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(Weinstein & (1994) Mol Cell Bioll4:3350-3363. Kao
5 (1996) Oncogene 13:1221-1229. Katlio 5 (1998) ]
Cell Biol 141: 1393-1406. Kramer & (1998) Curr Biol
8:1207-1210; Farruggio % (1999) Proc Natl Acad Sci
96:7306-7311. Saffery 5 (2000) HumMo! Genet 9:175-85),
BRPHOY > FOATEEF I 2 ThHMCAKKL., Fifi
W PRATIIHBINAWNET— Y Y NRIET
Ho, BHHPREESEICZES TS Kin 5 (1997 Biochim
Biophys Acta 1359:181-186, Mancy &. (2000) Int Rev
Cytol 194:67-131 . Maney % (1998) J Cell Biol
142:787-801, Wordeman & (1999) Cell Biol Int 23:275-86,
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AEDESN/=nitosinDBEFHRICK DMRERETZ
TS, Mitesintd ) > /NEHEBREREE ORISR &M
B4 % (Clark 5. (1997) Cancer Res 57:5505-08. Zhu
(1999) Mol Cell Biol 19:1016-1024, Zhu® (1997) T Cell
Biochem 66:441-449,

mkif7a (MIB-1}id, RERSHUEESY —H—TH 5, I/
2T, b hOBEOMBEOEME T EZBET S DHIC
IE<ERINTWNS (Schluter & (1993) T Cell Biol
123:513-522. Duchrow 5 (1995) Arch Immunol Ther Exp

43:117-121, Dalguens (1997) Acta Cytol 41:229-237.

ScholzenF7fGerdes (2000) I Cell Physiol 182:311-322),

BARDPHEFF L ARY NI EITHAMELPLIE, ERTR
EFT DO DT B EAREESY NI BTH S Nislow
5 (1992) Nature 359:543-7. Sharp & (1997) T Cell
Biol 138:833-843. Kobayashi 5 (1998) J Cell Biol
143:1961-70) .

B-myb i3 Ml B AR s E R FTh dmyb 7 v T —D A
IN—THO, Gl&ESHIZHRT S, b-nybDIEEXY 1
7 Acdk2ikTE D BRI & D HIE = $15 (Robinson
% (1996) Oncogene 12:1855-64. Saville B TXWatson
(1998) Adv Cancer Res 72:109-40, Saville&ZfWatson
(1998) Oncogene 17:2679-2689, Horstmann 5 {2000)
Oncogene 19:298-306)

NIMARR Y > 7 BHxFH—tETH L INKLL, T AULF)
Z ONIMARIRE B RIRE & /B F—-FicgEiloe ~
BROHF T —ETHD . FROBOFER S ETITAATR
T&H 5 (LukOHunter (1995) Cell 81:413-424, LufeTr
Hunter (1995) Prog Cell Cycle Res 1:187-205, Shen®
(1997) Proc Natl Acad Sci 94:13618-13623),
PI-CDC2LE. S =27 01T/ —AMB Y NV EDT7 73 )
—DAUN—THYH., NADEIIZFURTH S (u 5.
(1993) Nucleic Acids Res 21:5289-5293. Ishimi & (1996)
J Biol Chem 271:24115-24122).

& 8 AT E 23 TH SPROIL. #MiRRE 2 RIC
WHEGE MRS RGEFEECDKEEBESY /A HET
H5(Jiang 5 (1998) Mol Cell 2:877-885),
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[(MIEFID AR #REAd
L 348211 Aik? T A FF Ak Aurora2ld, RO FEHEEMRNIC
[ BELTHD. ERAaEBOME &7 /) AREEOH
[ BirBE L THD, psbede/cdc20 EBAEH T S (Kinura 5
[ (1999) | Biol Chem 274:7334-40. Kimura % . (1998)
[ Cytogenet Cell Genet 82:147-52, ditH@Farruggio).
[ 251651 N1 EY BN EE. MR O2MHICRRET S 7R - X
[ [HEFITH 5. ARDHEHOBBIZB W THEROR/INE &
[ SE5TAH, TR M- AREEL T, BMlEOFER % 7IHE
[ A @i 5. (1998) Nature 396:580-384, Verdecia
C 5 (2000 Nat Struct Biol 7:602-608).
. 232888 topo 11 R AS = T RGT, DNAOE BRIz Qe fak g &
[ SEHCHETH D, REISHMBAMICEKEL TR, ¥
NR7EBL ) EpEERHOmBIZMATE — 7 ICET
: 5 BRI BORREE T OREF = v 2R > O
: ELT, TR AEWET S, hAiT Y AT—HHR
: FHE M OREEEREFETS Holn 5 (1989) Mol Cell
[ Biol 9:159-168, Kaufmann (1998) Proc Soc Exp Biol Med
[ 217:327-334. Sumner (1995) Exp Cell Res 217:440-447,
[ Anderson TfRoberge (1996) Cell Growth Differ 7:83-90.
[ Larsen & (1996) Prog Cell Cycle Res 2:229-239. Cimini
[ 5(1997) Cytogenet Cell Genel 76:61-67),
[ 235191 UbcH10 HL 7)) CEREIEFFoFYUT-FNIE
[ (UbcHI0/E2-0) b, BERPHETA 2 DI EFF (b
[ BEAEMRICHEERZ BT, SMRSERDEET
C TLTOROMABMOERMHAERTL-DITLETHS.
. ZESRZERUbcHI0IZ Y+ 7 ) C OBEEAE L. M T
: EEIEdS, FLUTRMOBEBEZHET S (Townsley 5
(1997) Proc Natl Acad Sci 94:2362-2367. Bastians 5
: (1999) Mol Biol Cell 10:3927-3941).
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HF A —4T(SEQ ID NO:1)
F A4 75 Uk cDNA B RRAHSR 3R EH iR EEE%

CONDTUTO1 1286  HEE. #EEINDUAME, 66F 2 0. 1555
PENHTUEOZ 1846  [2XE., MR LFE#ARRE, 64M. 5RP 1 0. 0542
LUNGTUT09 3969 M R LAHsam, 68M 2 0. 0504
OVARTUMOZ 2932  BRER 3LER M0 Jm. 64F, WM/WN 1 0. 0341
SPLNTUTOZ2 3077  HélE R % 9", 45M 1 0. 0325

COLITUTOZ 6656 W&, s -—% v MU w3, 20F 2 0. 0300
ST A 77V, BRIAT TV, T=A LEFA7FY, RELITATTD,
EREYT AT 2 va s Lizd4 77 V3 ZOGF TRV, 2T,
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H7 =AY SR ()

A4 77 Ux cDNA  [EBEHEEE O A FHEE FEE%

BRSTUNFO1 1146  HLEMEHR#FE T-47D, E¥E. 54F 1 0. 0873

BRSTTUT16 3724  ¥LBB&#. 43F. m/BRSTIMIOI 2 0. 0537

BRSTTUTO8 3928  FLEREEE, RR#s. 45F. m/BRSTNOTOY 2 0. 0509

BRSTUNTO1 3130  FLBREIEF# T47D, B4F 1 0.0319

BRSTNOT03 6777  BRSTTUTO2 % JIREE(Z—EL, b4F { 0. 0148

BRSTTUT13 7631  FLEMRHE. 46F. w/BRSTNOT33 1 0.0131

BRSTTUTO3 10092  #5 /ZEFE, 58F, m/BRSTNOTOS 1 0. 0099

2 DS TCHRBR SR 70 77 Ve,
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WO 02/18575 PCT/US01/26682
GENES EXPRESSED IN THE CELL CYCLE

" TECHNICAL FIELD

The invention relates to cDNAs identified by their co-expression with known cell cycle genes
and fo their nse in diagnosis, prognosis, treatment, and evaluation of therapies for cell cycle
disorders.

BACKGROUND OF THE INVENTION

Cell division is the fundamental process by which all living things grow, repair, and
reproduce. In unicellular organisms, each cell division doubles the number of organisms; and fn
multicellular species, many rounds of cell division are required to produce a new organism or to
replace cells lost by wear and tear or by programsmed cell death. Details of the cell division cycle
vary, but the basic process consists of three principle events. The first event, interphase, involves
preparation for cell division, replication of the DNA, and production of essential proteins. In the
second event, mitosis, the nuclear material is divided and separates to opposite sides of the cell. The
final event, cytokinesis, is division of the cytoplasm. The sequence and timing of cell cycle events is
under the control of cell cycle regulators which control the process by positive or negative

mechanisms at various check points.

Cancers and immune conditions, di and disorders are iated with the di lation

of normal cell proliferation. In cancer, this disregulation is often attributable to oncogenes, mutant
isoforms of normal cellular genes. In some cases, these oncogenes are activated by viruses as a
consequence of the integration of a viral genome into the DNA. of the host cell. Sometimes, more
than one oncogene, capable of maintaining the infected cell in a condition of continuous cell division,
is activated. Other oncogenes are abnormally expressed with respect to location or level of
expression. This latter category causes cancer by altering transcriptional contro} of celil proliferation.
At least five classes of oncogenes are known; they include cytokines and growth factors; receptors
such as erbA, erbB, neu, and ros; intracellular signal transducers such as src, yes, fps, abl, and met;
nuclear transcription factors such as fos; cell-cycle control proteins such as RB and p53; and mutated
tumor-suppressor genes such as.mdm?, sec, and ras (Bohmann et al. (1987) Science 238:1386-1392;
Cohen and Curran (1988) Mol Cell Biol 8:2063-2069; and van Straaten et al. (1983) Proc Natl Acad
Sci 80:3183-3187).

For example, in cancer, oncogenes coniribute to unrestricted cell proliferation through their
involvement in the reception and transduction of growth factor signals and in the modulation of gene
expression in response to these signals. Stimulation of a cell by growth factor activates two sets of
genes, the early-response genes and the delayed-response genes. Early-response genes include the
mye, fos, and jun proto-oncogenes, all of which encode gene regulatory proteins. These regulatory

proteins activate the transcription of the delayed-response genes which encode proteins such as the

JP 2004-521611 A 2004.7.22
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cyclins and cyclin- dependent kinases directly involved in cell cycle progression.

. The discovery of cDNAs which coexpress with known cell cycle genes satisfies a need in the
art by providing new compositions which are useful in the diagnosis, prognosis, treatment, and
evaluation of therapies for cell cycle disorders,

SUMMARY OF THE INVENTION

The invention provides a composition comprising a plurality of cDNAs having the nucleic
acid sequences of SEQ ID NOs:1-10 or their complements that are coexpressed with one or more
known cell cycle genes in a plurality of biological samples. The invention also provides a method of
using a composition to screen a plurality of molecules to identify at least one ligand which
specifically binds a cDNA of the composition, the method comprising combining the corposition
with molecules under conditions to allow specific binding; and detecting specific binding, thereby
identifying a ligand which specifically binds the cDNA. In one embodiment, the molecules are
selected from DNA molecules, RNA molecules, peptide nucleic acids, transcription factors,
enhancers, repressors, mimetics, and proteins.

The invention provides a method for using a composition to detect gene expression in a
sample containing nucleic acids, the method comprising hybridizing the composition to the nucleic
acids under conditions for formation of one or more hybridization complexes; and detecting
hybridization complex formation, wherein comples formation indicates gene expression in the
sample. In one embodiment, the cDNAs of the composition are attached to a substrate. In another
embodiment, complex formation when compared to standards is diagnostic of cell cycle disorders.

The invention provides an isolated cDNA. having a nucleic acid sequence selected from SEQ
ID NOs:1, 2, and 4-10 and the complements thereof. In different aspects, each cDNA is used as a

diagnostic, as a probe, in an expression vector, and in assessing the progposis and treatment of a cell

cycle disorder. The invention also provides a composition comprising a cDNA and a labeling moiety.

The invention further provides a method for using a cDNA to screen a plurality of molecules to
identify a ligand which specifically binds the cDNA, the method comprising combining the cDNA
with a sample under conditions to allow specific binding; recovering the bound cDNA; and
separating the ligand from the bound ¢cDNA, thereby obtaining purified ligand. In one embodiment,
the molecules to be screened are selected from DNA molecules, RNA molecules, peptide nucleic
acids, transcription factors, enhancers, repressors, mimetics, and proteins.

The invention provides a method for using a cDNA to detect gene expression in a sample
containing nucleic acids, the method comprising hybridizing the cDNA to nucleic acids of a sample
under conditions for formation of one or more hybridization complexes; and detecting hybridization
complex formation, wherein complex formation indicates gene expression in the sample. In one

embodiment, the cCDNA is attached to a substrate. In another embodiment, gene expression when
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cornpared to standards is diagnostic of a cell cycle disorder. The method also provides a vector
containing the cDINA, 2 host cell containing 2 vector and a method for using a host cell to produce a
protein or peptide encoded by the cDNA comprising culturing the host cell under conditions for
expression of the protein; and recovering the protein from cell culture.

The invention provides a purified protein encoded by a cDNA of the invention. The
inventjon also provides a method for using the protein or peptide to screen a plurality of molecules to
identify and purify a ligand which specifically binds the protein. In one embodiment, the molecules
to be screened are selected from DNA. molecules, RNA molecules, peptide nucleic acids, proteins,
agonists, aptagonists, and antibodies.

The invention provides a method of using a protein to prepare and purify antibodies
comprising immunizing an animal with the protein or peptide under conditions to elicit an antibody
response; isolating animal antibodies; attaching the protein to a subsirate; contacting the substrate
with isolated antibodies under conditions to allow specific binding to the protein; and dissociating the
antibodies from the protein, thereby obtaining purified antibodies. The invention also provides
methods for using an antibody which specifically binds the protein to diagnose a cell cycle disorder,
the method comprising combining an antibody with a sample under conditions for specific binding,
detecting antibody complex formation, comparing antibody complex formation with a standard,
thereby diagnosing a cell cycle disorder. The invention further provides a composition comprising a
cDNA, a protein or an antibody that specifically binds a protein or peptide and a pharmaceutical
carrier for use in treating a cell cycle disorder.

DESCRIPTION OF THE INVENTION

It must be noted that as used herein and in the appended claims, the singular forms "a", "an",
and “the" include the plural reference unless the context clearly dictates otherwise. Thus, for
example, a reference to “a host cell” includes a plurality of such host cells, and a reference to "an
antibody" is a reference to one or more antibodies and equivalents thereof known to those skilled in
the art, and so forth.

DEFINITIONS

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

"Cell cycle gene" refers to a cDNA which has been previously identified as useful in the
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diagnosis, prognosis, treatment, and evaluation of therapies associated with unregulated cell cycling.
Typically, this means that the known gene is differentially expressed at higher (or lower) levels in
tissues from patients with a cell cycle disorder when compared with nornal expression in any tissue.
The cell cycle genes used in this invention and described in EXAMPLE IV are cdc2, cdc7, cdc23,
cyclin B, iBubl, HKSP, hp35cdc, MCAK, mitosin, mki67a, MKLP-1, myb, nlkl, cdc21, PRCI,
Aik2, survivin, topoli, and UbcH10.

"Cell cycle disorder” refers to any cancer or immune disorder including, but not limited to, an
adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma or cancers of the blood, bone,
‘bone marrow, brain, breast, gastrointestinal tract (esopbagus, stomach, small intestine or colon),
heart, kidney, liver, lung, lymph, muscle, nerve, ovary, pancreas, prostate, skin, spleen, testis, and
uierns; asthma, atherosclerosis, Crobn’s disease, glomerulonephritis, meltiple sclerosis, myasthenia
gravis, osteoporosis, theuratoid arthritis, scleroderma, and systemic Jupus erythematosus.

"cDNA" refers to an isolated polynucleotide or any fragment or oligonucleotide thereof. It
may of genomic or synthetic origin, double-stranded or single-stranded, and combined with
carbohydrate, lipids, protein or other materials to perform a particular activity or form a useful
composition.

