =

t

gatgagtcte ccaccaggaa
ccaaccegtga acatgccaca

g ctecctecte acctotetga

ccagtectee tocagetece atgatgacgt gggattcata atgacagaag caggcacgtg

gGeT: tg act ot act ty ttgatecggt

<210> 45

<211> 544

<212> DA

<213> Rattus norvegicus

<220>

<221> misc_feature

<223> Incyte 1D No: 70183408371

<220>

<222> unsure

<222> 11-12, 17, 130-191

<223> &, t, ¢, g, ar bther

<400> 45

asacctgagt nnecttnacs acccaaagta aatttattgt ttggattita aaaasacttt

ctttgagaca cgtttogtgt atcccagget ggectegaac actacgtatyg caggatgacc

ttgaaction nnomnonnnn NOMOOONDAN. ANADODANNT INANGINNNA DARROTAIND

T, ntat i t tttgtgtaca ccaggcagge
g tgcttttaaa aaacaatigt gceaacttgtg

ctgtecaaga cagtttgagt ctggcatget gtteatctot tetocggett cagtttggee

aggctgaaca tgtcccccaa gecktbcage atccocttet tggettteag Ettatccotte

tocttetete ggtetttott cttateottt ceggckbtgt cctttbtett ctotgectty

tocetettet ctgggtotee attcacttgt ctetccagag aataggaagyg ctgatcactyg

gacg

<210> 46

<211> 196

<212> DNa

<213> Rattus norvegicus

21732

60

120
180
240
300

60

120
180
240
300

60

120
180
24D
300
360
420
480
540
544
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<220>
<221> misc_feature
<223> Incyte ID No: 701480437H1

<400> 46

(157) JP 2005-503107 A 2005.2.3

PCT/USO2AN647

cteotototet ctcatectty actgactaac tteotitgett tatkgecaga caaagcaggs 60
agastgecag cteotgtatea caggattect gggaacagaa ctacgeccct ggtgaegget 120
tccagagtge caaggagaac cccaggtatt ccagttacca gggetccagg aacggetatc 180

taggtggeea tggett

<210> 47

<21l> 273

<212> DNA

<213> Rattus norvegicus

<220>

<221> nilsc_feature
<223> Incyte ID No: 70119023581

<400> 47
geagatgtaa ©

196

ctg cccatacaaz §0

cagagtigga tgacagacaa cgcaggatCE cacactcccc ctacagtgyg atcgatggge 120
tggatgagte tcccaccagy aatgecgeac tcagcagget aatgggtaaa tgocagetct 180
ccceaaccgt gaacatgeta catgatgeca ctgteatgat tgsagatgac aggetgectg 240

tgeteactce teacctotet gaccagtect cot

<210> 48

<211> 248

<212> DNA

<213> Rattug norvegicus

<220>
<221> misc_feature
<223> Incyte ID No: 700939688H1

<400> 48

ca gi

273

acc a t
acatgtieag ce & aad

t 60
g gatgctgaaa ggettggggg 120

180
ctgtcttgga cagcacaagt tgcacaattg ttttttasaa geacggtgte tgggctgtyy 240

cteagtct

<210> 49

<211> 351

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte ID No: 700339688F6

<220>

<221> unsure

<222> 337

<223> a, t, ¢, ¢. ox other

<400> 49

cegagaagag gogacaaggca gagasgaasa aggaceaage cggaaaggat
accgagegaa ggagasggat aaactgaaag ccaageaggg gatgctgaaa
acatgtteag cctggccasa ctgaagocgg agaagagatg aacagcatge
ctgtcttgga cagoacaaght tgcacaattg tttbttaaaa goacggtgtc
cteagtctag aagatgecty ceotggctgta cacaagagee agtggagcte
&cagccctat agaaccageg tgtggtagac acatgenctg tcatccoage
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<210> 50

<211> 571

<212> DNA

<213> Rattus noxvegicus

<220>

<221> misc_feature

<223> Incyte ID No: 70258293771

<400> 50

cactttagea acccagcctt ggttiacast acaggatgtt cagaccaaca gatgaacgge 60
oG tegt t g& atgggactec cggtgeteag 120

