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Nucleic Acids, Proteins, and Antibodies

[001] This application refers to a “Sequence Listing” that is provided only on
electronic media in computer readable form pursuant to Administrative Instructions
Section 801(a)(i). The Sequence Listing forms a part of this description pursuant to
Rule 5.2 and Administrative Instructions Sections 801 to 806, and is hereby
incorporated in its entirety.

[002] The Sequence Listing is provided as an electronic file (PA118PCT _seqList.txt,
1,316,195 bytes in size, created on January 12, 2001) on four identical compact discs
(CD-R), labeled “COPY 1,” “COPY 2,” “COPY 3,” and “CRF.” The Sequence
Listing complies with Annex C of the Administrative Instructions, and may be viewed,
for example, on an IBM-PC machine running the MS-Windows operating system by
using the V viewer software, version 2000 (sece World Wide Web URL:

http://www fileviewer.com).

Field of the Invention

[003] The present invention relates to novel prostate cancer related polynucleotides,
the polypeptides encoded by these polynucleotides herein collectively referred to as
“prostate cancer antigens,” and antibodies that immunospecifically bind these
polypeptides, and the use of such prostate cancer polynucleotides, antigens, and
antibodies for detecting, treating, preventing and/or prognosing disorders of the
reproductive system, particularly disorders of the prostate, including, but not limited

to, the presence of prostate cancer and prostate cancer metastases. More specifically,
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isolated prostate cancer nucleic acid molecules are provided encoding novel prostate
cancer polypeptides. Novel prostate cancer polypeptides and antibodies that bind to
these polypeptides are provided. Also provided are vectors, host cells, and
recombinant and synthetic methods for producing human prostate cancer
polynucleotides, polypeptides, and/or antibodies. The invention further relates to
diagnostic and therapeutic methods useful for diagnosing, treating, preventing and/or
prognosing disorders related to the prostate, including prostate cancer, and therapeutic
methods for treating such disorders. The invention further relates to screening methods
for identifying agonists and antagonists of polynucleotides and polypeptides of the
invention. The invention further relates to methods and/or compositions for inhibiting

or promoting the production and/or function of the polypeptides of the invention.

Background of the Invention

[004] The normal prostate gland is quite small, weighing only about one ounce, and
comprised of approximately 30% muscular tissue and 70% glandular tissue. The
prostate wraps around the urethra, through which urine and semen are carried out to
the tip of the penis. The primary function of the prostate is to produce a necessary
fluid component of semen; just prior to male orgasm muscular contractions squeeze
this fluid into the urethra. Disorders of the prostate gland, such as prostate cancers, are
typically manifested by enlargement of the gland, leading to such symptoms as
impaired urinary flow, infertility, and pain.

[005] About 180,000 new cases of prostate cancer in the United States and 16,000 in
Canada are diagnosed every year. Cancer of the prostate is now the second most
common type of cancer in males, although the causes of prostate cancer are not well
understood. While men of any age can develop prostate cancer, it is found most
frequently in men over age 50, with risk increasing with age.

[006] Most prostate cancers are adenocarcinomas, cancers that arise in glandular
cells of the prostate's epithelial tissue. Types of prostate cancers also include, but are
not limited to, transitional cell carcinomas, ductal carcinomas, and squamous cell
carcinomas. Prostate cancers usually progress slowly and produce no symptoms in the

initial stages. Eventually, the tumor may enlarge the prostate gland, pressing on the
2
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urethra and causing painful or frequent urination and blood in the urine or semen.
Sometimes pain in the lower back, pelvis, or upper thighs may signal that prostate
cancer cells have spread to the ribs, pelvis, and other bones. The prognosis for prostate
cancer is quite good if it is caught and treated early. The five-year survival rate for
American men with prostate cancer is almost 93 percent, but this number rises to
almost 100 percent if the tumor is caught early.

[007] Current therapies include watchful waiting, surgery, radiation therapy, and
hormone therapy, which may lead to such unpleasant side effects as incontinence,
impotence, dry orgasm, pubic hair loss, nausea, breast growth, and decreased libido.

[008] There are a variety of techniques for early detection and characteristics of
prostate cancers, however, none of them are devoid of problems. Because prostate
cancer is a notoriously silent disease with few early symptoms, there is an urgent need
for identification and characterization of factors that modulate activation and
differentiation of prostate cells, both normally and in disease states. In particular,
there is a need to isolate and characterize additional molecules that mediate apoptosis,
DNA repair, tumor-mediated angiogenesis, genetic imprinting, immune responses to
tumors and tumor antigens, among other things, that can play a role in detecting,
preventing, ameliorating or correcting dysfunctions or diseases related to the prostate.

[009] The discovery of new human prostate cancer associated polynucleotides, the
polypeptides encoded by them, and antibodies that immunospecifically bind these
polypeptides, satisfies a need in the art by providing new compositions which are
useful in the diagnosis, treatment, prevention and/or prognosis of disorders of the
reproductive system, particularly disorders of the prostate, including, but not limited
to, prostate cancers such as adenocarcinoma, transitional cell carcinomas, ductal
carcinomas, and squamous cell carcinomas, as well as inflammatory disorders, such as
chronic prostatitis, granulomatous prostatitis and malacoplakia, prostatic hyperplasia,
and as described under “Hyperproliferative Disorders” and/or “Reproductive System

Disorders” below.
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Summary of the Invention

[010] The present invention relates to novel prostate cancer related
polynucleotides, the polypeptides encoded by these polynucleotides herein collectively
referred to as “prostate cancer antigens,” and antibodies that immunospecifically bind
these polypeptides, and the use of such prostate cancer polynucleotides, antigens, and
antibodies for detecting, treating, preventing and/or prognosing disorders of the
reproductive system, particularly disorders of the prostate, including, but not limited
to, the presence of prostate cancer and prostate cancer metastases. More specifically,
isolated prostate cancer nucleic acid molecules are provided encoding novel prostate
cancer polypeptides. Novel prostate cancer polypeptides and antibodies that bind to
these polypeptides are provided. Also provided are vectors, host cells, and
recombinant and synthetic methods for producing human prostate cancer
polynucleotides, polypeptides, and/or antibodies. The invention further relates to
diagnostic and therapeutic methods useful for diagnosing, treating, preventing and/or
prognosing disorders related to the prostate, including prostate cancer, and therapeutic
methods for treating such disorders. The invention further relates to screening methods
for identifying agonists and antagonists of polynucleotides and polypeptides of the
invention. The invention further relates to methods and/or compositions for inhibiting

or promoting the production and/or function of the polypeptides of the invention.

Detailed Description

Tables

[011] Table 1A summarizes some of the polynucleotides encompassed by the
invention (including cDNA clones related to the sequences (Clone ID NO:Z), contig
sequences (contig identifier (Contig ID:) and contig nucleotide sequence identifier
(SEQ ID NO:X)) and further summarizes certain characteristics of these
polynucleotides and the polypeptides encoded thereby. The first column provides a
unique clone identifier, “Clone ID NO:Z”, for a cDNA plasmid related to each prostate
cancer associated contig sequence disclosed in Table 1A. The second column

provides a unique contig identifier, “Contig ID:” for each of the contig sequences
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disclosed in Table 1A. The third column provides the sequence identifier, “SEQ ID
NO:X”, for each of the contig polynucleotide sequences disclosed in Table 1A. The
fourth column, “ORF (From-To)”, provides the location (i.e., nucleotide position
numbers) within the polynucleotide sequence of SEQ ID NO:X that delineate the
preferred open reading frame (ORF) shown in the sequence listing and referenced in
Table 1A as SEQ ID NO:Y (colummn 5). Column 6 lists residues comprising predicted
epitopes contained in the polypeptides encoded by each of the preferred ORFs (SEQ
ID NO:Y). Identification of potential immunogenic regions was performed according
to the method of Jameson and Wolf (CABIOS, 4:181-186 (1988)); specifically, the
Genetics Computer Group (GCG) implementation of this algorithm, embodied in the
program PEPTIDESTRUCTURE (Wisconsin Package v10.0, Genetics Computer
Group (GCG), Madison, Wisc.). This method returns a measure of the probability that
a given residue is found on the surface of the protein. Regions where the antigenic
index score is greater than 0.9 over at least 6 amino acids are indicated in Table 1A as
“Predicted Epitopes.” In particular embodiments, prostate cancer associated
polypeptides of the invention comprise, or alternatively consist of, one, two, three,
four, five or more of the predicted epitopes described in Table 1A. It will be
appreciated that depending on the analytical criteria used to predict antigenic
determinants, the exact address of the determinant may vary slightly. Column 7,
“Tissue Distribution” shows the expression profile of tissue, cells, and/or cell line
libraries which express the polynucleotides of the invention. The first number in
column 7 (preceding the colon), represents the tissue/cell source identifier code
corresponding to the code and description provided in Table 4. Expression of these
polynucleotides was not observed in the other tissues and/or cell libraries tested. For
those identifier codes in which the first two letters are not “AR”, the second number in
column 7 (following the colon), represents the number of times a sequence
corresponding to the reference polynucleotide sequence (e.g., SEQ ID NO:X) was
identified in the tissue/cell source. Those tissue/cell source identifier codes in which
the first two letters are “AR” designate information generated using DNA array
technology. Utilizing this technology, cDNAs were amplified by PCR and then
transferred, in duplicate, onto the array. Gene expression was assayed through
hybridization of first strand cDNA probes to the DNA array. cDNA probes were
5
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generated from total RNA extracted from a variety of different tissues and cell lines.
Probe synthesis was performed in the presence of 3P dCTP, using oligo(dT) to prime
reverse transcription. After hybridization, high stringency washing conditions were
employed to remove non-specific hybrids from the array. The remaining signal,
emanating from each gene target, was measured using a Phosphorimager. Gene
expression was reported as Phosphor Stimulating Luminescence (PSL) which reflects
the level of phosphor signal generated from the probe hybridized to each of the gene
targets represented on the array. A local background signal subtraction was performed
before the total signal generated from each array was used to normalize gene
expression between the different hybridizations. The value presented after “[ar;ay
code]:” represents the mean of the duplicate values, following background subtraction
and probe normalization. One of skill in the art could routinely use this information to
identify normal and/or diseased tissue(s) which show a predominant expression pattern
of the corresponding polynucleotide of the invention or to identify polynucleotides
which show predominant and/or specific tissue and/or cell expression. Column 8,
“Cytologic Band,” provides the chromosomal location of polynucleotides
corresponding to SEQ ID NO:X. Chromosomal location was determined by finding
exact matches to EST and cDNA sequences contained in the NCBI (National Center
for Biotechnology Information) UniGene database. Given a presumptive chromosomal
location, disease locus association was determined by comparison with the Morbid
Map, derived from Online Mendelian Inheritance in Man (Online Mendelian
Inheritance in Man, OMIM™, McKusick-Nathans Institute for Genetic Medicine,
Johns Hopkins University (Baltimore, MD) and National Center for Biotechnology
Information, National Library of Medicine (Bethesda, MD) 2000. World Wide Web
URL: http://www.ncbi.nlm.nih.gov/omim/). If the putative chromosomal location of
the Query overlapped with the chromosomal location of a Morbid Map entry, an
OMIM identification number is provided in column 9 labeled “OMIM Disease
Reference(s)”. A key to the OMIM reference identification numbers is provided in
Table 5.

[012] Table 1B summarizes additional polynucleotides encompassed by the
invention (including cDNA clones related to the sequences (Clone ID NO:Z), contig
sequences (contig identifier (Contig ID:) contig nucleotide sequence identifiers (SEQ -
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ID NO:X)), and genomic sequences (SEQ ID NO:B). The first column provides a
unique clone identifier, “Clone ID NO:Z”, for a cDNA clone related to each contig
sequence. The second column provides the sequence identifier, “SEQ ID NO:X”, for
each contig sequence. The third column provides a unique contig identifier, “Contig
ID:” for each contig sequence. The fourth column, provides a BAC identifier “BAC
ID NO:A” for the BAC clone referenced in the corresponding row of the table. The
fifth column provides the nucleotide sequence identifier, “SEQ ID NO:B” for a
fragment of the BAC clone identified in column four of the corresponding row of the
table. The sixth column, “Exon From-To”, provides the location (i.e., nucleotide
position numbers) within the polynucleotide sequence of SEQ ID NO:B which
delineate certain polynucleotides of the invention that are also exemplary members of
polynucleotide sequences that encode polypeptides of the invention (e.g., polypeptides
containing amino acid sequences encoded by the polynucleotide sequences delineated
in column six, and fragments and variants thereof).

[013] Table 2 summarizes homology and features of some of the polypeptides of the
invention. The first column provides a unique clone identifier, “Clone ID NO:Z”,
corresponding to a cDNA disclosed in Table 1A. The second column provides the
unique contig identifier, “Contig ID:” corresponding to contigs in Table 1A and
allowing for correlation with the information in Table 1A. The third column provides
the sequence identifier, “SEQ ID NO:X”, for the contig polynucleotide sequences.
The fourth column provides the analysis method by which the homology/identity
disclosed in the row was determined. Comparisons were made between polypeptides
encoded by the polynucleotides of the invention and either a non-redundant protein
database (herein referred to as “NR”), or a database of protein families (herein referred
to as “PFAM?”) as further described below. The fifth column provides a description of
PFAM/NR hits having significant matches to a polypeptide of the invention. Column
six provides the accession number of the PFAM/NR hit disclosed in the fifth column.
Column seven, “Score/Percent Identity”, provides a quality score or the percent
identity, of the hit disclosed in column five. Columns 8 and 9, “NT From” and “NT
To” respectively, delineate the polynucleotides in “SEQ ID NO:X” that encode a
polypeptide having a significant match to the PEFAM/NR database as disclosed in the
fifth column. In specific embodiments, polypeptides of the invention comprise, or

7
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alternatively consist of, an amino acid sequence encoded by the polynucleotides in
SEQ ID NO:X as delineated in columns 8 and 9, or fragments or variants thereof.

[014] Table 3 provides polynucleotide sequences that may be disclaimed according
to certain embodiments of the invention. The first column provides a unique clone
identifier, “Clone ID NO:Z”, for a cDNA clone related to prostate cancer associated
contig sequences disclosed in Table 1A. The second column provides the sequence
identifier, “SEQ ID NO:X”, for contig polynucleotide sequences disclosed in Table
1A. The third column provides the unique contig identifier, “Contig ID”, for contigs
disclosed in Table 1A. The fourth column provides a unique integer ‘a’ where ‘a’ is
any integer between 1 and the final nucleotide minus 15 of SEQ ID NO:X,
represented as “Range of a”, and the fifth column provides a unique integer ‘b’ where
‘b’ is any integer between 15 and the final nucleotide of SEQ ID NO:X, represented as
“Range of b”, where both a and b correspond to the positions of nucleotide residues
shown in SEQ ID NO:X, and where b is greater than or equal to a + 14. For each of
the polynucleotides shown as SEQ ID NO:X, the uniquely defined integers can be
substituted into the general formula of a-b, and used to describe polynucleotides which
may be preferably excluded from the invention. In certain embodiments, preferably
excluded from the polynucleotides of the invention (including polynucleotide
fragments and variants as described herein and diagnostic and/or therapeutic uses
based on these polynucleotides) are at least one, two, three, four, five, ten, or more of
the polynucleotide sequence(s) having the accession number(s) disclosed in the sixth
column of this Table (including for example, published sequence in connection with a
particular BAC clone). In further embodiments, preferably excluded from the
invention are the specific polynucleotide sequence(s) contained in the clones
corresponding to at least one, two, three, four, five, ten, or more of the available
material having the accession numbers identified in the sixth column of this Table
(including for example, the actual sequence contained in an identified BAC clone).

[015] Table 4 provides a key to the tissue/cell source identifier code disclosed in
Table 1A, column 7. Column 1 provides the key to the tissue/cell source identifier
code disclosed in Table 1A, Column 7. Columns 2-5 provide a description of the tissue
or cell source. Codes corresponding to diseased tissues are indicated in column 6 with
the word “disease”. The use of the word “disease” in column 6 is non-limiting. The

8
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tissue or cell source may be specific (e.g. a neoplasm), or may be disease-associated
(e.g., a tissue sample from a normal portion of a diseased organ). Furthermore, tissues
and/or cells lacking the “disease” designation may still be derived from sources
directly or indirectly involved in a disease state or disorder, and therefore may have a

. further utility in fhat disease state or disorder. In numerous cases where the tissue/cell
source is a library, column 7 identifies the vector used to generate the library.

[001] Table 5 provides a key to the OMIM™ reference identification numbers
disclosed in Table 1A, column 9. OMIM reference identification numbers (Column 1)
were derived from Online Mendelian Inheritance in Man (Online Mendelian
Inheritance in Man, OMIM™, McKusick-Nathans Institute for Genetic Medicine,
Johns Hopkins University (Baltimore, MD) and National Center for Biotechnology
Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide Web
URL: http://www.ncbi.nlm.nih.gov/omim/). Column 2 provides diseases associated
with the cytologic band disclosed in Table 1A, column 8, as determined from the
Morbid Map database.

[017] Table 6 summarizes ATCC Deposits, Deposit dates, and ATCC designation
numbers of deposits made with the ATCC in connection with the present application.

[018] Table 7 shows the cDNA libraries sequenced, tissue source description, vector
information and ATCC designation numbers relating to these cDNA libraries.

[019] Table 8 provides a physical characterization of clones encompassed by the
invention. The first column provides the unique clone identifier, “Clone ID NO:Z”,
for certain cDNA clones of the invention, as described in Table 1A. The second
column provides the size of the cDNA insert contained in the corresponding cDNA

clone.

Definitions

[020] The following definitions are provided to facilitate understanding of certain
terms used throughout this specification.

[021] In the present invention, "isolated" refers to material removed from its original
environment (e.g., the natural environment if it is naturally occurring), and thus is
altered “by the hand of man" from its natural state. For example, an isolated
polynucleotide could be part of a vector or a composition of matter, or could be
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contained within a cell, and still be "isolated" because that vector, composition of
matter, or particular cell is not the original environment of the polynucleotide. The
term “isolated” does not refer to genomic or cDNA libraries, whole cell total or
mRNA preparations, genomic DNA preparations (including those separated by
electrophoresis and transferred onto blots), sheared whole cell genomic DNA
preparations or other compositions where the art demonstrates no distinguishing
features of the polynucleotide sequences of the present invention.

[022] As used herein, a "polynucleotide” refers to a molecule having a nucleic acid
sequence encoding SEQ ID NO:Y or a fragment or variant thereof; a nucleic acid
sequence contained in SEQ ID NO:X (as described in column 3 of Table 1A) or the
complement thereof; a cDNA sequence contained in Clone ID NO:Z (as described in
column 1 of Table 1A and contained within a library deposited with the ATCC); a
nucleotide sequence encoding the polypeptide encoded by a nucleotide sequence in
SEQ ID NO:B as defined in column 6 of Table 1B or a fragment or variant thereof; or
a nucleotide coding sequence in SEQ ID NO:B as defined in column 6 of Table 1B or
the complement thereof. For example, the polynucleotide can contain the nucleotide
sequence of the full length cDNA sequence, including the 5' and 3' untranslated
sequences, the coding region, as well as fragments, epitopes, domains, and variants of
the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a
molecule having an amino acid sequence encoded by a polynucleotide of the invention
as broadly defined (obviously excluding poly-Phenylalanine or poly-Lysine peptide
sequences which result from translation of a polyA tail of a sequence corresponding to
a cDNA).

[023] As used herein, a “prostate cancer antigen” refers collectively to any
polynucleotide disclosed herein (e.g., a nucleic acid sequence contained in SEQ ID
NO:X or the complement therof, or cDNA sequence contained in Clone ID NO:Z, or a
nucleotide sequence encoding the polypeptide encoded by a nucleotide sequence in
SEQ ID NO:B as defined in column 6 of Table 1B, or a nucleotide coding sequence in
SEQ ID NO:B as defined in column 6 of Table 1B or the complement thereof and
fragments or variants thereof as described herein) or any polypeptide disclosed herein
(e.g., an amino acid sequence contained in SEQ ID NO:Y, an amino acid sequence
encoded by SEQ ID NO:X, or the complement thereof, an amino acid sequence

10
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encoded by the cDNA sequence contained in Clone ID NO:Z, an amino acid sequence
encoded by SEQ ID NO:B, or the complement thereof, and fragments or variants
thereof as described herein). These prostate cancer antigens have been determined to
be predominantly expressed in prostate cancer tissues, including normal or diseased
tissues (as shown in Table 1A column 7 and Table 4).

[024] In the present invention, "SEQ ID NO:X" was often generated by overlapping
sequences contained in multiple clones (contig analysis). A representative clone
containing all or most of the sequence for SEQ ID NO:X is deposited at Human
Genome Sciences, Inc. (HGS) in a catalogued and archived library. As shown, for
example, in column 1 of Table 1A, each clone is identified by a cDNA Clone ID
(identifier generally referred to herein as Clone ID NO:Z). Each Clone ID is unique to
an individual clone and the Clone ID is all the information needed to retrieve a given
clone from the HGS library. Furthermore, certain clones disclosed in this application
have been deposited with the ATCC on October 5, 2000, having the ATCC
designation numbers PTA 2574 and PTA 2575; and on January 5, 2001, having the
depositor reference numbers TS-1, TS-2, AC-1, and AC-2. In addition to the
individual cDNA clone deposits, most of the cDNA libraries frc;m which the clones
were derived were deposited at the American Type Culture Collection (hereinafter
“ATCC”). Table 7 provides a list of the deposited cDNA libraries. One can use the
Clone ID NO:Z to determine the library source by reference to Tables 6 and 7. Table
7 lists the deposited cDNA libraries by name and links each library to an ATCC
Deposit. Library names contain four characters, for example, “HTWE.” The name of
a cDNA clone (Clone ID NO:Z) isolated from that library begins with the same four
characters, for example “HTWEP07”. As mentioned below, Table 1A correlates the
Clone ID NO:Z names with SEQ ID NO:X. Thus, starting with an SEQ ID NO:X, one
can use Tables 1A, 6 and 7 to determine the corresponding Clone ID NO:Z, which
library it came from and which ATCC deposit the library is contained in. Furthermore,
it is possible to retrieve a given cDNA clone from the source library by techniques
known in the art and described elsewhere herein. The ATCC is located at 10801
University Boulevard, Manassas, Virginia 20110-2209, USA. The ATCC deposits
were made pursuant to the terms of the Budapest Treaty on the international
recognition of the deposit of microorganisms for the purposes of patent procedure.
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[025] In specific embodiments, the polynucleotides of the invention are at least 15, at
least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 continuous
nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 kb, 10 kb,
7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment,
polynucleotides of the invention comprise a portion of the coding sequences, as
disclosed herein, but do not comprise all or a portion of any intron. In another
embodiment, the polynucleotides comprising coding sequences do not contain coding
sequences of a genomic flanking gene (i.e., 5 or 3’ to the gene of interest in the
genome). In other embodiments, the polynucleotides of the invention dé not contain
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or
1 genomic flanking gene(s).

[026] A "polynucleotide" of the present invention also includes those polynucleotides
capable of hybridizing, under stringent hybridization conditions, to sequences
contained in SEQ ID NO:X, or the complement thereof (e.g., the complement of any
one, two, three, four, or more of the polynucleotide fragments described herein), the
polynucleotide sequence delineated in columns 8 and 9 of Table 2 or the complement
thereof, and/or cDNA sequences contained in Clone ID NO:Z (e.g., the complement of
any one, two, three, four, or more of the polynucleotide fragments, or the cDNA clone
within the pool of cDNA clones deposited with the ATCC, described herein) and/or
the polynucleotide sequence delineated in column 6 of Table 1B or the complement
thereof. "Stringent hybridization conditions" refers to an overnight incubation at 42
degree C in a solution comprising 50% formamide, 5x SSC (750 mM NaCl, 75 mM
trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, 10%
dextran sulfate, and 20 pg/ml denatured, sheared salmon sperm DNA, followed by
washing the filters in 0.1x SSC at about 65 degree C.

[027] Also contemplated are nucleic acid molecules that hybridize to the
polynucleotides of the present invention at lower stringency hybridization conditions.
Changes in the stringency of hybridization and signal detection are primarily
accomplished through the manipulation of formamide concentration (lower
percentages of formamide result in lowered stringency), salt conditions, or
temperature. For example, lower stringency conditions include an overnight
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl;
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0.2M NaH,POy4; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml
salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 0.1%
SDS. In addition, to achieve even lower stringency, washes performed following
stringent hybridization can be done at higher salt concentrations (e.g. 5X SSC).

[028] Note that variations in the above conditions may be accomplished through the
inclusion and/or substitution of alternate blocking reagents used to suppress
background in hybridization experiments. Typical blocking reagents include
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and
commercially available proprietary formulations. The inclusion of specific blocking
reagents may require modification of the hybridization conditions described above,
due to problems with compatibility.

[029] Of course, a polynucleotide which hybridizes only to polyA+ sequences (such
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a
complementary stretch of T (or U) residues, would not be included in the definition of
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid
molecule containing a poly (A) stretch or the complement thereof (e.g., practically any
double-stranded cDNA clone generated using oligo dT as a primer).

[030] The polynucleotide of the present invention can be composed of any
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or
DNA or modified RNA or DNA. For example, polynucleotides can be composed of
single- and double-stranded DNA, DNA that is a mixture of single- and double-
stranded regions, single- and double-stranded RNA, and RNA that is mixture of
single- and double-stranded regions, hybrid molecules comprising DNA and RNA that
may be single-stranded or, more typically, double-stranded or a mixture of single- and
double-stranded regions. In addition, the polynucleotide can be composed of triple-
stranded regions comprising RNA or DNA or both RNA and DNA. A polynucleotide
may also contain one or more modified bases or DNA or RNA backbones modified for
stability or for other reasons. "Modified" bases include, for example, tritylated bases
and unusual bases such as inosine. A variety of modifications can be made to DNA
and RNA; thus, "polynucleotide" embraces chemically, enzymatically, or

metabolically modified forms.
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[031] The polypeptide of the present invention can be composed of amino acids
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids.
The polypeptides may be modified by either natural processes, such as
posttranslational processing, or by chemical modification techniques which are well
known in the art. Such modifications are well described in basic texts and in more
detailed monographs, as well as in a voluminous research literature. Modifications
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid
side-chains and the amino or carboxyl termini. It will be appreciated that the same
type of modification may be present in the same or varying degrees at several sites in a
given poiypeptide. Also, a given polypeptide may contain many types of
modifications. Polypeptides may be branched, for example, as a result of
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched,
and branched cyclic polypeptides may result from posttranélation natural processes or
may be made by synthetic methods. Modifications include acetylation, acylation,
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol,
cross-linking, cyclization, disulfide bond formation, demethylation, formation of
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation,
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, iodination,
methylation, myristoylation, oxidation, pegylation, proteolytic processing,
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA
mediated addition of amino acids to proteins such as arginylation, and ubiquitination.
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES,
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993);
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C.
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth.

~ Enzymol. 182:626-646 (1990); Rattan et al., Ann. N.Y. Acad. Sci. 663:48-62 (1992).)

[032] "SEQ ID NO:X" refers to a polynucleotide sequence described, for example, in
Tables 1A or 2, while "SEQ ID NO:Y" refers to a polypeptide sequence described in
column 5 of Table 1A. SEQ ID NO:X is identified by an integer specified in column 3
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of Table 1A. The polypeptide sequence SEQ ID NO:Y is a translated open reading
frame (ORF) encoded by polynucleotide SEQ ID NO:X. “Clone ID NO:Z” refers to a
cDNA clone described in column 1 of Table 1A.

[033] "A polypeptide having biological activity" refers to a polypeptide exhibiting
activity similar to, but not necessarily identical to, an activity of a polypeptide of the
present invention, including mature forms, as measured in a particular biological
assay, with or without dose dependency. In the case where dose dependency does
exist, it need not be identical to that of the polypeptide, but rather substantially similar
to the dose-dependence in a given activity as compared to the polypeptide of the
present invention (i.e., the candidate polypeptide will exhibit greater activity or not
more than about 25-fold less and, preferably, not more than about tenfold less activity,
and most preferably, not more than about three-fold less activity relative to the
polypeptide of the present invention).

[034] Table 1A summarizes some of the polynucleotides encompassed by the
invention (including contig sequences (SEQ ID NO:X) and clones (Clone ID NO:Z)
and further summarizes certain characteristics of these polynucleotides and the

polypeptides encoded thereby.