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

“Isolated or purified" refers to a cDNA or protein that is removed from its natural
environment and that is separated from other components with which it is naturally present.

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

"Protein" refers to a polypeptide, or any portion or oligopeptide thereof whether naturally
occurring or synthetic.

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

"Similarity" refers to the quantification (usually percentage) of nucleotide or residue matches
between at least two sequences aligned using a standard algorithm such as Smith-Waterman
alignment (Smith and Waterman (1981) J Mol Biol 147:195-197) or BLAST2 (Alischul et al. (1997)
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Nucleic Acids Res 25:3389-3402). BLAST?2 may be used in a reproducible way to insert gaps in one
of the sequences in order to optimize alignment aud to achieve a more meaningful comparison
between them. Particularly in proteins, similarity is greater than identity in that conservative
substitutions (for example, valine for leucine or isoleucine) are counted in calculating the reported
percentage. Substitutions which are considered to be conservative are well known in the art.

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

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

A "transcript image" is a profile of gene transcription activity in a particular tissue at a
particular time.

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

THE INVENTION

The present invention utilizes a method for identifying cDNAs or proteins that are associated
with a specific disease, regulatory pathway, subcellular compartment, cell type, tissue type, or
species. In particular, the method identifies cDNAs useful in diagnosis, prognosis, treatment, and
evaluation of therapies for cell cycle disorders.

The method provides for the identification of cDNAs that are expressed in a plurality of
libraries. The expression patterns of genes with known function are compared with those of cDNAs
with unknown function to determine whether a specified co-expression probability threshold is met.
Through this comparison, a subset of the cDNAs having a high co-expression probability with the
known genes can be identified.

The ¢DNAs originate from cDNA libraries derived from a variety of sources including, but
not limited to, eukaryotes such as human, mouse, rat, dog, monkey, plant, and yeast; prokaryotes such

as bacteria; and viruses. These cDNAs can also be selected from a variety of sequence types
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including, but not limited to, expressed sequence tags (ESTs), assembled polynucleotides, full length
gene coding regions, promoters, introns, enhancers, 5” untranslated regions, and 3’ untranslated
regions. To have statistically significant analytical yesults, the cDNAs need to be expressed ip at
least five cDNA libraries.

The cDNA libraries used in the co-expression analysis can be obtained from adrenal gland,
biliary tract, bladder, blood cells, blood vessels, bone marrow, brain, bronchus, cartilage, chromaffin
system, colon, connective tissue, cultured cells, embryonic stem cells, endocrine glands, epithelium,
esophagus, fetus, ganglia, heart, hypothalamus, immune system, intestine, islets of Langerhans,
kidney, larynx, liver, lung, lymph, muscles, neurons, ovary, pancreas, penis, peripheral nervous
system, peritoneuns, phagocytes, pituitary, placenta, pleurus, prostate, salivary glands, seminal
vesicles, skeleton, spleen, stomach, testis, thymus, tongue, ureter, uterus, and the Jike. The number of
cDNA libraries selected can range from as few as 5 to greater than 10,000. Preferably, the number of
the cDNA. libraries is greater than 500.

In a preferred embodiment, the cDNAs are assembled from related sequences, such as
sequence fragments derived from a single transcript. Assembly of the polynucleotide can be
performed using sequences of various types including, but not Jimited to, ESTs, extension of the EST,
shotgun sequences from a cloned insert, or full length cDNAs. In a most preferred embodiment, the
cDNAs are derived from hwman sequences that have been assembled using the algorithm disclosed in
USSN 9,276,534, filed March 25, 1999, incorporated herein by reference.

Experimentally, differential expression of the cDNAs can be evaluated by methods includi

but pot limited to, differential display by spatial immobilization or by gel electrophoresis, genome
mismatch scanning, representational difference analysis, and transcript imaging. Representative
transcript images for SEQ ID NO:s 1, 5 and 10 are found in EXAMPLE XV. The transcript images
confirm the data produced by the co-expression method disclosed herein. Additionally, differential
expression can be assessed by microarray technology. Any of these methods may be used alone or in
combination.

Known cell cycle genes can be selected based on function and the use of the genes as
diagnostic ar prognostic markers or as therapeutic targets for diseases associated with unregulated
cell proliferation. Preferably, the known cell cycle genes include cde2, cdc7, cde23, cyclin B, hBubl,
HEKSP, hp55cde, MCAK, mitosin, mki67a, MKLP-1, myh, nlkl, cdc21, PRCI1, Aik2, survivin, topoll,
and UbcH10. .

The procedure for identifying cDNAs that exhibit a statistically significant co-expression
pattern with known cell cycle genes is as follows. First, the presence or absence of a gene sequence
in a cDNA library is defined: a gene is present in 2 cDNA library when at least one cDNA fragment
corresponding to that gene is detected in a cDINA sample taken from the library, and a gene is absent
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from a library when no corresponding cDNA fragment is detected in the sample.

Second, the significance of gene co-expression is evaluated dsing a probability method to
measure a due-to-chance probability of the co-expression. The probability method can be the Fisher
exact test, the chi-squared test, or the kappa test. These tests and exarnples of their applications are
well known in the art and can be found in standard statistics texts (Agresti (1990) Categorical Data
Analysis, John Wiley & Sons, New York NY; Rice (1988) Mathematical Statistics and Data
Analysis, Duxbury Press, Pacific Grove CA). A Bonferroni correction (Rice, supra, p. 384) can also
be applied in combination with one of the probability methods for correcting statistical results of one
gene versus multiple other genes. In a preferred embodiment, the due-to-chance probability is
measured by a Fisher exact test, and the threshold of the due-to-chance probability is set preferably to
less than 0.001, more preferably to less than 0.00001.

To determine whether two genes, A and B, have similar co-expression patterns, occurrence
data vectors can be generated as illustrated in the table below. The presence of a gene occurring at

least once in a library is indicated by a one, and its absence from the library, by a zero.

Library 1 Library 2 Library 3 Library N
Gene A 1 1 0 0
Gene B 1 0 1 0

For a given pair of genes, the co-occurrence data is summarized in a 2 X 2 contingency table (below).

Gene A Present Gene A Absent Total
Gene B Present 8 2 10
Gene B Absent 2 18 20
Total 10 20 30

The contingency table shows the co-occurrence data for gene A and gene B in a total of 30
libsaries. Both gene A and gene B occur 10 times in the libraries, and the table summarizes and
presents: 1) the number of times gene A and B are both present in a library; 2) the number of times
gene A and B are both absent in a library; 3) the number of times gene A is present, and gene B is
absent; and  4) the number of times gene B is present, and gene A is absent. The upper left entry is
the number of times the two genes co-occur in a library, and the middle right entry is the number of
times neither gene occurs in a library. The off diagonal entries are the number of times one gene
occurs, and the other does not. Both A and B are present eight tintes and absent 18 times. Gene A is
present, and gene B is absent, two times; and gene B is present, and gene A is absent, two times. The
probability ("p-value") that the above association occurs due to chance as calculated using a Fisher

exact test is 0.0003. Associations are generally considered significant if a p-value is less than 0.01

7
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(Agresti, supra; Rice, supra).

This method of estimating the probability for co-expression of two genes makes several
assumptions. The method assumes that the libraries are independent and are identically sampled.
However, in practical situations, the selected cDNA, libraries are not entirely independent, because
more than one library may be obtained from a single subject or tissue. Nor are they entirely
identically sampled, because different numbers of cDNAs may be sequenced from each library. The
number of cDNAs sequenced typically ranges from 5,000 to 10,000 cDNAs per library. In addition,
because a Fisher exact co-expression probability is calculated for each gene vetsus 37,071 other
assembled genes that occur in at least five libraries, 2 Bonferroni correction for multiple statistical
tests is used.

Using the method above, we have identified ¢DINAs that exhibit strong association, or co-
expression, with known genes that are specific to the cell cycle. The resnlts presented in the co-
expression table seen in EXAMPLE V are summarized in the table below. Column 1 is the SEQ ID
pumber, column 2, the known cell cycle gene(s) with which the cDNA is most highly co-expressed;
column 3, the p-value; and column 4, a cell cyle disorder for which the co-expressed cDNA is a
specific diagnostic marker.

SEQID Cell Cycle Gene p-value Cell Cycle Disorder

1 topo T 16 peritoneal neuroendocrine carcinoid
2  PRC1 12 colon adenocarcinoma

3 CDC23 12 lymphoma

4 topoIL, PRC1 10 metastatic melanoma

S cyclinB, UbcH10 13 breast cancer

6  PRCI 16  colon adenocarcitoma

7 cyclin B 9.5 brain cancer

8 topo IT 13 testicular adenocarcinoma

9 topo IT 9 metastatic melanoma

10 hpSScde 17 colon adenocarcinoma

This table shows that the cDNAs claimed herein have a very highly significant co-expression
(less than .00000001) with known cell cycle genes . Therefore, the cDNAs are usefu] as surrogate
markers in diagnosis, prognosis, and evaluation of therapies for cell cycle disorders and potentially
serve as therapeutics for the elimination or control of unregulated cell cycling. Further, the proteins
or peptides expressed from the cDNAs are either potential therapeutics or targets for the
identification or development of therapeutics. Similarly, antibodies made from or identified using
the protein are either potential therapeutics or pharmaceutical carriers.

Therefore, in one embodiment, the present invention encompasses a composition of cDNAs
comprising the nucleic acid sequences of SEQ ID NOs:1-10 or the complements thereof. These ten
cDNAs are shown by the methed of the present invention to have strong co-expression with known

cell cycle genes and with each other. The invention also provides a cDNA, its complement, and a
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probe comprising the cDNA selected from SEQ ID NOs:1, 2, and 4-10. Variants typically have at
least about 70% nucleic acid sequence identity to at least one of these sequences.

The cDNA or the encoded protein may be used to search against the GenBank primate (pri),
rodent (rod), mammatian (mam), vertebrate (vrtp), and eukaryote (eukp) databases, SwissProt,
BLOCKS (Bairoch et al. (1997) Nucleic Acids Res 25:217-221), PFAM, and other databases that
contain previously identified and annotated motifs, sequences, and gene functions. Methods that
search for primary sequence patterns with secondary structure gap penalties (Smith et al. (1992)
Protein Engineering 5:35-51) as well as algorithms such as Basic Local Alignment Search Tool
(BLAST; Altschul (1993) J Mol Evol 36:290-300; Altschul et al. (1990) J Mol Biol 215:403-410),
BLOCKS (Henikoff and Henikoff (1991) Nucleic Acids Res 19:6565-6572), Hidden Markov Models
(HMM; Eddy (1996) Cur Opin Sir Biol 6:361-365; Sonnhammer et al. (1997) Proteins 28:405-420),
and the like, can be used to manipulate and analyze nucleotide and amino acid sequences. These
databases, algorithms and other methods are well known in the art and are described in Ausubel et al.
(1997, Short Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7) and in
Meyers (1995; Molecular Biology and Biotechnology, Wiley VCH, New York NY, p 856-853).

Also encompassed by the invention are polynucleotides that are capable of hybridizing to
SEQ ID NOs:1-10, and fragments thereof under siringent conditions. Stringent conditions can be
defined by salt concentration, temperature, and other chemicals and conditions well known in the art.
Conditions can be selected, for example, by varying the concentrations of salt in the prehybridization,
hybridization, and wash solutions or by varying the hybridization and wash ures. With some

np

substrates, the temperature can be decreased by adding formamide to the prehybridization and
hybridization solutions.

Hybridization can be performed at low stringency, with buffers such as 5xSSC (sodium
saline citrate) with 1% sodium dodecyl sulfate (SDS) at 60°C, which permits complex formation
between two nucleic acid sequences that contain some mismatches. Subsequent washes are
performed at higher stringency with buffers such as 0.2xSSC with 0.1% SDS at either 45°C (medium
stringency) or 68°C (high stringency), to maintain hybridization of only those complexes that contain
completely complementary sequences. Background signals can be reduced by the use of detergents
such as SDS, sarcosyl, or TRITON X-100 (Sigma-Aldrich, St. Louis MO), and/or a blocking agent,
such as salmon sperm DNA. Hybridization methods are described in detail in Ausubel (supra, units
2.8-2.11, 3.18-3.19 and 4-6-4.9} and Sambrook et al. (1989; Molecutar Cloning, A Laboratory
Manual, Cold Spring Harbor Press, Plainview NY)

A cDNA can be extended utilizing a partial nucleotide sequence and employing various PCR-
based methods known in the art to detect upstream sequences such as promoters and other regulatory

elements. (Seg, e.g., Dieffenbach and Dveksler (1995) PCR Primer, a Laboratory Manual, Cold
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Spring Harbor Press, Plainview NY). Additionally, one may use an X1-PCR kit (Applied
Biosystems (ABI), Foster City CA), nested primers, and commercially available cDNA libraries (Life
Technologies, Rockville MD) or genomic libraries (Clontech, Palo Alio CA) to extend the sequence.
For all PCR-based methods, primers may be designed using commercially available software
(LASERGENE software, DNASTAR, Madison WI) or another progranm, to be about 15 to 30
nucleotides in length, to bave a GC content of about 50%, and to form a hybridization complex at
temperatures of about 68°C to 72°C.

In another aspect of the invention, the ¢cDNA can be cloned into a recombinant vector that
directs the expression of the protein, or structural or functional portions thereof, in host cells. Due to
the inherent degeneracy of the genetic code, other DNA sequences which encode the same or a
functionally equivalent amino acid sequence may be produced and used to express the protein
encoded by the cDNA. The nucleotide sequences can be engineered using methods generally known
in the art in order to alter the nucleotide sequences for a variety of purposes including, but not limited
to, modification of the cloning, processing, and/or expression of the gene product. DNA shuffling by
random fragmentation and PCR reassembly of gene fragments and synthetic oligonucleotides may be
used to engineer the nucleotide sequences. For example, oligonucleotide-mediated site-directed
mutagenesis may be used to introduce mutations that create new restriction sites, alter glycosylation
patterns, change codon preference, produce splice variants, and so forth.

In order to express a biologically active protein, the cDNA or derivatives thereof, may be
inserted into an expression vector, i.e., a vector which contains the elements for transcriptional and
translatiopal control of the inserted coding sequence in a particular host. These elements include
regulatory sequences, such as enhancers, constitutive and inducible promoters, and 5' and 3
untranstated regions. Methods which are well known to those skilled in the art may be used to
construct such expression vectors. These metheds include iy vitro recombinant DNA techniques,
synthetic techniques, and in vivo genetic recombination (Sambrook, supra; Ausubel, supra).

A variety of expression vector/host cell systems may be utilized to express the cDNA. These
include, but are not limited to, microorganisms such as bacteria transformed with recombinant
bacteriophage, plasmid, or cosmid expression vectors; yeast transformed with yeast expression
vectors; insect cell systems infected with baculovirus vectors; plant cell systems transformed with.
viral or bacterial expression vectors; or animal cell systems. For long term production of
recombinant proteins in mammalian systems, stable expression in cell lines is preferred. For
example, the cDNA can be transformed into cell lines using expression vectors which may contain
viral origins of replication and/or endogenous expression elements and a selectable or visible marker
gene on the same or on a separate vector. The invention is not to be limited by the vector or host cell

employed.
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In general, host cells that contain the cDNA aud that express the protein may be identified by
a variety of procedures known to those of skill in the art. These procedures include, but are not
limited to, DNA-DNA or DNA-RNA hybridizations, PCR amplification, and protein bioassay or
immunoassay techniques which include membrane, solutien, or chip based technologies for the
detection and/or quantification of nucleic acid or amino acid sequences. Immunological methods for
detecting and measuring the expression of the pro.tein using either specific polyclonal or monoclonal
antibodies are known in the art. Examples of such techniques include enzyme-linked immunosorbent
assays (ELISAs), radioimmuncassays (RIAs), and fluorescence activated cell sorting (FACS).