agggacatcg acaggtccte gagtgggatg gotctectte tgtttgtgaa taaacageag 180

agtcactecag taatgttgge ctogtcaggt cgggacatgg tatgaggata taggsgacca 240

aatcctgact gosacctcaa aagetgtght gaggttgatt ctcagaatce caagtgactg 300

acctttttce ktgatcccac totgtgecte cottgacaac ctacggtgac acgaagtaaa 360

gtaaggactg gatagaccgg cctaagetco tcoagagagt cttccctcag actectatcot 420

cettoctoge ggtgogtaca catgggecac toccatgoce cttgttocog agtgtcatga 480

gtgactgasa ctgaacgeat gtacttatag aaccactgac tagaeatcgg ctgtagatat 540

gygtgggtog agttataaag gycagttgga a 571

<210> 51

<211> 694

<212> DNA

<213> Rattus norvegicus

<220>

<221> misc_feature

<223> Incyte ID No: 700299037F6

<400> 51

ctotagggty gtagtgaaga agctaageca taggccagtg coghtggttc tggggggtga 60

ggutaacttt ccaactgcct tataactcca ccacccatat cacagcgatt ctagteagtg 120

tttataagta catgegttea gtttcagtca ctoatgacac togggaacaa ggggeatggg 180

agtggeccat gtgtacgcac actctotgga 240

ggagettagg cocggtetate cagtocttac tttacttcgt gteacogtag gttgtcaagg 300

gaggcacaga gtgggacaag gasasaggte agtcacttgg gattcetgaga atcaacctea 360

acacagettt tgaggttgea gtcaggattg gtotcoctata teocteatace atgtccegae 420

ctgacgagge caacattact gagtgactct gectgtttatt cacaaacaga aggagagoce 480

tcocactega ggacctgteg atgtocctet gagoaccggy agteccattc tecgtacatg 540

cctgtggeac gaggectecg tgtteccgoe gtteatcotgt tggtctgaac atcctgtaty 600

teaaaceaagy ctoggtiget aaagtgocty agaatctcoga tataaaaaac asaaaacaaa 660

asaatcctty gggcaasmage kcagagtacc atgt 694

<210> 52

<211> 110

<212> DNA

<213> Rattus norvegicus

<220>

<221> misc_feature

<223> Incyte ID No:

<400> 52

701.246488H1

(158)

gattgaagat gacaggetge ctgtgetcoo tootgacetc totgaccagg cgtoctecay 60
ctecratgat gacgtgggat toataatgac agaagcaggce acgtgggcoa

<210> 53
<211> 578
<212> DNA

<213> Canis familiaris

<220>
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<221> misc_feature
<223> Incyte ID No: 702759912H1

<400> 53

atgaaagtga ccgtgtgett cgggcggace cgggtggteg tgocgtucgy ggacgggeac €0
atgzaagttt tcagcctcat ccagcoaagey gtgacccget accggaagge catcgecaag 120
gatccaaact actggataca ggtgcaccga cttgaacaty gagatggagg aatactagac 180
cttgatgaca cectctgtga tgtageagat gataaagaca gactggtage agtgttbgat 240
gagcaagate cacatcatgg aggtgatgge accagtgeca gotccacagy tacccagagt 300
ccagagatat ttggcagtga geottggoace aacaatgttt cagecctttea gocttatcaa 360
gctacaagtg asattgaggt cacaccttca gttcttegtg caaatatgec toticatgte 420
cgacgaagea gtgaccegge tttaattgge ctttoaactt ccatcagtga cactaattit 480
cotteotgaag agecttcacy gaagaaccce acacgttgut caaceacage tggettictg 540
aagcaaaaca ctgetggoag ccctaatact gtgacaaa 578

<2).0> 54

<211> 283

<212> DNA

<213> Mus musculus

<220>

<221> misc,_feature

<223> Incyte ID No: 700112340H1

<400> 54 . -

gggeatttga ctgagatgtco ceaaeggige ctattggeag ageattatga tccasactac 60
tggatacagy tgcatcgett ggagcatgoa gatggaggga tbctagacct ggatgacate 120
ctctgtgacy tigetgatga caaagacaga ctggtageag tatttgatga acaggatece 180
caccatggag gagatggtac cagcgccagc tccacgggaa cccagagtec agagatatte 240
ggcagtgage tgggeaccaa caatgtttct gettitcage cttatcaage cac 293

<210> 55

<211> 233

<212> DNA

<213> Mus musculus

<220>
<221> misc_feature
<223> Incyte ID No: 7008278101

<400> 55

cgcggecgge atecgoagagt ggtcggeact coggtgtcegt ggaggttceaa gtacascgge 60
agcgccagga agcttocag: g agc 120
gacaaagcay gaagaakgoe agetccatat cacaggstbtc ctgggaacag aagagtgaag 180
asatctttgy geaagtatgg ccctageagt gtagsagaca ccacaggaag tgg 233
<210> 56