Polynucleotides and Polypeptides

TABLE 1A
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[035] The first column in Table 1A provides a unique “Clone ID NO:Z” for a cDNA
clone related to each contig sequence disclosed in Table 1A. This clone ID references
the cDNA clone which contains at least the 5’ most sequence of the assembled contig,
and at least a portion of SEQ ID NO:X was determined by directly sequencing the
referenced clone. The reference clone may have more sequence than described in the
sequence listing or the clone may have less. In the vast majority of cases, however,
the clone is believed to encode a full-length polypeptide. In the case where a clone is
not full-length, a full-length ¢cDNA can be obtained by methods known in the art
and/or as described elsewhere herein.

[036] The second column in Table 1A provides a unique “Contig ID” identification
for each contig sequence. The third column provides the “SEQ ID NO:X” identifier
for each of the prostate cancer associated contig polynucleotide sequences disclosed in
Table 1A. The fourth column, “ORF (From-To)”, provides the location (i.e.,
nucleotide position numbers) within the polynucleotide sequence “SEQ ID NO:X” that
delineate the preferred open reading frame (ORF) shown in the sequence listing and
referenced in Table 1A, column 5, as SEQ ID NO:Y. Where the nucleotide position
number “To” is lower than the nucleotide position number “From”, the preferred ORF
is the reverse complement of the referenced polynucleotide sequence.

[037] The fifth column in Table 1A provides the corresponding SEQ ID NO:Y for
the polypeptide sequence encoded by the preferred ORF delineated in column 4. In
one embodiment, the invention provides an amino acid sequence comprising, or
alternatively consisting of, a polypeptide encoded by the portion of SEQ ID NO:X
delineated by “ORF (From-To)”. Also provided are polynucleotides encoding such
amino acid sequences and the complementary strand thereto.

[038] Column 6 in Table 1A lists residues comprising epitopes contained in the
polypeptides encoded by the preferred ORF (SEQ ID NO:Y), as predicted using the
algorithm of Jameson and Wolf, (1988) Comp. Appl. Biosci. 4:181-186. The
Jameson-Wolf antigenic analysis was performed using the computer program
PROTEAN (Version 3.11 for the Power MacIntosh, DNASTAR, Inc., 1228 South
Park Street Madison, WI). In specific embodiments, polypeptides of the invention
comprise, or alternatively consist of, at least one, two, three, four, five or more of the
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predicted epitopes as described in Table 1A. It will be appreciated that depending on
the analytical criteria used to predict antigenic determinants, the exact address of the
determinant may vary slightly.

[039] Column 7 in Table 1A provides an expression profile and library code: count
for each of the contig sequences (SEQ ID NO:X) disclosed in Table 1A, which can
routinely be combined with the information provided in Table 4 and used to determine
the normal or diseased tissues, cells, and/or cell line libraries which predominantly
express the polynucleotides of the invention. The first number in column 7 (preceding
the colon), represents the tissue/cell source identifier code corresponding to the code
and description provided in Table 4. For those identifier codes in which the first two
Jetters are not “AR”, the second number in column 7 (following the colon) represents
the number of times a sequence corresponding to the reference polynucleotide
sequence was identified in the tissue/cell source. Those tissue/cell source identifier
codes in which the first two letters are “AR” designate information generated using
DNA array technology. Utilizing this technology, cDNAs were amplified by PCR and
then transferred, in duplicate, onto the array. Gene expression was assayed through
hybridization of first strand cDNA probes to the DNA array. cDNA probes were
generated from total RNA extracted from a variety of different tissues and cell lines.
Probe synthesis was performed in the presence of 3P dCTP, using oligo(dT) to prime
reverse transcription. After hybridization, high stringency washing conditions were
employed to remove non-specific hybrids from the array. The remaining signal,
emanating from each gene target, was measured using a Phosphorimager. Gene
expression was reported as Phosphor Stimulating Luminescence (PSL) which reflects
the level of phosphor signal generated from the probe hybridized to each of the gene
targets represented on the array. A local background signal subtraction was performed
before the total signal generated from each array was used to normalize gene
expression between the different hybridizations. The value presented after “[array
code]:” represents the mean of the duplicate values, following background subtraction
and probe normalization. One of skill in the art could routinely use this information to
identify normal and/or diseased tissue(s) which show a predominant expression pattern
of the corresponding polynucleotide of the invention or to identify polynucleotides
which show predominant and/or specific tissue and/or cell expression. The sequences
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disclosed herein have been determined to be predominantly expressed in prostate
tissues, including normal and diseased prostate tissues (See Table 1A, column 7 and
Table 4).

[040] Column 8 in Table 1A provides a chromosomal map location for certain
polynuéleotides of the invention. Chromosomal location was determined by finding
exact matches to EST and cDNA sequences contained in the NCBI (National Center
for Biotechnology Information) UniGene database. Each sequence in the UniGene
database is assigned to a “cluster”; all of the ESTs, cDNAs, and STSs in a cluster are
believed to be derived from a single gene. Chromosomal mapping data is often
available for one or more sequence(s) in a UniGene cluster; this data (if consistent) is
then applied to the cluster as a whole. Thus, it is possible to infer the chromosomal
location of a new polynucleotide sequence by determining its identity with a mapped
UniGene cluster.

[041] A modified version of the computer program BLASTN (Altshul et al., J. Mol.
Biol. 215:403-410 (1990), and Gish et al., Nat. Genet. 3:266-272 (1993)) was used to
search the UniGene database for EST or cDNA sequences that contain exact or near-
exact matches to a polynucleotide sequence of the invention (the ‘Query’). A sequence
from the UniGene database (the ‘Subject’) was said to be an exact match if it
contained a segment of 50 nucleotides in length such that 48 of those nucleotides were
in the same order as found in the Query sequence. If all of the matches that met this
criteria were in the same UniGene cluster, and mapping data was available for this
cluster, it is indicated in Table 1A under the heading “Cytologic Band”. Where a
cluster had been further localized to a distinct cytologic band, that band is disclosed,;
where no banding information was available, but the gene had been localized to a
single chromosome, the chromosome 1s disélosed.

[001] Once a presumptive chromosomal location was determined for a
polynucleotide of the invention, an associated disease locus was identified by
comparison with a database of diseases which have been experimentally associated
with genetic loci. The database used was the Morbid Map, derived from OMIM™
(supra). If the putative chromosomal location of a polynucleotide of the invention
(Query sequence) was associated with a disease in the Morbid Map database, an
OMIM reference identification number was noted in column 9, Table 1A, labeled
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“OMIM Disease Reference(s)”. Table 5 is a key to the OMIM reference identification
numbers (column 1), and provides a description of the associated disease in Column

2.

TABLE 1B
CloneID |[SEQID| CONTIG | BACID: A SEQ ID EXON
NO:Z NO:X ID: NO:B From-To

HBZAJ09 11 655769 AC019232 433 1-315
HBZAJ09 11 655769 AC025171 {434 1-315
HBZAJ09 11 655769 AC019232 435 1-324
HBZAJ09 11 655769 ACO025171 436 1-148
HBZAJ09 11 655769 AC019232 437 1-148
HBZAJ09 11 655769 ACO025171 |438 1-283
HBZSHI16 12 655619 AC069483 439 1-554
HBZSHI16 12 655619 AC069483 440 1-920
HBZSH71 13 760418 ACO018693 441 1-741
HBZSH71 13 760418 ACO018693 442 1-252
HBZSI73 14 655737 ACO067954 |443 1-313
HBZSI73 14 655737 AC067954 (444 1-326
HHLAB29 |15 557871 AL121813 445 1-173
HHLAB29 |15 557871 AL023633 [446 1-292
HHLAB29 |15 557871 AL160371 |447 1-994
HL1AN67 20 655721 AC023247 |448 1-245
HL1ANG67 20 655721 ACO006237 449 1-245
HL1AS26 21 655696 AL157915 1450 1-667
HL1AS26 21 655696 AL136294 |451 1-667
HPEAF19 22 867892 AC024132 |452 1-344
HPEBAS1 23 723298 AL353788 453 1-434
HPEBASI 23 723298 AL139184 |454 1-434
HPEBAS1 23 723298 AL353788 |455 1-143
HPEBAS1 23 723298 AL139184 |456 1-143
HPEBD31 24 655760 ACO018761 457 1-538
HPEBD31 24 655760 AC020934 458 1-538
HPEBD31 24 655760 ACO018761 459 1-263
HPEBD31 24 655760 AC020934 |460 1-736
792-957

1232-1693

1845-2006

2206-2481

2621-3482

3536-3786

3815-4535

4695-5049

HPEBD31 24 655760 ACO018761 |461 1-736
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792-957
1232-1693
1845-2006
2206-2481
2621-3482
3548-3786
3815-4535
4695-5049

HPEBD31

24

655760

AC020934

462

1-263

HPFAAO06

25

960801

AC004111

463

1-863
3429-4124

HPFAAO06

25

960801

AC010277

464

1-863
3424-4119

HPFAAO6

25

960801

AC004111

465

1-667

HPFAAO06

25

960801

AC004111

466

1-522

HPFAAO06

25

960801

AC010277

467

1-667

HPFAA06

25

960801

AC010277

468

1-401

HPFCA36

26

524720

AC007065

469

1-340
351-738
1335-1773
3899-4267
14595-14825
18322-18557
19664-20128
20663-20915
22067-22299

HPFCA36

26

524720

ACO007065

470

1-495

HPFCA36

26

524720

AC007065

471

1-483

HPFCA71

27

655596

AC018681

472

1-364

HPFCF09

28

536666

AC022417

473

1-174
1973-2115
2563-3003
3442-3591
4140-4231
5955-6389
6564-7100
8645-8708
8978-9101

10914-11290
11985-12297
13345-13410
14962-15695
18991-19133
20469-22756

HPFCF09

28

536666

AC022417

474

1-104

HPFCF24

29

655744

AL160279

475

1-398

HPFCF24

29

655744

AL160279

476

1-313
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HPFCF83 31 781490 AC036220 477 1-327
HPFCF83 31 781490 AC026273 | 478 1-327
HPFCF83 31 781490 AC018963 479 1-369
HPFCF83 31 781490 AC023099 480 1-369
627-1264

1708-2248

HPFCF83 31 781490 ACO16424 (481 1-393
HPFCF83 31 781490 AC008776 482 1-369
HPFCF83 31 781490 AC022264 483 1-369
627-1264

1708-2248

HPFCF83 31 781490 AC024972 484 1-390
HPFCF83 31 781490 AC036220 1435 1-1419
HPFCF83 31 781490 AC026273 | 486 1-1420
HPFCF83 31 781490 AC023099 | 487 1-1529
HPFCF83 31 781490 AC016424 | 488 1-612
HPFCF83 31 781490 ACO008776 {489 1-339
4826-4859

HPFCF83 31 781490 AC018963 490 1-1382
1384-1518

HPFCF83 31 781490 AC023099 491 1-434
HPFCF83 31 781490 ACO016424 492 1-1527
HPFCF83 31 781490 AC022264 493 1-1529
HPFCF83 31 781490 AC022264 1494 1-434
HPFCF83 31 781490 AC024972 1495 1-1524
HPFCF83 31 781490 AC024972 (496 1-612
HPFCH15 |32 655768 AC068428 | 497 1-352
HPFCH89 |33 655538 AC012589 | 498 1-227
HPFCH89 33 655538 AC022088 (499 1-227
HPFCH89 |33 655538 AC012589 |500 1-250
HPFCHS89 |33 655538 AC022088 |501 1-250
HPFCM41 |34 655736 AC008278 |502 1-348
HPFCM41 |34 655736 ACO008271 |503 1-348
HPFCMA41 (34 655736 ACO008278 |504 1-471
HPECMA41l (34 655736 ACO008271 |505 1-471
HPFCM387 |35 925495 AC004479 506 1-318
HPFCMS87 |35 925495 AC004480 |507 1-318
HPFCMS87 {35 925495 AC004479 1508 1-155
" |HPFCMS87 |35 925495 AC004480 |509 1-155
HPFCO02 |37 867871 AC019103 |510 1-1224
HPFCO67 |38 867380 AC024489 |511 1-302
HPFCR21 40 655621 AC066603 |512 1-4438
HPFCR21 40 655621 AC066603 513 1-326
HPFCT53 43 974257 ACO078894 |514 1-654
HPFCT53 43 974257 AC026815 |515 1-654
HPFCT53 43 974257 AC034258 |516 1-648
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HPFCT53 43 974257 AC078893 |517 1-640
HPFCT53 43 974257 AC068667 |518 1-654
HPFCT53 43 974257 AC073166 |519 1-640
HPFECT53 43 974257 AC074226 520 1-640
HPFECT53 43 974257 AC027037 |521 1-640
HPFCT53 43 974257 ACO078898 522 1-640
HPECTS53 43 974257 AC068924 523 1-640
HPFCT62 |44 655432 ACO016767 [524 1-389
HPFCT62 |44 655432 ACO026369 |525 1-389
HPFCT62 |44 655432 ALO78621 |526 1-389
HPFCT62 |44 655432 ACO16767 527 1-653
HPFCT62 |44 655432 ACO026369 |528 1-104
117-384

890-1137

HPECT62 |44 655432 ALO78621 529 1-1121
HPFCX18 |46 655588 ACO022598 530 1-559
HPFCX18 |46 655588 AC024367 531 1-559
HPFCX18 |46 655588 ACO022598 532 1-484
539-645

HPFCX18 [46 655588 AC022598 1533 1421
HPFCX18 |46 655588 AC024367 534 1-421
HPFCX18 {46 655588 AC024367 |535 1-484
539-645

HPFDDO6 47 960700 AL359314 {536 1-282
HPFDDO6 |47 960700 AL390239 |537 1-418
HPFDDO6 {47 960700 AL390239 |538 1-157
634-1162

HPFDE38 |48 655704 AC073616 539 1-615
HPFDE38 |48 655704 AC061966 |540 1-615
HPFDE38 (48 655704 AC061966 |541 1-957
HPFDE38 (48 655704 ACO061966  |542 1-396
HPFDF79 |50 973732 AL139240 [543 1-600
HPFDF79 |50 973732 AL139240 [544 1-497
HPFDG58 |51 655610 AC021557 |545 1-358
HPFDG58 |51 655610 ACO021557 546 1-308
HPFDI23 52 655549 AC044876 | 547 1-351
HPFDI23 52 655549 ACO010983 {548 1-351
HPFDI23 52 655549 ACO010983 [549 1-1694
HPFDLO90 |53 954333 U73330 550 1-204
HPFDL90 |53 954333 AL137143 |551 1-204
HPFDLO0 |53 954333 AL137143 |552 1-114
HPFDS59 |54 655543 ACO004111 |553 1-279
HPFDS59 54 655543 ACO04111 {554 1-429
HPFDT17 |55 581133 ACO021972  |555 1-360
HPFDT17 |55 581133 AC023961 |556 1-360
HPFDT17 = |55 581133 ACO023961 |557 1-493
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HPFDT54 |56 655530 ACO078787 558 1-337
HPFDT54 |56 655530 ACO068844 559 1-337
HPFDT54 |56 655530 ACO068844 560 1-156
307-357

HPFDT61 57 974569 AC012456 |561 1-429
HPFDT61 57 974569 ACO012456 {562 1-508
HPFDU30 |58 522113 AL079301 |563 1-353
HPFDU30 |58 522113 AL079301 [564 1-368
HPFDU30 |58 522113 AL079301 |565 1-477
HPFDU38 {59 867879 AP001816 {566 1-357
HPFDU38 |59 867879 ACO013785 |567 1-357
HPFDU38 |59 867879 AP001816 |568 1-1082
HPFDU38 |59 867879 AP001816  |569 1-605
HPFDU38 |59 867879 ACO013785 570 1-1082
HPFDU38 |59 867879 ACO013785 571 1-605
HPFDV71 = |61 867870 AC004170 |572 1-90
HPFDV71 |61 867870 ACO004170 {573 1-498
742-1013

1596-1878

2017-2131

2550-3098

HPFDZ20 |62 655764 AC026262 574 1-320
HPFDZ20 162 655764 AC026262 |575 1-145
HPFDZ20 |62 655764 AC026262 {576 1-394
HPFEA08 |63 960372 AL158145 577 1-102
605-988

994-1149

1496-1658

1689-2232

2888-3316

4118-5228

5538-5638

8075-8374

9151-9248

10537-10628

14985-15054

HPFEAQ08 |63 960372 AL158145 |578 1-101
HPFEA32 |64 925499 AF228661 |579 1-296
HPFEA32 |64 925499 AF215845 580 1-296
HPIAE79 65 655748 ACO011234 |581 1-367
HPIAQ49 67 919469 AL161913  |582 1-434
HPIAQ49 67 919469 AC007951 583 1-434
HPIAV 80 69 615007 ACO011747 |584 1-316
562-618

724-1313

1814-2395
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HPIAVS0

69

615007

AC012495

585

1-316
562-618
724-1313
1814-2395

HPIAVS0

69

615007

AC011747

586

1-1776

HPIAVE0

69

615007

ACO012495

587

1-133
239-638
2245-2345
3320-3556
5015-8143

HPIAZ37

70

655753

ACO018613

588

1-357
1494-1815
2463-5309
5330-8041

HPIAZ37

70

655753

AL356099

589

1-357
1495-1816
2464-5308
5330-8041

16792-21577

HPIAZ37

70

655753

AL355474

590

1-357
1494-1815
2463-5308
5329-8041

HPIBT49

72

655719

ACO068558

591

1-468

HPJAB19

74

655540

AC027164

592

1-422

HPJAB19

74

655540

AC024388

593

1-422

HPJAB19

74

655540

AC027164

594

1-325

HPJAB19

74

655540

AC024388

595

1-325

HPJAB84

75

655531

ACO013471

596

1-335

HPJAC36

76

655601

ACO073476

597

1-107
2096-2450
3106-3182
3643-3787
4316-4982
5399-5724
6657-7075
7479-7686
9286-9495
9701-9784

10235-10339

HPJACO92

77

867831

AP001374

598

1-441

HPJAC92

77

867831

AP001845

599

1-441

HPJAC92

77

867831

AP001374

600

1-370

HPJAC92

77

867831

AP001845

601

1-370

HPJADQ9

78

655712

AL356873

602

1-341

HPJADO9

78

655712

AL080239

603

1-341

HPJADG66

79

655694

783851

604

1-375
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HPJADS?2 30 655765 AC023550 | 605 1-599
HPJADS82 80 655765 ACO078819 |606 1-599
HPJADS2 80 655765 ACO023550 607 1-262
HPJADS2 30 655765 AC078819 608 1-180
HPJADS82 80 655765 AC023550 [609 1-180
HPJADS2 80 655765 ACO078819 610 1-262
HPJAVO07 81 952852 AC022990 |611 1-330
HPJAVOQ7 81 952852 AC022990 |612 1-338
HPJBI17 82 655761 AC018493 [613 1-433
HPJBI17 82 655761 AC018840 |614 1-433
HPIBI17 = |82 655761 ACO011327 |615 1-433
HPJBI17 82 655761 AC023514 616 1-433
HPJBI17 82 655761 ACO018493 |617 1-4779
HPJBI17 82 655761 ACO18840 |618 1-4959

7250-7380

HPIBI17 82 655761 ACO011327 |619 1-4926
7254-7384

HPJBI17 82 655761 ACO023514 620 1-559
HPJBI&Z9 83 655708 AC006071 {621 1-97
806-944

2874-2923

3012-3124

4930-5376

7132-7248

8149-8301

11085-11487

12690-12774

13247-13392

HPJBI&9 83 655708 AC002092 |622 1-50
768-905

2835-2884

2973-3083

4894-5636

7096-7212

8116-8253

HPJBIZ9 83 655708 AC006071 623 1-676
HPJBKS52 84 655751 AC026458 624 1-635
HPJBKS52 34 655751 AC026957 625 1-519
HPJBK52 84 655751 AC068974 626 1-638
HPJBK52 84 655751 ACO022770 {627 1-638
HPJBKS52 84 655751 AF271408 628 1-519
HPJBK52 84 655751 ACO000378 629 1-636
HPJBKS52 34 655751 AF165177 1630 1-637
HPIBK52 84 655751 AF284563 631 1-438
HPJBK52 34 655751 AC026957 632 1-1148
HPJBKS52 84 655751 AC068974 633 1-170
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HPJBKS52 34 655751 AC068974 1634 1-674
HPJBKS52 84 655751 ACO022770 635 1-632
HPJBKS52 84 655751 AF271408 636 1-512
HPJBK52 84 655751 AC000378 637 1-336
HPJBK52 84 655751 AF165177 |638 1-666
HPJBKS52 84 655751 AF284563 1639 1-672
HPJBUOS 85 958979 AC034223 640 1-365
HPJBUO8 85 958979 AC025459 641 1-365
HPJBUO3 85 958979 AC034223 642 1-470
HPJBUO3 85 958979 AC025459 643 1-470
HPJBV17 86 655729 ACO007394 644 1-300
HPJCC04 87 926787 AC020746 | 645 1-402
HPJCCO4 87 926787 ACO020746 | 646 1-137
996-1100

HPJCC04 87 926787 AC020746 | 647 1-305
HPJCP10 88 964259 ACO010384 | 643 1-482
HPJCP10 88 964259 ACO010471 | 649 1-482
HPJCP10 38 964259 AL161724 1650 1-482
HPICX26 91 655600 AL354668 | 651 1-350
HPJCY70 92 655569 ACO073576 | 652 1-378
HPJCY70 92 655569 AL355916 | 653 1-378
HPJCZ03 93 922850 AC019301 654 1-322
HPJCZ03 93 922850 ACO019301 | 655 1-115
HPJCZ03 93 922850 AC019301 | 656 1-117
HPJCZ06 s 934170 AC012101  |657 1-434
HPJICZ06 94 934170 ACO012101 | 658 1-261
HPJDX94 97 838748 ACO027752 | 659 1-385
HPJDX94 97 838748 AC024033 | 660 1-385
HPJEI55 98 926815 ACO012141 |661 1-464
HPJEI55 98 926815 AL138843 |662 1-464
HPJEI55 98 926815 AL138787 663 1-464
HPJEI55 98 926815 ACO012141 | 664 1-643
HPJEI55 98 926815 AL138843 | 665 1-206
2313-2650

3456-4431

HPJEI55 98 926815 AC012141 | 666 1-976
HPJEI55 98 926815 AL138843 667 1-643
HPJEIS55 98 926815 AL138787 |668 1-206
2313-2650

3456-4433

HPJEI55 98 926815 AL138787 669 1-643
HPJEJ39 99 930988 AL162551 |670 1-605
HPJEJ39 99 930938 AL121576 671 1-605
HPJEQ22 100 867725 AC021715 672 1-639
HPJEQ22 100 867725 AL163052 |673 1-639
HPJEV06 102 934096 AP0O00773 674 1-769
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HPJEVO06 102 934096 ACO018708 | 675 1-768

HPJEV06 102 934096 ACO011207 |676 1-768

HPJEVO06 102 934096 AP0O00773  |677 1-495

909-997

1276-1446

HPJEVO06 102 934096 ACO018708 |678 1-409

HPJEV06 102 934096 AP000773 1679 1-409

HPJEVO06 102 934096 ACO018708 {680 1-495

909-997

1276-1446

HPJEVO06 102 934096 AC011207 | 681 1-409

HPJEV06 102 934096 AC011207 | 682 1-495

909-997

1276-1446

HPZAB38 [104 655591 AC008954 | 683 1-263

HPZAB38 104 655591 AC026707 | 684 1-263

HPZAB38 [104 655591 AC008971 | 685 1-263

HPZAB38 104 655591 AC026707 | 686 1-186

HPZAB38 [104 655591 AC008971 | 687 1-180

HPJFA10 106 963322 AC009299 | 688 1-607

HPJFA10 106 963322 AC009299 1689 1-465

HPJFA10 106 963322 AC009299 {690 1-475

HPJEV95 107 929723 AL359456 691 1-711

HPJEV95 107 929723 AL390724 692 1-633

HPJEV95 107 929723 AL390724 693 1-368

HPJEV95 107 929723 AL359456 694 1-1365

HPJET11 109 965894 AP001270 | 695 1-961

HPJET11 109 965894 AP001270 | 696 1-344

HPJET11 109 965894 AP001270  |697 1-427
HPJES17 110 859867 AP001857 | 698 1-444|

HPJES17 110 859867 AC015703 | 699 1-444

HPJES17 110 859867 AP001857 700 1-54

1030-1290

HPJELO2 111 918315 AC025014 |701 1-1195

1827-2531

4783-5133

5139-5379

5902-6081

6463-7267

7466-7724

3041-8216

8269-9037

9310-10364

10545-10988

11353-12100

HPJELO2 111 918315 AC011850 |702 1-416
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1048-1381

4025-4374

4380-4621

5927-6305

HPJELO2 111 918315 ACO011850 |703 1-334
HPJELO2 111 918315 AC020590 |704 1-397
HPJELO2 111 918315 AL162451 |705 1-416
1052-1446

2106-2304

4264-4614

4620-4861

5947-6495

HPJELO2 111 918315 ACO012661 |706 1-396
HPJELO2 111 918315 ACO011850 |707 1-660
HPJELO2 111 918315 ACO025014 | 708 1-1181
HPJELO2 111 918315 ACO011850 |709 1-247
HPJELO2 111 918315 AL162451 |710 1-249
HPJELO2 111 918315 AC020590 711 1-659
HPJELO2 111 918315 ACO012661 712 1-486
HPJEGS53 112 974074 AC006137 |713 1-508
HPJEG53 112 974074 AL050328 |714 1-508
HPJEGS53 112 974074 AC006137 |715 1-266
1353-1457

1654-1954

HPJEGS53 112 974074 AL050328 |716 1-323
1647-1959

HPJDTO03 114 922815 AC009143  |717 1-459
HPJDTO03 114 922815 AC009123 |718 1-459
3173-3221

5754-6155

HPJDP54 115 949149 AC022608 |719 1-531
HPIDP54 115 949149 AC021472  |720 1-531
HPJDP54 115 949149 AC069078 | 721 1-531
HPIDP54 115 949149 AC022608 |722 1-301
HPJDP54 115 949149 AC022608 |723 1-537
HPJDP54 115 949149 AC021472 | 724 1-1124
HPJDP54 115 949149 AC021472  |725 1-301
HPJDP54 115 949149 AC069078 | 726 1-1124
HPJDP54 115 949149 AC069078 |727 1-301
HPJDCO1 117 915056 AL357517  |728 1-607
HPJDCO1 117 915056 AL356792 |729 1-607
HPJDCO1 117 915056 AL357517 |730 1-532
HPJDCO1 117 915056 AL357517 |731 1-221
HPJDCO1 117 915056 AL356792 |732 1-532
HPIDCO1 117 915056 AL356792 |733 1-221
HPJCT81 120 494874 AC068243 |734 1-652
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HPJCT81

120

494874

AC068243

735

1-119

HPJCTS81

120

494374

AC068243

736

1-420

HPJCT26

121

559949

AC022064

737

1-130
781-1384
3527-3569

HPJCT26

121

559949

AC022064

738

1-198

HPJCS73

122

975087

AC008013

739

1-751
869-1288
1741-2134
3713-4192
4219-4525
5032-5188
6221-6459
7627-7887
8458-9081
9227-9966
10464-10713
11232-11320
11620-11777
11791-12453
12643-13059
14536-14632
15693-16508
16536-17099
17433-17823
18365-18520
19494-19542
19895-20386
20452-21075
21128-21475
22370-22928
22994-23030

HPJCS73

122

975087

AC009533

740

1-221
367-759
1212-1606
3182-3992
4509-4666
4820-4982
5711-5948
7122-7382
7953-8576
8722-9484
9977-10227
10746-10834
11133-11288
11304-11966
12156-12572
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14044-14140
14735-15547
15575-16138
16472-16862
17405-17560
18541-18589
18938-19448
20178-20525
21420-21971
22037-22073
22331-22434
22548-22685
22842-23316
23334-23726
25414-26133
26228-26338
26375-26622
26657-26756
27017-27239
27287-27340
27456-27676
27850-28149
28593-28639
28670-29013
29189-29345
29359-30420

HPJCS73

122

975087

AC008013

741

1-294

HPJCS73

122

975087

ACO008013

742

1-106
220-357
575-1050
1060-1459
3153-3870
3965-4359
4392-4496
4756-4977
5025-5078
5198-5418
5593-5895
6301-6763
6941-8173
8913-9547
9927-10355
10651-11058
11461-11749