Host cells transformed with the cDNA may be cultured under conditions for the expression
and recovery of the protein from cell culture. The protein produced by a transgenic cell may be
secreted or retained intracellularly depending on the sequence and/or the vector used. As will be
understood by those of skill in the art, expression vectors containing the cDNA may be designed to
contain signal sequences which direct secretion of the protein through a prokaryotic or eukaryotic cell
membrane.

In addition, a host cell strain may be chosen for its ability to moedulate expression of the
inserted sequences or to process the expressed protein in the desired fashion. Such modifications of
the protein include, but are not limited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. Post-translational processing which cleaves a “prepro” form of the protein

may also be used to specify protein targeting, folding, and/or activity. Different host cells which

1 1

have specific cellular machinery and characteristic
CHO, HeLa, MDCK, HEK293, and WI38) are available from the ATCC (Manassas VA) and may be

s for post- jonal activities (e.g.,

chosen to ensure the correct modification and processing of the expressed protein.

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences are ligated to a heterologous sequence resulting in translation of a fusion protein
containing heterologous protein moieties in any of the aforementioned host systems. Such
heterologous protein moieties facilitate purification of fusion proteins using commercially available
affinity matrices. Such moieties include, but are not limited to, glutathione S-transferase, maltose
binding protein, thioredoxin, cabmodulin binding peptide, 6-His, FLAG, c-myc, hemaghutinin, and
monocional antibody epitopes.

In another embodiment, the cDNAs, wholly or in part, are synthesized using chemical or
enzymatic methods well known in the art (Caruthers et al. (1980) Nucl Acids Symp Ser (7) 215-233;
Ausubel, supra). For example, peptide synthesis can be performed using various solid-phase
techniques (Roberge et al. (1995) Science 269:202-204), and machines soch as the ABI431A peptide
synthesizer (ABI) can be used to automate synthesis. If desired, the amino acid sequence may be

altered during synthesis and/or combined with sequences from other proteins to produce a variant.
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SCREENING, DIAGNOSTICS AND THERAPEUTICS

The compositions or cDNAs can be used in diagnosis, prognosis, treatment, and selection and
evaluation of therapies for cell cycle disorders including, but not limited to, adenocarcinoma,
leukemia, lymphoma, melanoma, myeloma, sarcoma or cancers of the blood, bone, bone marrow,
brain, breast, gastrointestinal tract (esophagus, stomach, small intestine or colon), heart, kidney, liver,
tung, lymph, muscle, nerve, ovary, pancreas, prostate, skin, spleen, testis, and uterus; asthma,
atherosclerosis, Crohn’s disease, glomerulonephritis, multiple sclerosis, myasthenia gravis,
osteoporosis, rheumatoid arthritis, scleroderma, and systemic lupus erythematosus.

The compositions or cDNAs may be used to screen a plurality of molecules for specific
binding affinity. The assay can be used to screen a plurality of DNA molecules, RNA molecules,
peptide nucleic acids (PNAs), peptides, ribozymes, antibodies, agonists, antagonists,
immunoglobulins, inhibitors, proteins including transcription factors, enhancers, repressors, and
drugs and the like which regulate the activity of the polynucleotide in the biological system. The
assay involves providing a plurality of molecules, combining the cDNA or a fragment thereof with
the plurality of molecules under conditions suitable to allow specific binding, and detecting specific
binding to identify at least one molecule which specifically binds the cDNA.

Similarly the proteins or portions thereof may be used to screen libraries of molecules or
compounds in any of a variety of screening assays. The portion of a protein employed in such
screening xoay be free in sotution, affixed to an abjotic or biotic substrate (e.g. borne on a cell
surface), or located intracellularly. Specific binding between the protein and the molecule may be
measured. The assay can be used to screen a plurality of DNA molecules, RNA molecules, PNAs,
peptides, mimetics, ribozymes, antibodies, agonists, antagonists, immunoglobulins, inhibitors,
peptides, polypeptides, drugs and the like, which specifically bind the protein. One method for high
throughput screening using very small assay volumes and very small amounts of test compound is
described in Burbaum et al. USPN 5,876,946, incorporated herein by reference, which screens large
numbers of molecules for enzyme inhibition or receptor binding.

In one preferred embodiment, the cDNAs are used for diagnostic purposes to determine the

absence, presence, or altered--i d or d d compared to a normal standard-- expression of

the gene. The polynucleotide consists of complementary RNA and DNA molecules, branched
nucleic acids, and/or PNAs. In one alternative, the cDNAs are used to detect and quantify gene
expression in samples in which expression of the cDNA is correlated with disease. In another
alternative, the cDNA can be used to detect genetic polymorphisms associated with a disease. These
polymorphisms may be detected in the transcript cDNA.

The specificity of the probe is determined by whether it is made from a unique region, a

regulatory region, or from a conserved motif. Both probe specificity and the stringency of diagnostic
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hybridization or amplification (maximal, high, intermediate, or low) will determine whether the probe
identifies only naturally occurring, exactly complementary sequences, allelic variants, or related
sequences. Probes designed to detect related sequences should preferably have at least 50% sequence
identity to any of the cDNAs.

Methods for producing hybridization probes include the cloning of nucleic acid sequences
into vectors for the production of mRNA probes. Such vectors are known in the art, are
commercially available, and may be used to synthesize RNA probes in vitro by adding RNA
polymerases and labeled nucleotides. Hybridization probes may incorperate nucleotides labeled by a
variety of reporter groups including, but not limited to, radionuclides such as P or %S, enzymatic
labels such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems,
fluorescent labels, and the like. The labeled cDNAs may be used in Southern or northern analysis,
dot blot, or other membrane-based technologies; in PCR technologies; and in microarrays utilizing
samples from subjects to detect altered protein expression.

The cDNAs can be labeled by standard methods and added to a sample from a subject under
conditions for the formation and detection of hybridization complexes. After incubation the sample
is washed, and the signal associated with hybrid complex formation is quantitated and compared with
a standard value. Standard values are derived from any control sample, typically one that is free of
the suspect disease. If the amount of signal in the subject sample is altered in comparison to the
standard value, then the presence of altered levels of expression in the sample indicates the presence
of the disease. Qualitative and quantitative methods for comparing the hybridization complexes
formed in subject samples with previously established standards are well known in the art.

Such assays may also be used to evaluate the efficacy of a particular therapeutic treatment
regien in animal studies, in clinical trials, or to monitor the treatment of an individual subject.

Once the presence of disease is established and a treatment protocol is initiated, hybridization or
amplification assays can be repeated on a regular basis to determine if the level of expression in the
patient begins to approximate that which is observed in a healthy subject. The results obtained from
successive assays may be used to show the efficacy of treatment over a period ranging from several
days to many years.

The cDNAs may also be used on a microarray to monitor the expression patterns. The
microarray may also be used to identify splice variants, mutations, and polymorphisms. Information
derived from analyses of the expression patterns may be used fo determine gene funciion, to
understand the genetic basis of a disease, to diagnose a disease, and to develop and monitor the
activities of therapeutic agents used to treat a disease. Microarrays may also be used to detect genetic
diversity, single nucleotide polymorphisms which may characterize a particular population, at the

genore level.
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In yet another alternative, cDNAs may be used to generate hybridization probes useful in
mapping the naturally occurring genomic sequence. Fluorescent in situ hybridization (FISH) may be
correlated with other physical chromosome mapping techniques and genetic map data as described in
Heinz-Ulrich et al. (In: Meyers, supra, pp. 965-968).

In another embodiment, antibodies or Fabs comprising an antigen binding site that
specifically binds the protein may be used for the diagnosis and prognosis of diseases characterized
by the over-or-under expression of the protein. A variety of protecols for measuring protein
expression, including ELISAs, RIAs, and FACS, are well known in the art and provide a basis for
diagnosing altered or abnormal levels of expression. Standard values for protein expression are
established by combining samples taken from healthy subjects, preferably buman, with antibody to
the protein under conditions for complex formation The amount of complex formation may be
quantitated by various methods, preferably by photometric means. Quantities of the protein
expressed in disease samples are compared with standard values. Deviation between standard and
subject values establishes the parameters for diagnosing or monitoring disease. Alternatively, one
may use competitive drug screening assays in which neutralizing antibodies capable of binding
specifically with the protein compete with a test compound. Antibodies can be used to detect the
presence of any peptide which shares one or more antigenic determinants with the protein. In one
aspect, the antibodies can be used for treatment or monitoring therapeutic treatment for cell cycle
disorders.

In another aspect, the cDNA, or its complement, may be used therapeutically for the purpose
of expressing mRNA and protein, or conversely to block transcription or translation of the mRINA.
Expression vectors may be constructed using elements from retroviruses, adenoviruses, herpes or
vaccinia viruses, or bacterial plasmids, and the like. These vectors may be used for delivery of
nucleotide sequences to a particular target organ, tissue, or cell population. Methods well known to
those skilled in the art can be used to construct vectors to express nucleic acid sequences or their
complements. (See, e.g., Maulik et al. (1997) Molecular Biotechnology. Therapeutic Applications
and Sirategies, Wiley-Liss, New York NY.) Alternatively, the cDNA or its complement, may be used

for somatic cell or stem cell gene therapy. Vectors may be introduced in vivo, in vitro, and ex vivo.

For ex viyo therapy, vectors are introduced into stem cells taken from the subject, and the resulting
transgenic cells are clonally propagated for autologous transplant back into that same subject.
Delivery of the cDNA. by transfection, liposome injections, or polycationic amine polymers may be
achieved using methods which are well known in the art. (See, e.g., Goldman et al. (1997) Nature
Biotechnology 15:462-466.) Additionally, endogenous gene expression may be inactivated using
homologous recombination methods which insert an inactive gene sequence into the cading region or
other targeted region of the cDNA. (See, e.g. Thomas et al. (1987) Cell 51: 503-512.)
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Vectors containing the cDNA can be transformed into a cell or tissue to express a missing
protein or to replace a nonfanctional protein. Similarly a vector constructed to express the
complement of the cDNA can be transformed into a cell to downregulate the protein expression.
Complementary or antisense sequences may consist of an oligonucleotide derived from the
transcription initiation site; nucleotides between about positions -10 and +10 from the ATG are
preferred. Similarly, inhibition can be achieved using triple belix base-pairing methodology. Triple
helix pairing is useful because it causes inhibition of the ability of the double helix to open
sufficiently for the binding of polymerases, transcription factors, enhancers, repressars, or regulatory
molecules. Recent therapeutic advances nsing triplex DNA have been described in the literature.
(See, e.g., Gee et al. In: Huber and Carr (1994) Molecular and Immunologic Approaches, Futura
Publishing, M. Kisco N, pp. 163-177.)

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the cleavage of mRNA
and decrease the levels of particular mRNAs, such as those comprising the ¢cDNAs of the invention.
(See, e.g., Rossi (1994) Current Biology 4: 469-471.) Ribozymes may cleave mRNA at specific
cleavage sites. Alternatively, ribozymes may cleave mRNAs at locations dictated by flanking regions
that form complementary base pairs with the target mRNA. The construction and production of
ribozymes is well known in the art and is described in Meyers (supra).

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications inchude, but are not limited to, the addition of flanking sequences at the 5’ and/or 3*
ends of the molecule, or the use of phosphorothioate or 2’ O-methyl rather than phosphodiester
linkages within the backbone of the molecule. Alternatively, nontraditional bases such as inosine,
queosine, and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine,
cytidine, guanine, thymine, and uridine which are not as easily recognized by endogenous
endonucleases, may be included.

Further, an antagonist, or an antibody that binds specifically to the protein may be
administered to a subject to treat a cell cycle disorder. The antagosist, antibody, or fragment may be
used directly to inhibit the activity of the protein or indirectly to deliver a therapeutic agent to cells or
tissues which express the protein. The therapeutic agent may be a cytotoxic agent selected from a
group including, but not limited to, abrin, ricin, doxorubicin, daunorubicin, taxol, ethidium bromide,
mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicine, dibydroxy anthracin dione,
actinomycin DD, diphteria toxin, Pseudomonas exetoxin A and 40, radioisotopes, and glucocorticoid.

Antibodies to the protein may be generated using methods that are well known in the art.
Such antibodies may include, but are not limited to, polyclonal, monoclonal, chimeric, and single
chain antibodies, Fab fragments, and fragments produced by a Fab expression library. Neutralizing

antibodies, such as those which inhibit dimer formation, are especially preferred for therapeutic use.
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Monoclonal antibodies to the protein may be prepared using any technique which provides for the
production of antibody molecules by continuous cell lines in culture. These include, but are not
limited to, the hybridona, the human B-cell hybridoma, and the EBV-hybridoma techniques. In
addition, techniques developed for the production of chimeric antibodies can be used. (See, e.g.,
Pound (1998) Immunochemical Protocols, Methods Mol Biol Vol. 80). Alternatively, techniques
described for the production of single chain antibodies may be employed. Fabs which contain
specific binding sites for the protein may also be generated. Various immunoassays may be used to
identify antibodies having the desired specificity. Numerous protocols for competitive binding or
immunoradiometric assays using either polyclonal or monoclonal antibodies with established
specificities are well known in the art.

Yet further, an agonist of the protein may be administered to a subject to treat or prevent a

disease associated with decreased expression, longevity or activity of the protein.

An additional aspect of the invention relates to the administration of a pharmaceutical or
sterile composition, in conjunction with a pharmaceutically acceptable carrier, for any of the
therapeutic applications discussed above. Such pharmaceutical compositions may consist of the
protein or antibodies, mimetics, agonists, antagonists, or inhibitors of the protein. The compositions
may be administered alone or in combination with at least one other agent, such as a stabilizing
compound, which may be administered in any sterile, biocompatible pharmaceutical carrier
including, but not limited to, saline, buffered saline, dextrose, and water. The compositions may be
administered to a subject alone or in combination with other agents, drugs, or hormones.

The pharmaceutical compositions utilized in this invention may be administered by any
number of routes including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal, subcutaneous, intraperitoneal, intranasal,
enteral, topical, sublingual, or rectal means.

In addition to the active ingredients, these pharmaceutical compositions may contain
pharmaceutically-acceptable carriers comprising excipients and auxiliaries which facilitate
processing of the active compounds into preparations which can be used pharmaceutically. Further
details on techniques for formulation and administration may be found in the latest edition of
Remington’s Pharmaceutical Sciences (Maack Publishing, Easton PA).

For any compound, the therapentically effective dose can be estimated initially either in cell
culture assays or in animal models such as mice, rats, rabbits, dogs, or pigs. An animal model may
also be used to determine the concentration range and route of administration. Such information can
then be used to determine useful doses and routes for administration in hunans.

A therapeutically effective dose refers to that amount of active ingredient which ameliorates

the symptoms or condition. Therapeutic efficacy and toxicity may be determined by standard
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pharmaceutical procedures in cell cultures or with experimental aniraals, such as by calculating and
contrasting the EDy, (the dose therapeutically effective in 50% of the population) and LD, (the dose
lethal to 50% of the population) statistics. Any of the therapeutic compositions described above may
be applied to any subject in need of such therapy, including, but not limited to, mammals such as
dogs, cats, cows, horses, rabbits, monkeys, and most preferably, humans.

EXAMPLES

It is to be understood that this invention is not limited to the particular devices, machines,
materials and methods described. Although particular embodiments are described, equivalent
emboditents may be used to practice the invention. The described embodiments are provided to
illustrate the invention and are not intended to limit the scope of the invention which is limited only
by the appended claims.