<211> 222

<212> DNA

<213> Mus musculus

<220>
<2231> misc_fearure
<223> Tncyte ID No: 700109331H1

<400> 56

dgggecatctca aatgcasgga aaactaatct tttigecasa tbgacacttt gtaaatttat 60
tttctetatt gotaassata asatagacat gtgtitggga coctgagtot catcccgaag 120
catccgaace ttactcaaag aatcatggag attgtactcea ctacctaaat ccatgetttt 180

tgattitcgt gttttaacga aatccaatty actggcatet ga 222
<220> 57
<21)> 369

24732
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<212> DNA
<213> Homo

<220>

sapiens

<221> nisc_feature
<223> Incyte ID No: g6661750

<400> 57
a

g t

tctgggecca
acctgticgy

cecgeecegg geghboeteog
ceeggeocegg cgtggtoegee

agggtgttec
agagtoggog

gggggccagy

coge
ceageagueg
gatteatcac
tottgttga

<210> 58

<211> 511
<212> DNA
<213> Homo

<220>

og g
ctgcageggt acctgaagac
ttagaatata cagatggagg

sapiens

<221> misc_feature .
<223> Incyte ID No: GNN.gl0B01482_004.edit

ceg!

ag

(160)

PCT/USH2/00647

99ggagegac geeocgggte
ctgcgeccge ggggtcagac
atgaaagtga ccgtgtgett
ctgegogtey gegagcteac

aatcctggat

ccagatgatg tettggcaga

<400> 58§

geceoggecy cacatggtte gaggecgagy ctgcaatgag sgetttageg cagecattga

caaatcctac gatggaccty aga t ctgtotgata agagctctea

ctotggocaa ggagetchga attgtgagte tgocccteay gggeattogg agctagagga

catggasaat asagccagge asgicseaaa aacgasagay saggagaaga a2aaggadas
EE + [t g aatgaagatc cagaaagyaa

aataaagaag aagggetbeg gegecatget gaggtatggg cotgetttga aggcaaagtt

ggttoteatt ttgtetctec t gracgetttt cctegtette agecaasatgeo

atecggetot caattctgty ctegttectot ttetgoagag geagaggage tttttgggga

aagttacagt gatgacagga cactgtctta a

<210> 59

<211> 591

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No: g6393427

<400> 59

ccagttttat
ctetccagag
gaactttett
ggtttatcat
attatccgeg
goggtetgea
ctgctgggag
cctaaatcea
aattgetttg
agaactggat

<210> &0
<211> 383
<212> DNA
<213> Homo

<220>

ccttttttet atcagtetta
agtgggaagg ctgatcacty
ctgtgtctic ttecaaggte
nagatttgtec gatggcaget
geegtggacg at

»

teacctttet
gctytggata
tecatgectt

ctgeagetet

atat

kot

cttggtttcec attcatttgt
cagactctet cockgatett
cateatcate atctaccacy
cattgeatee cotgectetyg

. cte t

gacteteeaa cgagettigac
aaccetgettt ctggteatec
tgetttttga ttttogtgtt
tgegttttte tgacatacte
caacatctgg acto

ttcttcagac
actgtattga
ttaacgaaat
tgacgtccaa

tg

ccagggaagg acccacatcet

gtttagtctc gtcagetata

ccaattgact ggcatctgaa

atccticteg ttgaaaagca
t

aa t

sapiens

25/32

&0

120
180
240
300
360
369

&0

120
180
240
300
360
420
480
511

60

120
180
240
300
360
420
480
540
591
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<221> misc_feature
<223> Incyte ID No: g5529915

(161)

PCE/USO2/00647

ccttteotett ggtttceatt
gtogatacag acktctctecc
atgectteat catcateatc
aagctcteat tgcatacccet
tecccattea aagtcaccte
tt

ata g

<400> 60

ttttttttea gtittateet tttttckatc agtettatca
catttgtete & t g kg at
tgatctigaa ctttcttetg tgtottettc caagotcteo
taccgogggt ttatcataag atttgtogat ggcagotctg
goctetgatt atcegeggec gtgoacgaty gasaggaata
ggcaactgeg gtetgeagae tetccaacga ttc
cacatcterg ctgggagaac ctgetttet

<210> 61

<211> 387

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No: g1733437

<400> 61

ggaaaccaag tga t. tgat

acgaaagata gagataagga gaaggataas atgasagcoca
ttgggagaca tgttcaggtt tggoazacat cgaasagatg
aaaataasaa t c cttt t

caggagagga ttcaageccsa aactogagaa tttagggeac
ctatgctgaa attcaagatt ttcatcggac atttggetgt
gggagtt