HPJCS73

122

975087

ACO009533

743

1-636

HPJCS32

124

699046

AC024922

744

1-274

HPJCS32

124

699046

AC024922

745

1-274
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HPJCLS55 126 670083 AC068280 |746 1-895
HPJBS35 131 867818 AC016276  |747 1-431
HPJBS35 131 867818 ACO015557 |748 1-436
HPJBS35 131 867818 ACO015557 749 1-495
HPJBL76 132 769889 AC007066 |750 1-1543
HPJBL76 132 769889 ACO018466 |751 1-1543
HPJBL76 132 769889 AC007066 |752 1-785
HPIBL76 132 769889 AC007066 |753 1-1761
HPJBL76 132 769889 ACD18466 |754 1-1761
HPJBL76 132 769889 AC018466 |755 1-785
HPJBK25 134 974606 AC005077  [756 1-540
HPJBK25 134 974606 AC005077  |757 1-124
HPJBK14 135 974593 AC005202 |758 1-604
HPJBK14 135 974593 AC005202 |759 1-98
HPJBH45 136 717088 ACO073089 {760 1-681
HPJBH45 136 717088 AC006480 |761 1-681
HPJBH45 136 717088 AC073089 |762 1-238
HPJBH45 136 717088 AC006480 763 1-218
HPJBH45 136 717088 AC006480 |764 1-493
HPJAU73 138 806718 AC011689  |765 1-1216
HPJAU73 138 806718 ACO78939 |766 1-1496
HPJAU73 138 806718 AC011043 767 1-712
904-1867

1874-1906

2000-2124

2337-3891

HPJAU73 138 806718 AC011841 |768 1-710
902-1864

1997-2121

2334-3824

4232-5905

HPJAU73 138 806718 AC078939 |769 1-646
837-1797

1804-1836

1930-3820

4161-5834

HPJAU73 138 806718 ACO07893%9 770 1-1358
HPJAU73 138 806718 ACO011043 |771 1-105
HPJAU73 138 806718 AC078939 |772 1-906
HPJAU73 138 806718 ACO011841 {773 1-541
HPJAU73 138 806718 AC011841 |774 1-105
HPJAU73 138 806718 ACO78939 |775 1-564
HPJAU73 138 806718 ACO078939 776 1-105
HPJAP92 139 887830 AL353687 |777 1-430
HPJAP92 139 887830 797832 778 1-430
HPJAP92 139 887830 AL353687 |779 1-262

46




WO 01/55316

PCT/US01/01328
HPJAP92 139 887830 297832 780 1-262
HPJAN69 141 754858 ACO025957 |781 1-345
HPJANG7 142 751384 AL139244 782 1-161
1052-1592
3665-4095
4361-4549

HPJAN67 142 751384 AC004962 |783 1-83
719-835

1648-1811
2702-3242
5315-5745
6011-6199
HPJANG7 142 751384 AL139244 |784 1-506
HPJANG7 142 751384 ACO004962 1785 1-1876
HPJANS57 143 734503 ACO007747 |786 1-433
HPJANS57 143 734503 AL158136 |787 1-433
HPJANS57 143 734503 AC007747 |788 1-623
HPJANS7 143 734503 AL158136 789 1-623
HPJAJ20 144 669000 AP000584 |790 1-564
648-2086
3513-3644
HPJAJ20 144 669000 ACO011256 |791 1-564
648-2086
3514-3645
HPJAJ20 144 669000 AP000588 792 1-564
648-2086
3513-3644
HPJAJ20 144 669000 AP000584  |793 1-386
HPJAJ20 144 669000 AC011256 | 794 1-386
HPJAJ20 144 669000 AP000588 | 795 1-386
HPJAES1 145 725761 AL353654 |796 1-392
842-1387
HPJAES1 145 725761 AC004842 |797 1-392
842-1387
HPJAES1 145 725761 AL035696 | 798 1-392
842-1387
HPJAES1 145 725761 AL353654 799 1-169
179-295

HPJAES1 145 725761 AC004342 | 800 1-168
178-294
HPJAES51 145 725761 AL035696 | 801 1-162
HPJAA27 146 419786 AC074007 802 1-531
HPJAA27 146 419786 AL356953 1803 1-531
HPJAA27 146 419786 ACO018896 804 1-531
HPICG93 147 387817 AL356975 805 1-447
HPICG93 147 887817 AL357812 | 806 1-423
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HPICEO6

148

935095

ACO007506

807

1-133

HPICEO06

148

935095

AC007506

808

1-623

HPIBT62

150

743135

AC068150

309

1-62
2884-2997
3285-3503
4212-4325
5273-5353
7542-7640
7721-8853

HPIBT62

150

743135

AC068150

810

1-766

HPIBO89

151

786741

AL355102

811

1-98
763-882
1106-1289
1883-2041
2351-2629
3424-3590
4426-4726
5712-8082

HPIBOg9

151

786741

AL355102

812

1-101
1847-2078

HPIBOS89

151

786741

AL355102

313

1-2260

HPIBIZ9

152

867845

AC009696

814

1-149
511-650
806-1203
1520-2566
2570-2737
3468-3611
3880-4009
4098-4206

HPIBC93

154

785971

797630

815

1-418
2009-2216
2619-2865
3398-3578
4946-5048
5089-5669
7182-7343
7476-7560
7718-7895
7913-8163
8257-8378
8422-8957

HPIBC93

154

785971

297630

816

1-2182

HPIBB45

155

867850

AL110504

817

1-5312

HPIBB32

157

698901

AC040962

818

1-323

HPIBB32

157

698901

ALL161903

819

1-415

HPIBB32

157

698901

AL021366

820

1-415

HPIBB32

157

698901

AL050332

821

1-415
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HPIBB32

157

698901

AL161903

822

1-183

HPIBB32

157

693901

AC040962

823

1-111

HPIBB32

157

698901

AL161903

824

1-111

HPIBB32

157

693901

AL021366

825

1-194

HPIBB32

157

698901

AL021366

826

1-111

HPIBB32

157

6938901

AL050332

827

1-111

HPIBB32

157

698901

AL050332

828

1-194

HPIAW91

159

790033

AC004200

829

1-719

HPIAW91

159

790033

AC011858

830

1-719

HPIAWO91

159

790033

AB023056

831

1-719

HPIAVO06

160

935111

AC008542

832

1-41
499-841
945-1795
1847-2073
2214-2453
3031-3131
3396-4444
4470-5202
5863-6644
7027-7181
7474-7771
7857-8016
8110-8448

HPIAVO06

160

935111

ACO023788

833

1-71
998-1207
4649-5094
5184-5215
5490-5821
6192-6604
6708-6745
6917-7852
7993-8232
8809-8909
9174-10222
10248-10976
11637-12418
12801-12955
13248-13545
13631-13790
13884-14221

HPIAV06

160

935111

ACO008404

834

1-446
537-568
843-1166
1553-1961
2065-2915
2967-3193
3334-3573
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4515-5563

5589-6320

6980-7761

8144-8298

8591-8888

8974-9133

9227-9566

HPIAVO06 160 935111 AC008404 | 835 1-393
HPIAVO06 160 935111 AC023788 |836 1-393
HPIAQ70 161 973604 AC008751 {837 1-930
HPFDX38 164 709302 AC023631 838 1-2429
HPFDX38 |164 709302 AC011962 | 839 1-24238
HPFCZ82 165 780198 AC048350 | 840 1-900
HPFCZ82 165 780198 AC037193 | 841 1-876
HPFCZ82 165 780198 AC008042 |842 1-688
1078-1977

HPFCZ82 165 780198 AC037193 | 843 1-128
961-991

4864-5402

HPFCZ82 165 780198 AC037193 |34 1-688
HPFCZ60 166 430125 ACO010611 845 1-694
HPFCZ60 166 430125 ACO010255 |846 1-694
HPFCZ60 166 430125 AC010611 | 847 1-190
HPFCZ60 166 430125 AC010255 848 1-190
HPFCZ10 167 968360 ACO024493 1849 1-337
HPFCZ10 167 968360 AL359983 850 1-337
HPFCZ10 167 968360 AL357555 |851 1-337
HPFCP53 170 526574 AC023329 |852 1-101
HPECP53 170 526574 AC069380 | 853 1-238
HPFCP53 170 526574 AL162583 |854 1-130
HPFCL56 173 732601 |ACO027270 {855 1-154
744-867

1696-1817

1958-2117

2143-2244

3812-3907

4266-4379

4520-4734

4822-4936

5686-5748

5820-5952

6060-6191

7271-8847

9423-9518

10087-10163

10751-10891
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12158-12252
12330-12717
13997-14286
14515-14846
14946-15228
16306-16744
16881-17380
18392-18826
19323-19437
19503-20654
20746-21268
21327-21815
22145-22695

22742-23675

23977-24173

HPFCL56 173 732601 AP002748 856 1-551
: 598-1452

HPFCL56 173 732601 AC027270 | 857 1-154
HPFCL56 173 732601 AP002748 | 858 1-196
HPFCL56 173 732601 AC027270 | 859 1-282
HPFCAO1 176 928672 AC005531 | 860 1-873
HPFCAO1 176 928672 AC073184 861 1-873
HPFCAO1 176 928672 AC005531 862 1-934
HPFCAO1 176 928672 ACO073184 863 1-934
HPEBTS2 177 524246 ACO018865 |864 1-466
HPEBTS2 177 524246 ACO018865 |865 1-128
HPEBT49 181 530021 AC046171 | 866 1-373
HPEBT49 181 530021 AC046171 | 867 1-209
1274-1611

HPEBT49 181 530021 AC046171 | 868 1-208
HPEBT?34 182 706836 ACO009677 869 1-360
HPEBT14 183 535061 AL358573 |870 1-245
HPEBT14 *© | 183 535061 AL139113 |871 1-246
HPEBT 14 183 535061 AL358573 872 1-576
HPEBT14 183 535061 - AL139113 |873 1-576
HPEBLO8 186 960240 ACO007684 |874 1-38
2047-2188

2599-2984

3134-4018

4336-4377

4685-4800

6534-6618

8404-3480

8739-8851

12237-12815

14345-14412

14489-14605
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15097-15445
15469-15664
16908-17608
18139-18250
19641-19696

HPEBLOS 186 960240 AC007684 |875 1-1190

HPEBLOS8 186 960240 AC007684 |876 1-394
429-990
1194-1451

HPEBG10 189 367388 AL356133 |877 1-293

HPEBG10 |[189 867888 . AL356133 | 878 1-503

HPEBAG1 191 742251 AC007036 879 1-78

HPEBAG1 191 742251 ACO007036 | 880 1-225

HPEBAO5 192 928027 AC026647 |88l 1-379

HPEBAO5 192 928027 AL359754 882 1-374
1483-1516

HPEBAO5 192 928027 AL159175 | 883 1-374
' 1483-1516

HPEBAO5 [192 928027 AL359754 884 1-673

HPEBAOS  [192 928027 AC026647 885 1-672

HPEBAOS  |192 928027 AL159175 | 886 1-673

HPEAAS7 |196 514231 ACO018662 {887 1-784
890-1375
1837-2156
2324-2766
3080-3286
4028-4155
4903-5424
5721-6302
6782-7063
7153-7571
7923-8053
11271-11598

HPEAAS57 | 196 514231 AC008039 |888 1-784
890-1375
1837-2156
2324-2766
3080-3286
4028-4155
4905-5426
5723-6304
6784-7065
7155-7573
7925-8055
11273-11600

HPEAAS57 [196 514231 ACO018662 | 889 1-419

HPEAAS57 [196 514231 AC008039 {890 1-418
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HL2AD32 |201 699746 AL390235 |[891 1-1176
HL2AD32 |201 699746 AL359742 |892 1-672
HL2AD32 [201 699746 AL096773 |893 1-3033
HL2AD32 [201 699746 AL390235 [894 1-73
1953-2544

2759-2870

3020-3482

4843-6352

HL2AD32 [201 699746 AL096773 |895 1-518
' 1341-1514

3365-3956

4169-4282

4430-4892

6254-7763

HLIAN46 |204 522981 AL137060 |896 1-555
HLIAN46 |204 522981 AC069475 |897 1-555
HLIAN46 [204 522981 AL137060 |898 1-826
HLIAN46 |204 522981 AL137060 |899 1-522
590-2392

HL1AN46 |204 522981 AC069475 900 1-826
HLIAN46 [204 522981 AC069475 |901 1-519
592-970

1168-2400

HBZSG02 [206 920249 ACO008053 902 1-996
HBZSG02 |206 920249 AC008053 | 903 1-112
HBZSD32 |207 699335 AC011235 |904 1-354
HBZSD32 |[207 699335 ACO011235 |905 1-151
HBZAJ73  [208 764479 AC073594 |906 1-729
1248-1374

HBZAJ73  [208 764479 AC068986 |907 1-729
1248-1375

HBZAJ73  [208 764479 AC010892 [908 1-729
1248-1375

HBZAJ73  |208 764479 ACO073594 909 1-555
HBZAJ73  [208 764479 AC068986 910 1-554
HBZAJ73  |208 764479 AC010892 |911 1-554
HBZAJ26 [209 631879 AC036116 {912 1-682
HBZAJ26  |209 631879 AL358976 {913 1-682
HBZAJ26  [209 681879 ACO036116 [914 1-245
1588-2237

HBZAJ26  |209 681879 AL358976 |915 1-689
HBZAJ26  [209 681879 ACO036116 |916 1-689
HBZAJ26  |209 6381879 AL358976 |917 1-245
1588-2237

HBZAI39 [210 847621 AC009036 |918 1-1337
HBZAI39 (210 847621 AC012320 |[919 1-1338
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HBZAI39 210 347621 AC009036 |920 1-126
HBZAI39 210 847621 AC009036 (921 1-104
HBZAI14 211 847620 ACO073635 (922 1-466
HBZAI14 211 847620 AC073635 |923 1-676
HBZABI15 |212 660348 AC019190 (924 1-894

941-2689
HBZAB15 |212 660348 ACO025171 |925 1-894

941-2485
HBZABO8 213 959560 AP002448 926 1-235
HBZABO8 213 959560 AP002448 | 927 1-272

[043] Table 1B summarizes additional polynucleotides encompassed by the

invention (including cDNA clones related to the sequences (Clone ID NO:Z), contig
sequences (contig identifier (Contig ID:) contig nucleotide sequence identifiers (SEQ ID
NO:X)), and genomic sequences (SEQ ID NO:B). The first column provides a unique
clone identifier, “Clone ID NO:Z”, for a cDNA clone related to each contig sequence.
The second column provides the sequence identifier, “SEQ ID NO:X”, for each contig
sequence. The third column provides a unique contig identifier, “Contig ID:” for each
contig sequence. The fourth column, provides a BAC identifier “BAC ID NO:A” for the
BAC clone referenced in the corresponding row of the table. The fifth column provides
the nucleotide sequence identifier, “SEQ ID NO:B” for a fragment of the BAC clone -
identified in column four of the corresponding row of the table. The sixth column, “Exon
From-To”, provides the location (i.e., nucleotide position numbers) within the
polynucleotide sequence of SEQ ID NO:B which delineate certain polynucleotides of the
invention that are also exemplary members of polynucleotide sequences that encode
polypeptides of the invention (e.g., polypeptides containing amino acid sequences encoded
by the polynucleotide sequences delineated in column six, and fragments and variants

thereof).

TABLE 2
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[044) Table 2 further characterizes certain encoded polypeptides of the invention, by
providing the results of comparisons to protein and protein family databases. The first
column provides a unique clone identifier, “Clone ID NO:”, corresponding to a cDNA
clone disclosed in Table 1A. The second column provides the unique contig
indentifier, “Contig ID:” which allows correlation with the information in Table 1A.
The third column provides. the sequence identifier, “SEQ ID NO:X”, for the contig
polynucleotide sequences. The fourth column provides the analysis method by which
the homology/identity disclosed in the row was determined. The fifth column
provides a description of PFam/NR hits having significant matches identified by each
analysis. Column six provides the accession number of the PFam/NR hit disclosed in
the fifth column. Column seven, “Score/Percent Identity”, provides a quality score or
the percent identity, of the hit disclosed in column five. Comparisons were made
between polypeptides encoded by polynucleotides of the invention and a non-
redundant protein database (herein referred to as “NR”), or a database of protein
families (herein referred to as “PFam™), as described below.

[045] The NR database, which comprises the NBRF PIR database, the NCBI
GenPept database, and the SIB SwissProt and TTEMBL databases, was made non-
redundant using the computer program nrdb2 (Warren Gish, Washington University in
Saint Louis). Each of the polynucleotides shown in Table 1A, column 3 (e.g., SEQ ID
NO:X or the ‘Query’ sequence) was used to search against the NR database. The
computer program BLASTX was used to compare a 6-frame translation of the Query
sequence to the NR database (for information about the BLASTX algorithm please see
Altshul et al., J. Mol.. Biol. 215:403-410 (1990), and Gish et al., Nat. Genet. 3:266-
272 (1993)). A description of the sequence that is most similar to the Query sequence
(the highest scoring ‘Subject’) is shown in column five of Table 2 and the database
accession number for that sequence is provided in column six. The highest scoring
‘Subject’ is reported in Table 2 if (a) the estimated probability that the match occurred
by chance alone is less than 1.0e-07, and (b) the match was not to a known repetitive
element. BLASTX returns alignments of short polypeptide segments of the Query and
Subject sequences which share a high degree of similarity; these segments are known
as High-Scoring Segment Pairs or HSPs. Table 2 reports the degree of similarity
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between the Query and the Subject for each HSP as a percent identity in Column 7.
The percent identity is determined by dividing the number of exact matches between
the two aligned sequences in the HSP, dividing by the number of Query amino acids in
the HSP and multiplying by 100. The polynucleotides of SEQ ID NO:X which encode
the polypeptide sequence that generates an HSP are delineated by columns 8 and 9 of
Table 2.

[046] The PFam database, PFam version 5.2, (Sonnhammer et al., Nucl. Acids Res.,
26:320-322, (1998)) consists of a series of multiple sequence alignments; one
alignment for each protein family. Each multiple sequence alignment is converted into
a probability model called a Hidden Markov Model, or HMM, that represents the
position-specific variation among the sequences that make up the multiple sequence
alignment (see, e.g., R. Durbin et al., Biological sequence analysis: probabilistic
models of proteins and nucleic acids, Cambridge University Press, 1998 for the theory
of HMMs). The program HMMER version 1.8 (Sean Eddy, Washington University in
Saint Louis) was used to compare the predicted protein sequence for each Query
sequence (SEQ ID NO:Y in Table 1A) to each of the HMMSs derived from PFam
version 5.2. A HMM derived from PFam version 5.2 was said to be a significant
match to a polypeptide of the invention if the score returned by HMMER 1.8 was
greater than 0.8 times the HMMER 1.8 score obtained with the most distantly related
known member of that protein family. The description of the PFam family which
shares a significant match with a polypeptide of the invention is listed in column 5 of
Table 2, and the database accession number of the PFam hit is provided in column 6.
Column 7 provides the score returned by HMMER version 1.8 for the alignment.
Columns 8 and 9 delineate the polynucleotides of SEQ ID NO:X which encode the
polypeptide sequence which shows a significant match to a PFam protein family.

[047] As mentioned, columns 8 and 9 in Table 2, “NT From” and “NT To”, delineate
the polynucleotides of “SEQ ID NO:X” that encode a polypeptide having a significant
match to the PFam/NR database as disclosed in the fifth column of Table 2. In one
embodiment, the invention provides a protein comprising, or alternatively consisting

of, a polypeptide encoded by the polynucleotides of SEQ ID NO:X delineated in
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columns 8 and 9 of Table 2. Also provided are polynucleotides encoding such
proteins, and the complementary strand thereto.

[048] The nucleotide sequence SEQ ID NO:X and the translated SEQ ID NO:Y are
sufficiently accurate and otherwise suitable for a variety of uses well known in the art
and described further below. For instance, the nucleotide sequences of SEQ ID NO:X -
are useful for designing nucleic acid hybridization probes that will detect nucleic acid
sequences contained in SEQ ID NO:X or the cDNA contained in Clone ID NO:Z.
These probes will also hybridize to nucleic acid molecules in biological samples,
thereby enabling immediate applications in chromosome mapping, linkage analysis,
tissue identiﬁcation and/or typing, and a variety of forensic and diagnostic methods of
the invention. Similarly, polypeptides identified from SEQ ID NO:Y may be used to
generate antibodies which bind specifically to these polypeptides, or fragments
thereof, and/or to the polypeptides encoded by the cDNA clones identified in, for
example, Table 1A.

[049] Nevertheless, DNA sequences generated by sequencing reactions can contain
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or
deleted nucleotides cause frame shifts in the reading frames of the predicted amino
acid sequence. In these cases, the predicted amino acid sequence diverges from the
actual amino acid sequence, even though the generated DNA sequence may be greater
than 99.9% identical to the actual DNA sequence (for example, one base insertion or
deletion in an open reading frame of over 1000 bases).

[050] Accordingly, for those applications requiring precision in the nucleotide
sequence or the amino acid sequence, the present invention provides not only the
generated nucleotide sequence identified as SEQ ID NO:X, and a predicted translated
amino acid sequence identified as SEQ ID NO:Y, but also a sample of plasmid DNA
containing cDNA Clone ID NO:Z (deposited with the ATCC on October 5, 2000, and
receiving ATCC designation numbers PTA 2574 and PTA 2575; deposited with the
ATCC on January 5, 2001, having the depositor reference numbers TS-1, TS-2, AC-1,
and AC-2; and/or as set forth, for example, in Table 1A, 6 and 7). The nucleotide
sequence of each deposited clone can readily be determined by sequencing the
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deposited clone in accordance with known methods. Further, techniques known in the
art can be used to verify the nucleotide sequences of SEQ ID NO:X.

[051] The predicted amino acid sequence can then be verified from such deposits.
Moreover, the amino acid sequence of the protein encoded by a particular clone can
also be directly determined by peptide sequencing or by expressing the protein in a
suitable host cell containing the deposited human cDNA, collecting the protein, and

determining its sequence.

RACE Protocol For Recovery of Full-Length Genes
[052] Partial ¢cDNA clones can be made full-length by utilizing the rapid
amplification of cDNA ends (RACE) procedure described in Frohman, M.A., et al.,
Proc. Nat'l. Acad. Sci. USA, 85:8998-9002 (1988). A cDNA clone missing either the
5" or 3' end can be reconstructed to include the absent base pairs extending to the
translational start or stop codon, respectively. In some cases, cDNAs are missing the
start codon of translation. The following briefly describes a modification of this
original 5' RACE procedure. Poly A+ or total RNA is reverse transcribed with
Superscript II (Gibco/BRL) and an antisense or complementary primer specific to the
cDNA sequence. The primer is removed from the reaction with a Microcon
Concentrator (Amicon). The first-strand cDNA is then tailed with dATP and terminal
deoxynucleotide transferase (Gibco/BRL). Thus, an anchor sequence is produced
which is needed for PCR amplification. The second strand is synthesized from the
dA-tail in PCR buffer, Taqg DNA polymerase (Perkin-Elmer Cetus), an oligo-dT
primer containing three adjacent restriction sites (Xhol, Sall and Clal) at the 5' end and
a primer containing just these restriction sites. This double-stranded cDNA is PCR
amplified for 40 cycles with the same primers as well as a nested cDNA-specific
antisense primer. The PCR products are size-separated on an ethidium bromide-
agarose gel and the region of gel containing cDNA products the predicted size of
missing protein-coding DNA is removed. ¢cDNA is purified from the agarose with the
Magic PCR Prep kit (Promega), restriction digested with Xhol or Sall, and ligated to a
plasmid such as pBluescript SKII (Stratagene) at Xhol and EcoRV sites. This DNA is
transformed into bacteria and the plasmid clones sequenced to identify the correct
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protein-coding inserts. Correct 5' ends are confirmed by comparing this sequence with
the putatively identified homologue and overlap with the partial cDNA clone. Similar
methods known in the art and/or commercial kits are used to amplify and recover 3'
ends.

[053] Several quality-controlled kits are commercially available for purchase.
Similar.reagents and methods to those above are supplied in kit form from Gibco/BRL
for both §' and 3' RACE for recovery of full length genes. A second kit is available
from Clontech which is a modification of a related technique, SLIC (single-stranded
ligation to single-stranded cDNA), developed by Dumas et al., Nucleic Acids Res.,
19:5227-32 (1991). The major differences in procedure are that the RNA is alkaline
hydrolyzed after reverse transcription and RNA ligase is used to join a restriction site-
containing anchor primer to the first-strand cDNA. This obviates the necessity for the
dA-tailing reaction which results in a polyT stretch that is difficult to sequence past.

[054] An alternative to generating 5' or 3' cDNA from RNA is to use cDNA library
double-stranded DNA. An asymmetric PCR-amplified antisense ¢cDNA strand is
synthesized with an antisense cDNA-specific primer and a plasmid-anchored primer.
These primers are removed and a symmetric PCR reaction is performed with a nested

cDNA-specific antisense primer and the plasmid-anchored primer.

RNA Ligase Protocol For Generating The 5' or 3' End Sequences To Obtain Full Length

Genes

[055] Once a gene of interest is identified, several methods are available for the
identification of the 5' or 3' portions of the gene which may not be present in the
original cDNA plasmid. These methods include, but are not limited to, filter probing,
clone enrichment using specific probes and protocols similar and identical to 5' and 3'
RACE. While the full length gene may be present in the library and can be identified
by probing, a useful method for generating the 5' or 3' end is to use the existing
éequence information from the original cDNA to generate the missing information. A
method similar to 5' RACE is available for generating the missing 5' end of a desired
full-length gene. (This method was published by Fromont-Racine et al., Nucleic Acids
Res., 21(7):1683-1684 (1993)). Briefly, a specific RNA oligonucleotide is ligated to
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the 5' ends of a population of RNA presumably containing full-length gene RNA
transcript. A primer set containing a primer specific to the ligated RNA
oligonucleotide and a primer specific to a known sequence of the gene of interest, is
used to PCR amplify the 5' portion of the desired full length gene which may then be
sequenced and used to generate the full length gene. This method starts with total
RNA isolated from the desired source, poly A RNA may be used but is not a
prerequisite for this procedure. The RNA preparation may then be treated with
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged
RNA, which may interfere with the later RNA ligase step. The phosphatase, if used, is
then inactivated and the RNA is treated with tobacco acid pyrophosphatase in order to
remove the cap structure present at the 5' ends of messenger RNAs. This reaction
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be
ligated to an RNA oligonucleotide using T4 RNA ligase. This modified RNA
preparation can then be used as a template for first strand cDNA synthesis using a
gene specific oligonucleotide. The first strand synthesis reaction can then be used as a
template for PCR amplification of the desired 5' end using a primer specific to the
ligated RNA oligonucleotide and a primer specific to the known sequence of the
prostate cancer antigen of interest. The resultant product is then sequenced and
analyzed to confirm that the 5' end sequence belongs to the relevant prostate cancer
antigen.

[056] The present invention also relates to vectors or plasmids, which include such
DNA sequences, as well as the use of the DNA sequences. The material deposited
with the ATCC (deposited with the ATCC on October 5, 2000, and receiving ATCC
designation numbers PTA 2574 and PTA 2575; deposited with the ATCC on January
5, 2001, having the depositor reference numbers TS-1, TS-2, AC-1, and AC-2; and/or
as set forth, for example, in Tables 1A, 6 and 7) is a mixture of cDNA clones derived
from a variety of human tissue and cloned in either a plasmid vector or a phage vector,
as shown, for example, in Table 7. These deposits are referred to as “the deposits”
herein. The tissues from which some of the clones were derived are listed in Table 7,
and the vector in which the corresponding cDNA is contained is also indicated in
Table 7. The deposited material includes cDNA clones corresponding to SEQ ID
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NO:X described, for example, in Table 1A (Clone ID NO:Z). A clone which is
isolatable from the ATCC Deposits by use of a sequence listed as SEQ ID NO:X, may
include the entire coding region of a human gene or in other cases such clone may
include a substantial portion of the coding region of a human gene. Furthermore,
although the sequence listing may in some instances list only a portion of the DNA
sequence in a clone included in the ATCC Deposits, it is well within the ability of one
skilled in the art to sequence the DNA included in a clone contained in the ATCC
Deposits by use of a sequence (or portion thereof) described in, for example Tables 1A
or 2 by procedures hereinafter further described, and others apparent to those skilled in
the art.

[057] Also provided in Table 7 is the name of the vector which contains the cDNA
clone. Each vector is routinely used in the art. The following additional information
is provided for convenience.