1 ¢DNA Library Construction

The LUNGTUTOQ9 ¢DNA library was constructed from cancerous lung tissue obtained from a
68-year-old Caucasian male during a segmental lung resection following diagnosis of malignant
neoplasm of the upper right lobe of the lung. Pathology of the right upper lobe of the lung indicated
an invasive grade 3 squamous cell carcinorma forming an infiltrating mass involving the bronchus and
the surrounding parenchyma. Patient history inclndes previous diagnoses of type II diabetes without
complications, thyroid disorder, depressive disorder, hyperlipidemia, ulcer of the esophagus, and
atherosclerosis. Family history included alcohel use in the mother and father, atherosclerosis in a
sibling and a grandparent and malignant brain neoplasm in the mother.

The frozen tissues were homogenized and lysed in TRIZOL reagent (1 g tissue/10 ml; Life
Technologies), using a POLYTRON homogenizer (Brinkmamm Instruments, Westbury NY). After a
brief incubation on ice, chloroform was added (1:5 v/v), and the lysate was centrifuged. The upper
chloroform layer was removed to a fresh tube, and the RNA extracted with isopropanol, resuspended
in DEPC-treated water, and treated with DNAse for 25 min at 37C. The RNA was re-extracted once
with acid phenol-chloroform, pH 4.7, and precipitated using 0.3M sodium acetate and 2.5 volumes
ethanol. The mRNA was isolated with the OLIGOTEX kit (Qiagen, Chatsworth CA) and used to
construct the cDNA library.

The mRNA was handled according to the recommended protocols in the SUPERSCRIPT
plasmid system (Life Technologies). The cDNAs were fractionated on a SEFHAROSE CLAB
column (Amersham Pharmacia Biotech (APB), Piscataway NI, and those cDNAs exceeding 400 bp
were ligated into pINCY plasmid (Incyte Genomics, Palo Alto CA). The plasmid was subsequently
transformed into DHSe competent cefls (Life Technologies).

I Iselation and Sequencing of ¢cDNA. Clones
Plasmid DNA was released from the cells and purified using the REAL PREP 96 plasmid kit
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(Qiagen). The recommended protocol was employed except for the following changes: 1) the
bacteria were cultured in 1 ml of sterile TERRIFIC BROTH (BD Biosciences, San Jose CA) with
carbenicjllin at 25 mg/l and glycerol at 0.4%; 2) the cultures were incubated for 19 hours after the
wells were inoculated and then lysed with 0.3 ml of lysis buffer; 3) following isopropanol
precipitation, the DNA pellet was resuspended in 0.1 ml of distilled water. After the last step in the
protocal, samples were transferred to a 96-well block for storage at 4C.

The cDNAs were prepared using a MICROLAB 2200 system (Hamilton, Reno NV) in
combination with DNA ENGINE thermal cyclers (MJ Research, Watertown MA). The cDNAs were
sequenced by the method of Sanger and Coulson (1975; J Mol Biol 94:441f) using ABI PRISM 377
DNA sequencing systems (ABI). Most of the seq were seq d using standard ABI

protocols and kits (ABY) at solution volumes of 0.25x - 1.0x. In the alternative, some of the
sequences were sequenced using solutions and dyes from APB.

I lection, A y, and Ch ization of Seq

The sequences used for co-expression analysis were assembled from EST sequences, 5 and 3°

Qol, 3 Yot
1! 1!

Jong read sequences, and full length coding
expressed in at least three cDNA libraries.
The assembly process is deseribed as follows. EST sequence chromatograms were processed
and verified. Quality scores were obtained using PHRED (Ewing ef al. (1998) Genome Res 8:175-
185; Bwing and Green (1998) Genome Res 8:186-194), and edited sequences were loaded into a
relational database management system (RDBMS). The sequences were clustered using BLAST with

were

a product score of 50. All clusters of two or more sequences created a bin which represents one
transcribed gene.

A bly of the within each bin was performed using a modification

of Phrap, a publicly available program for assembling DNA fragments (Green, P. University of
‘Washington, Seattle WA). Bins that showed 82% identity from a local pair-wise alignment between
any of the consensus sequences were merged.

Bins were annotated by screening the consensus seguence in each bin against public
databases, such as GBpri and GenPept from NCBIL The annotation process involved a FASTn screen
against the GBpri database in GenBank. Those hits with é percent identity of greater than or equal to
75% and an alignment length of greater than or equal to 100 base pairs were recorded as homolog
hits. The residual d were d by FASTx against GenPept. Those hits with

it

an E value of less than or equal to 10 were recorded as homolog hits.
Sequences were then reclustered using BLASTn and Cross-Match, a program for rapid amino
acid and mucleic acid sequence comparison and database search (Green, supra), sequentially. Any

BLAST alignment between a sequence and a consensus sequence with a score greater than 150 was
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realigned using cross-match. The sequence was added to the bin whose consensus sequence gave the

highest Smith-Waterman score (Smith et al. (1992) Protein Engineering 5:35-51) amongst Jocal

alignments with at least 82% identity. Non-matching sequences were moved into new bins, and

assembly processes were repeated.
v Description of the Known Cell Cycle Genes

Genes known to be involved in disease processes involving the cell cycle were selected to

identify cDNAs. The known genes and a brief description of their functions are found below.

Gene ID
995529

336106

256671

286623

392739

337334

Name
CbC2

CDC7

CDC23

Cyclin B

hBubl

hKSP

Description

CDC?2, cell division cycle protein 2 {or cyclin B1) is a mitotic kinase
which triggers entry into mitosis. CDC2 binds chromatin prior to S-
phase, and is displaced during DNA replication. (Krude et al (1996)
J Cell Sci 109:309-318; De Souza et al. (2000) Exp Cell Res 257:11-
21)

CDC7, cell division cycle protein 7 is a kinase conserved in
eukaryotes from yeast to bumans. It is essential for initiation of
DNA replication and entry into S-phase. (Donaldson et al. (1998)
Genes Dev 12:491-501; Jiang et al. (1999) Embo J 18: 5703-5713;
and Masai et al. (1999) Front Biosci 4: D834-840)

CD(C23, cell division cycle protein 23, is a component of the
anaphase-promoting complex that regnlates mitosis by catalyzing the
formation of cyclin B-ubiquitin conjugates, targeting cyclin B for
degradation. (Prinz (1998) Curr Biol 8:750-760; Zhao et al. (1998)
Genomics 53:184-90; and Hershko (1999) Philos Trans R Soc Lond
B Biol Sci 354:1571-1576)

Cyclin B is a subunit of cyclin-dependent kinase (cdk) 1.
Degradation of cyclin B by the anaphase-promoting complex is
required for inactivation of the kinase and exit from mitosis. CDKs
are regulators of cell cycle progression and alterations and
deregulation of CDK activity are characteristic of neoplasia. CDK
inhibitors and modulators alter cell cycle and induce apoptosis and
tumor regression. (Hajduch et al. (1999) Adv Exp Med Biol
457:341-53; Hershko, supra; and Sausville (1999) Pbarmacol Ther
82:285.92)

hBubl, a mitotic checkpoint kinase, is a kinetochore protein that
monitors chromosome attachment to the spindle in mitotic cells and
controls exit from mitosis and chromosome segregation. The mitotic
checkpoint ensures proper chromosome segregation by delaying
anaphase until chromosomes are aligned on the spindle. Following
spindle damage, cells exit mitosis and undergo apoptosis. hBubl is
required for the checkpoint response to spindle damage; mutations in
hBubl disrupt the mitotic checkpoint allowing cells to escape
apoptosis and continue cell cycle progression, despite spindle
damage, potentially leading to aneuploidy and contributing to
neoplasia. (Taylor and McKeon (1997) Cell 89:727-735; Cahill
(1998) Nature 392:300-303; Ouyang et al. (1998) Cell Growth Differ
9:877-885; Imai et al. (1999) Jpn J Cancer Res 90:837-840; Seeley et
al. (1999) Biochem Biophys Res Commun 257:589-595; and Myrie
et al. (2000) Cancer Lett 152:193-99.

hKSP, kinesin-like spindle protein (HsEg5), is a spindle-associated
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protein found with centrosomal microtubles during prophase and
prometaphase centrosome separation, and associated with post-
mitotic centrosome movement. (Whitehead et al. (1996) Cell Motil
Cytoskeleton 35:298-308)

hpS5ede is a kinetochore and spindle microtuble-associated protein
that mediates association of the spindle checkpoint protein Mad2
with the cyclosome/anaphase promoting complex and is essential for
cell division. Over expression of pS5dcd induces apoptosis. hp55cdc
is also associated with the mitotic spindle protein kinase Aik.
(Weinstein et al. (1994) Mol Cell Biol14:3350-3363; Kao ef al.
(1996) Oncogene 13:1221-1229; Kallio et al. (1998) J Cell Biol 141:
1393-1406; Kramer et al. (1998) Curr Biol 8:1207-1210; Farruggio
et al. (1999) Proc Natl Acad Sci 96:7306-7311; and Saffery et al.
(2000) Hum Mol Genet 9:175-85)

MCAK, mitotic centromere-associated kinesin, is a microtubule
motor protein recruited to the centromere at prophase that
participates in anaphase chromosome segregation. (Kim et al. (1997)
Biochim Biopbys Acta 1359:181-186; Maney et al. (2000) Int Rev
Cytol 194:67-131; Maney et al. (1998) J Cell Biol 142:787-801;
‘Wordeman et al. (1999) Cell Biol Int 23:275-86; and Saffery, supra)
Mitosin (CENP-F kinetochore protein) is a nuclear protein that
associates with centromeres and spindle poles during M phase.
Overexpression of N-terminally truncated mitosin blocks cell cycle
progression. Mitosin is correfated with clinical outcome in node-
negative breast cancer. (Clark et al. (1997) Cancer Res 57:5505-08;
Zhu (1999) Mol Cell Biol 19:1016-1024; and Zhu e al. (1997) J Cell
Biochem 66:441-449)

mki67a (MIB-1) is a definitive cell proliferation marker. Tt is widely
wsed in pathology to measure the growth fraction of cells in human
tumors. (Schluter et al. (1993) ¥ Cell Biol 123:513-522; Duchrow et
al. (1995) Arch Immunol Ther Exp 43:117-121; Dalquen et al.
(1997) Acta Cytol 41:229-237; and Scholzen and Gerdes (2000) T
Cell Physiol 182:311-322)

MEKILP!, mitotic kinesin-like protein 1, is a spindle-associated
protein required for mitotic progression. (Nislow et al. (1992)
Nature 359:543-7; Sharp et al. (1997) J Cell Biol 138:833-843;
Kobayashi et al. (1998) J Cell Biol 143:1961-70)

B-myb is a member of the myb family of cell-cycle regulated
transcription factors, expressed in G1 and S phase. Activity of b-
myb is stimulated by cyclin A/cdk2-dependent phosphorylation.
{(Robinson ef al. (1996) Oncogene 12:1855-64; Saville and Watson
(1998) Adv Cancer Res 72:109-40; Saville and Watson (1998)
Oncogene 17:2679-2689; and Horstmann et al. (2000) Oncogene
19:298-306)

NLK1, NIMA-like protein kinase 1, is 2 human mitotic kinase,
similar to the NIMA cell-cycle regulatory protein kinase in
Aspergillus that is essential for entry into and progression through
mitosis. (Lu and Hunter (1995) Cell 81:413-424; Lu and Hunter
(1995) Prog Cell Cycle Res 1:187-205; and Shen et al. (1997) Proc
Natl Acad Sci 94:13618-13623)

P1-CDC21 is a member of the family of minichromosome
maintenance proteins essential for DNA replication. (Hu et al.
(1993) Nucleic Acids Res 21:5289-5293; Ishimi et al. (1996) J Biol
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Chem 271:24115-24122)

PRC1, protein regulating cytokinesis 1, is a human mitotic-spindle
associated CDK substrate protein required for cytokinesis. (Jiang et
al. (1998) Mol Cell 2:877-885)

The protein kinase Aik2 / Aurora2 is localized to the mitotic spindle
poles, involved in regulating chromosome segregation and
maintaining genomic stability, and associated with pSScdc/cdc20.
(Kimura et al. (1999) J Biol Chem 274:7334-40; Kimura et al.
(1998) Cytogenet Cell Genet 82:147-52; and Farruggio, supra

411205 PRC1

348211 Aik2

251651 survivin Survivin is an apoptosis inhibitor expressed in the G2/M phase

of the cell cycle. At the beginning of mitosis it associates with
microtubules of the mitotic spindle. It inhibits apoptosis allowing
cancer cells to survive. (Liet al. (1998) Nature 396:580-584;
Verdecia et al. (2000) Nat Struct Biol 7:602-608)

Topoisomerase I is required for chromosome condensation and
segregation during DNA replication. Its expression is cell cycle
dependent; both protein level and catalytic activity peeks in G2/M.
As part of the regulatory checkpoint at the entry and progression of
mitosis; it regulates apoptosis. Topoisomerase poisons induce
carcinogenic chromosomal alterations. (Holm et al. (1989) Mol Cell
Biol 9:159-168; Kaufmann (1998) Proc Soc Exp Biol Med 217:327-
334; Summer (1995) Exp Cell Res 217:440-447; Anderson and
Roberge (1996) Cell Growth Difter 7:83-90; Larsen et al. (1996)
Prog Cell Cycle Res 2:229-239; and Cimini ¢t al. (1997) Cytogenet
Cell Genet 76:61-67)

Cyclin-selective ubiquitin carrier protein (UbcH10/E2-C) catalyzes
the ubiquitin-mediated proteolysis of mitotic cyclins and is required
for cells to complete mitosis and enter anaphase of the next cell
cycle. Mutant UbcH10 inhibits the destruction of cyclins, arrests
cells in M phase, and inhibits the onset of anaphase. (Towunsley et
al. (1997) Proc Natl Acad Sci 94:2362-2367; Bastians et al. (1999)
Mol Biel Cell 10:3927-3941)

232888 topo I

235191 UbcH10

v Co-expression Analyses of Known Cell Cycle Genes

Using the LIFESEQ GOLD database (Dec99, Incyte Genomics), we have identified ten
cDNAs that show strong association with known cell cycle genes. Initially, degree of association was
measured by probability values using a cutoff p-value less than 0.00001. This was followed by
annotation and literature searches to insure that the genes that passed the probability test had strong
association with known cell cycle genes. The process was reiterated so that an initial selection of
37,071 genes weze reduced to the final ten cDNAs claimed herein. The entries in the table below are
the negative log of the p-value (-log p} for the co-expression of the two genes. The cDNAs are
identified by their LIFESEQ GOLD ID numbers, and the known genes, by their abbreviations as
shown above and the number assigned in column 1 which is also used in row 1. The single highest p-
values between each of the known genes have been marked in bold. The single highest p-values
between at least one known gene and each cDNA is summarized in THE INVENTION section.
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Name/Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1¢CpC2 NA

2Cbc23 13 NA

3CpCT 34 S5NA

4 Cyclin B 12 66 10NA

5 bBubl 78 77 0 352NA

6 hKSP 58 6352 10 49NA

7 hpS3cde 57 48 58 12 55 7.2 NA

8 MCAK 48 6992 1461 8 1INA

9 mitosin 98 4.6 66 14 12 7 13 12NA

10 mki67a 12 558367 655878 11 13NA

11 MRLP-1 69 5145386953 88 3971 72NA

12 myb 0 5579 135957 19 18 13 20 68 NA

13 NLK1 0 43 0 0 103542 48833939 ONA

14PI-CDC21 11 74 7 106456 14 92 12 2155 10 5.6 NA

1S PRC1 72 5459 1597 12 16 12 13 13 46 85 74 15NA

16 prkAik2 66 8432 11 568936776 11 5813872 10NA

17 survivin 11 6592 119392 18 11 18 9 10 11 61 11 7.9 98NA

18 topo I 23 11 13 17 11 15 19 14 24 1561 18 82 19 18 11 23NA

19 UbcH10 61 58 4 1275 12 1587 12 1256 16 62 94 8 15 16 IINA
40371 79 3958 46 94 66 5576768875 79185876458 16 10
200394 71 524976657589 684573 9434295 126652 1171
201989 59 1245 104554 839567963297 0 1185 11 8 11 11
211475 92 66 4879455982 655674349 0098 1076 54 1062
225657 47 5 51345457998 11 8337723764355 118467 13
350770 65 6599725859 12 1191 12 0 1137 15 16 8 65 14 11
407614 66 05595 036797649 483865 0355946 82 94 56
475113 9 10426776869151939457 1045 9 1084 9 13 12
898622 0 0 03525679 3 049 0 0 0335242 466 932
978267 ¢ 34 107838 5 1795 84142 04278825694 1556

Vi Homology Searching of cDNA. Clones and Their Deduced Proteins

The ¢cDNAs of the Sequence Listing or their deduced amino acid sequences were used to
query databases such as GenBank, SwissProt, BLOCKS, and the like. These databases that contain
previously identified and annotated sequences or domains were searched using BLAST or BLAST 2
(Altschul gt al. supra; Altschul, supra) to produce aligmments and to determine which sequences were
exact matches or homologs. The alignments were to sequences of prokaryotic (bacterial) or
eukaryotic (animal, fungal, or plant) origin. Alternatively, algorithms such as the one described in
Smith and Smith (1992, Protein Bngineering 5:35-51) could have been used to deal with primary
sequence patterns and secondary structure gap penalties. All of the sequences disclosed in this
application have lengths of at least 49 nucleotides, and no more than 12% uncalled bases (where N is
recorded rather than A, C, G, or T).