<210> 62

<2%1> 1337

<212> PRT

<213> Rattu:

<220>

s norvegicus

<221> misc_feature
<223> Incyte ID No: g3868778

<400> 62
Met Lys Val
1

Cys Gly Bsp
Val Thr Arg
Ile Gln Val
Leu Asp Asp
Val Ala val
Thr Ser Ala
Ser Glu Leu
Thy Thr Ser
Met Pro Leu
Leu Ser Thr

Sex Axg Lys

Thr Val Cys Phe Gly Ary Thr Arg
5

Gly Arg Met Lys Val Phe Sexr Leu

20

Tyr Arg Lys Ala Val ala Lys Asp

35

His Axg Leu Glu His Gly 2sp Gly
0

Ile Leu Cys Asp Val Ala Asp Asp

Phe Asp Glu Gln Asp Pro His His

Ser Ser Thr Gly Thr 6ln Ser Pro
5

Gly Thr Asn Asn Val Sex Ala Phe
]

Glu Ile Glu Val Thr Pro Ser Val
5

Hi..s Val Arg rrg Ser Ser Asp Fro

140

Ser Val Ser Asp Aen Asn Fhe Ser

155

Asn Pro Thr Arg Trp Ser Thr Thr

agaegguaat gctgaaggge
acaagattga gaaaacgggt
ggatacgaat gaagcaggag
cgacaagcte gagagegtga
gatgatgagt taatgtatgg

Val Vel Val Pro
Ile Gln Gln Ala
Pro asn Tyr Trp
Gly Ile Leu asp
LY§ Asp Arg Leu
Gly Gly Asp Gly
Glu Ile Phe Gi)of

Axg Pri

o
2
H
k2]
=
B

Leu Arg Rla Asn
ala Leu Thr Gly

150
Ser Glu Glu Pro

Ala Gly Phe Leu

&0

120
180
240
300
360
389

60

120
180
240
300
360
367
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His
Glu

Lys
thr

Leu
Glu

Ber

Gln
Glu
&ln
Pro
Gly
Asp
val
Hig
Leu
Leu
Leu
Ala

Asn

Aarg
Arg

Pro

Gly
Ile

Val

Leu
Gly
Leu

Lys

Asn
Asn
Phe
Met
Thr

Thr

Val
Val
Phe
Arg
Met
Lys
Sex
Sexr
Leu
His
Ala
Thr
Thr
Gly
Ala
Glu
Val

Ala
Asp
Thx
val
Gly

2sp

The
Tyxr
Gln
val
Glu
Gly
Leu
val
Lys
His
Asn
Arg
Glu
Pro
val
Ser
Sex
Pro
Lys
Glu
Gly
Ala
Val
Ser
val
Glu
Glu
Phe
Ser
Ile

Gly

176
Thr
185
Arg
200
Arg
215
Asp

Phe
620

635

Gly Ser Pro

Ala

Asn
Trp
Ser
Asn
val
Sex
Glu
Asp
Phe
val
Glu
Phe
Asn
Pro
Ala
Val
Gly

Cly

Asp
Val
Arg
Gln
Gln
val
Pro

Gly

Axg

Pro
Ala
Leu
Sexr
Het
Pro
ala
Lys
Cys
Glu
Ile
Gln
Ser
ala
Glu

Ser

Lys
Pbe
Ile
Gly

ABp

Glu
Met
Leu
Leu

Asn

val

Lys

Arg

Glu
Arg
Pro
Asn
Arg
Gly
Ile
Gln
Trp
Leu
Pro
Pro
Gln
Thr
Ser
Arg
Sex
Tyx
Arg
Leu
Thx
Glu
Gln
Thx
Asn
Axg
Ile

Asn

175
Thr
isp
Rep
205
Ser
220
Lys
235
Val
250
Asn
265
Asp
280
Gly
295
Gly
310

325
Ala
340
Phe
355
Ber
370
2sp
385
Gln
400
Leu
415
Lys
430

445
Leu
460
Ile
475
Val
490
Leu
505
Ala
520
Lys
535
Ala
550
Sex
565
Pro
580
Asp
585
Ser
610
Ile
625
asp
640

Cys Rsp Arg Lys

Pro Ser Ser Trp

Sexr Leu

Glu Pro
Phe Ser
Gly Gly
Gly Arg
Lys Ala
Arg Ile
Gln His
His val
Gln Arg
Ser His
2ala Leu
Asp Ala
Pro Pxo
Ser Val
Bsn Ile
Thr Ser
Lys Asn
Lys Bla
Gly Lys
Met Glu
Phe His
Pro Lys
Asp Gly
Ser Gly
Lys Glu
Asn Gly