[058] Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR
(U.S. Patent Nos. 5,128,256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256
and 5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 16:7583-
7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 17:9494 (1989))
and pBK (Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) are commercially
available from Stratagene Cloning Systems, Inc., 11011 N. Torrey Pines Road, La
Jolla, CA, 92037. pBS contains an ampicillin resistance gene and pBK contains a
neomycin resistance gene. Phagemid pBS may be excised from the Lambda Zap and
Uni-Zap XR vectors, and phagemid pBK may be excised from the Zap Express vector.
Both phagemids may be transformed into E. coli strain XI-1 Blue, also available from
Stratagene.

[059] Vectors pSportl, pCMVSport 1.0, pPCMVSport 2.0 and pCMVSport 3.0, were
obtained from Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All
Sport vectors contain an ampicillin resistance gene and may be transformed into E.
coli strain DH10B, also available from Life Technologies. See, for instance, Gruber,
C. E, et al., Focus 15:59- (1993). Vector lafmid BA (Bento Soares, Columbia
University, New York, NY) contains an ampicillin resistance gene and can be
transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which is available from
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Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 92008, contains an ampicillin
resistance gene and may be transformed into E. coli strain DH10B, available from Life
Technologies. See, for instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988)
and Mead, D. et al., Bio/Technology 9: (1991).

[060] The present invention also relates to the genes corresponding to SEQ ID NO:X,
SEQ ID NO:Y, and/or the deposited clone (Clone ID NO:Z). The corresponding gene
can be isolated in accordance with known methods using the sequence information
disclosed herein. Such methods include preparing probes or primers from the
disclosed sequence and identifying or amplifying the corresponding gene from
appropriate sources of genomic material.

[061] Also provided in the present invention are allelic variants, orthologs, and/or
species homologs. Procedures known in the art can be used to obtain full-length genes,
allelic variants, splice variants, full-length coding portions, orthologs, and/or species
homologs of prostate cancer associated genes corresponding to SEQ ID NO:X or the
complement thereof, polypeptides encoded by SEQ ID NO:X or the complement
thereof, and/or the cDNA contained in Clone ID NO:Z, using information from the
sequences disclosed herein or the clones deposited with the ATCC. For example,
allelic variants and/or species homologs may be isolated and identified by making
suitable probes or primers from the sequences provided herein and screening a suitable
nucleic acid source for allelic variants and/or the desired homologue.

[062] The polypeptides of the invention can be prepared in any suitable manner.
Such polypeptides include isolated naturally occurring polypeptides, recombinantly
produced polypeptides, synthetically produced polypeptides, or polypeptides produced
by a combination of these methods. Means for preparing such polypeptides are well
understood in the art.

[063] The polypeptides may be in the form of the secreted protein, including the
mature form, or may be a part of a larger protein, such as a fusion protein (see below).
It is often advantageous to include an additional amino acid sequence which contains
secretory or leader sequences, pro-sequences, sequences which aid in purification,
such as multiple histidine residues, or an additional sequence for stability during
recombinant production.
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[064] The polypeptides of the present invention are preferably provided in an isolated
form, and preferably are substantially purified. A recombinantly produced version of
a polypeptide, including the secreted polypeptide, can be substantially purified using
techniques described herein or otherwise known in the art, such as, for example, by the
one-step method described in Smith and Johnson, Gene 67:31-40 (1988).
Polypeptides of the invention also can be purified from natural, synthetic or
recombinant sources using techniques described herein or otherwise known in the art,
such as, for example, antibodies of the invention raised against the prostate cancer
polypeptides of the present invention in methods which are well known in the art.

[065] The present invention provides a polynucleotide comprising, or alternatively
consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or the cDNA sequence
contained in Clone ID NO:Z. The present invention also provides a polypeptide
comprising, or alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y,
a polypeptide encoded by SEQ ID NO:X or a complement thereof, a polypeptide
encoded by the cDNA contained in Clone ID NO:Z, and/or the polypeptide sequence
encoded by a nucleotide sequence in SEQ ID NO:B as defined in column 6 of Table
IB. Polynucleotides encoding a polypeptide comprising, or alternatively consisting of
the polypeptide sequence of SEQ ID NO:Y, a polypeptide encoded by SEQ ID NO:X,-
a polypeptide encoded by the cDNA contained in Clone ID NO:Z and/or a polypeptide
sequence encoded by a nucleotide sequence in SEQ ID NO:B as defined in column 6
of Table 1B are also encompassed by the invention. The present invention further
encompasses a polynucleotide comprising, or alternatively consisting of, the
complement of the nucleic acid sequence of SEQ ID NO:X, a nucleic acid sequence
encoding a polypeptide encoded by the complement of the nucleic acid sequence of
SEQ ID NO:X, and/or the cDNA contained in Clone ID NO:Z.

[066] Moreover, representative examples of polynucleotides of the invention
comprise, or alternatively consist of, one, two, three, four, five, six, seven, eight, nine,
ten, or more of the sequences delineated in Table 1B column 6, or any combination
thereof. Additional, representative examples of polynucleotides of the invention
comprise, or alternatively consist of, one, two, three, four, five, six, seven, eight, nine,
ten, or more of the complementary strand(s) of the sequences delineated in Table 1B
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column 6, or any combination thereof. In further embodiments, the above-described
polynucleotides of the invention comprise, or alternatively consist of, sequences
delineated in Table 1B, column 6, and have a nucleic acid sequence which is different
from that of the BAC fragment having the sequence disclosed in SEQ ID NO:B (see
Table 1B, column 5). In additional embodiments, the above-described polynucleotides
of the invention comprise, or alternatively consist of, sequences delineated in Table
1B, column 6, and have a nucleic acid sequence which is different from that published
for the BAC clone identified as BAC ID NO:A (see Table 1B, column 4). In
additional embodiments, the above-described polynucleotides of the invention
comprise, or alternatively consist of, sequences delineated in Table 1B, column 6, and
have a nucleic acid sequence which is different from that contained in the BAC clone
identified as BAC ID NO:A (see Table 1B, column 4). Polypeptides encoded by these
polynucleotides, other polynucleotides that encode these polypeptides, and antibodies
that bind these polypeptides are also encompassed by the invention. Additionally,
fragments and variants of the above-described polynucleotides and polypeptides are
also encompassed by the invention.

[067] Further, representative examples of polynucleotides of the invention comprise,
or alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or
more of the sequences delineated in column 6 of Table 1B which correspond to the
same Clone ID NO:Z (see Table 1B, column 1), or any combination thereof.
Additional, representative examples of polynucleotides of the invention comprise, or
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more
of the complementary strand(s) of the sequences delineated in column 6 of Table 1B
which correspond to the same Clone ID NO:Z (see Table 1B, column 1), or any
combination thereof. In further embodiments, the above-described polynucleotides of
the invention comprise, or alternatively consist of, sequences delineated in column 6
of Table 1B which correspond to the same Clone ID NO:Z (see Table 1B, column 1)
and have a nucleic acid sequence which is different from that of the BAC fragment
having the sequence disclosed in SEQ ID NO:B (see Table 1B, column 5). In
additional embodiments, ‘the above-described polynucleotides of the invention
comprise, or alternatively consist of, sequences delineated in column 6 of Table 1B
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which correspond to the same Clone ID NO:Z (see Table 1B, column 1) and have a
nucleic acid sequence which is different from that published for the BAC clone
identified as BAC ID NO:A (see Table 1B, column 4). In additional embodiments,
the above-described polynucleotides of the invention comprise, or alternatively consist
of, sequences delineated in column 6 of Table 1B which correspond to the same Clone
ID NO:Z (see Table 1B, column 1) and have a nucleic acid sequence which is different
from that contained in the BAC clone identified as BAC ID NO:A (see Table 1B,
column 4). Polypeptides encoded by these polynucleotides, other polynucleotides that
encode these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention. Additionally, fragments and variants of the above-
described polynucleotides and polypeptides are also encompassed by the invention.
[068] Further, representative examples of polynucleotides of the invention comprise,
or alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or
more of the sequences delineated in column 6 of Table 1B which correspond to the
same contig sequence identifer SEQ ID NO:X (see Table 1B, column 2), or any
combination thereof. Additional, representative examples of polynucleotides of the
invention comprise, or alternatively consist of, one, two, three, four, five, six, seven,
eight, nine, ten, or more of the complementary strand(s) of the sequences delineated in
column 6 of Table 1B which correspond to the same contig sequence identifer SEQ ID
NO:X (see Table 1B, column 2), or any combination thereof. In further embodiments,
the above-described polynucleotides of the invention comprise, or alternatively consist
of, sequences delineated in column 6 of Table 1B which correspond to the same contig
sequence identifer SEQ ID NO:X (see Table 1B, column 2) and have a nucleic acid
sequence which is different from that of the BAC fragment having the sequence
disclosed in SEQ ID NO:B (see Table 1B, column 5). In additional embodiments, the
above-described polynucleotides of the invention comprise, or alternatively consist of,
sequences delineated in column 6 of Table 1B which correspond to the same contig
sequence identifer SEQ ID NO:X (see Table 1B, column 2) and have a nucleic acid
sequence which is different from that published for the BAC clone identified as BAC
ID NO:A (see Table 1B, column 4). In additional embodiments, the above-described
polynucleotides of the invention comprise, or alternatively consist of, sequences
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delineated in column 6 of Table 1B which correspond to the same contig sequence
identifer SEQ ID NO:X (see Table 1B, column 2) and have a nucleic acid sequence
which is different from that contained in the BAC clone identified as BAC ID NO:A
(See Table 1B, column 4). Polypeptides encoded by these polynucleotides, other
polynucleotides that encode these polypeptides, and antibodies that bind these
polypeptides are also encompassed by the invention. Additionally, fragments and
variants of the above-described polynucleotides and polypeptides are also-
encompassed by the invention.

[069] Moreover, representative examples of polynucleotides of the invention
comprise, or alternatively consist of, one, two, three, four, five, six, seven, eight, nine,
ten, or more of the sequences delineated in the same row of Table 1B column 6, or any
combination thereof. Additional, representative examples of polynucleotides of the
invention comprise, or alternatively consist of, one, two, three, four, five, six, seven,
eight, nine, ten, or more of the complementary strand(s) of the sequences delineated in
the same row of Table 1B column 6, or any combination thereof. In preferred
embodiments, the polynucleotides of the invention comprise, or alternatively consist
of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the
complementary strand(s) of the sequences delineated in the same row of Table 1B
column 6, wherein sequentially delineated sequences in the table (i.e. corresponding to
those exons located closest to each other) are directly contiguous in a 5° to 3’
orientation. In further embodiments, above-described polynucleotides of the invention
comprise, or alternatively consist of, sequences delineated in the same row of Table
1B, column 6, and have a nucleic acid sequence which is different from that of the
BAC fragment having the sequence disclosed in SEQ ID NO:B (see Table 1B, column
5). In additional embodiments, the above-described polynucleotides of the invention
comprise, or alternatively consist of, sequences delineated in the same row of Table
B, column 6, and have a nucleic acid sequence which is different from that published
for the BAC clone identified as BAC ID NO:A (see Table 1B, column 4). In
additional embodiments, the above-described polynucleotides of the invention
comprise, or alternatively consist of, sequences delineated in the same row of Table
1B, column 6, and have a nucleic acid sequence which is different from that contained
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in the BAC clone identified as BAC ID NO:A (see Table 1B, column 4). Polypeptides
encoded by these polynucleotides, other polynucleotides that encode these
polypeptides, and antibodies that bind these polypeptides are also encompassed by the
invention.

[070] In additional specific embodiments, polynucleotides of the invention comprise,
or alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or
more of the sequences delineated in column 6 of Table 1B, and the polynucleotide
sequence of SEQ ID NO:X (e.g., as defined in Table 1B, column 2) or fragments or
variants thereof. Polypeptides encoded by these polynucleotides, other
polynucleotides that encode these polypeptides, and antibodies that bind these
polypeptides are also encompassed by the invention.

[071) In additional specific embodiments, polynucleotides of the invention comprise,
or alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or
more of the sequences delineated in column 6 of Table 1B which correspond to the
same Clone ID NO:Z (see Table 1B, column 1), and the polynucleotide sequence of
SEQ ID NO:X (e.g., as defined in Table 1A or 1B) or fragments or variants thereof. In
preferred embodiments, the delineated sequence(s) and polynucleotide sequence of
SEQ ID NO:X correspond to the same Clone ID NO:Z. Polypeptides encoded by
these polynucleotides, other polynucleotides that encode these polypeptides, and
antibodies that bind these polypeptides are also encompassed by the invention.

[072] In further specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more
of the sequences delineated in the same row of column 6 of Table 1B, and the
polynucleotide sequence of SEQ ID NO:X (e.g., as defined in Table 1A or 1B) or
fragments or variants thereof. In preferred embodiments, the delineated sequence(s)
and polynucleotide sequence of SEQ ID NO:X correspond to the same row of column
6 of Table 1B. Polypeptides encoded by these polynucleotides, other polynucleotides
that encode these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention.

[073] In additional specific embodiments, polynucleotides of the invention comprise,
or alternatively consist of a polynucleotide sequence in which the 3° 10
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polynucleotides of one of the sequences delineated in column 6 of Table 1B and the 5’
10 polynucleotides of the sequence of SEQ ID NO:X are directly contiguous. Nucleic
acids which hybridize to the complement of these 20 contiguous polynucleotides under
stringent hybridization conditions or alternatively, under lower stringency conditions,
are also encompassed by the invention. Polypeptides encoded by these
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids that
encode these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention. Additionally, fragments and variants of the above-
described polynucleotides, nucleic acids, and polypeptides are also encompassed by
the invention. ‘

[074] In additional specific embodiments, polynucleotides of the invention comprise,
or alternatively consist of, a polynucleotide sequence in which the 3’ 10
polynucleotides of one of the sequences delineated in column 6 of Table 1B and the 5’
10 polynucleotides of a fragment or variant of the sequence of SEQ ID NO:X are
directly contiguous Nucleic acids which hybridize to the complement of these 20
contiguous polynucleotides under stringent hybridization conditions or alternatively,
under lower stringency conditions, are also encompassed by the invention.
Polypeptides encoded by these polynucleotides and/or nucleic acids, other
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that
bind these polypeptides are also encompassed by the invention. Additionally,
fragments and variants of the above-described polynucleotides, nucleic acids, and
polypeptides are also encompassed by the invention.

[075] In specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of, a polynucleotide sequence in which the 3’ 10 polynucleotides
of the sequence of SEQ ID NO:X and the 5° 10 polynucleotides of the sequence of one
of the sequences delineated in column 6 of Table 1B are directly contiguous. Nucleic
acids which hybridize to the complement of these 20 contiguous polynucleotides under
stringent hybridization conditions or alternatively, under lower stringency conditions,
are also encompassed by the invention. Polypeptides encoded by these
polynucleotides and/or nucleic acids, other polynucleotides and/;)r nucleic acids
encoding these polypeptides, and antibodies that bind these polypeptides are also
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encompassed by the invention. Additionally, fragments and variants of the above-
described polynucleotides, nucleic acids, and polypeptides are also encompassed by
the invention.

[076] In specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of, a polynucleotide sequence in which the 3’ 10 polynucleotides
of a fragment or variant of the sequence of SEQ ID NO:X and the 5° 10
polynucleotides of the sequence of one of the sequences delineated in column 6 of
Table 1B are directly contiguous. Nucleic acids which hybridize to the complement of
these 20 contiguous polynucleotides under stringent hybridization conditions or
alternatively, under lower stringency conditions, are also encompassed by the
invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that
bind these polypeptides are also encompassed by the invention. Additionally,
fragments and variants of the above-described polynucleotides, nucleic acids, and
polypeptides, are also encompassed by the invention.

[077] In further specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of, a polynucleotide sequence in which the 3’ 10 polynucleotides
of one of the sequences delineated in column 6 of Table 1B and the 5’ 10
polynucleotides of another sequence in column 6 are directly contiguous. Nucleic
acids which hybridize to the complement of these 20 contiguous polynucleotides under
stringent hybridization conditions or alternatively, under lower stringency conditions,
are also encompassed by the invention. Polypeptides encoded by these
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids
encoding these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention. Additionally, fragments and variants of the above-
described polynucleotides, nucleic acids, and polypeptides are also encompassed by
the invention.

[078] In specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of, a polynucleotide sequence in which the 3’ 10 polynucleotides
of one of the sequences delineated in column 6 of Table 1B and the 5’ 10
polynucleotides of another sequence in column 6 corresponding to the same Clone ID
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NO:Z (see Table 1B, column 1) are directly contiguous. Nucleic acids which
hybridize to the complement of these 20 lower stringency conditions, are also
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or
nucleic acids, other polynucleotides and/or nucleic acids encoding these polypeptides,
and antibodies that bind these polypeptides are also encompassed by the invention.
Additionally, fragments and variants of the above-described polynucleotides, nucleic
acids, and polypeptides are also encompassed by the invention.

[079] In specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of, a polynucleotide sequence in which the 3* 10 polynucleotides
of one sequence in column 6 corresponding to the same contig sequence identifer
SEQ ID NO:X (see Table 1B, column 2) are directly contiguous. Nucleic acids which
hybridize to the complement of these 20 contiguous polynucleotides under stringent
hybridization conditions or alternatively, under lower stringency conditions, are also
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or
nucleic acids, other polynucleotides and/or nucleic acids encoding these polypeptides,
and antibodies that bind these polypeptides are also encompassed by the invention.
Additionally, fragments and variants of the above-described polynucleotides, nucleic
acids, and polypeptides are also encompassed by the invention.

[080] In specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of a polynucleotide sequence in which the 3’ 10 polynucleotides
of one of the sequences delineated in column 6 of Table 1B and the 5’ 10
polynucleotides of another sequence in column 6 corresponding to the same row are
directly contiguous. In preferred embodiments, the 3’ 10 polynucleotides of one of the
sequences delineated in column 6 of Table 1B is directly contiguous with the 5° 10
polynucleotides of the next sequential exon delineated in Table 1B, column 6. Nucleic
acids which hybridize to the complement of these 20 contiguous polynucleotides under
stringent hybridization conditions or alternatively, under lower stringency conditions,
are also encompassed by the invention. Polypeptides encoded by these
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids
encoding these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention. Additionally, fragments and variants of the above-
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described polynucleotides, nucleic acids, and polypeptides are also encompassed by
the invention.

[081] Many polynucleotide sequences, such as EST sequences, are publicly available
and accessible through sequence databases and may have been publicly available prior
to conception of the present invention. Preferably, such related polynucleotides are
specifically excluded from the scope of the present invention. Accordingly, for each
contig sequence (SEQ ID NO:X) listed in the third column of Table 1A, preferably
excluded are one or more polynucleotides comprising a nucleotide sequence described
by the general formula of a-b, where a is any integer between 1 and the final
nucleotide minus 15 of SEQ ID NO:X, b is an integer of 15 to the final nucleotide of
SEQ ID NO:X, where both a and b correspond to the positions of nucleotide residues
shown in SEQ ID NO:X, and where b is greater than or equal to a + 14. More
specifically, preferably excluded are one or more polynucleotides comprising a
nucleotide sequence described by the general formula of a-b, where a and b are
integers as defined in columns 4 and 5, respectively, of Table 3. In specific
embodiments, the polynucleotides of the invention do not consist of at least one, two,
three, four, five, ten, or more of the specific polynucleotide sequences referenced by
the Genbank Accession No. as disclosed in column 6 of Table 3 (including for
example, published sequence in connection with a particular BAC clone). In further
embodiments, preferably excluded from the invention are the specific polynucleotide
sequence(s) contained in the clones corresponding to at least one, two, three, four,
five, ten, or more of the available material having the accession numbers identified in
the sixth column of this Table (including for example, the actual sequence contained in
an identified BAC clone). In no way is this listing meant to encompass all of the
sequences which may be excluded by the general formula, it is just a representative
example. All references available through these accessions are hereby incorporated by

reference in their entirety.

TABLE 3

73



PCT/US01/01328

WO 01/55316

6894000V ‘$STIV0DV 0€0000dV “YEI000dV “TITO00dV ‘80SLOODV
‘CI8¥00DV ‘00£Z00DV ‘9SIS00DV 607000V 0L9S00DV ‘€TTH000V

‘T6L9607TV 1959000V “1L09000V 9885000V ‘TTEYITIV ‘LS6LIOVVY LSE-ST eve-1 9999¢€S 87 | 60404dH

G9€- 61 15€-1 965559 LT | ILVDAdH

$08790dV PUE ‘0£6£L0AV “$90L00DV ‘LOSSGLIV 68T -SI SLT-1 0TLYTS 97 | 9¢VOAdH

T11%000V ey - Sl 6Tv-1 108096 ST | 90VVidH

"€97961VV 78S - SI 866-1 09.559 yT | Teaddadd

"8TE6ON LEY - ST cTr- 1 86TETL €2 | 1SVgddH

S0€- ST 162-1 768198 ¢ | 61dvddH

"6L9LSEVV PUB ‘8L9LCEVV ¥vC- ST 0€C-1 969559 17 | 9ZSVITH

'L£T9000V 85T -S1 ¥T-1 1TLSSY 07 | LONVITH

"L9E18Z GET-S1 122-1 STISES 61 | SYNVITH
"'6S6£000V PUB ‘C6698V

‘C660STVYV ‘6VLLSEVV “YOOFSTMY ‘0TIC0EMYV ‘SHOGLYIV TLLSG6TMV 6 -S1 SEE-1 795559 81 | €ENVITH

61€-6S1 SO0E-1 LYSSS9 LT | E8IVITH

1€€- 61 LI1E- 1 81659 91 | LytvVITH
"6T66EV PUB ‘0LILTV ‘691LTV “8¥81€I
‘LYSTEI “6ST96Z ‘8¥L96Z ‘03TESV ‘TLIYTOAV “€9ST0H ‘860T0H ‘L60090UV
‘660LT0UV ‘699851 ‘8TH6FV ‘6ZSTEOTV “€1SS8I ‘0¥00LY ‘€EET00TV ‘88€€0HA
‘92,9090 V ‘€L9090UV 8580V “€TOYLI ‘TTEROH ‘1ST6OI “TST60I 912104
‘60029V ‘TEXTOH ‘€TSTIH “LSP8OV ‘S9TS00TV ‘69T601 ‘89T601I “€0ST0H
LTSTIA ‘0LT60I ‘L9T601 ‘8FT10d ‘0EYT0H “P8SOSOAV ‘€850SOTV 96967V
‘S6967V ‘669L0V “YTOTOH ‘TZLYTV ‘€STSO0MV ‘0ST60I 091500V “LSTS00TV
“YSTS00V ‘€9TS00TV ‘96910d ‘€69109 “1€¥Z0H ‘8THTOH ‘LTETOH ‘96£20H
‘666109 ‘€6CT0H ‘T6ZT0H ‘167204 ‘3668SV ‘L6610 “00120d ‘960T0H ‘0SSE0H
TOTZ0H “SSEOTV “9SE0TV “€00Z0d ‘STLIOH ‘T00Z0H ‘F01T0H ‘6L970d ‘VELGEV

‘TYLSLY ‘P808TY ‘S808TV ‘8LO66V ‘LSEOTV “8SE0TV VLTS6V ‘11T60EVY $Te-S1 01€-1 1L8LSS ST | 62avVTHH

: €6E -Gl 6£€-1 LELSSY p1 | €LISZdH
"CTIVOSVV PUB ‘6698SSVV ‘L9888SVV ‘VEFOSYY PETTLOMV “TS6SSOIV

OPLY66VV ‘618TEIMV ‘606SSOIV ‘S6868SIV “8S1699VYV ‘6986£ETV z0€ - ST 88C-1 81+09L €1 | 1.HSZ9H

86€-61 ¥8€-1 619559 Tl | 9THSZIH

£re - S1 67€-1 69559 11 | 60IvZaH

ma% :ommmonx;w "a N "OZ A "OZ

74



PCT/US01/01328

WO 01/55316

‘€SH9000V 0ETICOTY “169000dV ‘€SSYEQTV ‘8L81T0TV “66£S000V

‘O I¥FT ‘1T0L00DV “0188LT ‘658F00DV $TIS00DV “+88V000V “S6£2000V
PSLITITV ‘T€ES6Z “LT16L00DV “EHFSEIN ‘Q1L66Z “€SS000dV “9¥SIZTOTV
‘L10€6Z “0LYTO0DV ‘€9€S00DV ‘SI8F00DV “LOTLO0DV ‘89€1Z0TV ‘LT08LN
‘C6LTE0TV ‘S89TE0TV ‘6LFS00DV ‘TRIS00DV “06098Z 010000V ‘T0S000dV
‘ILYPEIAV PL8SO0DV “YOELO0DV Y8IS00DV 91£ZTOTV ‘140£000V
‘8¥69000V ‘698670 TV “TTLSO0DV ‘8088 1AV ‘9EETZOTV ‘69¥H8Z ‘SSSSHOIV
‘6S91€07TV “€TET6M ‘SIETO0DV “€0TTYZ ‘68TTE0TV ‘6£85000V ‘SSSHEQTV
‘9ZET60 ‘€9ZL00DV “TEISO0DYV ‘0S686Z “T6¥TO0DV 6217000V “0SS1004V
¥LZS00DV ‘60¥S000V ‘1.9000AV ‘€+T080TV ‘€08£TOTV ‘T60000AV
6879000V ‘0S¥SE0TV 0879000V ‘L1008 “TIS9000V ‘Z89E00DV
‘SOPSEOTV “SLFFO0DV ‘6¥ST00IV ‘SSOL00DV ‘6LEFE0TV ‘TI08000V
‘1STI00DV ‘677900DV ‘L660TOTV “095700DV “08L6V0TV “1SETO0DV
0687000V ‘180S00DV ‘SOIS00DV ‘T£8910DV ‘LTZSS00DV ‘S6TIE0TY
‘0T6S000V ‘0£6£6Z “€91TTOTV “9L8F00DV 0SETO0DV ‘TIEIEOTV ‘1L6S00DV
‘€LOTO0DV ‘ST0S00DV ‘ST1Z00DV FI16500DV ‘SSLS00DV ‘$90000dV
‘9ZTL00DV ‘TTETTOTV “980SE0TV ‘9¥8S00DV “PESEIN LOE0SOTV ‘TTSHO0OV
‘SYPYIX ‘YI1S6Z “PH0800DV ‘19SL0N ‘6Z5SO00DV 1909000V 9765911V
‘TEESO0DV ‘9ZETTOTV ‘8€8ESZ “0IETO0DV ‘08FS00DV ‘PH98LOTV “1¥#87000V
‘LS09000V ‘LOSHZOTV “9660£07TV ‘LOTTO0DV ‘081787 “8¥S6V0TV ‘1981901V
999,000V ‘1€€TI0DV ‘0SSLOTAV “LLFZ00DV ‘€E0F00DV ‘$99€00DV
‘LETZ0TAV ‘LOYSLZ ‘€687000V L86SSIN “€990200V “6LL961dV ‘€1E€CTOTV
‘I1ZE160N “TISO00dV “T88EZOTV “0£0F00DV “TS660T TV 0ZSF00DV ‘€SZTHO0DV
‘LSL6VOTV “ST8LYOAV ‘9ESLO0DV ‘0E0E00DV T696¥0TV 1219000V
‘€TES00DV 966000V ‘1S0£Z04V “L¥LSO00DV 00£T000V 6510000V
1579000V 911000dV “YSOLEZ “TILTETIV ‘859S€0TV ‘89TT11AV “0£86¥0TV
‘62TS00DV 0£9L6Z ‘TOTSO0DV 6285000V “TTLEIN “€6TTHN °LS0S00DV
‘CSOYTH ‘LSTSTM ‘8YSIE6VY L6LEO0IV ‘1TT6LOIV LF90EIVY ‘EVETGIIV

‘6L819TMYV ‘C6LEVTIV ‘SLIVTA “6SVI9IMY ‘SSITOEVV Fr166¥ ‘€TI6VLIV evE-C1 61 06¥18L I€ | €84Dd4dH
£6€-S1 6ee-1 009896 0¢ | OPdDAdH
Cly-61 86€-1 Y¥LSS9 6C | ¥ZdDddH