As detailed in Karlin (supra), BLAST matches between a query sequence and a database
sequence were evaluated statistically and only reported when they satisfied the threshold of 10 for
nucleotides and 10 for peptides. Homology was also evaluated by product score calculated as
follows: the % nucleotide or amino acid identity [between the query and reference sequences] in

BLAST is multiplied by the % maximum possible BLAST score [based on the lengths of query and
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reference sequences] and then divided by 100. In comparison with hybridization procedures used in
the lahoratory, 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% exror due to uncalled bases).

The BLAST software suite, freely available sequence comparison algorithms (NCBI,
Bethesda MD; bttp://www.ncbi.nlm.nit.gov/gorf/bl2.html), includes various sequence analysis
programs including “blastn” that is used to align nucleic acid molecules and BLAST 2 that is nsed for
direct pairwise comparison of either nucleic or amino acid molecules. BLAST programs are
commonly used with gap and other parameters set to default settings, e.g.: Matrix: BLOSUMG2;
Reward for match: 1; Penalty for mismatch: -2; Open Gap: 5 and Extension Gap: 2 penalties; Gap x
drop-off: 50; Expect: 10; Word Size: 11; and Filter: on. Identity or similarity is measured over the
entire length of a sequence or some smaller portion thereof. Brenner et al. (1998; Proc Nail Acad Sci
95:6073-6078, incorporated herein by reference) analyzed the BLAST for its ability to identify
structural homologs by sequence identity and found 30% identity is a reliable threshold for sequence
alignments of at least 150 residues and 40%, for alignments of at least 70 residues.

The cDNAs of this application were compared with bled c q or
templates found in the LIFESEQ GOLD database. Component sequences from cDNA, extension, full
length, and shotgun sequencing projects were subjected to PHRED analysis and assigned a quality

score. All sequences with an acceptable quality score were subjected to various pre-processing and
editing pathways to remove low quality 3' ends, vector and linker sequences, polyA tails, Alu repeats,
mitochondrial and ribosomal sequences, and bacterial contamination sequences. Edited sequences
had to be at least 50 bp in length, and low-information sequences and repetitive elements such as
dinucleotide repeats, Alu repeats, and the like, were replaced by “Ns” or masked.

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

Bins were compared to one another and those having local similazity of at least 82% were
combined and reassembled. Bins having templates with less than 95% local identity were split.
Templates were subjected to analysis by STITCHER/EXON MAPPER algorithms that analyze the
probabilities of the presence of splice variants, alternatively spliced exons, splice junctions, )

differential expression of alternative spliced genes across tissue types or disease states, and the like.

23

JP 2004-521611 A 2004.7.22



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

v

—
o

20

30

35

(58)

WO 02/18575 PCT/US01/26682

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

Following assembly, templates were subjected to BLAST, muotif, and other functional
analyses and categorized in protein hierarchies using methods described in USSN 08/812,290 and
USSN 08/811,758, both filed March 6, 1997; in USSN 08/947,845, filed October 9, 1997; and in
TUSSN 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 PFAM database of
hidden Markov model-based protein families and domains using the HMMER sofiware package
(Washington University School of Medicine, St. Louis MO; hitp://pfam.wustl.edu/).

The ¢cDNA was further analyzed using MACDNASIS PRO software (Hitachi Software
Engineering), and LASERGENE software (DNASTAR) and queried against public databases such as
the GenBank rodent, mammalian, vertebrate, prokaryote, and eukaryote databases, SwissProt,
BLOCKS, PRINTS, PFAM, and Prosite.

VII  Chromosome Mapping

Radiation hybrid and genetic mapping data available from public resources such as the
Stanford Human Genome Center (SHGC), Whitehead Institute for Genome Research (WIGR), 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 tumor antigen that have been mapped result in
the assignment of all related regulatory and coding sequences mapping to the same location. The
genetic map Jocations are described as ranges, or intervals, of human chromosomes. The map
position of an inferval, in cM (which is roughly equivalent to 1 megabase of human DNA), is
measured relative to the terminus of the chromosomal p-arm.

VII  Hybridization Technologies and Analyses
Immobilization of cDNAs on a Substrate

The cDNAs are applied to a substrate by one of the following methods. A mixture of cDNAs
is fractionated by gel elecirophoresis and transferred to a nylon membrane by capillary transfer.
Alternatively, the cDNAs are individually ligated to a vector and inserted into bacterial host cells to
form a library. The cDNAs are then arranged on a substrate by one of the following methods. In the
first method, bacterial cells containing individual clones are robotically picked and arranged on a
nylon membrane. The membrane is placed an LB agar containing selective agent (carbenicillin,

kanamycin, ampicillin, or chloramphenicol depending on the vector used) and incubated at 37C for
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16 hr. The membrane is removed from the agar and consecutively placed colony side up in 10%
SDS, denaturing solution (1.5 M NaCl, 0.5 M NaOH ), neutralizing solution (1.5 M. NaCl, 1 M Tiis,
pH 8.0), and twice in 2xSSC for 10 min each. The membrane is then UV irradiated in a
STRATALINKER UV-crosslinker (Stratagene).

In the second method, cDNAs are amplified from bacterial vectors by thirty cycles of PCR
using primers complementary to vector sequences flanking the insert. PCR amplification increases a
starting concentration of 1-2 ng nucleic acid to a final quantity greater than 5 pg. Amplified nucleic
acids from about 400 bp to about 5000 bp in length are purified using SEPHACRYL-400 beads
(APB). Purified nucleic acids are arranged on a nylon membrane manually or using a dot/slot
blotting manifold and suction device and are immobilized by denaturation, neutralization, and UV
irradiation as described above. Purified nucleic acids are robotically arranged and immobilized on
polymer-coated glass slides using the procedure described in USPN 5,807,522, Polymer<oated
slides are prepared by cleaning glass microscope slides (Corning, Acton MA) by ultrasound in 0.1%
SDS and acetone, etching in 4% hydrofluoric acid (VWR Scientific Products, West Chester PA),
coating with 0.05% aminopropyl silane (Sigma-Aldrich) in 95% ethanol, and curing in a 110C oven.
The slides are washed extensively with distilled water between and after treatments. The nucleic
acids are arranged on the slide and then immobilized by exposing the array to UV irradiation using a
STRATALINKER UV-crosslinker (Stratagene). Arrays are then washed at room temperature in
0.2% SDS and rinsed three times in distilled water. Non-specific binding sites are blocked by
incubation of arrays in 0.2% casein in phosphate buffered saline (PBS; Tropix, Bedford MA) for 30
min at 60C; then the atrays are washed in 0.2% SDS and rinsed in distilled water as before .
Probe Preparation for Membrane Hybridization

Hyhridization probes derived from the cDNAs of the Sequence Listing are employed for
screening cDNAs, mRNAs, or genomic DNA in membrane-based hybridizations. Probes are
prepared by diluting the cDNAs to a concentration of 40-50 ng in 45 p1 TE buffer, denaturing by
heating to 100C for five min, and briefly centrifuging. The denatured cDNA is then added to a
REDIPRIME tube (APB), gently mixed until blue color is evenly distributed, and briefly centrifuged.
Five ul of [*2PJACTP is added to the tube, and the contents are incubated at 37C for 10 min. The
labeling reaction is stopped by adding S pl of 0.2M EDTA, and probe is purified from unincorporated
nucleotides using a PROBEQUANT G-50 microcolumn (APB). The purified probe is heated to 100C
for five min, snap cooled for two min on ice, and nsed in membrane-based hybridizations as
described below.
Probe Preparation for Polymer Coated Slide Hybridization

Hybridization probes derived from mRNA isolated from samples are employed for screening
cDNAs of the Sequence Listing in array-based hybridizations. Probe is prepared using the
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GEMbright kit (ncyte Genomics) by diluting mRNA to a concentration of 200 ng in 9 ¢l TE buffer
and adding 5 p1 5x buffer, 1 u1 0.1 M DTT, 3 pl Cy3 or Cy5 labeling mix, 1 pl RNase inhibitor, 1 pl
reverse transcriptase, and 5 il 1x yeast control mRNAs. Yeast control mRNAs are synthesized by in
vitro transcription from noncoding yeast genomic DNA (W. Lei, unpublished). As quantitative
controls, one set of control mRNAs at 0.002 ng, 0.02 ng, 0.2 ng, and 2 ng are diluted into reverse
transcription reaction mixture af ratios of 1:100,000, 1:10,000, 1:1000, and 1:100 (w/w) to sample
mRNA respectively. To examine mRNA differential expression patterns, a second set of control
mRNAs are diluted into reverse transcription reaction mixture at ratios of 1:3, 3:1, 1:10, 10:1, 1:25,
and 25:1 (w/w). The reaction mixture is mixed and incubated at 37C for two hr. The reaction.
mixture is then incubated for 20 min at 85C, and probes are purified using two successive CHROMA
SPIN+TE 30 columns (Clontech, Palo Alto CA). Purified probe is ethanol precipitated by diluting
probe to 90 pl in DEPC-treated water, adding 2 pl lmg/ml glycogen, 60 gl 5 M sodium acetate, and
300 pi 100% ethanol. The probe is centrifuged for 20 min at 20,800xg, and the pellet is resuspended
in 12 pi resuspension buffer, heated to 65C for five min, and mixed thoroughly. The probe is heated
and mixed as before and then stored on ice. Probe is used in high density array-based hybridizations
as described below.
Membrane-based Hybridization

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

Probe is heated to 65C for five min, centrifuged five min at 9400 rpm in a 5415C
microcentrifuge (Eppendorf Scientific, Westbury NY), and then 18 gl is aliquoted onto the array
surface and covered with a coverslip. The arrays are transferred to a waterproof chamber having a
cavity just slightly larger than a microscape slide. The chamber is kept at 100% humidity internally
by the addition of 140 gl of 5x8SC in 2 corner of the chamber. The chamber containing the arrays is
incubated for about 6.5 hr at 60C. The arrays are washed for 10 min at 45C in 1xSSC, 0.1% SDS,
and three times for 10 min each at 45C in 0.1xSSC, and dried.

Hybridization reactions are performed in absolute or differential hybridization formats. In

the absolute hybridization format, probe from one sample is hybridized to array clements, and signals
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are detected after hybridization complexes 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 from the two samples are prepared and labeled with different
labeling moieties. A mixture of the two labeled probes is hybridized to the array elements, and
signals are examined under conditions in which the emissions from the two different labels are
individually detectable. Elements on the array that are hybridized to equal numbers of probes derived
from both biological samples give a distinct combined fluorescence (Shalon 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 nm for excitation of Cy5. The excitation laser light is focused on the
array using a 20X microscope objective (Nikon, Melville NY). The slide containing the array is
placed on a computer-controlled X-Y stage on the miicroscope and raster-scanned past the objective
with a resolution of 20 micrometers. In the differential hybridization format, the two fluorophores
are sequentially excited by the laser. Emitted light is split, based on wavelength, into two
photomultiplier tube detectors (PMT R1477, Hamamatsu Photonics Systems, Bridgewater NJ)
corresponding to the two fluorophores. Appropriate filters positioned between the array and the
photomultiplier tubes are used to filter the signals. The emission maxima of the fluorophores used
are 565 pm for Cy3 and 650 nm for CyS. The sensitivity of the scans is calibrated using the signal
intensity generated by the yeast control mRNAs added to the probe mix. A specific location on the
array ins a compl y DNA seq allowing the intensity of the signal at that location to

be correlated with a weight ratio of hybridizing species of 1:100,000.

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are displayed as an image where the signal intensity is mapped using a

5 linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to ved (bigh

signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping
emission spectra) between the fluorophores using the emission spectrum for each fluorophore. A grid
is superimposed over the fluorescence signal image such that the signal from each spot is centered in
each element of the grid. The fluorescence signal within each element is then integrated to obtain a
pumerical value corresponding to the average intensity of the signal. The software used for signal
analysis is the GEMTOOLS program (Incyte Genomics).
X Complementary Molecules

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

of a cDNA insert), are used to detect or inhibit gene expression. These molecules are selected using
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LASERGENE software (DNASTAR). Detection is described in Example VII. To inhibit
transcription by preventing promoter binding, the complementary molecule is designed to bind to the
most unique 5 sequence and includes nucleotides of the 5' UTR upstream of the initiation codon of
the open reading frame. Complementary molecules include genomic sequences (such as enhancers or
introns) and are 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 compl y molecule is designed to prevent ribosomal binding to the mRNA.
encoding the protein.

Complementary molecules are placed in expression vectors and used to transform a cell line
to test efficacy; into an organ, tumor, synovial cavity, or the vascular syster for transient or short
term therapy; or into a stem cell, zygote, or other reproducing lineage for long term or stable gene
therapy. Transient expression lasts for a2 month or more with a non-replicating vector and for three
months or more if appropriate elements for inducing vector replication are used in the
transformation/expression system.

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

X Protein Expression

Expression and purification of the protein are achieved nsing either a cell expression system
oran insect cell expression system. The pUB6/V5-His vector system (Invitrogen, Carlsbad CA) is
used to express tumor antigen in CHO cells. The vector contains the selectable bsd gene, multiple
cloning sites, the promoter/enhancer sequence from the buman ubiquitin C gene, a C-terminal V5
epitope for antibody defection with anti-V5 antibodies, and a C-texminal polyhistidine (6xHis)
sequence for rapid purification on PROBOND resiu (Invitrogen). Transformed cells are selected on
media containing blasticidin.

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

Tumor antigen is purified using polyacrylamide gel electrophoresis and used to immunize

mice or rabbits. Antibodies are produced using the protocols below. Alternatively, the amino acid
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sequence of tumor antigen is analyzed using LASERGENE software (DNASTAR) to determine
regions of high antigenicity. An antigenic epitope, usually found near the C-terminus or ina
bydrophilic region is selected, synthesized, and used to raise antibodies. Typically, epitopes of about
15 residues in length are produced using an ABI 431A peptide synthesizer (ABI) using Fmoc-
chemistry and coupled to KLH (Sigma-Aldrich, St. Louis MO) by reaction with N-

maleimidobenzoyl-N-hydrox inimide ester to i anti ity.