Gln Leu

27/32

Sex

Lew
Pro
Thr
Glu
Asn
Met
val
Glu
Cys
Pro

His

Gly
Gln
Bxg

Tle

Ser
Asn
Gly

Ile

2la
Asp
Gly
Asp
Leu
Leu
Gln
Asp
Phe

Pro

Val
ATg
Fro
Ala
Ser

Leu

Lew
Asp
Gln
Thx
Arg
Thr
Arg
2la
His
ala

Ala

180
Lys
185
Sex
210
Sex
225
Glu
240
Hig
255

270
Gly
285
Gy
300
Glu
315
Gly
330
Arg
345
2la
360
Asn
375
2la
390
ala
405
arg
420
Pro
435
val
450

465
Val
480
Pxro
495
Arg
510
Glu
525
Val
540
Glu
555
Lys
570
Glu
585
ely
600
ala
618
Alas
630
Val
645

(162)
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asn
Thr

Ile

arg

Glu
Gly
Sex
val
Leu
Ser

Ala

Lys

Leu

Asn

ély
Leu
Gln
Ser
Leu
Ile
Arg
Asn
Pro
His
Lys
Val
Ser

Leuw

Gln
Lys
Lys

Asp
hep
Thr

Glu

Ala

Glu
Arg
Leu

Pro

'Asp

Glu
Ile
Met
Val
hsp
Ala
Asp
Met
Asp
Ala
Sex
Ser

Asn

Leu
Val
Met
asp
2sp
Het
et
Arg
Arg
Ile
Tyr

Arg

Sexr
arg
Ile
Gly
asp
Gly
Het.
Pxo
Leu
hsp
Thr
Pro
Sex
Fhe
Asp
Fro

Ser

Arg

Pro

val

Gln

Leu
¥et
Aa
Pro

Glu

Glu
Asp

PXo

Arg

Ile
Cys

Pro

Phe
et

Sexr

GLy
Sex
Axg
Ala
Arg
Glu
Ser
Asp
His
Fhe
Asp
ala
arg
Thr

Asp
Ser
Pro
Asn
Met
Thx
Sex
Pro
Lys

Ala

Lys
Lys
¢Iu

His

Pro

Thr

Arg

Arg
Ser
Gly
Thr
Leu
Ile
Sex

Fhe

arg
Leu
val

Len

Lys
Lys

e

Arg
Arg
Sexr

Arg

Ala Bsn Gln

Glu
Ile
Pro
Ile
Pro
Lys
Val
Sex
Met.
ala
Gln
Lys
Lys

Asn

655
Gly
670
Ser
685
Glu
700
Sexr
715
Thr
730
Cys
745
Met
760
Asp
775

Gly Pro

Gln

His

Thr

Glu

Phe

Gly

28/32

Asn
Axg

Leu

Glu
Lys
cys
Pro
Ser
Asn
Lew
Glu
Ser
Ala
Sexr
Gly
Ser
Sex
Asp
Leu
Val
Arg
Ala
Asp
Axg
TYL
Lys

Asp

Asp
Phe
Arg
GIu
Cys
Cys

Ala
Axrg
Asn
1le
Leu
Ala
Sex
Asp
Sex
Gly
Leu
Phe
Asn
Het
Asp
Gly
Ala
Pro
ala
Glu
sex
Sex

ale

Leu

Het.

Met
Gly

Glu

Tyr
aAla
Pro
Asp
Ser
Thr
Ser
Gy

Ala

Gln

Leu

Glu -

660
Met
675
Leu

720

(163)
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Leu

Sex
Glu

Gln

Ala

Tyr

YT
Asn
Gln
Arg
Ala
Gln
Axg
Sexr

Gly

val
Lys
Gly
Arg

Ser

Ala
Arg

Glu

Ser
Axg
Gln
Val
Phe
Sex
Met
Glu
Pro

Leu

<210> 63

<211> 1266
<212> PRT
<213> Homo sapiens

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

<400> 83
Lys Val Thr Val
5

Met
1
Cys

Val

Gly
Thy
Gln
Asp
Ala
Sex
Glu
Thx
Pro

Sex

Asp
axg
Vval
Asp
Val
ala
Lewu
Ser
Leu

Thx

1115
Gln val
1230
Ser Thr
1145
Phe Gln

Gly His

20
Tyx Arg
His Axg
Ile Leuw
Phe Asp
Ser Ser
Gly Thr
Glu Tle
His Val

Ser Val

Pro Ser
Gln Ala
Sex phe
Gly Rrg
@ln CGlu
Sex Leu
Asp Ser
Ala Lys
Gly Tyx
Thr Gln
Lewn Lys
Gln Asp