"6¥TSE0TV Pue ‘L3STE0TV ‘TLESOODV ‘TEESO0DV “€11S6Z T96900DV
‘0v$L00DV ‘€FT080TV ‘6L2L00DV ‘L8TS00DV ‘8S9ITITV ‘LLOLOODV
‘SYPECTTV “OLYT00DV “SLSETOTV “9£086Z “TS6601 IV ‘6¥SYEQTV ‘176867
‘91 18000V ‘95L5000V ‘059670TV ‘680S00DV ‘07887 ‘SSS000dV ‘99L6V0TV
‘068700DV ‘€SHTCOTV “0LSLLT ‘T0L960TY ‘STHTO0DV ‘LT0E6Z L86TEITV

75



PCT/US01/01328

WO 01/55316

‘€9T0V0TV “€STOY0TV “L8THYOTV ‘661+H0TV “8SHOF0TV ‘066SH0TY
‘CEOTPOTV “PLOVYOTV ‘BEBEOTV ‘0T6SHOTY “PryEr0TV ‘TOITHOTY
‘TEYEPOTV ‘SOTPYO TV ‘SLLEVOTY “TSLIFOTV ‘6£80F0TV OPTIH0TV
‘6STIVOTV “THPOP0TV LLIEVOTV ‘OLEOYOTV ‘SHLOYOTV “489SH0TV
‘L190V0TV ‘TECOHOIV THEOYOTV ‘S8TOYOTV “SSTOVOTV ‘8910%0TV
‘BZT0V0TV ‘T600Y0TV ‘LEOYFOTV ‘€SSOVOTV “98THP0TV ‘LOYEVOTV
‘01S0Y0TV ‘STO0F0TV “6TSOVOTV ‘LI8SHOTV “THITHOTV ‘8ETIHOTV
‘CETTPOTV “0EEIVOTV TETTHOTV ‘TTEOFOTV “€81LFOTV ‘ISOTHOTV
‘TOTIVOTY “681STD “9L0LYOTV ‘61T0V0TV ‘OLILYOTV “LSOLYOTV ‘LTTTIHOTV
‘GITLYOTV “V8OLSSIV “0TESTSIV “TL69YSIV “COV0P0TV 0FFS8SVY

‘SOE9TD “6£9SESTV ‘ST66E0TY ‘6¥10V0TV ‘SELSTT ‘TI9EHOTV ‘SOTIHSIV
‘C6T0F0TV ‘S86ETL OVTIHOTV ‘STLSYO'TV “PISTYSIV ‘LIOTHSIV ‘STHIHSIV
‘CETIVOTV “96C1H0TV 967EHOTV ‘980140TV ‘TOTHHOTIV POP0F0TV
YTEIYOTV “BESEFOTV ‘1T900TV ‘860140TV “€OTIHOTY ‘LLTIFOTV
‘BSETHOTV “TIOLPOTV ‘9601H0TV ‘9LYS8SVV ‘OFETHOTV ‘SSTOV0TV
‘LO6TTHOTY “PPT9TSIV ‘CI8SESIV TLOLYSIV ‘L8LLSSIV ‘CSHS8SVV ‘96LLSSIV
‘ITESTSIV “T6FLSA ‘€S9STSIV “SHP6Td ‘8ETLSSIV “099SESIV ‘0T607STV
‘QTOTLL ‘TYTLSSIV 8ET9ESIV “Y8T9ZSIV ‘SOLIHSIV ‘OF19ZSIV ‘SESTHSIV
‘6E0LYSIV “PSTIOA “YTSYETTV “LOCTHSIV ‘0819ZSIV ‘LI60VSIV FESTHSIV
‘8T89PSIV ‘LOSLSSIV ‘SLEOYSIV ‘CI0THSIV “T8OLSSIV ‘TELLSSIV ‘1EHSTSIV
‘OISTHSIV “66LLSSIV ‘6689SIV ‘SP69FSIV ‘6E¥S8SVV ‘€TSTHSIV ‘101S8SVVY
‘80STHSIV “90€STSIV “00E91D ‘9SES8SVV “TE10EZ VLETHSIV ‘9TESTSIV

‘L969SSIV ‘RTESTSIV 6669751V Y619TSTV ‘SSESTZ ‘SS89YSIV ‘9SSSTSIV 8%9 - C1 ¥e9-1 LSTYLG €y | £51D04dH
§Te-SI Iie-1 £95559 7y | 60LDddH
0y - S1 68¢-1 ££GSS9 ¥ | T8dDddH
99y - S1 sy 1 129559 0y | TTIDddH

"LSOSOTMY PUB 9680SIMYV ‘8S61Z8IV 10V - 61 L8E-T 67L5S9 6€ | 880D4dH
LOE- 61 €6C-1 088L98 8¢ | L90OD4dH

“PPOYIO PUB “$1066L 0ESE0LVV TLSSM LLT - ST £9C-1 128L98 LE | TOODAdH
‘EE9ISOVY LLE- ST €9€-1 §9£096 9¢ | 80NDAdH

61€-61 So0E-1 S6¥ST6 Se | LSNDIdH

0LE - S1 96e-1 9€LSS9 e | TYINOJdH

0¥Z-SI 9CC-1 8£6559 £e | 68HD4ddH

86¢ -Gl Pre-1 89L559 ¢¢ | SIHOAdH

"T6STE0TV PUB 9012000V
‘695670'TV ‘S159000V ‘L¥S000dV 1129000V $20¥000V 91£T00DV

76



PCT/US01/01328

WO 01/55316

‘68€801 ‘TL60ETLV “6980LY ‘TOG0ETLV “8SSSOI ‘SE60ETLV TLYOLY “1LYYE1AV
‘IS9TSOMV ‘TSOTSOIV ‘984991 ‘660LT0UV ‘96991 ‘L6+991 ‘864991 ‘#8991
‘87991 ‘1ST600TV ‘28991 ‘€18E0H ‘L6900d ‘969004 ‘6690ZV “THTO9I “1+T091
‘LT69TI “0£69T1 “8T69TI ‘SISHYI ‘6269ZI “1S080I LTOSTI €TSSV ‘S6610X
“PTCRSV ‘TYLYTV “€8LYTV 9908E0TV ‘LTIS6V ‘90C99TH “‘€S978V ‘8L991H
‘99STE0UV ‘OY00LY ‘9TSHHI ‘CETT6V ‘6981TI ‘SS906V ‘99Z8ZI “1ESHPI
001,209V ‘01005 “96ELTV ‘8H0TSI ‘TZSETI ‘88HTEOAV ‘C6EETV TEEETV
‘00LLOV “POSHIH QTG IAV ‘C6TSEOTV “STIZIH “0TLTOV ‘TEEE0I ‘T09EV0TV
‘910E6V ‘SYTITV ‘89€T9I ‘9€8ZEZ ‘T9E0TV ‘LO0TOH ‘SLITIV ‘TISLOOTV
‘OVLETH “€€9ETV “TITO9V “€L6VOV PE0LI ‘888SLV “PEEETV ‘0S08TV
‘Y99t0V ‘9ET1T0V ‘€9970V ‘SEIZ0V 1S0S6V ‘60900H Y2911V ‘€TI1TV
‘LESSEV “9ESSEV ‘8LYISY ‘S60LLY ‘P60LLY “0686¥1 TILZOV T8900I ‘#SSH8I
‘CSSH8I ‘658901 “LTESHT “€S08TV “LTILOT “11Z09V 01209V ‘60T09V “TITO9V
‘S6E80I ‘TITSTIN “96£801 ‘0SLI6V TTSYSV TELISY TELLIOUV ‘€1860A
‘STLSTI ‘LTLSTI “TELLIOTV ‘60THSOTV ‘6SEOTX VLLYSY ‘SLLY8V ‘€LLYSV
‘OLLYSV “SHESLA TLLYSV “S98E8X ‘18911 ‘LTH36V ‘L1F86V 9LH86V
‘TEYS6V ‘CTH86V 0CF86V YI6E6V ‘CIGE6Y LIL8EV ‘OTIEII ‘LOOYHTIV
‘BYIEYV ‘681EHV “00L0TV ‘TOLOTY ‘T6SY6N. 9817804V ‘CO0FYTIV ‘€L8TI0IY
‘TLYTIOUY ‘€16S00DV ‘SO0VHTZLV LSILEQIV “bOOFYTIV ‘6T¥8009V

‘68811 ‘9OLYSSV ‘S6ES8V ‘L8991 ‘SS88E0UV ‘S81991 ‘1L8T0UV ‘S9616V
‘606STV ‘LO6LTOAV ‘6VEETI ‘69618X ‘TILSEOTV ‘6£€5TSIV ‘LISTHSIV
‘9815 ‘L968TY “CTYTEZ “6LTLSSIV VEVSSSVY ‘€V96E0TV “OVLLSSIV
‘900LYSIV “YELLSSIV ‘S8T19A ‘SYEIPSIV ‘OLIYLIVVY ‘STIFFOTV ‘9S8STSIV
‘CLO9TSIV “06EIHSIV ‘LTLLSSIV ‘S68SHY “9OT60¥SIV Ly 19v0TV “TS86LOTV
‘960TH0TV ‘LIETHSIV “0189HSIV ‘09£6E0TV ‘686SH0TV “CEF6ETLV ‘T6891STV
‘SLOTPSIV ‘SSISSSVY “$ETOVOTV ‘L6SSIL ‘SS61H0TV “TLYOPOTV “808LSSTV
6906707V ‘TLISYOTV ‘89ITH0TV “LZTEIPOTV “TE0080TV ‘€£TSSA ‘TTIREOTV
‘68TIHL ‘8126TH “brL6E0OTV 8LTIVOTV ‘LS8SHOTV ‘TOSLSSIV VEITHIIV
‘BTO6V0TV ‘8L86L0TV VI69F0TV “VLTHPOTV ‘T1LSOPOTV PIFOFOTV
‘LI9TSIV V66970V ‘SLOOYOTV ‘T9LSEOTV ‘€SLSYOTV ‘LTLLEOTV
‘89L070 TV “TESSEOTV 0589+Y0TV ‘T0THHOTV ‘8STHHOTV “LLSTHOTV
‘0LSEVOTV “LLI6TE ‘6SPIPOTY ‘9LSOFOTV ‘9619ZSTV ‘SHEEFOTV FI8EH0TV
‘€868€0TV ‘€TEEYOTV 9TE6E0TV “VI0PHOTV ‘SEIZHOTV ‘8EE6E0TV
‘6TSTHOTV ‘SHPEYOTV “LYEIVOTV ‘TSOOFOTV “VLETFOTV “TEEIVOTV
‘LESEVOTV LTIEYOTV ‘€TSTHOTV ‘0ELTHOTV ‘SYI0P0TV Prr0v0TV

‘981 1v0 TV “TLTYPOTV TI00Y0TV ‘6Z£0V0TV “b620H0TV ‘060070TV

77



PCT/US01/01328

WO 01/55316

TS6LIVIV

LSE-ST

13251

0LSS9

14

8cddddH

"9TTLSSIV PUB ‘S6%LSSTV

S0¢ - SI

16C-1

00L096

Ly

90ad4ddH

6£€-SI

SCeE-1

885SS9

9y

81X04ddH

CI06LTIV

91¢-61

c0e-1

90L5S9

34

61ADAdH

"00¥2000V

pue ‘6S1004V ‘6L7S00DV ‘6£S6707TV 1187000V 6890004V ‘8€CTTOTV
‘TST1S6Z ‘$969000V ‘8SHSEOTV 86VPTOTV ‘169SE0TV ‘SS9H00DV ‘TESH00DV
T8TICOTV “L8STEOTV V602000V 08L6+70TV 8805000V 1552000V
‘LE0S00DV ‘ST0S00DV ‘S06700DV OYZEET TV “T69000dV ‘92L800TV
‘8L9%000V ‘€0£Z00DV ‘€S£0000V ‘1+¥900DV 0THrE0TV ‘€STHO0DV
‘LTSEEOTV ‘€55000dV “LTSTOODV 0885000V ‘86L601TV “¥8S700DV
‘0ZL8007TV ‘670€£209V “9£96F0TV “908TIE0TV ‘€99€000V ‘LT9601TV
‘IS8700DV Y86IE0TY ‘060987 ‘6THFEOTY 9469000V SHTOL1IV ‘€867000V
‘9LL6F0TV “180S00DV “8L8700DV ‘P184000V ‘1€ZS00DV ‘S897000V
‘8€8€87 ‘SOTOTODV ‘0Z6S000V 6155000V TSO100dV “T6S00DV “TIE900DV
‘L967000V ‘60¥S00DV ‘0SST100AV 6779000V “TECSO0DV ‘STSHO0DV
‘8TE0S0TV “TLOSO0DV “TOT£00DV “911000dV ‘0SETO0DV 6805000V
1925000V ‘S86TETTV ‘TS086Z ‘SOE6L0TV 8505000V ‘TISS00DV “LYT6000V
‘BrHP00DV ‘696961AV ‘9ECTTOTV ‘6VTSE0TV “6£85000V ‘88£9000V
‘SYYECTTV “POTS00DV 1287000V 89TTIIAV ‘CHySE0TV ‘LLYTO0DV
‘TLELOODV ‘8TES00DV ‘STTSO0DV ‘69S6V0TV “PHTSO0DV ‘9S0L6Z ‘10S000dV
‘C6E1TOTV “T98F00DV 1987904V ‘Y8FS00DV ‘10T96Z ‘1798L0TY ‘609¥780VV
‘906209VV ‘60¥8LOIV ‘108ZTIOVYV ‘696LYEVV ‘6T898VVV “0STLSYVV

ye-S1

01e-1

CEVSS9

144

09104dH

"0879000V PUe ‘L696V07TV “€8ES00DV ‘SSOL6Z “LIIE00DV

‘L10080 ‘EE96F0TV ‘L96800DV ‘€81600TV ‘88LTLN TER66X “TIEI00DOV
‘L89L000V ‘T109000V ‘81E£0SOTY ‘60SS00DV ‘€66L00DV ‘0SSLOTIV
8029000V ‘C9¥SEOTV ‘T80L00LV 9969000V ‘8+17000V “087S00DV
‘SYS8000V ‘9IT900LV ‘€9Z600DV ‘LSYSEOTY V69£C0TV ‘LLLSO0DV
“P8TSO00V ‘0STO80TV ‘68856Z ‘9LPSO0DV ‘6L0¥00DV ‘TOZSO0DV TLTS6Z
‘€000000V ‘9S6601TV “€S9¥000V ‘L08LON “€0SSSX ‘0£9S000V “YE1000dV
T1T000dY ‘0£0000dV ‘€96601TV “TSTO00V ‘0€1¥00DV F6£0000V
‘9S1TTOTV ‘897¥8Z ‘6£08000V ‘65SS000V “€LTSTOLV ‘vL8S00DV ‘0€87000V
098L00DV ‘OVLS00DV ‘Y991E0TY 600000V ‘T9¥SE0TV “¥10000dV
‘€08960TV ‘9S1000dV ‘v65000V ‘0LS6V0TV “€11000dV ‘SH0000dV
‘662000dV ‘LSLIEILY ‘91T000dV “01€000dV ‘LOLLOODYV ‘LEOTO0DV ‘8ELTTV
‘9IEETA “SPOTO0DV ‘LS0900DV ‘00ZLO0DV ‘60SETA 6602100V ‘Y6THEL

78



PCT/US01/01328

WO 01/55316

9697000V ‘S10S000V “0SL86Z ‘I¥T9000V ‘T0LI6OTV “THSHO0DV “€9SL00
‘89€S000V ‘TOZOI0DV ‘87ST00AV 1165000V “€029000V 0969000V
‘LT6SSX “Y8TETOTV “1£0000dV “0€89100V ‘6Z1LO0DV ‘€6SH00DV YETSO0DV
‘09L6%0TV ‘1285000V ‘6L8Y000V ‘S6L6%0TV ‘OLYTTOTV ‘12LTCOTV
‘¥88S000V TSE6LOTV ‘90¥SO0DV ‘8ZTTICOTV ‘0IS600DV ‘Yr8S000V
‘TEL600DV ‘9L80€0dV ‘69€T00DV “0LLOTOLY 4908000V ‘8L01£0AV
1785000V 6685000V ‘615S00DV ‘€09ITITV ‘L90F¥00DV ‘¥80+000V
PHSTO0DV 9TEI6M ‘0ET9000V HPELOODV ‘9ZLYETAV ‘€1T9000V
‘1Z8TEOTV “115000dV “0EHTO0DV 6815000V 6195000V ‘£887000V
‘QIOTEILV ‘096SEITV “9S0L6Z 9LS00DV “TETS00DV 6025000V ‘€9£S000V
9897000V 9709000V ‘CHCLO0DV ‘0£ES00DV “LLTLOODV 0E61T10(V
TSS9000V 6178804V 08L6V0TV ‘SLIF00DV “vH8€87Z ‘LITITIAV 1050004V
TLYPETAV “PL8S00DV ‘S89700DV ‘€H0E00DV “SHPECITV ‘TLESDODV
‘CHT080TV ‘16¥F00DV ‘889000dV ‘€TI8000V ‘0¥S6+0TV 1625000V
‘8SEL00DV ‘TT0S00DV ‘SSES00DV ‘8EZTTOTV ‘8ES6H0TV “S8PECT TV
T6SS00DV ‘EHEVEOTY ‘180S00DV ‘L06601AV ‘S98601TV ‘$969000V
‘9TETTOTV ‘SSO0LO0DV ‘8TETTOTV “TIETE0TV “91EZ00DV “0ELIE0TV
TOTLYTIV ‘VITYIIVYV ‘€8SL8SIV “T1ZH06VV ‘9€68E0TV ‘6LIT6IMV
‘CHPYECIV ‘00SP98IV ‘LEITOLVYV ‘LESGYIIV ‘SO6LETMYV ‘EITESLIV
‘COLT6VIV ‘COL6EYMY ‘LOOSSEIV ‘618SEIIV ‘88Z6VIMY ‘65L6LIIV
‘8LIVLTMYV ‘T99LSLVY ‘VEVTELIV “OFLO6TIVY ‘60¥0THMV 9799901V
‘TOTSSLIV “THSSLEIV ‘C18TLSVV ‘€S86HTIV “YEOISTIV ‘€TYLSEIV ‘19L978IV
‘TITECOMY ‘T8968TIV “0LLYSTIV ‘T#890TIV ‘€S6L0H ‘9T9ECTIV ‘¥PTSYLL

‘CYSYRTIV “61SOP0TV “TSSOSTIV P8TISTIV ‘E0TISTIV “C1E190IV ‘860E0EMV 69 -G1 089 -1 0L8.L98 19 | TLAQddH
"L6TIE0TV PUB ‘SE86¥0TV "STTS00OV 1Le-61 LSE-1 L196EL 09 | 65NdAdH
6LE - SI §9¢-1 6L8L98 65 | 8€NddAdH

"0£S¥00DV PUB T0£6L0TV ILe-61 LSE-1T 19544 8¢ | 0eNdddH

65€-61 SPE-1 69SYL6 LS| 191dddH

BY9L6SVY yee-6G1 0Ie-1 0€6SS9 9¢ | ¥S1dddH

€LE-ST 65¢-1 €ETI8S §¢ | LIXdddH

‘TIT¥000V 18C-S1 L9T-1 EPSES9 ¥S | 65SdddH

0E€EL] L0T- ST ol -1 £CEVSO €S | 06'1d4dH

69¢€ - 61 see-1 675559 ¢S | eddddH

yee-SI 01E-1 019559 16 | 8SDAddH

065 -S1 9LS -1 CELELG 0S¢ | 6,L4d4dH

§69-6S1 189-1 6YTL6 6v | T199dddH

79



PCT/US01/01328

WO 01/55316

‘66989 T MV ‘TECTITMYV YIETITMY ‘ELILSTMYV “9ZL8TOIV ‘LOOLOYAMY

‘LLTTOEIV ‘€68TVH ‘98LTHEIV ‘EIFO0EIV ‘T6SIOVVY VIOIEEVY ‘TOEIVLVY $0T - ST 16T -1 0¥$SS9 YL | 619VIdH
Sep - SI 1T -1 LSLSS9 €L | S9OXHIdH
PP - S1 9Ty - 1 61,559 7L | 6vldldH
'89SL10dV PUB ‘CO0YSIAV ‘86£TLIAV
‘L06L0TAV 66916V ‘T0LI6V ‘CILITTAV ‘TEELTOIV ‘OVLELL ‘TIH6SEVV
‘69L9T9VYV ‘6ISTOTVYV ‘609STTVV ‘80VLTTVV ‘09LLTD “‘TOEILM ‘T9STOIVY STy~ S1 Iy -1 682188 IL | L£OdIdH
yIE-SI 00€-1 €SLSS9 0L | LEZVIdH
STT-SI 112-1 LO0ST9 69 | 0SAVIdH
19-61 Ly-1 €L5SS9 39 | 9L0VIdH
8¢y - S1 yer -1 697616 L9 | 6¥OVIdH
LTy -S1 €Iv-1 $65559 99 | €80VIdH
96€ - S1 78¢-1 8¥L559 S9 | 6LAVIdH
60€ - ST s6T-1 6615T6 ¥9 | zevVHddH
"€0TT8Z 00t - ST 98¢ -1 T7LE096 €9 | S0VHAAdIH
we- Sl 8ze-1 $9LSS9 79 | 0TzaddHd

7960004V PUB ‘0LLP00DV

‘P6£8TN “9L6¥00DV ‘6S£000dV ‘S0669Z F8STEOTV ‘I816007TV ‘00081 X
‘9Z0E00DV 1129000V ‘€ZL800TV “808120TV ‘LYT600DV ‘STIF00DV
‘TLEVEOTV “00£200DV “1Z6500DV ‘L689104V 0100004V ‘0887 ‘TCTHO0DV
‘9Z6S91AV ‘TILE6VOTV ‘STTLOODY ‘6LLIGTAV ‘YSISO00DV ‘TSOT00dV
9695000V ‘90¥L00DV ‘SHPEETTV “0£TF00DV ‘TISSO0DV ‘9ZLS00DV
1219000V ‘920120TV ‘60¥S000V ‘LSS60TV ‘LTO8LM ‘6£1900DV
9769000V ‘ZS0000DV ‘0S0S000V “Y89L00DV ‘€681000V ‘S912Z0TV
‘I1S1000dV “YYELTITV “PSOL6Z ‘6C1H00DV ‘676867 ‘€TETTOIV ‘66£1109V
78580071V “€STLO0DV “TELLO0DV ‘18S8LOTV ‘8€59000V ‘81€0S0TV
‘€S9TZIIV “6S9TE0TV ‘00Z86Z ‘TE1H00DV ‘S8EFO0DV ‘€967000V ‘I#0L00DV
‘8OTTIIAV ‘TZLSO0DV “IH8F00DV $L9.8A ‘TOLSO0DV ‘9TSHO0DV
‘005S00DV 6605000V ‘8H0£T0LV ‘STTSO0DV “LyLSO0DV 0Ly ¥8Z
‘6L0900DV ‘S08¥000V ‘91TLO0DV ‘Ly 100DV ‘SHEE]Z ‘08T0LZ 601000V
TYLS60 ‘EEOFP00DV ‘TTOLO0DV ‘ISELITTV ‘LISFO0DOV “TSIIZI'TV ‘TSST00dV
0667000V ‘T£5S00DV ‘TOIE00DV LZ09T0DV ‘$9SS00DV ‘€SEEET TV
‘86L6V0TY “TLOSO0DV “T6L9607TV ‘1S0P00DV 9SE£S0IV ‘18CIE0TV
‘9L0TE0AV 6285000V ‘S11000DV ‘LYETO0DV 9095000V ‘€081E0TV
0879000V 1159000V ‘LEILOODV “Y0FZ000V ‘TOFY8 ‘S8ELO0DV ‘STET6N
‘0£0000dV ‘TIZ000dV “YE1000dY ‘0SEZ00DV ‘T1L1T8Z ‘6¥ST00IV ‘9I¥S10IV

80



PCT/US01/01328

WO 01/55316

‘TT0S00DV ‘0STO80TV ‘€THyE0TV “L980Z0LV 9405000V 81L1100V
‘6¥S100dV ‘TET000dV 0120004V “S0LTET TV 6685000V ‘€8TIE0TV
060000dV ‘6LEFE0TV ‘9L9L000V ‘€1L6V0TV “€800000V ‘T07L00DV
‘CF1000dV ‘91SS00DV ‘TIELOODV ‘SOTE6ETTV ‘0LLOTOLV ‘TETTO0DV
‘6TSS00DV ‘VL8Y00DV ‘9L8Y00DV ‘STZSO0DV 9L0F00DV “81L800TV
‘8ZSLO0DV 99000V ‘88$$0TAV ‘€THSEOTV 9009000V 8584904V
‘0£08L1AV ‘6£86V0TV ‘L9S000dV ‘TOOL00DV ‘€HETTOTV ‘L¥69000V
‘QTLIEOTV “8LFFO0DV ‘SLESO0DV ‘8T08000V ‘€SSS00DV 6765000V
‘T88Y00DV “0SS000dV ‘9L8L6Z ‘88SSEOTV ‘8T0SO0DV ‘L066014V ‘00T+000V
‘1$T9000V “Y0IS00DV ‘16TS00DV ‘TIOE00DV ‘S08F00DV ST1S9000V
‘SYE900[V ‘80TS00DV ‘€6Z5000V “L8STEOTV ‘0LI0T0DV ‘SEL68N “TTE900DV
‘99%7000V ‘8¥2000dV ‘60SHTOTV ‘¥809000V 8110000V ‘L689109V
‘LYS900DV “Y99L00DV ‘L60000DV ‘816+000V ‘€20000dV “TLOSEOTV
‘69%T00DV ‘9ZSH00DV 0£¥9000V Y8LEGZ ‘LTTSO0DV “66£1109V “99L6¥0TV
‘€69€00DV ‘SHYECTTV “€66L00DV ‘19L6¥0TV ‘€18000AV ‘16€120TV
1120004V ‘€£1000dV 0919000V ‘1S0¥000V ‘90L1Z07TV ‘0S£0S0TV
‘CTET6N ‘OFLS60 ‘FSLITITV TSS000dV ‘€TSYPTIAV ‘LITHO0DV ‘1L6S00DV
‘L879000V ‘LE9LO0DV ‘€HLH00DV 880000V “0TELO0DV 1669000V
‘TET800DV ‘6£19000V “¢1S000dV ‘TSL000dV “THSHO0DV ‘6¥SHE0TY
‘LT860TTV “TELIEOTV €9TLO0DV 1667000V “6L07109V ‘178CE0TV
‘SHSHEOTIV “T6L960TV ‘TE0SI0IV ‘€ZISIOVY ‘088F1D ‘9SELOTIV “YSI8TYVV
‘96LTTEIV ‘C18ETSIV “TOTSSLIV ‘LTHOEIMY ‘€69678VV ‘6L6V6H VYOISLYIV
‘CHO6TOVV ‘OLVILYIV ‘0896401V 9999901V ‘9STSHEIV ‘QTILSEIV ‘SE9809VV
‘99Z0Z9IV ‘TT1LSSIN “06S8LSVV 60EPLH ‘6TOSS6IV ‘916EL8IV ‘€80STOVV
‘9ZYT061IV “TILYSX ‘066L0SVY “T6S6EEVV “68LE6EEVY 98LT9TMV
‘Y99TIEIV ‘6T6TEIVV ‘680LYTMY ‘LYOTOTMV ‘OVPTIEVY ‘C0ETOTMY
T9TTETIV “TIHTEOIV “LSS8SEIV ‘67 IH09VY “TLTLIGIV ‘0S0T96IV “THPErovVY
‘08809FVV “SES098IV ‘09Z66LIV ‘99FTITMY ‘Y96610MYV ‘€8ELTEVY
‘TIZY06VV ‘SSLLTH ‘9ESL8SVYV ‘$879T ‘66SHTD ‘Y98ZITVV OPESOTMVY
‘088T8EVV ‘LIT6E0TV ‘CELLTOIV “6ETILETV ‘699678VY “TLLOSOMY
‘6ZCIE6IV ‘STEO6TMY “TIST66VY ‘00ETTN “TZT66H “09€LITIV ‘0£9STTVY
‘9ZYESTIV ‘SPO0TIIV ‘TITISEOIV ‘LSHSTM ‘TISTEOVY ‘CHTOPPIV ‘TOVSTOIV
‘98€9LYIV ‘SSOVLYIV ‘S65H80VY PIYZ6EMY “6SLELITV TO6SEA “900LEOTY
ISPEPOVY “9986SPIV “SHT06ZIV ‘6Z8CI0VY ‘€T68T0VV ‘8950€H ‘S6S0€H
‘6£TSTTVY “6LS98H “9I8E96IV ‘TLICLYIV ‘CHELYIIV ‘SSYILYIV ‘€ELIFOTV
‘9L0TS0MYV ‘890EEIVY “18V6THVV “C1€8T18IV ‘0I6LSOVY ‘96L1LY