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

XII  Purification of Naturally Occurring Protein Using Specific Anfibodies

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

XIIT  Screening Molecules for Specific Binding with the cDNA or Protein

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

XIV  Two-Hybrid Screen

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

Positive interactions between expressed protein and cDNA fusion proteins are verified by
isolating individual positive colonies and growing them.in SD/-Trp/-Ura liquid medium for 1 to 2
days at 30C. A sample of the culture is plated on SD/-Trp/-Ura media and incubated at 30C until
colonies appear. The sample is replica-plated on SD/-Trp/-Ura and SD/-His/-Trp/-Ura plates.
Colonies that grow on SD containing histidine but not on media lacking histidine have lost the pLexA.
plasmid. Histidine-requiring colonies are grown on SD/Gal/Raf/X-Gal/-Trp/-Ura, and white colonies
are isolated and propagated. The pB42AD-cDNA plasmid, which contains a cDNA encoding a
protein that physically interacts with the protein, is isolated from the yeast cells and characterized.
XV Transcript Imaging

A transcript image was performed using the LIFESEQ GOLD database (JunOlzelease, Incyte
Genomics). This process allowed assessment of the relative abundance of the expressed cDNAs in
more than 1400 cDNA libraries. Criteria for transcript imaging can be selected from category,
number of cDNAs per library, library description, disease indication, clinical relevance of sample,
and the like.

All sequences and cDNA libraries in the LIFESEQ database have been categorized by
system, organ/tissue and cell type. For each category, the number of libraries in which the sequence
was expressed were counted and shown over the total number of libraries in that category. In some
transcript images, all normalized or subtracted libraries, which have high copy number sequences
removed prior to processing, and all mixed or pooled tissues, which are considered non-specific in
that they contain more than one tissue type or more than one subject’s tissue, can be excluded from
the analysis. Treated and untreated cell lines and/or fetal tissue data can also be disregarded or
removed where clinical relevance is emphasized. Conversely, fetal tissue may be emphasized

wherever elucidation of inherited disorders or differentiation of particular cells or organs from stem
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cells (such as nerves, heart or kidney) would be furthered by removing clinical samples from the
analysis.

The transcript images for SEQ ID NOs:1, 5, and 10 are shown below. The first columm
shows library name; the second column, the number of cDNAs sequenced in that library; the third
column, the description of the library; the fourth column, absolute abundance of the transcript in the
library; and the fifth columm, percentage abundance of the transcript in the library.

Category: All (SEQ ID NO:1)

Library* cDNAs Description of Prostate Tissue Abundance % Abund
CONDTUTO1 1286 peritoneum, neurcendocrine CA, 66F 2 0.1555
PENHTUEQ2 1846 penis squamous cell CA, 64M, 5RP 1 0.0542
LUNGTUTO0S 3969 lung squamous cell CA, 68M 2 0.0504
OVARTUMO2 2932 ovary papillary serous CA, 64F, WM/WN 1 0.0341
SPLNTUT02 3077 spleen Hodgkin's, 45 1 0.0325
COLITUTO2 6656 ileocecum, Burkitt lymphoma, 29F 2 0.0300

*Cell line, fetal, pooled, subtracted and normalized Iibraries were not used in this analysis.

Differential expression of SEQ ID NO:1 in neuroendocrine carcinoma of the peritoneum is 3-
fold greater by percent abundance than expression in any other tissue of the digestive tract. No
expression was found in cytologically normal tissue. 'When used in a cell or tissue specific diagnostic
procedure and compared to established dards, SEQ ID NO:1 is diagnostic for cancer, specifically

neurcendocrine carcinomma, of the peritoneum.

Category: Exocrine (Breast)

Library® cDNAs Description of Bladder Tissne Abundance % Abund
BRSTUNFOL 1146 breast tumor line T-47D, ductal CA, 54F 1 0.0873
BRSTTUT16 3724  breast ductal CA, 43F, m/BRSTTMTOL 2 0.0537
BRSTTUTOB 3928 breast tumor, adenoCa, 45F, m/BRSTNOT02 2 0.0509
BRSTUNTO1l 3130  breast tumor line T47D, 54F 1 0.0319
BRSTNOTO3 6777 mw/BRSTTUT02 ductal adenoCh, 54F 1 0.0148
BRSTTUT13 7631  breast adenoCA, 46F, m/BRSTNOT33 € 0.0131
BRSTTUTO3 10092 breast lobular CA, 58F, m/BRSTNOTOS 1 0.0099

*No libraries were excluded from this analysis

SEQ ID NO:5 is diagnostic of breast cancer as shown by its expression in breast tumor line
T-47D and in these matched sets of cancerous and normal breast tissues. Expression was not found
in cytological normal breast tissue removed from subjects during breast reduction surgery or any
other breast library. When used with breast tissue, SEQ ID NO:1 is diagnostic for breast cancer.

Category: Digestive Tract (Colon)
Library cDNAs Description of Lung Tissue Abundance % Abund

COLNTUP12 2312 colon adenoCA, M/F, pool, 3’ CGAP 1 0.0433
COLNTUP15 12065 colon adenoCA, pool, NORM, 3/ CGAP 5 0.0414
COLNTUNO3 2462 colon adenoCA, M/F, pool, NORM 1 0.0406
COLNTUP17 7421 colon adenoCA, 3’, CGAP 2 0.0270
COLITUTO02 6656 Burkitt lymphoma, 25F, m/COLANQTO3 1 0.0150
COLNTUPL6 8439 colon adenoCA, pool, NORM, 3'/5’ CGAP 1 0.0118

Differential expression of SEQ ID NO:10 was not found in libraries constructed from the
tissues of subjects diagnosed with chropic ulcerative colitis (COLADIT0S, COLANOTO02,
COLAUCT®1, and COLDDIEO1), benign familial polyposis (COLCDITOL, COLDNOTOL, and

31

JP 2004-521611 A 2004.7.22



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

w

(66)

WO 02/18575 PCT/US01/26682

COLTDIT04 ), ulcerative colitis (COLNDIP02, COLNNOT23, COLNUCT(3, and COLSUCTO1), or
in cytologically normal tissue (COLNNONOS, COLNNOPO1, COLNNOP(Q2, COLNNOTO1,
COLNNOT05, COLNNOT07, COLNNOT08, COLNNOT09, COLNNOT11, COLNNOT13,
COLNNOT16, COLNNOT19, and COLNNOT22). When used in a cell or tissue specific diagnostic
procedure and compared to established standards, SEQ ID NO:1 is diagnostic for colon cancer.

In assays using established standards and patient samples, the cDNA, an mRINA, a protein or
an antibody specifically binding the protein serves a clinically relevant diagnostic marker for cell

cycle disorders.

All patents and publications mentioned in the specification are incorporated by reference
herein. Various modifications and variations of the described method and system of the invention
will be apparent to those skilled in the art without departing from the scope and spirit of the
invention. Although the invention has been described in connection with specific preferred
embodiments, it should be understood that the invention as claimed should not be unduly limited to
such specific embodiments. Indeed, various modifications of the described modes for carrying out
the invention that are obvious to those skilled in the field of molecular biology or related fields are
intended to be within the scope of the following claims.
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‘What is claimed is:
1. A composition comprising a plurality of cDNAs having the nucleic acid sequences of SEQ ID
NOs:1-10 or the complements thereof.
2. A method for using a composition to detect gene expression in a sample containing nucleic acids,
the method comprising:

a) hybridizing the composition of claim 1 to the nucleic acids under conditions for formation of
one or more hybridization complexes; and

b) detecting hybridization complex formation, wherein complex formation indicates gene
expression in the sample.
3. The method of claim 2 wherein the cDNAs of the composition are attached to a substrate.
4. The method of claim 7 wherein gene expression is compared to a standard and is indicative of a
cell cycle disorder.
5. A method of using a composition to screen a plurality of molecules or compounds, the method
comprising:

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

b) detecting specific binding, thereby identifying a molecule or compound that specifically
binds a cDNA of the composition.
6. A cDNA comprising a nucleic acid sequence selected from SEQ ID NOs:1, 2,4-10 and a
complement thereof.
7. A composition comprising the cDNA of claim 6 and a Jabeling moiety or a pharmacentical
carrier,
8. A method for using a cDNA to detect expression in a sample containing nucleic acids, the
method comprising:

2) hybridizing the cDNA of claim 6 to the nucleic acids under conditions for formation of a
more hybridization complex; and

b) detecting complex formation, wherein complex formation indicates expression in the sample.
9. The method of claim 8 wherein the cDNAs of the composition are attached to a substrate.
10. The method of claim 8 wherein expression is compared to a standard and is indicative of a cell
cycle disorder.
11 A method of using a ¢<DNA to screen a plurality of molecules or compounds to identify and
purify a ligand, the method comprising:

a) combining the cDNA of claim 6 with a plurality of molecules or compounds under conditions
to allow specific binding; and

b) recovering the bound cDNA ;
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c) dissociating the cDNA from the ligand thereby obtaining a purified ligand.
12. The method of claim 11 wherein the phurality of molecules or compounds is selected from DNA
molecules, RNA molecules, bcptide nucleic acids, transcription factors, enhancers, repressors,
mimetics, and proteins.
13. An expression vector comprising a ¢cDNA selected from SEQ ID NOs:1, 2, and 4-10.
14. A host cell comprising the expression vector of claim 13.
15. A method for using a cDNA to produce a protein, the method comprising:
a) culturing the host cell of claim 14 under conditions for protein expression; and
b) recovering the protein from cell culture.
16. A purified protein or a portion thereof produced by the method of claim 15.
17. A composition comprising the protein produced by the method of claim 15 and a labeling moiety
or a pharmaceutical carrier.
18. A method for using a protein to screen a plurality of molecules or compounds to identify and
purify at least one ligand which specifically binds the protein, the method comprising:
a) combining the protein of claim 16 with the plurality of molecules or compounds under
conditions to allow specific binding; and
b) recovering the bound protein ;
¢) dissociating the protein from the ligand thereby obtaining a purified ligand.
19. The method of claim 18 wherein the plurality of molecules is selected from DNA molecules,
RNA molecules, peptide nucleic acids, mimetics, proteins, agonists, antagonists, and antibodies.
20. A method of using a protein to prepare and purify antibodies comprising:
a) imoounizing an aninal with the protein of claim 16 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 te allow specific binding to
the protein;
e) dissociating the antibodies from the protein, thereby obtaining purified antibodies.
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<110> INCYTE GENOMICS,

WALKER, Michael
JUNG, Kenneth

INC.
G.

<120> GENES EXPRESSED IN THE CELL CYCLE

<130> PB-0015 PCT

<140> To Be Assigned
<141> Herewith

<150> &0/229,253

<151> 2000-

<160> 10
<170> PERL:
<210> 1
<211> 1970
<212> DNA
<213> Homo

<220>

08-30

Program

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 1

gggactteca
ttgactttge
aggtgagege
gcgegggcay
ggaggcagaa
tettteccca
ggagctgatg
ttgcacatga
tacatgatgae
tteageaatt
gagactgetg
atcaacttta
tataaatcct
aaactggaga
gatggaatte
ctgcaagagy
gaactaaaat
gtggattcte
cttaaaaatg
tgectgoctt
gataataggy
gagagtgaty
atgattgtga
gatgttaage
ggtgetgtet
attcaacaac
aacttoraaa
tatgctaaga
tgattaacaa
gaaagaaaay
tttttataca
ataattaaaa
ttgagtazaa

<210> 2

gtaggaggcy
ttgtagetge
gagaggacgyg
gtgoegggac

040371.3

gcatgtitga
tcceogaact
aggaaggaag

aaagtgatga
cgecgtetto
cctgeagaca

gctgggecty
el

geggtgtttt
ta

gatataatgt
gtaaaaacct
tctacatgag
cagtgaactc
tagttactca
atattctatg
tteacttcag
ctgcggacaa
gacttgatte
aggagctaca
gaaattccca
tgteggtggt
cagagaagtt
ccagacaaga
catgtecagtt
azaaattage
agtcagaact
agaaggaaaa
aatacaaacg
atgaacgagt
taaaagatge
ctgctittgga
tagatgagaa
aattacatgt
ttgaagegaa
ctcteatasy
taacttgtge
caaaactagt

agctgagatt
caccaagaat
agccttacaa
tgaagtcaty
tectggactea
tccaaaagea
agaagcatge
aatgcaacag
tgttocagtt
acaatcacta
aaagaagtca
ttetttgaaa
aaagaattat
agtggtagag
ggaagtgcag
cagtatctta
gaagaaattg
acttgccaca
cacagtaatt
aaccacaatt
tgctgaaagyg
gaaataccac
gacagctgaa
ctttttgtaa
tggaagtate
tagttaataa
agetatteat
tacctttgaa

gtgattcata
gatctttate
atagtatatg
tatccacatt
tttttgecta
aaacggacaa
cgtgaaacgt
ttaaacgccyg
gaagagcaag
aatcaggatt
aatatttcag
gaaatacaag
aaagasaaaa
aaatatgaaa
ttatatcaaa
aaggagagec
aagactgaag
gcacaattca
gaggattgca
aatcaagaaa
gagaaactga
gacggtattg
ctgaagagga
atggctigee
agaagtacca
gatgaattta
gtetctacte
atatatatat

cggttgacgt
ctgteggegy
gacgeettet
cgtegtgete
cttccaagat
ttegeaataa
caaatccaaa
gaattegact
taatggaagy
tctgecgggt
gtcgottitt
atatggaatt
cacaccagga
aagagttcaa
ttecatcaaaa
agaaaaccaa
agagtttgaa
tgaaagatac
tctatggaga
agaaaataca
tgaacttgga
aaaabtegtt
aasataaataa
atasagttca
tccaaaaaat
agtcccagga
aaasggcago
agatgttcaa
atcttttaat
aataatgttg
atgtaggett
tgceecttgt
ttttttetgt

(69)
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ttgctgattt
ccggcactgt
ccatcccaag
agcggtggga
ggaaactttyg
gatcttaaca
gcctgaagte
ggaacatttt
cttcttacca
gaatgacttt
aagtggecatt
tctttggeaa
ggcattaatg
gcagetttea
aacgatagtg
gegtttgaat
aacaaaaatt
ggtccagaag
cteagttgac
ggacctttca
ggaccaaatt
caaaagactyg
gaagcatgaa
agaaaaaaga
taaacttgga
aatatttcta
agaggactcc
aatgtcoaace
tttetattta
gettcateay
ttattaattt
tgtaaatagt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1870
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<211> 1570
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 2

cttaaaaagt
togggaaaga
agteccctgay
tteaaatgge
ttigegteat
attetgetet
aaatacaaat
agaaagtgaa
tgaagaacgt
attttetget
tttaasacata
atgcaatcgt
t g

tgcagaaaga
gacattgectt
atgacacctt
aaactggaag
gacccagatt
gatataaaaa
ataatgaaca
aatgaaccaa
gtggcatcag
gotggtcaaa
aagtgtgaaa
ttaatgecta

200394.1

agaaaggaaa
ctaagaagce
ccattecgag
aagtgaagac
tgcatatoca
gttccteatc
ttaatgazaa
aagctggaac
atagtcocaa
atgcagasaa
gaaaggatga
attcacaaaa
aa

tagcagtgtt
tggtagaagt
ctctgtagas
geaaaccttt
ggatttagaa
agccaaaaga
amaagaaact
aaacagccag
ttgtatatet
atcctetett
tggagaaaga
catctatget
gttcctaata
cttecatcatt

<210> 3

<211> 1324
<212> DNA
<213> Homo

<220>

gtgagttgeca
ttacatttgg
attagtttag
cagaggagaa
aacgaaggte
agaacaatat
gtgtccteca
ggccctgety
acacttgcaa
aatgggaagy
aagcagtaat
gaaatgatct
aataaactca