Leu Gln

Pro
asn
Lys
Glu
Hig

Gl

e

Pro
Tzp
Glu
Leu
Glu
Lys
val

Thx

g8037315

Cys Fhe
Met Lys
Lys Ala
Len Glu
Cys Rhsp
Glu Gln
Thr Gly
Asn Asn
Glu val
Arg 2rg

Ser asp

Gly
Val
Ile
His
val
Asp
Thx
Val
‘Thx

Ser

Arg Thr
Phe Ser
Ala Lys
Gly Asp

Ala Asp

Gln Ser
Ser Ala
Pro Ser

Ser Asp

Sexr

Arg

Arg

Leu

Lys
Ile
Asp
Sexr
Val
Phe
Bryg
Tyx
TYX
Gly
Gln

Ala

val
Ile

Pro

Lys
Gly
Glu
Gln
Leun
Ala

Ser

Fro
Gln
Val
Sex
Glu
Glo
Lys
Ala
Ser
Fhe
Glu
Asp
Ser

Axg

Val
Gln
Asn
Ile
Asp

Ile
Pro
Arg
Leu

Glu

Ile

Glu

(164)
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Sex
Lys

Glu

Pro

Glu
Val

Glu

Arg
Gln
Asp
Ala
Met

Ile

2sn
Asp
Gln
Ala
Asn

Asn

Leu
Ala
Tyr
Lys
The
Arg
Leu
Glu
Ser

Leu

Ala

His

Ala
Met

Gly

Lys
Asn
Gly

Asp

Arg
Pro
Ser

Asn

Ile
Gly
Ile
Val
Leun
Lys

Glu

Ala
Ala
Val
Glu

Met

Asn
Thr
Thr
Thr

val
val
Phe
Axg
Met
Lys
Tyxr
Ser
Leu
His
Ala

Thr
Gly
Ala
Glu
Val
Leu
ala
Phe

v Leu-

Asp
Ser
Asn
Thr

Ile

iss
Pro Thr
170
2la Gly
185
Glu Glu
200
Gly Leu
215
Leu Val
230
Val Pro
245
Lys Arg
260

275

Gly Glu
590
Leu Arg
505

620

Axg Trp Ser

Sex
Asp
Glu
Glu

Phe

Ren
Axrg
Pro

Tyr

sex
Fro

Bis

Ile
Leu
ala
Gln
Gly

Leu

Glu
Phe
Ser
Ile
Gly
Ser
Axg

Ile

Pro
Asn
His
val
Ser
Glu
Asp
Phe
Tle
Glu
Phe
Ala
Pro
Pro
val
Gly
Gly
Pro

Asp

Axg

Gln

Glu
val
Fhe
Arg
Leu
Ser

Val

Lys
Sex
Ile
Pro
Ala
Lys
Cys
Glu
Ile
Gln
Ser
Gly
Glu
Ser
Phe
Lys
Phe

Ile

160
Thx
175

130
Axrg
205
Pro
220
Asn
235
2Arg
250

265
Tle
280
Gln
295
Txp
310
Leu
325
PxO
340
Leu
355
Gla
370
Gly
385
Ser
400
Axg
415
Ser
430

445

Gly arg
460 .