81



PCT/US01/01328

WO 01/55316

‘907V80MYV ‘LLLOSOMY ‘6S9T61VV ‘96TE0EMV “€6TEITMV L6TEETIV 26T - S1 8LT-1 0LTYE6 ¥6 | 90ZDIdH
G81-61 ILT-1 058776 £6 | £0ZDIdH
ceC-SI 8IC-1 695559 6 | OLADIdH
I16e-61 LEE-T 009559 16 | 9CXOIdH
pee -Gl 07e-1 0€LSSY 06 | SIXDIdH

76¥000dV Lye-S1 €ee-1 Y0r06S 68 | ¥8SOIdH

SEv - S1 v -1 65TY96 88| O0IdOIdH

"0EE6V0dV PUB $8L570EV 869901V ‘6L£981dV VIL6STAV "S618014V 1LE-G1 LSE-1 L8LIT6 L8 | v0DOIdH
00€ - ST 98C- 1 6TLSSY 98 | LIAHIdH

§9¢-§1 Is€-1 6L6856 S8 | 80NdIdH

"8L£0000V PUB ‘90¥SLTMYV £9C- 61 6vC-1 1SLGS9 ¥8 | ¢SAAIdH
1209000V £8-61 69-1 80LSS9 €8 | 68Id[dH

Iev - S1 Liv-1 19LES9 ¢8| LIIdIdH

gee-6I 1ce-1 T58T56 18 | LOAVIdH

"€66L961V PUB ‘CYT6LOIV I1ST-61 LET-1T $9LSSH 08 | C8AVIdH
'168€87 06C -1 9LC- 1 69559 6L | 99AVIdH

'6£C080'TV eve-SI 67 -1 CILSS9 8L | 60AVIdH

[£3381! 8€E-1 1€8L98 LL | T6DVIIH

‘T8IL9TIV Sl -S1 10V -1 109559 9L | 9ELOVIdH

87t -S1 yie-1 [£5SS9 SL | v89VIdH

0210000V PUB ‘SIHSE0TV ‘901£00DV

0129000V ‘8ES900DV 695670V ‘108¥6Z “S9SS00DV ‘6£S700DV 4987000V
LT0S00DV 955000dV ‘SESIZI'TV ‘TER6HOTV “TI6H00DV 010000V
‘087S000V ‘8E8H00DV ‘TH0S00DV “948€8Z ‘TETS00DV 0055000V
‘68EL00DV ‘SS6L00DV ‘TELLOODV “S09+000V 0910004V ‘810000dY
250000dYV ‘96¥ELZ ‘8T36V0TV 1859000V ‘9EVL00DV ‘966587 9897000V
8600004V 9950004V 9520004V 6705000V “TECSO0DV ‘96£TT0TV
‘SYLIZITV 0765000V ‘$86¥000V “¥STI00DV ‘TS6S00DV ‘06£5000V
‘C08TE0TV 1676904V 8769000V ‘1L6961dV ‘000L0N ‘8FS6V0TV 6855000V
‘6$LS00DV 6008000V ‘L6LP00DV ‘S1£ZZOTV ‘+909000V ‘STIT000V
‘0£9€LN “TLIYO0DV “T9PSE0TV ‘LFETO0DV ‘€SE0000V “TLEEO0DOV
6686704V ‘LO0S00DV ‘8€98L0TV ‘€95000dV ‘€81S00DV ‘€10700DV
SL9L8 “YLLIGOTV ‘S69700DV ‘1H#F900DV ‘LOLIZTOTY ‘S9LF00DV
‘TEF900DV 0008000V “Y8IS00DV ‘1Z0E0 ‘6¥ZSEOTV 865S00DV ‘L8187
‘TTSESZ “88T6000V ‘€SIITITV “€LLLOODYV ‘VE86V0TV ‘#99S00DV ‘TLOOTODV

32



PCT/US01/01328

WO 01/55316

TOL960TY “L8ELOODV 8161T0TV “SSHFSEOTV S987000V “L86¥000V ‘€6178Z
‘695667 ‘9SLY00DV ‘bTTHO0DV ‘LIVELZ “TT0S00DV ‘9T6SSX PS9TI0IV
‘STLSO0DV T96000dV TOETT0OV “FLLSO0DV ‘9EVLO0DV ‘VLEYOODV
‘PSIS00DV ‘L8YF8Z ‘STSHO0DV ‘£89£00DV ‘8TOF00DV ‘6L8ET0TV “I18LG60A
6552000V 9905000V ‘0LLOTOLV ‘€HZLO0DV ‘€P0LO0DV ‘L6¥66Z ‘180000dV
9900000V ‘09EL00DV ‘0S6000dV “Y65+00DV 991220V ‘8+8L00DV
‘9ZE0SOTV “0L1ZTOTV ‘6¥96707TV ‘€£9SE0TV ‘6£8500DV ‘1L09000V
Y9SLO0DV ‘TLESOODV ‘6509901 ‘S8ETO0DV ‘86CLO0DV “YSOTE0TV 6178804V
‘TOPETIAV ‘90¥L00DV “YSELOODV ‘LIL8TODV ‘060TH0AV ‘S619000V
‘YrT000dV ‘8S0900DV ‘€61L00DV ‘€091ZITV “0EFT00DV ‘LIETIN ‘Ly0F00DV
‘811S6Z “T6SHO0DV ‘LL6EO0DV ‘8TTLOODY Y1TTSZ ‘SLIYOODV ‘8¥0S000V
‘01SLTTAV 0891€0TV “TOTSO0DV ‘S6EVE0TV “SSTITOTV “1H#2080TV
‘T16500DV 9Z1000dV “Y0Z000dV “‘TZ8TEOTV ‘6¥L6¥0TV LTSTO0DV
‘€969000V ‘S95670TV L96000dV “90S¥Z0TV ‘€ELESZ ‘0¥6700DV ‘0£0¥00DV
‘$96£000V ‘9999LX ‘SH0900DV ‘00£T00DV ‘0LITSZ ‘€912T0TV 8879000V
‘LEPLOODV ‘0SETO0DV “YIZLOODV 9Z0S00DV “66LETOTV ‘S68¥00DV
‘€S9TZITV “6£S9000V “0SL86Z “8LF900DV ‘TLOSO0DV ‘85TS00DV ‘686£8
‘SLIPSX “T9TH00DV ‘8FSESX ‘B09SE0TV “66SZI0DV 6869000V ‘CEL6VOTV
‘CLLE6VOTVY “600LSN) ‘STLY00DV 8665000V ‘TIE900DV ‘TIT900D0V
999000V ‘9IHT00DV ‘€ZSEEOTV “Y1£9000V ‘8€9700DV ‘001£000V
‘S1ZS00DV ‘€SO0TE0TV “TS9LO0DYV ‘LYTE00LV ‘LTITO0DV ‘SH8LO0DV
‘OrrL00DV ‘01EC00DV ‘TLECETTV 6252000V 6110000V ‘0SHSE0TV
‘60TSE0TTV “6LI66L ‘SLOGILVYV “€STRELVYV ‘LOLYESVY ‘S69E6VVV
‘6TIT0YVV ‘L68TTOMYV ‘89S6VH ‘€8106VVV ‘8rrS6 ‘6559 ‘T668LLVVY
‘L8LITSVV ‘1S8TLLVY TOLETEVY LSSESIVY ‘689970TV ‘ELEITEMV
‘TLIYTOIV ‘LSTSYEIV ‘C169S0IV ‘€860S6IV ‘TL6TLSVV “0ETF69IV LITSITIV
‘C6LVOTMV ‘689T10TVV “‘POSETN ‘STEEOTIV “€9€S08IV “1L060H ‘SSI699VVY
‘OZVLTIVV ‘LL8YOSVYV ‘9L8V8SVV ‘SSLEELIV ‘TL8SS0VV ‘¥888SSVVY
‘S6TYI6VV “LTOHEOTMV ‘LYET6L 1908621V ‘T8 1081V “10£66VIV ‘881TEVV
‘9956881 ‘LTESLSVYV ‘60080LLV ‘86LSSEVY “YT8LLSVVY “TOT908IV
‘0618E8VV VYILTLTIV “TETSISIV ‘6S€80SVY ‘6FEVLTMY ‘0TLTO0IV
CTLOTTTIV ‘08LYLLVY ‘€867 1TVV “TE6E6EIV ‘6LIGLSVV “90960TEVY
‘0SS81D ‘8678E0TV 0P98IV ‘010S0TIV ‘TLIOEIVY “€68LLIN ‘90699LIV
‘L6SILYVV ‘SLTESEIV ‘0TYTHOTIV ‘9OF8T0TMYV “1Z6199VV ‘€800STIV
‘QIETSH ‘606EETTV VLTTSH ‘O1SSLTMYV “THEOYOIV ‘6TVILH ‘0LOLSYVV
‘OSETOEMY ‘TEI98YVV ‘676 1EFVV ‘0688YSVV “TZH6LTVV 8856671V

83



PCT/US01/01328

WO 01/55316

‘€108 98THISVV “PTO6LIMY ‘6106LTMV “LO6SLIMY ‘TELLLIMY
‘9L9LLEMV TTSOSA ‘TLITSEMV OLIZSEMY ‘TET08A ‘152084 ‘16225A
‘8RIFISVVY ‘SO68LIMYV ‘CTO6LIMYV TLOLLEMY ‘TEC6LIMY VESSLEMV
‘8YT08A ‘90VSLEMYV ‘9T0T18A ‘LIBOIEMY “YHS09EMY ‘0TTELIMY ‘56965A
TLILLEMV SLSSOEVV ‘SOPSLEMY LIYILIMYV ‘TIS09EMYV ‘96T99EMV
‘TTOTSA ‘TOLSLIMYV ‘6L0TSA TISLLIMYV ‘TOSLLIMYV ‘8STZSEMV
‘LITTSEMV “68EPTD ‘STEGLIMV ‘SLLSLIMYV ‘TESSLEMY “607S0EVV
‘LTTYID “89108A ‘676080 ‘LIFESA “9L0STD “€5T8SA OvPLLIMY 09015A
‘TEEPTD ‘89208 “LP9E1A “THZ08A 9108 “L6015A 01965 ‘L8L65A
‘€8YLSA ‘TOS6SA “FIOPTD ‘€688LIMV “65TSLD ‘SH008A “$T008A ‘8L£08A
YEI08A ‘6L60SA ‘6THYTD ‘68865 “$6605A ‘69708 ‘9S8S06IV ‘TIZ08A
‘991080 ‘65865 ‘8£008A ‘€008 ‘99£08C ‘61708 ‘SLT6SA ‘88108
‘906108 ‘LTT08A ‘£5T08CA “0£018A ‘07208 ‘16£08C “66L1SA ‘01208

‘619650 ‘€TH1SA ‘LT66SA ‘€6108A ‘S6108A “TTOOSA “€878SA ‘69ZE0.L 966 -61 ws-1 £059¢8 101 | 061H(dH
€79 - S1 679 -1 STLLIS 001 | ZZOHIIH

OLSITITV 896 -6l peS-1 8860¢6 66 | 6EfdIdH

e -6S1 8IC-1 S18976 86 | SSIH(dH

162-¢1 LET- 1 8PL8EY L6 | v6XA[dH

ILS-61 LSS-1 706906 96 | 8SIALdH

"£50€£€0dV PUB “€Z9€00LV 9701 -1 Z81856 6 | 80VAIdH

0¥01 - ST

1605000V
pue “p/L1€07TV ‘TEIPO0DV ‘S¥SHO0DV ‘P00900DV ‘6SE000dV “YLEVEOTY
‘I€L800TV “191000dV ‘020000dV ‘805000dV “0LL9607TY ‘0STS00DV
“YL6900DV ‘9Z9€00dV ‘8TL800TV ‘9095000V ‘8¥SLOA TOSYO0DV ‘15086Z
*€9€S000V 867000V ‘0ELE6IN 0996004V OFSITOTV ‘v66200dV 9811£0TV
LL6TZOTV “01TH00DV “06¥S000V “TS65000V ‘1ZLIE0TV “TE0S00DV
TT669Z “€9ZLO0DV ‘€S86F0TV ‘€1T900DV “69ZEELLV THOLO0DV THLS6N
‘€8¥P8Z ‘LSS6V0TV 8815000V “TTEGETLV “9ZZS00DV “€1ZS000V 0025000V
6009000V ‘T808LX ‘01SL00DV ‘€£Z.90 ‘€9000 ‘TIFS00DV H8EFEOTY
789L000V ‘81L8007TV “TOTOT0DV “FESSO0DV “¥90L00DV ‘T0ESO0DV
‘9LL960TV “EE£TS00DV TITHO0DV ‘8€869Z “YE98LOTV 1129000V ‘6£T900DV
‘I8L6%0TV “0vZ000dV ¥8TETOTV 8607000V 0765000V 91£TTOTV
‘€T0LO0DV ‘LLEEEQTV ‘L60000dV ‘6STIEOTV “€SL86Z ‘0SS6+0TV “102000dV
‘€€1000dV ‘112000dV ‘S01000dV “LE£0000dV “08S00DV 9942000V
SLZ000dV ‘€95000dV TOFSE0TY “YE6IZITV ‘8¥£000dV ‘SS6L000V
‘6L¥900DV ‘ST1Z00DV ‘006TZIN ‘6¥ST00AV ‘69£9000V ‘12LTTOTV

84



PCT/US01/01328

WO 01/55316

‘0TLEIGIV “8SLEOTMYV ‘SITEGIMYV P8EVEIIV ‘C0618SVV “06LESOIV
‘99LS0EIV ‘6E1ZI8VY ‘661LPTIV ‘8S08YSVV “0¥9¥8TIV YTSLOSVY
‘€68TYOTV ‘YE080SVV ‘CECHTLVV ‘96L908VV ‘869T9EVY ‘120S99VV
‘6YEVLTMY ‘0TL669IV “961E0EMYV ‘009T08IV ‘80808SVY ‘I1T8I0SVV
8890111V ‘098T0SVYV ‘€9T691VV 1696111V ‘67L8T8VYV ‘1SH69VVV

‘L189LTMV ‘0T0TLSIV ‘18679EMV ‘868E8SVV “TTOSIYVY “TLS6TY €LE- ST 6SE-1 807826 80T | TONALIH

'G9T6SIVVY 626 - ST SIS~ 1 €TL6T6 L0T | s6AdrcdH

‘L8GLT8IV PUB ‘CESOTSIV 809 - S1 65 -1 T7TEE96 901 | 0IVALdH

"L90L6TVY §T9- 61 119-1 9709¢€6 SOT | 90VIMJIH

§ST-S1 1vC-1 165559 ¥01 | 8€AVZIH

"LLI96Z PUB “49S870UV -

TSITSOAV ‘IS9TSOUAV ‘660LT0UV “6998SI ‘8TH6HV ‘6TSTE0TV ‘€1568I
‘OPO0LY ‘LTH36V ‘LIF86V ‘S9616V OEF86V ‘TEYSEV ‘€THB6V ‘0TH6V
‘9L9090¥V ‘€L9090UV ‘15S890UV ‘CLECTV ‘05S890UV ‘8F81EI “LPSTEI
‘CT9PLI “TZES0H “9TZI0H 60029V ‘TEHTOH ‘€TSTIH ‘S91S00V ‘€0ST10H
27514 ‘8P1104 “0EHC0H PSOSONV ‘€8S0S0UV ‘669L0V “TOT0H ‘TTLYTV
‘STS00TV ‘091S00TV ‘LSTSO0TV “YSISO0TY ‘€91S00TV ‘96910H ‘€6910d
‘1€4Z04 “€9S 104 ‘8ZHT0H ‘LZE€Z0H ‘96£20T ‘66610 ‘€6220H ‘T62T0H ‘162204
‘8668SV ‘L66T0d ‘00120H ‘960Z0H ‘0SSE0H “TOIZ0T ‘SSEOZTV ‘9S£0TV ‘€00T04
‘QILIOT “18YTYV V8YTHV ‘PELGEV ‘SLOLEV “VLOLEV ‘L866VV ‘0vFITOTAV

‘096EHT “TVLSLY “Y808TV ‘S808TV ‘8L066V “LSEOTV ‘8SE0TV “68667V 121 - SI LOT-1 L68S16 €01 | 0ENFOJH

816 - SI 06 -1 960¥£6 701 | 90AAIdH

"78€800V PUB ‘CESEEX ‘€ET090MV ‘9S9ETOLAY “LSY6LI “LYTL8N
80800V ‘BEVOEV “6998E0UV ‘06 1EVV ‘6VLTEZ ‘TOIEYV “L8F990UV
6772009V ‘S8£090TV “69960A VLTTSOUV ‘S199TV “9SYSHV “8€1090UV
60SE1A 0100SA “YISITOAV 067990V ‘S65T8V ‘88990dV ‘€ET0ST “8T105]
‘TETOSI ‘9TTOSI “L9EYTI “TITEE0AV ‘EV¥800UV ‘L0S88A ‘S66¥6V 0vTyI0TV
6588709V “YTLTIA “8LTB00UV 9698504V 0STLBN ‘STISEIAV ‘LTI8X
ETTOAV ‘TLIFHYV “STSETI ‘67SE6X TELIYV “LLYS8V ‘9T9T8X T8YI90UV
‘96£S8V 88ILIA ‘LITZI0GVY “OLITEILV “LyS88A LOTSTOAV ‘TISSLY
‘68,68 ‘916¥8V ‘6065TV ‘SSILIX TLOITA ‘Y19¥€A ‘B6ZTIV ‘00ETIV
‘0TTLIV “09TSYA ‘9868LIMY ‘SLO6VID 0S6LIEMV “0S8SESTV €0TT1SA
‘€868LTMYV “€6S8VL ‘LTS ‘6EV08A ‘CTLLLIMYV “YLLILIMYV “TOE08A
VLITSEMV ‘TISEEOVYV ‘LIGLIEMYV ‘TI68LIMV ‘YI68LIMV F006LTMV
‘BTOGLIMYV “PSLILIMY “B068LIMYV ‘BTSSLEMY ‘CELLLIMYV 0868LTMV

‘6TE6LTMYV “9SPLLIMY ‘6068LTMV ‘0T06LTIMV ‘SOSLLIMY ‘9068LTMV

85



PCT/US01/01328

WO 01/55316

‘TESSO0DV F90Z00DV ‘€S8STOOV ‘TI¥S00DV “L9S000dV ‘6THZ00DV
‘€09TZITV “S0¥9£0dV ‘TESHO0DV 89T0T0DV ‘TZOFO0DV LITH00DV
‘TOLY960TV ‘8€T900DV “€ST1ST0AV ‘LYIE00LY ‘9TTLOODV QLSTCI TV
‘8T0S000V V687000V ‘6L0800DV ‘$91TZ0TV ‘TZECETTV 616,000V
“YTES00DV 0697000V ‘660L00DV LEOY00DV ‘STLI00TV ‘0LZ9000V
‘8ESHOODV ‘LY96V0TV “989L00DV ‘ZT80S00DV ‘6£8S000V ‘€£€98100V
‘LY1ZTOTV “P8TETOTV ‘CSEECTTV “PI8Y00DV ‘€88Y00DV “bLTS00DV
‘80£6Z04V “8TSE00AV ‘LEOSO0DV “TIE900DV ‘SLTS00DV ‘9LESO0DV
‘600€£000V ‘1ZFTTI0DV ‘1ESHF00DV “$S9P00DV ‘8IE6ETLV TITSO0DV
‘0L¥Z000V ‘160S000V ‘+88700DV “91LZETTV ‘80£L00DV 8875000V
‘¥9SL000V ‘LL6E00DV 1165000V “VLY8LOTV “TOPSEOTV ‘698610TV
‘TIS6L0TV “9IEVSTIV ‘CSPSOYVY PE6YITMY “80T8T8IV ‘€H60TTVY ‘TE999H
POS6LM ‘SOLSEOTV ‘LY0S0Y AV ‘STIOS0MY ‘6119%CIV ‘1SLEO0IV ‘SELYISIV
‘61LS80IV “‘TITEOH ‘TITLSEIV ‘1LTITSIV ‘88TLSEIV 8856611V ‘6568 TH
‘8LTRETMY “EIL6TTTV “88TIHPLIV ‘STSOTOVY ‘606¥99VV 9S1970TV
‘808SYOTV ‘€LE6SITMY ‘YT6VS6VV ‘TREOLTMY ‘TLZ0TIVY ‘CO0ELSYVV
‘CEPILTMYV ‘S69VEPIV ‘TOTSSOMY ‘8670S0MYV ‘T8688LVV ‘€8ZESSIV
‘CPTSSVV ‘V9096TMV “CHEPSOIV ‘8L989STV ‘88Y69TMYV ‘S09LSTMY
‘OLISOTMY ‘6EE6VTIMYV “66VLFVV ‘SS6LESIV ‘V0V0I MV ‘LTRILTMYV
“YOCTILVV “96¥LOTIV ‘S66LIV ‘ESHE99IV ‘06EEEOTV ‘LLOSTEVY

‘67 CS88IV “L60V6YVY “9SOTSEVY ‘BISSYEIV “V6vE8LIV “THIPTOIV VLISHPIV
‘906LLSVV VI9TOLVY ‘89T0FCIV ‘8I989IMV OVEVLTMY TSH108IV
PSIEOSVYV “TIEBSOVY ‘SLEESOVV ‘$999€CTV ‘O6+89H VY ‘C06T0EMV
‘809L0CIV “1299T8VV ‘SITELTMYV ‘€OSISSVV ‘18818ZIV ‘600€70TV
TLLESYVV ‘LOTSTLVYV ‘SSTSTLVV ‘8SOVSLIV ‘010T8LVY ‘LI068TIV
‘CEEYOOVY ‘09LOTIIV ‘L6VOPYMY ‘60¥970TV ‘SSESLYVV ‘TSEVLL ‘€S0SHOTV
‘€T0098IV ‘TSOELH ‘T6F019VV ‘L6EETIVY ‘T8£806IV ‘6887E9VV ‘CTHIVSVY
‘L9TI89IV ‘SIVLIOIV ‘TLLOSYVY ‘€8106VVV ‘8LYGFIIV “9EE9LSVV

‘08LL69 ‘L666T9IV ‘LSSTIEIV “THYSSH ‘SIT6ITVV ‘11TOSEIV ‘90ZSSEIV
‘LERETSVV “TOLOTLVY ‘TOOETIVY ‘LLSBOSVY ‘TTTYLLVYV ‘B98LTEMV
‘LETETTAY “18VTLEVY ‘T0IFPIIV ‘600S9TMV ‘0SETO0MY ‘S9TRETTV
‘YSPPISIV ‘TSHRIIVY “THO8TSVY ‘TR9TO0MY ‘TS6LY8VY ‘€9STSHVV
‘YTYSTSVV ‘CYISEYMY ‘1E€C8PYVV ‘CSHPILVY ‘VI8I6FVV ‘6L01ESYVY
‘LITOLTIV “PEETOOIV ‘LITHESVYV “B0LYR6VY ‘THESTOMY ‘EFELSITV
‘SYSOPPMY TICILYIV ‘LSTSYEIV ‘TSTYSOMY ‘THIEISVV ‘STLEESVY
‘66E1TSVYV ‘T9L66TVY ‘€TETTSVV ‘8S8HP0TV ‘0SETOEMY ‘6LTSEITV

86



PCT/US01/01328

WO 01/55316

"180SE6IV PUB ‘676179VV 10¢ - S1 L8C-1 6v16¥6 SIT | $SdAIdH

0929V PV 0 -S1 88¢€-1 S18TC6 ¥11 | €0LAfdH

"LTI9TOMYV PUB “686E1TVV 6CL-S1 SIL-1 6SLL98 €Il | €6MAldH

"091L00DV PUB ‘LE1900DV 616-61 05 -1 YLOVL6 CIT | €SDHIdH

"L86900DV Pue ‘TLITO0VVY cee-SI 8IC-1 SIEBT6 11 | 20TdfdH

"0S8IVH pue ‘LITLZL ‘€11HSYd ‘9OPSSEOVY ‘SE669VIV 0¥ - S1 9Tr -1 L98658 OIT | LISHIdH
"7996101V PUB ‘TLTTON c09-61 886-1 ¥68596 601 | TILHIdH

"ISOEZ0EV PUB 9709000V ‘TEIL00DV ‘0ESSEOTV

‘TES6Y0TV PSITZOTV ‘$96000dV ‘TSH900IV ‘SSS000dV ‘€SL86Z ‘LSO¥000V
TSE000dV 9L9L00DV ‘S9860TTV ‘1619¥ 1AV ‘TOYTO0DV ‘S8TLO0DV
‘I18S8LOTV ‘TT0S00DV “¢9ST00DV ‘SST1Z0TV “YTLTTOTV $061£0TV
‘I¥29000V “THLS6N ‘$687000V “YT6LYN ‘L6S900DV ‘TOETTOTV 019000V
‘8EIY00DV ‘TLLIGOTV ‘LT669Z ‘CE0F00DV F00000DV ‘61L69Z 0ETIE0TV
‘LLSTEOTV “STO9I0DV “F90L00DV ‘€098L0TV 6107000V “9LLEVOTV
‘9LYZ00DV ‘LOTLO0DV “6T8601TV ‘SSI9000V ‘8L9S000V ‘€THSE0TV
8875000V 4009000V ‘0£ZS00DV ‘SETSO0DV ‘TISYO0DV ‘TLLSO0DV
‘TEPO00dV ‘8E1S9TAV ‘66LTET IV T8HYTITAV P89C00DV ‘$9SZ00DV
8607000V ‘LZ1800DV ‘S99£00DV ‘€56000dV 96L7000V OFTYSZ ‘LLTIE0TV
‘6£2000dV ‘8E8P00DV ‘ST09ETTV ‘169£00DV ‘8TEL6M ‘TLSICOAV 4664000V
‘C009¥ 2LV ‘TH0T00DV ‘68STE0TV “966900LV “€61S00DV “008191AV ‘VI1SEN
‘STO000DV ‘TIPS00DV ‘STZSO0DV ‘STT800DV ‘189SE0TV ‘SHL86Z ‘CCLIEOTV
‘6LETO0DV ‘TI¥6000V ‘LI0T00DV ‘STOS00DV ‘S6L6VOTY ‘SS08000V
“Y$TI000V ‘T66ZETTV ‘060TH0IV ‘9T6S9TAV “S8TIEOTV ‘00ILETTV
‘1L8S00DV ‘THO6ZTLV ‘S9TLO0DYV “€6S8LOTV “8SHSEOTV ‘$60000dV
‘€16¥000V ‘€OE6LOTV YSELOODV “S9ETO0DV FSIS00DV ‘601€000V
‘€€65SX ‘TI6E00DV S300000V “LESLOODV “EV6¥00DV ‘S86601TV
‘955000dV ‘€EE0SOTV ‘9897000 “6206007TV ‘SSTIEOTV ‘SETEYZ ‘978E8Z
“PPL86Z ‘1¥0L00DV “0EFT00DV ‘L8SSEOTV 91L66Z ‘8TOFO0DV ‘SL6V00DV
‘TTT000dV ‘€#0000dV ‘11ZL90) 6580209V ‘P8SY00DV 1615000V 8715104V
‘8¥8Y00DV ‘LE0000dV ‘SOT000dV “LOTI00DV 6105000V ‘LSL6VOTV
‘IS91E€0TV ‘9FTS00DV 0708000V ‘9¥8€8Z ‘0S6£000V ‘0T8S00DV V195000V
‘0T0%00DV “ISLLO0DV ‘TSEOETAV “9696V0TV ‘L8SYO0DV ‘TTETTOTY
‘965670 TV “SLZ000dY “0SPLO0DV ‘8S91ZITV 0815000V ‘SZ86+0TV
‘T1£000dV ‘09£900DV ‘L696F07TV “91ZH00DV ‘S067000V ‘01£C00DV
‘IS0L00DV “YTTSO0DV ‘THEOETAV 6700004V ‘vrSPO0DV ‘1€LLOODV
‘ISTLO0DV ‘6956901 ‘T89TE0TV ‘L8601 TV ‘0SLLO0DV ‘ISOTE0TV ‘TSHTO0OV