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 3

ctgttgtgea
aagttagagg
tcegcagagg
gtggtttgta
gcceggeatt
gagatggyct
catctggete
caggtggaga
catgeccagg
accagcagtyg
gaagactcta
tectgaattgg
aaccagactg
gasacccocty
tctteaggtt
cccctcacca
cggeetteac

tecagaggty
getecageagg
cetetggtee
acttcgggag
cectectegt
cagccaagag
gagtagegga
gctetocaca
actcagatce
gagacccece
aatcaaatct
acttgeeotet
agttccecte
tagccageca
ctatgegeaa
toctgeagga
cectaagtga

gagacaggaa
aaaaaaatygg
aaaattctga
atagtgaaac
ttgtatggat
gtacatttga
gacaaaaace
ctggttette
atactaaage
gagagagetc
tgacatttco
gtectagttcoe
tttgagttga

201989.4

gaattggggc
cccagaacga
ctegecagga
ttgagccacy
coegggctgy
cgtcocagte
cceccegttea
gccaggeocta
ccgetctoct
aagcccactg
teecoccagag
gggtacccayg
caaacaggtyg
gagetecgac
tagatggaaa
tgacaactce
aaatgttagt

gggaaagaaa
cctectoagt
catcecgaaga
tectazaaat
tcaaggctat
gcttggeaat
taaazatatt
tgacagtcct
acctgetectg
cctttgtcag
cttecttagga
agactgteat
tgaggatttg
agatagaaga
aaatcacaca
actgtttaaa
caaagtgcga
ttcactteca
cagcagtgga
gcagatggca
cgatgaacct
cacttcccay
tctgactgee
tgcagagtct
cattctctgt
acctactttt

ceggtaagty
gcecoattttgt

agtttcttca

agetgttgty
ceettgecee
acaccagege
cctagtgetyg
cecageaggde
actettggta
gtgaaacagc
cctgttetge
ttatctgttg
ttttccaagy
aagcecteaa
ccaaacagca
ceotggeacee
gaactasagg

2

agtgttcaga
cctatteccyg
ctgggttcag
ccagtgaaaa
gatzaatatg
gctacttetg
ccazaagcaa
gtttettgty
accetgeage
ttctttaaaa
getgcagaag
tgtttaggag
ggaagaaaac
cgttecatgt
ccatcotoca
gatttgtety
cgtagcacga
cttectteca
tttgaaagta
cctecegtet
ggtaagagga
ttcaaaggct
ttggasagga
gtagcaagag
tcaaccteag
atgtagaaat

atttgaataa
cagctgeage
ctggasacty
catccagagy
cecaccetgea
ggcctecgee
gecatcotgeg
agcaactgga
ttgeacggac
tgagtgaagt
cocccagaggyc
aggaacagat
aggaagcaag
gggaccctga
gcaaggtact
tgacactacg
aaggagcceat

(70)
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aatctttata
agetgectga
gktatttcag
gaaaggatct
atgtetctga
atgaagatcc
aaaataagtc
cttctataac
agggtcaaga
tttcaccaga
gaaaactgea
atgtcttaat
ccatggaaay
gttattctga
gtgtgggeag
atgccattga
ggctacagaa
ctteccaaaa
tgtetoceat
cagatccaga
ggaagagett
accggagaag
ttgaacataa
ggaaagtaac
tgtttcaaaa
aaataagttt

tttaataaat
agtcattaac
ggeagacagy
tggaattggg
actcetggtt
gcacaacaay
cactcceate
gggtcttaaa
acctatgaag
atttgaaact
acctttatct
gecacctitgy
acagcccaca
gacteccaga
agggagatcc
acagggtaag
tocttggaact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1570

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
360
1020
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ggacgactte
aatcagcact
cagggcctgg
ctigttttet
ctttgtgtet
aggt

<210> 4

<211> 1857
<212> DNA
<213> Homo

<220>

tgaaaactgg
ttceocttggt
tgatatctgt
tagactectc
tgtgtgttic

sapiens

<221> misc_feature
<223> Incyte ID No: 211475.1

<400> 4

ggagggtteg
agggtctege
tteacctecy
ggaagggatc
atgtteoaact
tactggggta
ggctgtaaaa
actaatggat
tgcttttact
gtctotaaat
cataatttta
gaaactgectt
aattazaatc
cectgagget
tggtgttatt
gactttatcy
tgatgaaagt
taatatggaa
taatgaagac
tgtctagtga
tttacatagt
tttecttgtta
cacttggaat
atactgctea
tgaatgacca
ctgacattag
tittgcotgat
gtagetectt
agatctttgy
ttaatttgta
taaagaataa

<210> 5

<211> 2447
<212> DNA
<213> Homo

<220>

aattgcaacg
tgggggecge
accttteoctt
agtaatttca
ccaactataa
aatgtgtacc
aagattaatc
gaagctaaga
gaagccaatg
gacttaatag
azagttgett
catggagaca
tgtgatgtag
tgttacatty
actgacaagy
attccacaca
gattttgatg
gaactggatyg
cctaaagatc
tcatcteage
tactatcagt
acatatggat
tgtactgggt
tgctgactta
ttacttitat
cactttgtac
gtgtttatca
ggatacttca
tttttgetet
ccitaageat
aggacacttt

sapiens

<221> misc_feature
<223> Incyte ID No: 225657.4

<400> 5

ctecttecte
ccggegggeg
gttggccacy
agcctgcage
ctigtggage

agcggeggga
geotegeggg
aggaagacgt
ggcagtcget
ccaacctgtg

aggacgagea
ggagagctag
gtcctekeac
cteagetace
ttttatatta

gcagctgeeg
tegggaccaa
ccaggeggtyg
agacaccaag
atatcccgge
taatgaaaag
ctatatgtaa
tittgaaaag
atggecagtct
aagaacgata
tgaatatgge
taaagtcttc
gagtetetet
geacagaged
cagacatatt
ttaatettte
atgaagcata
aatcatacca
gtecttetge
tgaagtgtgy
agttattaga
aactatttct
tttctgtaaa
aaacactage
taatgatctt
agtacaaaat
aatgataact
gactctggtt
aatttattaa
tteccagetyg
gggtaccaga

agctggegge
tcaggacaca
ggagggagee
cctggacatg
cegeteagte

tgggagcaag
gcectgeaty
ccettettte
aaactgggac
aaggaagtaa

ggegtatgtyg
ttttgaagag
agactctgga
caaattatca
ctetoegttt
atctccaaga
tgatcattat
cettcateat
gtgtcttget
taaagccage
aagagggtta
aaatgttgta
accactggat
atggaaaccc
tgocttitgge
aaatgatgat
ctatgcagcg
gaaagtaatt
tgcacacatt
ckttgcataaa
ctctaaaatt
aatatgaaat
gttttagaaa
agtaaaacgce
tcttaaatat
aaagtctaca
ggaagetygag
acagattgte
atgtatttte
tgtaaaaaca
aggtgtctca

ageggeggtyg
atgtttgecac
ctggcegget
tectetggtga
cteattgeca

3

gceaggacca
geoccageaa
ccagggatac
tcacagettt
ttttaaatgt

ttogtgctag
gtacttggee
ctgagagtoy
gaaaazaaga
atgcagaage
ggtttgtcte
cgaagtgtgt
ccaaacattyg
atggaatatg
caagatcett
aagtatctge
attaaaggcyg
gaaaatatga
aaagaagetg
cttactitgt
gatgatgaag
ttgggaacta
gaactcttet
gttgaagcta
taactgttta
ggcatatttyg
atgcttatat
ctagctacat
tgtaaactgt
tetatatttt
tttgtttaaa
gagaatatge
ttgatctett
catactgagt
ataaaactca
geattatttt

gcggtggety
gaggactgaa
tgaagacagt
agttgcaget
acacggtocy

1)
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tgacaaggaa
tgcagtcacc
tgaggaatgg
attgggettt
tactttaaaa

aggcagctge
acgacttatt
ctttcacaat
aatctgtatt
ttggetitogg
attctecttg
atcaaaagag
ttggttateg
gaggtgaaaa
ttecageage
accaagaaaa
attttgaaac
ctgtgactga
toggaggagaa
gagaaatgat
atazaacttt
goccacctat
ctgtatgeac
tggaaacaga
ttocaaaata
aggaccatag
tggctataag
aagtactttg
aacattaaat
aatggatcta
acactgaacc
ctcaaaaaga
ggatctccte
ttaaaattta
aataggatga
atactte

agcagaggec
gaggaaatgt
gtceteatac
ttgccacaty
geagatccaa

1080
1140
1200
1260
1320
1324

60 -
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1857

60

120
180
240
300
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gaggagatga
ccgectegace
gcacatccty
ccagtcacct
cciecgagaaa
actaaaaacc
ctggacacag
gagggcttgg
ctggaccacy
cgeetetgac
ggcecagect
tggggctgea
ctgtbetgga
ttgtgtecoe
gataggtgaa
tatttittaa
atatttttte
cagttggtgt
ttgcagtgag
atgtgtgtgt
ggaaccgcac
tgtctattta
cacaggcace
gtgttectgy
attgectgetg
taaggctagy
gatctgtagt
tecactoctg
tcaccoctta
tgatgtaaac
gttacgacce
tetggtogty
gggttacttt
cgceeggcty
cotcatggac
tgtttctgta

<210> 6

<2131> 2482
<212> DNA
<213> Homo

<220>

cgcaggatog
gettggtete
ctectggett
cagcacagge
acagaggaag
coagetgeat
tactgacagg
ctecggecac
tgatggagat
gcattgacac
tgctgecetg
gccctaggoce
aggcttottg
cactgtagag
tttttacaat
actttttata
tataaacatc
gttteattte
catcactaca
gatacttctt
acagccacat
tatgtaaatyg
agttggtett
aggctecegt

gatgagaaac,

ttgaagtcta
gtcatgggty
cecegectea
accaaaaagg
ctcactttat
acggcctgac
ctttetaagg
tatttccoec
gggttggggg
cctagtttaa
tagcattttt

sapiens

<221> misc_feature
<223> Incyte ID No: 350770.3

<400> 6

gcgagtggece
gagcctagtt
aagggccoca
cccgageate
catcgtetta
caggagccet
tactaaggag
gecgaaccet
aatgtctaag
acctecacee
ttgtocggag
aagccctagy
cgtaagaaga
atgaatgecg
gggggtgeac
ggacacttag
aggactgtct

tteoecggttg
atgtctggga
tetectacta
ctcoccctgaaa
aagaggatcy
aggatttcct
gaccttttea
gaggecgagt
aaagtcaggce
caggcegeey
tetegecagt
ceccagacat
agaaaatgee
agtttgaage
ctggccagac
ggtcccetcee
geetttgagy

gacgtggege
cacggagatc
gggggacggc
accaaggcac
ctttcacaag
ggaagagetg
catgatgggy
cocaggeect
cctggtggag
gtgagcactg
totgetgatt
cgtecceactc
tcttctgacy
gacggtgage
teagttttac
ccttatctet
ctttgetget
tttaaggttt
gtetcagtea
cattatgtce
cttectagac
tceattgaaga
cagggacctc
cagggtecage
gectgegetg
gaatgasaga
ctgcogeagg
ccccacatge
tgtgtttict
taaaaaatta
cctccageaa
tggggaaagy
cocacagggt
tgtccacgac
agggtatgta
atcttttaga

gegegegoce
dgcgaacgeg
agcctctgeg
tctggccgaa
tggcccatge
ttttettgga
agacacacag
ccagetccaa
gttectacag
gtcctgetbtt
ggtgtgctce
gactctecet
agagatcttyg
tgctgagcag
teteeetect
coctggtettg
gcttgggcay

acagtggcac
ctgtgcegtg
cacacacagg
ctgcagagea
tcacttgatce
ttetoagacy
ggtgecagge
agctecaget
acctgagcag
gcteccacgg
ctgagaaatc
acctecececce
tececacage
cgcagetgea
atgtttcggg
ttagatttti
acattagaac
aaataagggt
acagtgtgaa
tgegctgeag
ctaagagtaa
caaaggtcaa
atagccccte
ceatgeacet
ctctgttaga
aatctgaatce
cagggagtga
tccotgtttc
tttgtgecata
tccagecaaac
ccttitctgea
aattgeactt
tgcagagcaa
cteotgacage
ttttatagga
aacatcattt

g9ggreggcoy
gtceggagga
gaggtcocag
gacacccagt
tgtagaggtc
gaaagaaaac
cgtcectgee
ggaaggagag
ceggctggag
ggcttegagy
aaactcaccg
ggaatctece
aaaacggage
tttgatctée
gtcctgtaca
ttacctgtgt
cagcggoage

4

cocaggotge
cagegtoggyg
gteeagttte
gegectggga
agatatttga
tggacagcce
cgggceecty
gcaagtcoga
gagcectgag
agggtgegee
cecagaacage
totggaggge
cectgggecea
tcaacctect
cagtattttg
tecagetatit
ttttatageo
tttttgtttt
tgtatcatgt
tgagacctgyg
attatgoagg
atatttgtet
ggtggtgect
gecctggoty
ctggtgctga
catgteatte
gctgggggty
teatgettte
tagccattet
asaatgggaa
ggatcagtte
ggctgeatta
attcttttta
cceegatgte
ataaatctaa
gttcage

cgctggagga
gcegetcage
cggaaatcag
gcggetgeay
ccagetgtee
gagceccety
acccccacca
ctggacgeea
acccotoggy
ggctgctggy
aggtccccay
caccaccega
tggatgagtyg
toggttgaatg
tagccaccte
gtgtgctggt
catcttggtt

(72)

PCT/US01/26682

agagcggycy
gcaagagggy
tgacctttge
gatggatgge
aacgctggag
ctactacgac
cgaagggcte
cctgggcgay
tgctcacage
tgecgecage
ccattaccay
caggcagagg
tcgtgtetet
tttaccttta
tettaagata
tettaazagt
taaacaattyg
gttttgtttt
tttactttaa
gtgaaaatca
attttattta
gtttgtagat
tctcaaggea
aggaagtage
aacaaaaggt
ataacccctt
cctgcageet
tectaacttee
taaatatcag
tgtggtgtta
tgetgtatta
aatggacgct
cattgttcag
gaaagttaat
agcactattt

gctecgagacg
gctecgggee
gctetgaact
tcagaaagee
aatcaccteg
geagggaget
gractectgt
gagacttgga
ctetgectet
ggcagaagac
gotttgtgea
gaaacagaaa
ggctgeggee
agatgcagtg
cctgtggaga
getgegeatg
ttaggaaatyg

360
420
480
540
600
660
720
780
B840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2447

60
120
180
240
300
360
420
480
540
600
660
720
780
840
92060
960
1020
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gggecgectg
ccccaaagta
ccagecagaa
gggtggetge
tgccttctgt
gggttiteocee
tgtcttagag
gagcecttagt
ctggtctget
caaagggtge
ctoggetggt
aaggtggecea
ttggcectag
gtaaagtect
agtttttgge
tggagaattt
aggetgecct
gaagttcgtyg
agggaagatg
aatasaaccc
teagacctge
tgaagaactc
gcagaatcag
cctgaggaac
gattaaagag

<210> 7

<211> 2405
<212> DNA
<213> Homo

<220>

gcccageeac
ccatagecag
gttaaaggge
ttggaaatag
tggtggettt
tttgattctyg
gragaagety
tgggtctcag
gttgagatgt
attteagggt
cecttgeaca
ctettgteac
aagagaaagt
cggasagttt
cteoectatee
ccecatettt
goeccegact
gaagtagacg
agtgctgggt
tectgecaggt
aagcaagccec
ttgtecteac
gagtcaccag
taaatttaag
tttectgeety

sapiens

<221> misc_feature
<223> Incyte ID No: 407614.1

<400> 7

aagggactte
tgttggtcte
gaaacceggt
gctgegtigt
tggtecetgt
agccoctggag
ceatctggee
toagooggeo
ttaatgtgaa
ctgecttoat
gugtygogcyg