Asp
Sex
Glu
Tle
val
Lys
val
Leu
Leu
Met

Ala

Leu
475

480
Asp
505

520
Pro
538
Gly
550
Lys
565
Arg
580
Gly
525
Sex
610
Arg
625

Thr

Leu

1le

30/32

Ala
Asp
Glu

Phe

Gly
Axg
Pro

Ser

Phe
Lys
val

Leu

Gly Gly Pro

Gly
Lys
Arg
Gln
His
Gln
Ser
Thx
Asp
Pro
Thr
Asn
Thx
Lys
Lys
Gly
Met
Phe
Thr

Ash

Ile

Asn

Glu

Ile

aryg
ala
Ile
His
val
Ser
@lon
Val
Ser
Pro
val
Ile
Sex
Asn
Ala
Lys
Glu

His

Asp
Ser
Ile
ASDp
asn
Gly

Sex

Thr
Glu
A,
Met
Val
Glu
Tye
Glo
His
Ser
Ser
Gln
Arg
Ile

Gly

Gln
Gln

Asn

165
Leu
iso0
Asp
185
Gly
210
Asp
225
Leu
240
Leu
255
His
270
Asp

3060

570
leu
585
Asp
600
Lys
615
Cys
630

(165)
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Asn Glu Lev TLys

Ile

Lys

Lys

Glu
TYIX
Ala

Pro
His
Lys
val
Ile
Gly

Ser

Leun

Arg

Sexr

Ser
Gln
Lys
Lys
Asp
Lys
Glu
Thr
Gla
Het
Ala
Ty
Asp
Leu
Asp
Arg

Thx
Ser
Leu
Met
Val
ASP
Ala
Asp
Ala
Ser
Ser
Asn

Gly

Leu
val
Met
Asp
Asp
Met

Ala
Ser

Arg

Pro

Ala
Gly
Ser
Pro
Teu
Asp
2la
Pro
Asp
Pro
Ser

Gly

Asp
Glu
Ser
Azn
Lys
Lys
Phe
Gly
Ile

sex
635
Leu
650
Ile
665
Axg
680
Gln
695
Pro
70
val
725
Ile
740
val
755
Glu
770
Sex
785
Leu
800
2sp
815
Ely
830
Lys

1070
Arg Arg Arg
1085

Ala

Thr

Pro Gly Ser Pro

Asn
Gly
Lys
Phe

Asp
Gly
Met
AsSp
His
Phe
Rsp
Ala
Lys
Asp
Ser
Pro
Asn
Ala
Thx
Ser
Gln
Lys
2la
Gly
Liys
Lys
Glu
His
Ser
Pro
Lys
Thx
Gin
Ty

Sex

Arg
Leu
Gly
Thx
Leu
Val

Sex

Leu
val
Leu

Phe

val
Glu
AsSp
Glu
Slu
Lys
Lys

Ile

Pro
Pro

Gln

ely

Glu
Asp
Lys
val
Sexr
Thx
Ala
Gln
Asn
Gly
Gln
His
Ser
RSP
Glu
Gln
Lys
Lg;s
Lys
HBis

Gln

Pro
640
Arg
655
Glu
870
TYY
685
Ile
700
Asp
715
Ala
730
Asp
745
Axg
760
The
775
Pro
720
Thr
805
Bhrg
820
Phe
835
Asp

895

Gly
Axg

Sex

Ala

Pro
Ile
Pro

Leu

Ser
Ala
Sexr
Gly
Asp
Leu
Vval

Arg

Rsp
Axg
His
Lys
Asp
Leu
Asp
Phe

Arg

cys
Ser
Met
Lys
Asp
Asp
Pro

val

Glu
Sex
Sex
Ber
Asp
Ser
Gly
Teu
Phe
Asp
Gly
Ala
Pxo
Ala
Glu
Ser
Ser
Thx
Arg
Lys
Asp
Thr
Ile

Arg

Asp As

Met

Met

Pro

Leu
His
hrg
Pro
AEp
Ser
Thx
Sex
Gly
&ln
Leu
Glu
Ary
Ile
Gly
Gly
Leu
Asp
Asp
Gly
ys

Sex

Val

Pro
645
Ser
660
Asn
675
Thr
650
Arg
705
Sex
720
TP
735
Pro
750
Arg
765
Lys
780
Lys

855

Glu

(166)
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1100

Val Gln Met Gln Arg Gln

Gln
Asn

Pro

PXo

Gly

Ala
Ala
[cxh's
Tyr
Ala
Axg
Pro

ala

Arg

1115
Gln Arg Gln
1130
Sexr Sex Val

1145
Glu Gly Phe
1160
Gln Gly Sex
1175
Arg val met
11380
Arg Lys Glu
1205
Sex Asn Tyrx
1220
Pro Fro Lys

1235
Gln Val Ala
1250

Pro Phe Tyx
1265

Tyr
Ser
Gln
Arg

1105
Arg Gln Glu Glu Arg Glu
1120

Ser Ser Lev Pro arg Gln
1135
Gln Asp Ser Trp Glu Gln

Ser Ala Lys Glu Asn Pro
1165

Asn Gly Tyr Leu Gly Gly
1180

Glu Thr Gln Glu Leu Leu
1195

Gln Met Lys Lys Gln Pro
iz21¢

Ser Tyr Lys Lys Val Gln
1225

Pro Phe Arg Gln Asp Val
1240

Leu Asn Arg Leu Glo Thr
1255

32732

1110
Sex Ser Gln

Sex Arg Lys
1140
Asn Tyr Ser
Arg Tvx Sex
His Gly Phe
Arg Gln glu
Pro Ser Glu
1215
Asgp Pro Ser
1230
Fro Pro Ser
1245