87



PCT/US01/01328

WO 01/55316

‘ISSLSEIV “166TVSYV STLYFOTMYV P09L8SVV ‘LIT09TIV ‘L1£300MV
‘LO6VLICIV ‘L69TSTIV ‘6TTISEIV ‘TI6T8IVYV OFIFEIVY TTTOSIAV ‘8£666VIV
TOTISIIV “TE8T6FVVY ‘S8ESITMV ‘S8LIE0TV ‘CHESSEIV ‘LIGEEMVY
‘P8O0ELVV ‘ELITISVYV ‘S60E96IV VEI66VIV ‘TOOISTIV ‘8ESHYIVY
‘T116Z8SVV “TH6TTISVV 9COCCTIV “CHSTLYIV ‘OLLOTIIV ‘8PSTHEIV
‘CSHRETTV “CT0T0EMY “PLILISIV “I8IEISVV 0v6rH0TV ‘TESZSTIV
‘CTETTSVYV “TOTOITMY ‘SSLOOYMY “YTIT16TIV ‘89TI6TIV “0S86EEIV

‘686674 ‘88769TMYV 0TII6IVV ‘8SS6EVMYV ‘9P8880MY TOTEETIV
‘TSLELITV ‘LIS9LTMY “TLTITSIV ‘€0618SVV ‘6960LYVV ‘600S9TMV
‘SISETLVV “65ST0TIIV ‘98586SVV “TES6TOIV ‘6V0T9TMV ‘9L8E0EMY
‘981TELIV “60080LIV ‘TI8TLLVYV ‘009108IV ‘LSOTSOVYV “0S0TICIV
‘LITOLTIV VI¥98YVV “6TLS8O0IV ‘800888IV ‘6TLELETV ‘TOTI0VMY ‘SS6FSLIV
‘TYEITSVV ‘SSELESTV “S69VEVIV “T670T19VV ‘SC09TIVV “1609TIVY
‘069TH0TV ‘$C06T0MY ‘SIS99TMV VILTSOVY ‘00701 MV ‘SO86ILVY
POTECTIIV ‘868ETOIV ‘VSCTOCMV HTY6SVY ‘CSHPILVV ‘0£00£9VY
‘01L86TIV “TTLILSIV ‘TSTOSTAV ‘SLETESVV ‘VOrovyIV ‘CHI8EPMV
‘OLEOISVY ‘6VEVLTMY 96TE0EMY “TLIESOIV “COSISSVV ‘Crreelv
‘I18818TIV 987901V ‘9808CEMV ‘ILTVOEVV ‘06E0E8IV ‘8LLYISVV
‘SHIP6SVYV ‘SELYIBIV ‘0TLEGIV “PrTYEIV “VTOLTOIV “PSOSHEIV ‘LOCYEIVY
‘CESTIIVY “€LTIE ‘8SIPSLIV “ESTPOPEIV ‘0TLSLEIV ‘L666T9IV “F0OS6LM
‘€8Y/881V ‘08CEI9IV “CIVIFOTV VISI6VVV ‘COEIEVIV ‘H99THEIV ‘L9068TIV
‘Ov8889IV “ISYLOL ‘TEVEETMY “TIZOSEIV “TEI6HOIV “PEETI0IV ‘60v9+0TV
‘CTT6TSVYV ‘1SP69YVY ‘96TSTN ‘SOTEGIMY “LTRILTMY ‘THI6HIVY
ISPTLYIV ‘6580SEVY “0F9H8TIV ‘S0TLSOMY “000STSVV ‘89S6EEMV

629 - S1

S19-1

L0¥8¢6

611

62101dH

"069L70dV PUB ‘LE£99061V TSLSI8IV ‘ST980YMV

986 - S1

TLS -1

18CIS6

811

STVAIdH

‘eR66LTIV

8% - S1 -

0Ly -1

950516

L11

100d1dH

9020100V PUe ‘97LHE1dV

‘0STH000V 1285000V ‘95€£50AV 6285000V ‘€TTHFO0DV ‘1LOE00DV
‘€990700V 0667000V ‘L¥$88A ‘€FTOS0TV “89TETOAV ‘6TSS00DV ‘1#0£000V
‘LS96017TV “TOS000dV ‘LFTE00LY 6059000V ‘9LTLO0DYV ‘9991€0TV
‘C16¥000V ‘1L0S00DV ‘L96+00DV ‘TSOLO0DV ‘FH08000V 889,000V
‘90£0S0TY “00£S00DV ‘L98960TV ‘S0¥9£0JV 8995000V ‘878Z8N T1Z08A
‘69208 ‘€7008A ‘SEFESL ‘€5T08A “‘66L1SA “L8L6SA ‘07208 ‘16£08A
‘01208A “1EEYTD ‘61965 ‘65865 ‘0£018A “TTO08A ‘€878SA ‘99108
‘8€008A ‘LTT08A ‘61080 ‘SLT6SA “TOS6SA “L9¥6SA Y9108 ‘9L0STOD
‘6L60SA ‘97018 ‘€THISA ‘YIOPID ‘S6108A “OFEISH ‘0T609EVY ‘68EV1D

I1LL-S1

LSL- 1T

876688

911

194d(dH

88



PCT/US01/01328

WO 01/55316

6570004V ‘€€8670TV “TCIOTTTV 650990 ‘TESSO0DV “€ST1900DV L96+000V
‘610700DV ‘IHSL00DV VY8IL6Z ‘1EES6Z ‘S98Y6Z ‘9TETTOIV ‘6THT00DV
‘687787 ‘€L0000dV ‘1ZET60) 0ZL800TV “LT1E£T90 ‘$0T000dV ‘LZ1000dV
TITECTTV $96£00DV ‘€EE6L0TV 0697000V ‘9¥0100dV ‘6L19000V
‘9L89604V 6901614V ‘TIT900DV 6£6601TV ‘T£6¥00DV ‘S686701V
‘T6YZ000V 0100004V ‘LESI00DV ‘€£98TODV “TESFO0DV 0969000V
‘6SST1SN ‘6L0900DV ‘TEISO0DV ‘€E96LTAV ‘L8TTO0DV ‘SLIOTODV
‘6£9800TV ‘€8ZETOTV “bHTS00DV 8569000V “TE96V0TV ‘TOS6000V
‘LOETZTOTV “99SS00DV 9¥6000dV ‘THIZETTV ‘8902TOTV ‘€0SOTTIV
‘9SHTT00V ‘0L8Y00DV ‘6¥0€000V 6509000V ‘9£LS000V 8008000V
‘1SLS000V ‘SE0£000V “6ELS60 “LLO000IV ‘STSLY0AV ‘88TTOODV 9805000V
‘L0YTO0DV ‘699€000V 996,000V ‘1891€0TV “YZI0000V ‘6885LZ 8865000V
‘€00£00DV 6822000V 1065000V ‘S09¥00DV ‘€00000DV ‘15SH00DV
T696V0TV “TOTTYZ ‘1196707TV ‘THZLOODV ‘86+HTOTV ‘8£9800TV 9800000V
*0ZYSEOTV “T89S00DV ‘L18F00DV “069€000V ‘0£L69N) ‘1+TO80TV
‘0TETTOTIV YTHYEOTV 6559000V ‘T19601TV ‘0HTLO0DV 6906000V
‘00£200DV ‘8LYY8Z “T8PSO0DV ‘TIHTO0DV ‘TEOT6N ‘YSS6VOTV “SELICOTV
‘I17686Z ‘6£8S00DV 6285000V ‘860£000V 1285000V “€TETTOTV ‘€FS900DV
‘€0LY00DV ‘Y6¥SE0TV VY8PPS8Z ‘69L8100V ‘12ZL00DV ‘vH2000dV ‘0LOF00DV
‘IYSSEOTV “8SSTO0DV “6FST00AV “€S6¥000V ‘191TTOTV ‘F#S9000V
‘TYEOSOTV “€E0S00DV “T067000V “TZSHO0DV ‘€8TIE0TV “0196+0 1V
‘SLEOTMYV ‘S6E88HVV ‘98069SIV ‘6SS6VLIV ‘THIVTOIY 9091C6VVV

‘THOSTN ‘01S8ZOIV “PIE10d ‘YT969¥IV ‘1861CLVV ‘818SEOIV ‘096EHTMY
‘TLTLI6IV “T9TOLSIV ‘SH96L0TV “80Z8T8IV ‘€9S6ESTV ‘SEFOLTMVY

‘LLSE8IIV “EVLLLEVY “96T1LOMY 9TIT66VY ‘66E1TSVV ‘S66HYLIV
‘TZL6TLVY “ISELESVY L890T1TV “906LLSVV 916EL8IV ‘TSH108IV

‘S0TETA ‘SSTISIV “L8YTLYIV ‘TOLSTIMYV “806998IV ‘988ESIV “6L9SHTIV
‘6881S6IV ‘0LOTLEIV ‘0TSE0LVY “SITELTIV ‘0T666SVV ‘€96T0EVY
‘606T9TIV 8560651V ‘68906STV ‘C0069HIV ‘T1E8VEVV 68487 IVV
PPITLOVY ‘S0T69SVYV ‘TS6800MV “THLSIOVV ‘RG8LEYVV ‘T1SSHIIVV
‘878901 ‘850880MYV ‘68YTOTMV ‘ESH699IV LIEGISVV 9T0SLD ‘88659€IV
‘T6STOSIV ‘TLETESVY ‘6061TTIVV ‘0S8LEGIV ‘SOOLSTMYV ‘8SLTLTMY
‘b80LESVY ‘8TSTOOVY ‘TOOETOVY ‘THTEVIIV ‘LyPO0rMV 9£807P MV
‘CO618TIV 16961171V ‘0LOFSOVY ‘TI061d ‘LE6ELSYIV “OLTOLTMY “TLYI9LIV
“bYTSTIIV “THL6SSIV ‘LLTSYIIV 98650 ‘ST68YOTV “STESHLIV “vL90TITV
‘09019SIV “SOL6VIVY ‘6VLETEVY ‘1S9L]TIV 9OEV8LIVY ‘SOT8EITV

89



PCT/US01/01328

WO 01/55316

€1Z-S1 661 -1 909¥L6 PEL | STIArdH
"TOSSEOTV PUR ‘GCTGRSVV ‘60EH98IV “980Z8LVV
‘6L6098VV “LLYTHOIV ‘€HEV80IV ‘8SELTOIV ‘9T6VIIV ‘SLEOVLIV “TS88SHIV
‘TE9LIIIV ‘8F8FS8VV ‘061808IV ‘88E808IV ‘THISSSVV ‘SO08SHIV ‘ESSEVLIV 8TIT-SI PIIT -1 1TL8%6 €€T | ocT1drdH
990,000V
PUe ‘SEIHTOIV ‘SOTTRLVY “L8OLIOIV ‘IL6TLEVV ‘S651TM ‘TOSOTN 8LL-SI 9L~ 1 68869L ZEL | 9LTdIdH
"TL0S0YT ¥y - SI LTV -1 81898 I€1 | sesdardd
851694 615 -SI S0S- 1 SES9TL 0€t | zsSdIdH
"008661VV £65 - GI 6LG-1 06£S9L 621 | yLSAIdH
‘THOTHZ Pue ‘9y81TH ‘S89¥1H PES-GI 025 -1 79€579 871 | 60NdrdH
0977000V Pue ‘S8%6LL ‘66E6LL STy -S1 Tiv-1 8T601L LT | ovNdfdH
"CL6TSEVV PUE “€LTL68VV ‘9TL609VY ‘1TESISVY “TISLOSIV
‘SSTITEVY ‘TZTHOTMY ‘LILYTOIV ‘RTSTOPVV “CE61LEVV ‘00909VVV $6S- 61 08S-1 £800L9 9Z1 | SSTOrdH
‘S6¥TSTAV PUB “$SLS00DV Ty - S1 80V - 1 009.88 SZ1 | 09NOIdH
SLT-SI 192-1 970669 $T1 | TESOIdH
0P - S1 9Ty - 1 780STL €21 | €¥SOIdH
"€108000V PUB ‘€£S6000V PSS - 61 ovsS -1 L80SL6 7C1 | €LSOIdH
w9 - Sl 879-1 676655 121 | 92LOIdH
"6S9ETL PUR 0780891V ‘€LETHOIV 81V0VTIV VOLLY.L SIv-SI 10V -1 vL3¥6¥ 0Z1 | I8IOIdH

"0€7900DV

pue ‘0$65000V ‘VE6LO0DV “TLE]IZ ‘T60LO0DV ‘+90800DV ‘SHCECTTV
‘LESTO0DV 9ZET6N ‘TE9TIN “THFI00DV “T8ILO0DV ‘€SSYEQTV “TIHS00DV
‘8€869Z ‘9TLYETAV ‘SSHHO0DV 004000V ‘1+0S000V ‘€91220TV “CHTLO0DV
‘6IETE0TVY ‘18ZETOTV ‘I6STIZIIV ‘L6£000DV ‘C09IZITV 6585000V
‘LYOV00DV ‘SLLIEOTV ‘S08TZ0TV ‘T1€2207IV ‘S6¥000dV ¥60200DV
‘89TT111dV ‘186601TV ‘€SHPO0DV ‘€TESO0DV ‘6T3670TV ‘6ES6¥0TV
‘6TELO0DV SYLIZITV “PSISTOAV “P88¥00DV ‘SLETO0DV ‘081¥SX ‘8+8V000V
‘885SE€0TV LS0900DV ‘1£0000dV ‘8£97000V ‘SE1000dV “LYTE00IV
‘€1Z000dY “VLZSO0DV ‘TS6000dV ‘€6SITIIV ‘940S00DV L86S8Z ‘SYL6VOTY
‘0S9TE0TV “9LECEOTV ‘10T800DV 0667000V ‘695670 TV ‘686L6Z ‘80£620AV
6597000V 6105000V ‘185€TOTV “TSHPE0TV ‘€52000dV “SHTS00DV “YT6LyN
‘LSHZ00DV ‘890L00DV ‘STIZ00DV “brL6V0TY “0SZSEOTV ‘S0S9000V
‘LLYZ00DV ‘190987 ‘969S00DV 7988904V ‘TIS000dV v18¥8Z ‘€#T080TV
‘S6E£Z000V SZEI6M). “TLSICOAV 6305000V ‘86ZLO0DV ‘61¥SE0TV
‘6YSYE0TV “TTLI60TV ‘8LLSO0DV ‘SI8SO00DV “PITLOODV ‘STIS6Z ‘189SE0TV
‘€CE000DV ‘TSTS6Z LLETTOTY ‘88178Z ‘S¥6+000V “1¥LS00DV “L¥1S9T1AV

90



PCT/US01/01328

WO 01/55316

‘CEECLX 686£8A F99610dV “9L0F00DV YLILISTV “609STLVY TSI0SIAV
‘S60T80IV ‘9L9EETIV “S9E60LIV ‘9T0SLD “TSTITA “LLOOVL ‘OVLE6OETV
‘91G8TSVYV ‘16961 1TV ‘866£80IV “0816TL “LT90VL ‘PTTSISVV ‘6TTYSEIV
‘9TSTOBIY ‘S9TTEIIV ‘SLTYETMYV “€8L90L 0T8T “0S066TIV 9569981V
‘16V0T19VV ‘S60€961V ‘9P6E80IV ‘9LS8T ‘98069SIV “886SIEIV “ILTHOGEVY
‘16T699VYV ‘T10S8SEIV ‘C0618SVV ‘€LY86Z ‘LOOEEIIV ‘TRLTESIV ‘670T9TMV
‘L666T9IV ‘8E980L ‘61€T¥H ‘TOTS80MY ‘TI6T8OVY “1L319ZMYV ‘1STHTEIV
‘9SHHIEVV “PSISITMY ‘BTE0T8VY “0LOFSOVY “TLEOOIVY ‘SESHIIVY
‘SSLOOVMYV ‘SYLYOTMV ‘8SSYE “TLLYSOVY ‘TTISSEVV ‘0SETOEMV
‘8SLTLTMYV “0E61LN ‘SO6ESOTV 989LSSVV “€LISET “0¥8699VY YSIE0SVY
‘TLTIT8IV ‘S8LO6TTVYV ‘TTLIOSVV “LITOLTIV “98Y8EEVY ‘TILTI8YVV
‘CO6TOEVY ‘LSLEYN ‘S8LIOTIV ‘STHFHIVV $8S988VV ‘961 E0EMV

‘98TLEA “0EG6LYEVY ‘LTRILTMY ‘99G6EC “COCTEVIV ‘6TO616IV ‘CLOVITMY
‘90ZSSETV “T8ISHOTV ‘6LTETA ‘1SOSISVY ‘§16LS9VV ‘SI899TMV ‘9TTHBITV
‘869EYTMV “CHESSETV “096EPTMY Y6806V ‘66169 ‘1LS8SETV ‘TE/TYTIV
‘8L980LVY ‘LTE6LYEVV “€8F0TT TV ‘TES6T6IV ‘L09EST ‘0TLEYSIV “0SSGEEIV
TEVEGTMY “LYPSSOEIV ‘09SHIH ‘691LEA “9LL8TA ‘POTIEA ‘607970 TV
‘8E06TOMYV PI6L]TIV ‘0LISITMYV ‘0SYEYSVY ‘6L8LSSVV ‘€TEITSVY
‘TPEIETMY ‘SECOPL “88LIVFVV ‘9L60VYMY ‘8691T9IV V9C98TIV
‘EYT089VY ‘TOESIEVY “YTTYIEVY ‘6L9SYTIV VL6814 ‘SHIV6SVV ‘SLOLIEIV
‘€806S9VYV ‘TS689LIV ‘S9T06YVV “0SSLEGIV ‘T86E0TMYV “I8FILVIV
‘TZP8I6LV “09SSYLVY ‘PE96H0IV “6V1TIEIV ‘1SY69PVV bT0SOVY
‘YEOLSYVV “0ELLLEVY ‘9LESGIIV ‘bH8YYEIV ‘CHLYITIV ‘SOVESSYV
‘1S9L8ZIV “0S0T96IV ‘€LTIE ‘TLYLYLVV ‘FLTSOIVV PEETIO0IV ‘6866CT
‘8GS8YITV “6VEFLTMY ‘8S0880MV OLTLYLVY ‘9EV8LIVY ‘SEFILTMY
‘9LEQTIIV TITEIYMY “T88ISTIV ‘06T6SSVV ‘ISLSTSVV “CYLLLEVY “9LTSTd
‘9Z1S0TIV “TO0TSTIV ‘L6918TIV ‘ISHLOL ‘YTI69PIV “TLYI9LIV ‘SEVSISVV
‘LLLYIH ‘8STEOSVY ‘6S1019IV “THIGHIVY ‘SHO6LIIV ‘CFSTLYIV ‘9SE98TIV
‘TSISIEVY ‘6580SEVY “087LYLVV ‘BE0SS6VY ‘TEITOYVV VOVOTVIV
‘948889IV ‘SOZEGTMY ‘ETLECTTV TLIESOIV ‘PETO80MYV 697061V

‘TEVSYLVV ‘TITOSEIV ‘VI816VVV ‘TSSSYLVV 0091081V ‘0v9¥8TIV 606 - S1 68 -1 EVTyTs 0rT | €IOVIdH
‘TEBLOZ 0ey - ¢C1 9Iv-1 0€8.88 6E1 | T6dVIdH

"T89SLN PUB ‘T69160VV ‘EHTHEN ‘0LE60H “8ET6SA TLEGOH “9SHYOM 0ZE-¢I 90€-1 81,908 8¢ | ELNVIdH
9L -Gl 8vL-1 801,09 LET | O0EXVIIH

"08%9000V pue ‘80Z17d ‘9L9Z0H SO - S1 16€-1 880LIL 9¢T | SYHYIdH

"70TS00DV Pue ‘TLT86Z 1€€-¢61 LIE-T £6SYL6 SET | PIVELdH

91



PCT/US01/01328

WO 01/55316

09€-¢1

9ve-1

8S8VSL

154!

6ONV(dH

"18L6%0TV PUB ‘8HSHEOTV “9TET160N “6L8FEN ‘OFLSLZ ‘L19L00DV

‘€09TZITV “LLYYO0DV ‘LLEITOTV $89ELN ‘EFOLOODV ‘TOI800DV
‘CFTLO0DV ‘TIELO0DV “0L9S00DV ‘G66EEETTV “TSTO00AV ‘SSIST0dV ‘807T8Z
‘S00TEZ 0687000V ‘€£96¥0TV 069710 9SIZOTV ‘TSIHO0DV ‘€66500DV
‘9EH0T0DV “00LFTN “POTSO0DV ‘L0T900DV ‘6¥SHEQ TV ‘1L0S00DV
1159000V ‘L8IY00DV TS6£00DV ‘1ZLEON ‘S9LFO0DV ‘09£S000V
‘TST900DV “8L8P00DV €H086Z ‘€SISI0AV 6107000V ‘€18700DV ‘8£85000V
‘TO9TE0TV “LEIPOODV ‘P18F8Z ‘091STOAV “00+8111 “TLITO0AY ‘TI0L00DY
‘8E9Y00DV ‘YPL86Z “YS8P00DV “F0T900DV ‘€SHH00DV ‘8TE0SOTV ‘1SSSE0TV
660,000V ‘0SYSEOTV “LLIPSK TTTLON ‘CISETOTV “9€€9000V ‘60TSEOTV
“YSOTE0TV “T6SSO0DV 0667000V 829000V ‘VILIEOTV 0TIOITTV
‘CSSHEOTV “LILYIN ‘S61T8Z ‘C186ETAV ‘6L0800DV ‘0STSO0DV ‘SH8T6Z
‘YOYECTIV ‘L86S8Z ‘PPSTO0DV “TLE6EV ‘0L868A “L9S000dV ‘Y9T100DV
‘T6TTIN ‘LS6¥00DV “Y0¥T00DV ‘TE6ZETTV “TLOS00DV 6597000V
‘€61700DV T12900DV 967000V 9156000V ‘FSO6EITV ‘€5S000dV
‘T6OVIN ‘889PTN L89FIN ‘669N ‘6LI¥SX ‘80TI00DV 9S1510IV
‘9905S0AV ‘S09LLS 8990209V ‘ST1800DV VZ6L¥N “YSITTOTV ‘THLS6N
‘LTHTE0TV “6690LS ‘€0LYIN ‘000L8A 6905000V “€9T¥00DV 0207000V
‘STLYIN “L8E000DV ‘S18S00DV ‘SI1000dV ‘ISTS00DV ‘91ZL00DV

‘L8LTLN ‘8T6LSN “PLYYSZ “L909TA “$9SS00DV ‘0TS000dV 6906000V
‘YOO “YISTOODV ‘LSOETODV “0OLELOODYV ‘LY0000IV “96€81N ‘989 IN
‘89PN ‘16971 ‘689% 1N TOLYIN L8YSLZ ‘SOLYIN. ‘S69¥1N “TTLY6Z
‘86ZL00DV ‘€61S000V 90£000dV ‘90LYIN ‘0vLS6MN “PTISO0DV 8611100V
TILYIN ‘TILYIN “TT6S000V ‘0£6SSX L8€ST ‘888S5L7Z ‘0591 €0TV

‘9Z6SSX 6105000V ‘PILYIN “TTESSX ‘8E0Z00DV 0ILPIN YS6£000V
‘860LLOAY “Y8TSO0DV ‘8SHSEOTV ‘98ELO0DV ‘LLSTEOTV “C1LYIN “61LYIN
6894209V ‘TI1000dV 6580209V “#¥0000dV ‘LLTLYTAV ‘Q1LP1IN ‘8TOSO0DV
‘910£6Z “€9070N ‘YS0TON ‘8S0TON. “P690LS ‘LOLOLS ‘SLIFSX ‘1ST00DV
‘800LSN ‘TE65SX “SLIPSK ‘T8IFSX SEES00DV “06LS00DV “TEOSO0DV
‘L£59000V ‘S6£81N ‘SO0T900DV ‘T08601TV 1625000V ‘€SSETOTV

TE6SSX ‘STTTEOTY “TH69000V ‘0LEI8Z ‘8PPSENTV ‘86€81N YTESSX “L690LS
‘66E8 111 “OFSS00DV ‘6T6L8N ‘LEESLS “9LLEVOTV ‘06£810 ‘SO0LSN ‘€6£81N
‘900LSN ‘TEESTN ‘T6ESTIN ‘08IHSX “8T6SSX ‘SEOTO0AV V6€81N TSISTOAV
‘ISSLEN ‘6L60EZ ‘86¥6000V L1008 ‘8TLYTN ‘600LSN ‘STESSX ‘L6T000dV
‘OT6L8IN ‘STLS00TV ‘0891€0TV ‘L661ST ‘LOOLS ‘865S00DV 9pPL00DV

92



PCT/US01/01328

WO 01/55316

‘615000dV 00Zv00DV “98TS69IV “T8E69N ‘607 16N “96¥L6OTV “6E1069TV LTL-S1 €1L-1 €€006L 6ST | T6eMVIdH

61 - S1 SOV -1 6381899 8¢1 | 619dIdH

"TEEOSOTY PUR ‘99€TZ0TV 981 - SI TLI- 1 106869 LST | zegadldd

8¢ - S1 PeC-1 LEOSTL oS1 | evadIdH

. 6L1-S1 S9T -1 05898 SST | SyadIdH
‘195857 pue
“THS8SZ ‘STO6LZ ‘VES6LZ ‘OVLLLOAV ‘0£9L6Z “SLEEILIV ‘TLETIH ‘SSITVH
‘OEV0LOVY ‘EVESGTIV ‘9T899LVY ‘CLETSTVV ‘bLSYEIMY ‘1S9S99VV

‘8€L99€TV “078888VV “6SESE6IV ‘TOTHTOIV ‘€T I00MVY ‘THEVISIV Ott - ST 9Ty -1 1L6S8L ySI | €6DdIdH
"867FZ0 TV PUB OI8LTIVV P8LEEIVY ‘0TS880IV “600¥861V ‘6VEELIMY
‘6I0Z9TMY ‘0ESESTIV ‘PBOGTLIV ‘TILOTLIV “T8LOTIVY ‘0TEILIVV
‘OTFILM ‘861000 ‘19LYTOVY TLSLOEVV ‘SOYSEOVY “TOLLIVVV ‘S8LYIEVV
‘00796H ‘006S0ZMV ‘9V8ETTVYV ‘T19TE0H 9TI0ETVV ‘T66SSN ‘TOLSSYVV
“YSYO6TVV ‘ELVLSH “906L0VMY ‘VIvL0YT ‘€69TLEVY ‘YTI1EIIV ‘608TEEVY
‘68TLOM ‘€LOSLTMYV ‘OV66TTVY 0SLETEVY “YIVPSEOVV “8V8SHTIV
‘8899TEVY ‘SLSOSM ‘8LISPOVV ‘LOSTIEVYV “60vS0EVV ‘EF8E60VY ‘CESETN
‘ISOS8L “THITYN ‘TLETEM OLLOLL ‘L6V6TM ‘LTEEYN ‘STTTOEVV “96SLOVMY
‘TT16Z8TVV ‘TS8TSM “9LEL6Y V6EOLH “€96L0VMY ‘6670EN ‘66TELH

‘00€0TH ‘STYTEIVV ‘6L06ETMV “Tr66LH ‘66£09TMV “SSTYEN ‘69€ELH Thy - ST 8Ty -1 6083€8 €61 | 1€HIIdH

"€0066d 0FP - S1 9Ty - 1 S¥8L98 61 | 681dIdH
"S60EETTV

pue ‘€188€W ‘OVLLLOVYV ‘LL8YO6VV ‘8ILEBEVV ‘01967 ‘6VL06M ‘STLI6H €LY - ST 65y -1 1¥L98L 161 | 680dIdH

"$6Z0VY9VV PUB “TLSTIA “‘6Z¥1961V ‘6¥LTId “6S6¥LL “9ESILN ‘S1SETH 681 - ST SLy-1 SEIEL 0SI | zoldldH

"‘ST1100dV PUB “TL0ZHZ PYOTISN ‘TSTESN “06L5TY “96£80H 815 -SI $06 -1 £8180L 6v1 | 9cAdIdH

"POTHYTIN PUB “$9369N ‘LELTSY “TOVLEH 818-61 708 - 1 $605€6 871 | 90dDIdH

8 - S1 PP - 1 L1888 Lyl | €6D01dH

'890L1d pPue ‘L90L1H 79€- 61 8YE-1 98L61% oFT | LTVVIdH
YTETTOTY
pue ‘6L16007TV 8065000V ‘TSZTSEOTV ‘1H06TZLV £89000dV TOS0T0AY
‘THSY00DV ‘969SE0TV ‘TLELSLVY ‘6VEEYTIV ‘9119L8VV ‘186ESSVV