.caggagaggc

ctgagtcece
tttctaaaaa
tecagggagag
cctaccttet
gagacctgga
cctgtgetge
coctgeccaag
cctttagggg
gaagctggac
agcctegdec
ctgggagcta

tecegeacee
caccttgtte
ggcacctgtg
tgctgagttt
cttycagggg
tgggcagaga
acagcttttg
agtgatgaag
aagacagtgg
ggccatctag
ggggtggtee
aggctatggce
ttcecaaacce
geccagagtt
tecagtggoe
gctagtaaag
ggacagcagt
aagtgttgge
tagatgagge
ttecctgett
aaagtctagy
ctgaggecece
gettgtatgy

geagggeage

tcactggtgt
tttccagatg
tgagggttga
gcccagggge
cttcttgaac
taaatagtcce
gacattcagc
accataagtyg
ttggtaaaty
gtggceacca
gggeccacge
ccatacccat
tgaagagtce
cotegegtac
tctcacatga
ctettettte
cteoetgecge
ctgaggtgty
cagggtactt
ctgggagtce
cetgetogggy
tggctgatge
atgatgcaga
gaaamaatgg
tt

cactctgtee
ctacctotge
gctccaggtg
gaactgeteo
ctgaggtgte
gtattgtggg
ggagatgggy
tggggagett
caggcagctyg
ccccagttcoa
cacagctggy
tgecacccte
agacccacct
cagtgtgtce
aggacccttg
gactaggett
getggeactt
cgtgggtcecca
attcctigag
ggctocttte
gggcecgect
tgttaactca
cttctgacca
coagaggtay

cctgetettg
ggccacagac
ggtgagagge
tctgeccagoce
ccacctgtgt
cagagagaat
ctgtggagte
tgtactacac
ccaggttgat
ggtgetgtga
tggagtctta
ttcttacaaa
cagacctact
cagacagcgy
gaacactgcc
catcgtgtgy
acccctggeco
cagaggagct
ggatgaaacg
caggccatet
aagcctaggt
agcagaactc
gttgagatca
gattttgttt

caggacatay
aggcctottt
actgtcttga
tecoctggect
aggaggggac
gaggcatgge
tgggcagggg
geccttgaca
gagtagageg
gggcageatc
ttecacctga
cctectgect
cctgecccag
caaggaaaac
gcaggeaage
cattctaatt
gggtgtocat
gccaacaact
gagtatcatt
cagctgaaaa
ggtagagggt
agactgtgag
gtatcaggat
c o

g

tgtgatgcca
gteegecage
ccatggagea
ctgcaagace

aaaataaaag
aggcatgggy
geccggactt
cceccagtacc

agggtggggt
ctacatteca
tgagaatggy
tcaccgtgeo

gggtgcttte
gtgectgact
ctetggtttyg
aaataggaag

5

tegtectgte
tggggaggay
acctetgete
teggectote
aaagaggttt
tcgtggocty
tgagtttiga
agaagetgtyg
agggegetgg
gtttctgtgg
ccactetget
ataagttaca
agcattttge
cgggggetga
tggatgcatc
attcaatagt
attgtacctt
ggtggataac
gtgcaggeca
getcaacget
gtecttgage
ttgggaaatg
tcattgeaaa
tagagttgga

ggcagggggc
getcteccect
acagageggg
gcegtgactga
ttetggeeca
cagtgggact
tgotectgge
ggtgggygct
agcccagcag
catagcccac
agagectecey
gtgteceagt
gcccactgaa
ccasagtgga
ceccteoctte
atggecccaca
gggceegtet
ccectacgteo
ttccctgaca
actagaccty
cecgggaage
ctgectcotag
ttotgttctg
caatctggte
tgttectetg
atagggaggc
cggggggcag
aggtggectt

(73)

PCT/US01/26682

cttectatet
aatcagtgge
ttgttgggag
cctactgagt
tecagtteegt
agggcaattc
aggatgtagg
ttttctagtt
ctgetiggag
cteatggoot
gcaggggtgy
ccgagtctac
aactatgett
tagcaatttt
tcatgatcte
gtggatttga
ttgatgtita
agagaatgece
ggcgggeect
ctgtggtttg
tgaaccgcac
tcttagtect
gttctetott
aazaaaacct

ctcactgeet
cttgecteag
cttettecatg
atcacagett
ccttgectte
agtgttcect
tggeattgee
ggctggggee
cectaaaagg
aagccagegt
tgccteggag
gagaactgac
geatgttoca
ggtgctcagy
acteccagga
gactgceceg
geeggetatg
tgtgtgggge
atceccatoa
tgecattggg
tggatctgte
gtggtcacgt
agagcagegt
actaggtett
attggatgga
actoctgatt
gcgtaccaga
ggtgtageca

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2482

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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aatggatctt
gocatccata
ggtgeccace
agcagacagt
cagectggga
togacageaa
ccagactaac
tgaggatgtc
tocagaccet
tgcagatace
cttcaagage
ggttgtctta
aaaaa

<210> 8

<211> 2159
<212> DNA
<213> Homo

<220>

tttaacagtg
tgccagctygyg
tcggegaatt
aaggggaaga
ggaggcatyy
agtcttgact
agctctccaa
tgtcecctgtce
gatteggtge
ttactcccag
gtgtgcaggg
tgtttaccaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<220>

<221> unsure
<222> 322-346
¢, g, or other

<223> a, t,

<400> 8

agagtcccge
aagtggaatg
tgcaaaacte
cccaggctea
caggagaasc
gtecccttgac
aaagaggaag
cagatcatee
gttggagaac
ttgtcatcaa
ctggggegtt
cagggatget
cagttitctge
atatcatgge
gcaagcataa
aagtttccaa
aagaaactce
tattgetagt
agcatceeee
attacagttt
taageactty
agecttctaa
tttaatagaa
agattgatgt
gacttaattt
atcataattc
atctggagat
gtttgeaaag
tgtatggaaa
taaaccagge
tttttggaga
gggcaggttt
aggtggaate
attcaatgtt
tgtaatgett

cagecctcag
aattttttgg
atgtctgaat
gactcacaat
cctgaacgga
gctetaccca
accgtggatg
gtgaccctte
gtctgcagea
tgcegtcaga
cgaggccagt
ctgctggatc
cggcagogag
tttgggaatg
tatctggaaa
tttttteact
aatcaagtta
tacactttge
tctattteca
tatgaaagca
gaaacacaat
cttgtttaca
tcaaggcaca
ctcteaatee
ctectaattt
amaggttggt
tatgagtaag
tttatttcag
cttgatatta
acaaggttca
tgtaactttt
cctgtgtcag
taagtgttty
tgatgcataa
ttatacaaaa

tgoetttggy
gggccagecec
gaagggctaa
getgectecoca
atcctggeac
ccttectget
geecttgggg
tgectgggea
ctttctgttt
ccactttgee
caagtgecgt
taaataaaag

475113.7

agaattetgt
agaaaagggc
tagaaagett
caaggagacc
gagctegteo
tnnnonnnnn
gctacatgaa
cgcatataat
attctogaga
agactattga
tectgtggceo
cgaactggea
atggacggtg
tgecatgecta
atttgctgee
gaaacctgag
atcttagcag
cctectgeag
atgctoctet
tattttattt
aatagtatta
caaamacgag
aaagtcttaa
catgtattgce
cttetgeceg
gggcaatgta
ctgatttgaa
ttcacatgta
aaaactagtc
agtttagatt
agcagtttgt
tattcecect
tatgtecaat
ttggaccttyg
gtttatttta

gagggaccca
acagtggeoc
gagtcccaga
caggagagyg
getgagecte
gagcactgtg
tgactegget
ggecagatte
accagctact
ttcttactgt
cactgggaac
tagacttttt

gactgattce
tttaaatata
ccetggetey
gegaaggegt
tettaccagy
nnnnmnnnn
tgaagatgac
tegeccagtg
gaagatatat
taccaaaaca
ctgoecttoga
ttgeeegect
tgcgactggg
cttgaaaage
tgcettetac
ttaaaaatct
acatgtgttt
tttettetet
ceaaccgett
acttggtgtt
actaactaga
tatgatttag
aaccatgtgg
gottatgtta
aagggtaagt
atacttaatt
ttttecagtat
aggtattgca
tgtggttctt
ttaagcactt
taacctgaca
cctetttgea
ttacttgeat
aatcgataag
ataataaaat

6

tgtecatgge
atgttggcty
tagcetaggge
agagattcca
aggcaccage
ctaccttcac
tcecaggaget
ctocecagea
tcaatcccaa
gttgtgtgtt
tgcaccagat
ctatttttat

aactcegatt
aagcaaaaca
ttecgtggaa
acattccecgyg
tecaaggtece
nnnnnntaca
ctgeccagaa
gaagaaatta
aaccgttcac
aactgcagaa
aaccgttaty
tgtcgaggas
gtecttgtgt
ctgaaacagy
ttcteaaate
tgatgatcag
ctggagcatc
gctececaacce
agtttctgaa
gaaatagccc
tctattgaat
cattcatact
aaaaattagy
caagttgtty
ggtgcegtea
aaaataatga
aaaactttag
aataaattct
tgcagtttet
ttataacaat
tctectgccay
ttaatcaagyg
atgtaaacca
tgtaaataca
gtttgttcta

(74)

PCT/US01/26682

ttecgttgagy
cagcaggaat
cagagctgga
getcactgeg
ctecectgtge
tgctoccaaag
gttggagaaa
gecegggtete
agtttgaatc
tttectggtyg
gcteoagactt
ttgctgetaa

cagaagatge
aagcaatget
gacatccect
gtgttgektte
ggatcctegy
tgttggtgag
gecegtegete
cagaggagda
tgggctctac
acccagactg
gtgaagaggt
tectgcaacty
atttagccaa
aatttgaaat
tttettgtaa
cectgttteat
acagaaggta
cccatcteoat
ttiecttttaa
tcataaaace
ttcagagaag
agttgaaatt
taattattge
tcacagttga
agcttacaca
tggaagagch
tataattgta
tggacaattt
tgtaaattta
gataagtgec
tetagttict
tatttggtag
ttgctgtgee
gecttttgate
acttgtctge

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2405

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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(75)

PCT/US01/26682

ttttttaaaa ataatcttac tgtacttaat tctaattttt tcctcatatt taaatasaa 2159

<210> 8
<211> 535
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_featire

<223> Incyte ID No:

<400> 9

cccaaagtge
taatctgecet
taaatgttga
ttattgttag
tacattttce
atatgtgtac
tggaatcagy
ceagcteaga
aataatgcac

<210> 10

<211> 2373
<212> DNA
<213> Homo

<220>

tgagattgca
ttatgtttgy
tottttggee
ttttetteat
tatcttttaa
aacattaaaa
ttttaggatt
ccatttecta
aagtcttaagy

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 10

ggttgactgt
cgggaccgea
cctacceagt
geeatggete
aagctogect
gagtcagaca
cggetoccca
aaacaggecc
acagcagaag
gatgaaatga
ctgcaagagt
gaaaagggaa
totccatggt
cectggectg
ccekettget
gcgattattg
gggaaacatt
caaatgagac
agacttette
cctectaaggy
tgttcaccet
ctteccatca
tgcaactcaa
tgtgttctea
tetgotetet
agagdgtagd
geagtgacct
accagectet
tcacctgetyg
ctgtttactg
ccctagttag
tecattggeca

agagccgetc
ggtacgtgtce
ttettgette
ctaggaaggg
cctttetgaa
ggcagaacct
aggetctgeg
tggaagagge
ctattcagac
tagtggaaga
caaaaggtgt
aaggtcaage
caaaccaact
cgtactecag
gacagcaaag
gccagtgact
aagaagctcet
accaaagttg
ccttecagget
aattcaggaa
ccecateccag
gteteccage
catecteotte
ggaagactgc
atgcttgaga
tccagaaggat
cagtagggaa
ctetctetea
tgececagtag
aagaccaaat
tggaaattty
cagaataact

898622.1

ggcgtgataa
gagaagaaag
ccatttgtta
catttattgt
gttattgtta
tgaaaggett
ctgtctetea
atcagttgaa
tgattasaat

978267.1

teotctcactg
tggegactic
cetgecceat
cagtagtcgg
agacttegac
cctcaaggag
cgagatgaac
ggcaacagct
accectgaaa
gggaagaagg
cectccateea
cgtgctaaca
ccaggectga
cagcaggaga
agatciteot
tgcagaggca
ccaaccgtet
acaggatgga
tattgtttga
ttcagacgtyg
ctgatcccag
tgaatcctce
accctgecct
cteccaccace
cegggaggtt
ggggggaact
catgtcegte
cctectetgt
ttotgaagte
actggtttgg
gataagggaa
gtetetaage

acaaatattc
ctgagacatt
attgtattca
atagacaatt
cctaaagtta
tgtecttgeat
ttagetgaat
agggaaacaa
aaaactgttce

gcacagegag
ttegggtggt
ctcegeeget
gtggccaaga
cgtgaagtgg
gtggataacc
tggcttgact
gacctggata
tctgccaaaa
agaaggaaaa
agaagagaac
ctgttaccce
cacccaggtt
geggatttac
cactgtgoca
cagtattgee
cgeccaaate
cttttaatgg
gtgtgaagtt
ctagtcccac
tcactgottg
ctgctctotg
goctgeagtt
gctacceaga
taggcteaga
gtacagatca
tacceteteg
gggaggtggt
tgcttgtgga
agacaactte
ctgtagggec
tatccatggt

7

ttaataggge
gcatgaaaga
gtatttgaac
tttaaatcte
atccagatta
tatgaggtac
aatgtgagga
gtatttcagt
ttatgtcaaa

gttttgetea
cceegtecge
coccegeagec
ccaactectt
aaatacgaat
totacaacat
acttcgecoct
tcaccgaaat
cacgaaagygt
tttacgtaag
tecagtccata
ageegtogge
tgactcaagyg
aacatctcag
gtgggcggeg
cagctggate
tgcagcagca
gecacttetgg
cocagageaag
accagttagg
ctggggecat
agctgetgee
gagggggcga
gaacctctge
taagtgagct
gcagagcagg
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

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

1. Claims: (1-20)-partially

A composition comprising a cDNA having the nucleic acid
sequence of SEQ ID No. 1 or the complement thereof; a method
for using said composition to detect gene expression in a
sample; a method of using said composition to screen a
plurality of molecules or compounds; a cDNA comprising a
nucleic acid sequence selected from SEQ ID No. 1 and a
complement thereof; a method for using said composition to
‘detect gene expression in a sample; a method of using said
composition to screen a plurality of molecules or compounds;

an expression vector comprising a said cDNA selected from
SEQ ID No. 1; a host cell comprising said vector; a method
for using said SEQ ID No. 1 to produce a protein; a method
for using said protein to screen a plurality of molecules or
compounds to identify and purify at least one ligand which
specifically binds the protein; a method of using said
protein to prepare and purify antibodies;

2. Claims: (1-20)-partially
Idem as invention 1 but limited to SEQ ID No. 2;

3. Claims: (1-5)-partially
A composition comprising a cDNA having the nucleic acid
sequence of SEQ ID No. 3 or the complement thereof; a method
for using said composition to detect gene expression in a
sample; a method of using said composition to screen a
plurality of molecules or compounds;

4, Claims: (1-20)-partially

Idem as invention 1 but Timited to SEQ ID No. 4;

5. Claims: (1-20)-partially
Idem as invention 1 but Timited to SEQ ID No. 5;

6. Claims: (1-20)-partially

Idem as invention 1 but Timited to SEQ ID No. 6;

7. Claims: (1-20)-partially
Idem as invention 1 but limited to SEQ ID No. 7;
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

8. Claims: (1-20)-partially
Idem as invention 1 but limited to SEQ ID No. 8;

9. Claims: (1-20)-partially
Idem as invention 1 but 1imited to SEQ ID No. 9;

10. Claims: (1-20)-partially
Idem as invention 1 but 1imited to SEQ ID No. 10;
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