Pro Glu Lys
1260

(167)
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(54) Title: ASTP-RELATED FROTEINS

o (57) Abstract: The invention provides cDNAs which encode ASIP-related proteins. It also provides for the use of the cDNAs,
fragments, complements, and variants thereof and of the encoded proteins, portions thereof and antibodies thereto for diagnosis and

ireatment of cancer, particularly bladder i cell

The invention additionally provides vectors and host

cells for the production of the protein and a transgenic model system.
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X IZUMI Y ET AL: "AN ATYPICAL PKC DIRECTLY 15-29
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vol. 143, no. 1, November 1998 (1998-11),
pages 95-106, XP002933131

ISSN: 0021-9525
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figure 1

_/,__
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flling date

“L* document which may throw doubts on priorfy claim(s} o
which is clted to asml?lbh the publication date of another
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"O" dogument refering 1o an oral disclosure, use, exhibition or
olfier means

"P" document published priot to the intemational filing date but
later than the priorily date claimed

fhaory
invention

X" document of particulsr relevance; the claimed invention

1t
‘cannot be considered move) or cannot be considered to
involve an inventive step when the document ie teken alone

"Y* document of particular relevance; the claimed invention

cannot be cansidered fa Involve an inventive siep when the
dogument s combined with Gne of mare ofher such docu-—

meris, such combifalon being obvious 10 person skiled

inthe art.

*&* document membsr of the same patent family

Date of the actual completion of the IMernational search
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Date of malling of the International search report

23,00.03

Name and meiling address of the ISA
Eurcpsan Patent Office, P.B, 5818 Patentlaen 2
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Tel. (¥31-70) 340-2040, Tx. 31 851 epo nl,

Fax: (+31-70) 340-3016

Authorized officer
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Form PCTASARZ1D {second shest) {Juily 1992)
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‘national application No.

INTERNATIONAL SEARCH REPORT PCT/US 02/00647

Box | Qbservations where cerfain claims were found unsearchable {Cantinuation of item 1 of first sheet)

This Iﬁtemaﬁnne) Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons:

Claims Nos.:
because they relate to subject matter not required 1o be searched by this Authority, namely:
Although claim 30 1s directed to a method of treatment of the human/animal

body, the search has been carried out and based on the a'I1eged effects of the
composition,

2. [] craims os:

because they relate to paris of the Intemational Application that do not comply with the prescribed requirements 1o such
an exient thai no meaningful Intemational Search can be carried out, specifically:

& [] ctams s

because they are dependent elaims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking {Continuation of tem 2 of first sheet)

This Intemnationat Searching Authority found multiple inventions in this Internationat application, as fallows:

see additional sheet

9. D As all required addiional search faes were timely peid by the applicant, this Internaticna) Search Report covers all
searchable claims.

2. D As all searchable claims could be saarched without etfort justifying an additional fee, this Autherity did not nvite payment
o any additional fes.

3. D As only some of the required addilional search foos were titely paid by e apphcant ihis Intemational Search Repart
covers only those claims for which fees were paid, specifically claims Nos.

4, m No required edditional search fees were tlmely paid by the applicant. Censequenty, this International Search Reportis
rostricted te the invention first mentioned in the claims; it Is covered by claims Nos.:

1 (partially), 2 (completely), 4-30 (all partially)

Remark on Protest D The additional search fees were accompanied by the applicant’s profest.

D No protest acconipanied the payment of additional search fees,

Form PCTASA/210 (continuation of first sheet (1)) {July 1998)
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International Appiication No. PCTAIS 02 00647

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: Claims: 1 (partially), 2 (completely),
4-30 (all partially)

ASIP-related protein comprising SEQ ID No 1 and a
polynucleotide comprising SEQ ID No 3 which encodes and
identifies said ASIP-related protein. Expression vector,

host cells, antibodies. Methods for detecting the expression

of the ASIP-related protein coding gene and method for
treating a bladder transitional cell carcinoma. Method for
screening compounds that bind to the ASIP-related protein.

2. Claims: Claims: 1 (partially), 3 (completely),
4-30 (all partially)

ASIP-related protein comprising SEQ ID No 2 and a
palynucleotide comprising SEQ ID No 20 which encodes and
identifies said ASIP-related protein. Expression vector,

host cells, antibodies. Methods for detecting the expression

of the ASIP-related protein coding gene and method for
treating a bladder transitional cell carcinoma. Method for
screening compounds that bind to the ASIP-related protein.
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