‘PIV600MY STI6TIMY ‘TISTYTMYV ‘9998TH ‘TI8I¥CMYV ‘TLSITH 8.6-61 95 -1 19LSTL St1 | ISAVIdH

TL6ITY 89 - 61 YSL-1 000699 1 | 0TLvVIdH

9PTEETTV €6T-S1 65T~ 1 €0SYEL vl | LSNVIIH
1EV6F0TV PUR 7961000V

‘6986TM “TPLSOTMY “TLEETEIV ‘9S0E9TMYV “‘YEI8S0IV ‘€16196VV TTeE-SI 80€- 1 $8EISL w1 | LONVIIH

93



PCT/US01/01328

WO 01/55316

‘986587 ‘SSTICOTV “89TITIAV ‘SOES00DV ‘T6HZ00DV ‘80€L00DV ‘TIETI0DV
‘T8ILO0DV ZTST000dV 98TTE0TV ‘TICIEOTV “L10€6Z ‘6LT000dV ‘SIET6N
‘8STS00DV ‘TIETO0DV ‘6SSLOCOV 9156000V 8587000V 0875000V
‘V8¥78Z ‘6986F0TV ‘TYSS007TV ‘CI86ETAV 6510000V ‘L90S00DV 1677000V
TSST00AV ‘LEYLOODV ‘659SE0TV ‘LS9601TV ‘€18000AV ‘SSSSHOIV
‘6v€L00DV ‘9TZ00DV ‘09¥SE0TV ‘9SEESOAV “YOESO0DV ‘9ES900DV
001004V ‘TEI900DV ‘9L8F00DV 1285000V ‘$695000V ‘TLESOODV
“YS0L6Z ‘0STLO0DV ‘€FP900DV ‘€165000V ‘OY3E8Z ‘S6£Z00DV “1STSEOTV
1885000V Y8ETIODV 6585000V ‘LI1TH00DV ‘LEOSO0DV ‘STEOSOTV
‘Y78L90AV ‘L89¥00DV ‘€S67000V ‘980SE0TV “SELIEOTV ‘8EIELN “S8SLOTIV
‘LTSS00DV ‘€000000V 9005000V ‘069L000V ‘SLETO0DV ‘L87F8Z ‘€85800TV
‘BETEET TV “0THPEOTV ‘T1L0SO0DV ‘62SS00DV “8991E0TV YS06E1TV
8LS1TITV “000¥00DV “TLTILOODV ‘Ly6¥000V ‘8TTHO0DV ‘€£88LT ‘STSHO0OV
8655000V Y¥3€8Z ‘YI8F00DV 1625000V TT6F00DV 0TTS00DV
0809000V ‘L6T1€0TV ‘STESO0DV ‘88€9000V ‘TI£900DV V696+0TV
‘LIYETOOV ‘0ETTEQTV ‘€1E€900DV ‘06£Z000V YLIFO0DV ‘€0¥9TT AV
‘001000dV ‘S8S+00DV ‘86TLO0DV “YIELO0DV “PEIELN ‘EEIGLIAV F8IC00DV
‘6£9L000V ‘8£ELE0AV ‘00SS00DV 99€500DV ‘€92000dV ‘TELLOODV
‘€Z85000V ‘0Y0Z00DV ‘€E0Y00DV ‘060SE0TV ‘TYTLOODV ‘SYL6VOTV
‘T1S000dV ‘SHSIE0TV ‘18€L00DV 188Y00DV ‘€HZS00DV ‘€1$S000V
‘9£0000dV ‘T0S000dV P6SIE0TV 6717000V ‘TEFIO0DV LI9E00DV
‘CSSPEOTV ‘CELTEOTV LLSTTOIV ‘T16¥00DV ‘0v6S00DV ‘S80T10DV
605000V ‘SEOE00DV ‘0S0EZ0AY “LSHSE0TV “S6E1ZOTV “L86TETTV
‘L96700DV ‘65TH000V L1STTOOV “901SE0TV 8¥0£Z0LV ‘8€0100dV
‘PE6LO0DYV ‘S8ISEOTV “THIZEITV 86601 TV ‘6THPE0TY “1¥686Z ‘LOLLOODY
‘€SEL6Z ‘B0LSLN ‘OFIP6L ‘9S9659VV “6LS688IV “CLETHOTV VLTILEIVVY
‘TOTTSSVV “PSTOI8VY ‘LYTS9PVY ‘TILI6N ‘€H60LSIV 996ZSSVY ‘006ZE6IV
‘961897 V'V 00V ISSVV ‘SS8600VV “TSLTITVV ‘16£618IV ‘€TS6ILVY
‘CLETYOTV “LEGEYEVVY ‘T61ZLTVV “90L1T6IV ‘OV6LETTV “0V8660VV

‘b880LY ‘LITY6HIV ‘88TIETMYV ‘STEVON ‘STLITD “TTSOTEVY ‘90967EVV
‘LLLLEOTV ‘CLIFSOMY QLTISTIEVY ‘TOZLYH “98SLIFIV ‘08066SVV

‘8E6STH “6LSESSVV ‘FTHITSVY ‘QE8TSHIV ‘L960ZSIV L8IS9OVY YT8LLSVY
‘CPETOIVY ‘6T90V.L “€8L6LLVY ‘68Y8LEVY ‘1608E8VV “VLES6TVY
‘S98S6TVV ‘19920EVY ‘LOTTOSVY ‘6618ETTV ‘LILIOEIV ‘TESSIIVY
‘LOLOSSIV “89ZISSVV ‘000ELSVV “TL6609IV ‘ILTI0IV ‘6TE009VY

L8E-6T

eLE- 1

T115€6

091

90AVIdH

'9905S0AV Pue ‘9S0€T0LY

94



PCT/US01/01328

WO 01/55316

‘L9660TTV “0L6961AV “F0LS6Z L9T900DV “€50100dV ‘SLETO0DV “£565000V
T€0900DV ‘8LSTTOTV “L18¥00DV “8195000V “VLLTZETTV ‘TOTE00DV
‘8T6120TV 8855000V ‘811611 “900£000V ‘680SE0TV “POL6LOTY TESHO0DV
‘r8F000V ‘0S0£T0AV ‘TE6TEITV “€00¥00DV “€9ZL000V ‘1££S000V
‘IL6S00DV ‘0ELS00DYV “16TS00DV ‘TEFO00IV ‘€6TIE0TV ‘€91ZZ0TV
‘0¥08000V ‘LOSYZOTV ‘6Z8LTTAV ‘TOYYEOTV ‘91Z000dV ‘€62Z9N) ‘90¥LO0DV
“Y81S00DV ‘TE189Z ‘TSTSO0DOV “Y8TLOODV ‘8££000dV “0¥LS6N “TS1S00DV
‘T8YS00DV 88EPOODV “9LLIGOTV ‘060987 9119000V “TILE6VOTV VLE6V00DV
‘0¥TL00DV ‘809SE0TV “TI0S00DV ‘6£85000V ‘LTELOODV ‘SSHP00DV
‘S6ZS000V ‘PIPSEOTV ‘S9LTSTAV “LIYP8Z “06£200DV 8010004V ‘0¥0000dV
8TTSO0DV ‘6T0000DV ‘901+00DV ‘YrTE6Z ‘LS0S00DV L68700DV ‘LOSOSOTV
‘STIY00DV 8587000V ‘TSST00AV ‘#90800DV ‘L69S00DV ‘8980709V
*€980209V ‘TLSIEOTV ‘91ZH00DV ‘8TEL61) “SOTLOZ “STHLOODV ‘S8LYO0DV
‘182000dV ‘T9£000dV ‘€6£120TV 8910004V ‘€50000dV ‘88EL00DV
0129000V ‘LILTEOTV “Y96£00DV ‘L88Y00DV ‘L06601IV ‘010£00DV
“bSTIZOTV “121000dV ‘8L6ITOTV TTEO00dV ‘9SL89Z L¥ST6Z ‘L6V8IT TV
‘881787 ‘TYE6LOTV ‘S89L00DV “86ZLO0DV “TSTLO0DV ‘LEIY00DV 9201201V
‘666£000V ‘€861£07TV ‘CETS00DV “P6LOGSIV ‘98€80.L “Y0OP06SIV ‘L8THEIIV
‘CY660EIV ‘8LSS]TIV ‘SHITESVY ‘STTHOPMY ‘91SL8SVV 1T98LSVV

‘CEV8ILMYV ‘TOTLOEIV ‘LTT69OMYV ‘L8TITITV ‘LTTI6LIV ‘8LTIO9VV P8I - C1 0L21-1 L86906 €91 | OIAVIdH
YYST6Z

pue ‘€10S0H ‘08€ZTd “895S0Y ‘08¥0TY ‘C¥1€SYT ‘TTIVLL ‘T1199L ‘0TOEVOTV €16 - 61 667 - 1 LI8YLL 291 | 6LdVIdH

126 - 61 L0S-1 ¥09€L6 191 | 0LOVIdH

'$9¥00TAV PUe ‘€£€9000V ‘S800000V ‘€T6500DV

8805000V “PST000dV ‘0£F900DV ‘CHIF00DV VI1S6Z ‘TIL6VOTV ‘6L0SEOTV
9209000V ‘TIGLSIN ‘€0T000dV ‘€L9¥00DV ‘16TIE0TV ‘8TSEE0TV
‘TH8LOODV ¥ST900DV ‘V0YT00DV “SHL6V0TV ‘88TS00DV ‘CESHT0AV
‘0SE€T00DV ‘€887000V 098,000V “€66500DV ‘61SS000V TEYLOZ LSLEVOTV
‘TESZ00DV ‘LLITEOTV “TZEI60L “F0STOODV 8LYTTOTV ‘LE0900DV ‘TH06ZTLY
‘LLTSO0DV ‘6L16007TV T9¥SE0TV Y6THEL “TIFO0DOV ‘88ELO0DV “I+¥9000V
“brSS00DV ‘0LPT00DV ‘898L00DV ‘0LLYFO0DV ‘0THSEOTV ‘TIS000dV
‘86£SE0TV “LTTLOODV “¥60Z00DV “FT6LYN. ‘0£0E00DV ‘8€0000dV 9010004V
‘8¥69000V ‘8IE0SOTV ‘TOLIG0TV 696961V ‘FSOZO0DV ‘ST0S00DV ‘6S€€LZ
‘LEOEEN LTHPTEOTV “LE9S00TV ‘69€T00DV 8STLITTV ‘60¥S00DV 0879000V
‘€990Z00V ‘0085000V 8980709V ‘LSTLI0AY ‘S¥TSO0DV ‘STTLOODV
1607000V ‘L8SSEOTV ‘S0F6000V “0188LT ‘189€000V ‘180S00DV ‘S891€0TV

95



PCT/US01/01328

WO 01/55316

‘TT0L00DV 91ZL00DV ‘€61L00DV ‘659+000V “9vS1E0TV ‘LLYSLOTY
‘S08%000V T80S00DV ‘0TETTOTV ‘060SE0TV “LTELOODV ‘€16500D0V
‘I¥890TIV “PEOISTIV ‘S8009SIV ‘THHTIEIV “€€96FL ‘C6LESOIV 91ESIIVY
‘TEOLOY MV ‘€09Y98VY “‘P8ISETMYV ‘168YIEVY ‘69L8EH ‘68EL6EVY
‘SCOPPIIV ‘LEISTEVY ‘PSEOTYMYV ‘0TH89TMYV “PTSYLL ‘TSSOSTIV “CvSH8TIV
‘LSESETTV “TOPTI6IV YEGSTPIV “08S69EIV L69TITMY ‘V6EEYVV
‘TYEPL8IV ‘OSYLSTMY ‘LYTY8TVY ‘68LTELIV ‘F08688IV ‘S6L688IV ‘LIV6LTIV
‘TLOESLIV “QTTSOL ‘TLESLTIV “989LE8VY ‘CTI68TMYV “FILLEQOTV ‘69TLICIV
‘TESTOSVYV “TEISYEIV PT6ISHYVV “LYTO6TTTV ‘LI90SETV ‘ESTRETMY
‘COVELLVY ‘C0S8TSVYV ‘66VT6LIV “656¥STIV ‘691800MV “LSOSSLIV
‘TEVSLTMV “68E6TVMY ‘TE61Z8IV ‘16961 1TV ‘LO9GELIV ‘SILIGHIV
‘SCTOLTMY “SYELBITV ‘LITOVFIV ‘8EQTESVV ‘TTSTELIV OVL6TIVY
‘SYILOTVV ‘SETLYSIV ‘SO6LETMY ‘615970 TV “0E0Z96IV 8910081V

OITYILVV ‘TEERTEMV ‘08T1008IV ‘OFPSEOIV ‘LI61TOMYV ‘TIIECOMY 689 -SI §L9-1 188298 691 | 78dDddH
"0599691V PU® ‘LTIT10H 9y -Gl cEv -1 0CISL9 891 | €TdDAdH

44387 80€-1 09€896 L91 | 01ZDddH

‘SS6LTN I6v-61 Liy -1 §Tioey 991 | 09ZD4dH

"T¥0800DV PUB ‘17€980dV ‘8T80SSVYV “SLEELM ‘00VELM €26 - S1 60S-1 86108L 91 | 78ZDddH

"LSTIOLVV PUB “pELI9TIV “1TS080MYV ‘EFrISTVV ‘TIS16V9VV 686 -61 IL6-1 20€60L Y91 | 8eXdddH

0697000V Pue ‘7.8670TV ‘SSEEET TV 8TOLO0DV

‘T¥SLO0DV “96€2Z0TV “TEX000dV “‘P967000V ‘TITZS ‘8E8HO0DV ‘SESSO0DV
‘SZ87000V ‘0S0S000V ‘66L5S00DV ‘LLSITITV ‘€0SOTTTV 1264000V
‘670S000V ‘L8E900DV ‘V6EF8A ‘STTLOODV ‘L90Y00DV SLO900DV
‘LLTTLIAV ‘8STLITIV ‘8ZOSO0DV ‘SLE6V00DV ‘STEI6N YEELYT 0164000V
Y8¥9000V ‘880000dV ‘LEZTTOTV ‘8S0100dV ‘S8I#000V 6050004V
‘1S0600TV 0710004V “ZO¥LO0DV ‘LEOEO0DV ‘€10S00DV ‘10¥S000V

‘911S6Z ‘v9PTO0DOV 959,000V ‘1€STO0DV ‘90Z0T0DV 6095000V “POLECTTV
‘620S000V ‘S09¥00DV Y0TH00DV “9¥SLO0DOV ‘€66S000V ‘STSHO0DV
6509000V “YESS000V ‘90E£0S0TV ‘€TIZTO0DV ‘€66Z004V ‘TT11000dV
‘€70000dV ‘STIS6Z ‘€5£000dV ‘1LyYETAV “PL8SO0DV ‘08487 ‘L6LY00DV
‘9€05000V ‘TI¥S00DV ‘L80Y00DV ‘TYZEETTV ‘69T11T1IV ‘940£000V
1885000V ‘L¥860TTV “LLTI00DV ‘S991£0TV 6059000V ‘9£59000V
‘TOTSO0DV “698670°TV “8919€1TV ‘9v66000V “0T¥SEOTV 10004V
YI1LO0DV ‘08¥900DV 9I¥ST0AV ‘SSOLEZ “€SOTEQTV FS06ETTV ‘V6E£TO0DV
YOPECTTV “TOLYO0DV 8676000V ‘8E8S00DV 6587000V ‘L0OSIZOTY
‘08Z1€07TV ‘LZ0S00DV “TO98LOTV ‘66£6000V ‘LST900DV 1150004V

96



PCT/US01/01328

WO 01/55316

‘660¥000V ‘L12Z8Z ‘101£000V “vTT8Z TLOS00DV “9LLO6YOIV ‘966T00DV
‘01L8007TV ‘THZ9000V “8980Z0dV ‘€S£0000V ‘€091TITV ‘06£L20AV
‘TTEGETLV 0100004V ‘TSTO00AY ‘09L6V0TV ‘TSOLOODV ‘L8]SLZ 6056000V
‘€STHO0DV ‘STHTO0DV “91S6000V ‘L6STEOTV “LOTITTAV ‘I#0L00DV

‘902287 ‘60£0S0TV ‘880000dV ‘69€FE0TV “8LOFTI0IY 0065000V 81612071V
‘TLOYO0DV ‘9S0V6Z “YSTITOTV ‘TETHOOOV ‘F9¥6000V ‘6ZHC00DV LSTICOTY
‘607S000V ‘PESS00DV ‘9ZIH00DV ‘ST0S000V 108601TV ‘1LELOODV
‘6299601 ‘661L00DV ‘80t7000V 5969000V ‘67S100dV V605000V
‘€85800°TV “T9SS000V ‘T065000V ‘$¥E£0S0TV ‘LTTLOODV ‘L9TH00DV
‘90¥9000V “TSS900DV “T6YC00DV “9¥TEET TV “9617000V ‘10S000dV
‘€TESO0DV ‘IY1000dV ‘TSISO0DV TELSOOTV ‘SHPEET TV “0T65000V
‘LLLTETTV “PP8LI0AV ‘CETTE0TV ‘S€0000dV 990L00DV ‘LTEI6N ‘9¥9670TV
0708000V ‘SL9L8A ‘SSLS00DV ‘T965000V LTSTO0AY FLISO0DV
$95L000V 909000V ‘€SSTO0DV ‘6LSTTOTV ‘ISELTITTV 9209000V
£89L000V ‘8L16000V ‘€0LS00DV 0150004V 6095000V ‘95ST000V
8689709V ‘0Z5S00DV “Y0E86Z ‘€0S0Z0AV ‘95£000dV ‘SOZOT0DV ‘€TETTOTIV
‘91£9000V ‘99€T1Z0TV “1Z8S00DV ‘L0ZS00DV ‘LOSECOTV ‘SHHEETTV
‘991P00DV ‘E8EV00DV ‘9T6S9TAV ‘IZEEETTV “EVLS6N 698610TV 905000V
‘966587 ‘6LLIGTAV ‘6TSSO0DV ‘S8E9000V ‘9ZEITOTV “80IE00DV ‘0¥SH000V
‘SE0000dV ‘€SEL6Z ‘659SEOTV ‘SOHPZO0DV ‘LOEOSOTY “TZSECOTV ‘S687000V
‘1L0S00DV ‘S8T9000V ‘€S0S000V “THZLO0DV 9695000V ‘9L9L00DV
1287000V ‘9PEIE0TV “9EFLO0DYV 6008000V ‘6LL6VOTV ‘001L00DV
‘099000TV “6LLIE0TV ‘LS9601TV “901¥00DV ‘SOFSEQTV ‘€555000V
‘9TET00DV ‘TLLSO0DV ‘TI0800DV ‘SSH9000V TI0£00DV “T96000dV
9,0000dV “Y08700DV ‘0SPLO0DOV ‘8SL601TV ‘0I9SE0TV “9¥TS00DV
‘66£S000V ‘IHZE6Z ‘0L0TO0DV TIFSEOTV 08000V 9466000V YTES00DV
‘668L00DV ‘SL6V00DV ‘S6£T00DV ‘67SHE0TV 8590008V “9ZE£Z000V
‘SPOETOEV 6805000V “1ZEI6M “€TOC6Z ‘S61S8N. “TESTO0DV ‘LS8LOODV
‘968087 “6965000V “9£ETTOTY “YOILI0IV ‘SS08000V ‘€HLP00DV ‘TIE1E0TV
‘ISOLO0DV ‘EIFSEOTY 9681814V ‘9ELS00DV ‘9L30E0AV ‘T8S900DV
‘8LOTE0AV ‘€S0P00DV ‘€S19000V “9FSLO0DV ‘LSS6¥0TV ‘BELLOODY
‘ISTLO0DV ‘ZEEOSOTV “0LS6V0TY “TILIEOUV “96L700DV ‘¥909000V
TLYPETAV ‘€L9Y00DV 1ESH00DV 6107000V “0ELS00DV ‘STHLOODV
‘080000dV ‘616L000V T66£000V ‘L6TIE0TV 98I1T1E0TV ‘0£8670TV
‘€LOSE0TV “P89L00DV ‘€SOLE0TV ‘LLTLOODV ‘LL8PO0DV ‘€SEECTTV
‘TTOS00DV STOYO0DV ‘TSO000DV “08SETOTV “THLS6MN ‘€9ELO0DV

97



PCT/US01/01328

WO 01/55316

‘60L6V0TV "680S00DV “S91ZZ0TV “TO9TEOTV “€LOT00DV ‘SS0LO0DV
TLYPEIAV “PL8S00DV 91S6000V ‘€5S000dV ‘900S00DV ‘€99£000V
“Y6L6Y0TV ‘STLS00TV ‘T99TE0TV ‘TEGSO0IV 6685000V ‘€EOF00DV
1ZLTZOTV “T60000AV ‘1TE6ETLVY ‘8SSTOODV 6107000V FIS6000V
‘€60100dV ‘SYT000dV ‘T0S900DV “999L00DV 9070004V ‘8Z1000dV
‘LILTTITV “P99IE0TV ‘0STOS0TV ‘6LEFEOTV “PSTSO0DV ‘89£S000V
‘LLESO0DV “€96£00DV ‘TISS00DV ‘LETOYZ ‘S8TSLN 8065000V “9TELOODV
‘686£00DV ‘8LESO0DV 9PLSO0DV ‘TEFIEOTV ‘L8F900DV ‘8ES9000V
0687000V ‘€LZ800DV “Y0OSTI0DV ‘Y6¥ECOTV 1165000V ‘T6TTIN ‘L86SSZ
‘126S000V ‘€S66Z0) ‘788867 ‘8¥SS00DV ‘Y91500DV ‘STLLITAV ‘L96700DV
“PYSTO0DV ‘ST6TE0AV ‘8TTLOODV 8675000V “¥60060) ‘LOTELN ‘98ELO0DV
TIS9000V “YT6LY) ‘PLTSO0DV ‘1LELOODV ‘LLTSO0DV ‘LPIE0TV
‘TOEEEOTV “€€9810DV “TLOSO0DV ‘TS0000DV ‘SSESTOAV ‘0£69000V
9719000V ‘€70900DV ‘€990Z00V ‘LESGOT TV “€9ELO0DV ‘SSIITOTV
‘LEIFO0DV ‘VTTE00DV ‘16L960TV ‘68S6¥0TV 1625000V ‘€165000V
‘SEPLO0DV “Y6THEL ‘STIZO0DV 900000V “€LT900DV ‘9S1220TV ‘TESSO0DV
‘€00000DV ‘LEGITOTV 9660207IV YSTHOODV PEVLEITV ‘659¥000V
‘C6L6V0TV ‘TTLEIN 6502000V ‘8LSTTOTV 8€08HT ‘81€2TOTV ‘€9TH00DV
‘L189607TV ‘L660Z0TV ‘069€000V ‘S991£0TV ‘€8L¥00DV ‘LOTSO0DV ‘L8VV8Z
‘CT1E£TTOTY ‘S08Y00DV “1L9000AV YIETO0DV ‘980£00DV 8865000V
0795000V “YS8Y00DV 6056000V ‘SLLEYOTV “TITLIN ‘666L00DV ‘S160STLV
‘I1¥85000V ‘Y99E£00DV ‘TSHT00DV 6965000V LTITI0DV ‘6L60V9VV
‘60LSYOTV ‘€8ZH99VY ‘180ST6IV ‘98LFPYH Yr8v0vMV ‘9STOLTMY ‘81596H
‘OTTP6L ‘COSS6M ‘6LS688IV LTICTIVV ‘6086L0MV “98SSIEVY ‘LOOSLIN
‘DPEYSSVV “€898LEVY OTTI9SIV ‘STE980VY “00LLTA “9LLLLOVY Y8V 16VVV
TLYGLOVY “THSLSYVV ‘TOT699VV PHOLITSIV ‘660LF8VV 9TILOIV

‘68L8EN “T96L8ITIV ‘60L699VYV OFLIPOTY ‘€TTE09IV VISO9EIV ‘8STSOEIV
‘TOLILTIV ‘6LY8ITMYV “L¥H0SOVY “€SE6STMYV ‘TLSSSSIV ‘TSSLSEIV
‘98TVLSVV ‘€0ZE0L TLSTLYIV ‘0F9T6¥ ‘16THSLIV ‘09086STV “‘YTEOV VIV
‘1THT04 ‘18SLTOIV ‘SLTPO6VY ‘6SL6LTIV ‘TOLELYIV ‘S6¥665VV 98£86TVV
‘T69TLYIV ‘STLLESVV ‘Y68SSH ‘LSELIN ‘608£08IV ‘8ES8VTVV YIEGOEIV
‘1ZP80L. ‘€8V89TMV “9LVOLTIV ‘€9SETOIV ‘TIHTOA ‘16SY0O0IV “LSSOIEVY
‘C6TE6H ‘C1TELSVV ‘TTHSYN ‘95888STV ‘€F8F09VY 98489V VY ‘88LLIEVVY
‘LLLYIH ‘90L699VV ‘€8ISLTIV ‘€S06L8VY ‘L¥90ETIVY ‘TSS00SIV ‘9TT1TIZ0MY
YSTHYTIV P09¥99VY ‘OLLEISYV OTTHSH 6106891V “‘TOLISEVY ‘€LS99H

108 -6S1

L8V -1

yLSITS

0L1

£6d0ddH

"L659000V Pue ‘€91EEITV 9TLYETAV $991€0TV ‘EIETE0TV 0LYT00DV

93



PCT/US01/01328

WO 01/55316

‘LEOE00DV “87S900DV "6£08000V 9LL6VOTV ‘8¥SSO0DV "LS6£00DV
‘€LLLO0DV FTESOODV “S695000V “8Y8TE0TV “TISSO0DV ‘LSL6VOTY
‘8L8LO0DV ‘0¥8€8Z ‘6£61T0TV ‘8T0¥00DV ‘$85700DV “91L66Z “T6YTO0DV
0STS00DV 650990 “TFE0SOTV OV I¥T “vr85000V ‘€€98100V ‘9¥SLO0DY
‘6TYC00DV ‘TSOLO0DV ‘00Z86Z ‘95S000dV ‘€EZSO0DV ‘TIESENTY ‘T66TEITY
‘TO9TEOTV ‘8SSTO0DV ‘¥88700DV ‘LLTI00DV 0919000V ‘SHTEEITV
‘P90LO0DV ‘6¥8€8Z ‘0SITEOTV ‘€X0L00DV 6779000V ‘150100dV ‘S969000V
‘LS0900DV ‘6THYE0TY “€SSTO0DV ‘6LLI6TAV “TTLIEOTV ‘9TILOODV
‘TI8Y00DV ‘L10900DV ‘L86TEITV “TL6¥00DV ‘8TO90ELY “0THTYOTY
‘SLYOLETY ‘OV19€ESTV ‘Q0LYEVIV ‘VOLSTSVV ‘$E068IV “S8ILESIV SLELYLVV
“Y9ESIBIV ‘CEVOLOTV ‘6VEVLTMYV “SSTOLEVY ‘0SEI0EMY 96 1E0EMV

‘€SSTEIVY ‘€01T0SYY ‘S9E888IV ‘9LTLYLVV ‘LTEI0D ‘08VLYLVV ‘E¥10V0TV 091 -61 l-1 IvTres LLT | T8LdddH
"TESS00DV PUB ‘LGS6E6IV “69869€TV ‘089561 YTEI0TMY F06ETSIV "LTES6L 9Ty - S1 clv-1 CL98C6 9L1 | 10VO4AdH
‘P8¥S00DV PUB ‘Tvy99H 06€ - ST 9L~ 1 961126 SLT | T0DD4dH

'SLISTLVV
pue ‘0LLSTO ‘LYLILLVYV ‘STYSTLVY ‘60LYOVVV ‘TLEEOTIV ‘6LLIVLIV SeE-SI 1ze-1 688.98 PLL | vCTO4dH
"18TY8TVY PUB ‘CI88YM “01L90TMYV 919VTYVV LSE-61 €pE-1 1092¢L €LT | 9STO4dH
"890TTN PUB ‘T98SLN “SYEOTIIV 166-61 LES -1 860789 Ll | LTNOAdH

0VE9SEMY PUB ‘6SE6LEMY ‘LOEISEMY ‘TIEISEMV
‘609E6TMV “09E86TTV ‘1S8096VV ‘T6SHPLVY “CIISLEIV ‘ITIVIH 166-61 LES-T 105€CL IL1 | SYINDAdH

‘THZEETTY PUR “88€L00DV

‘L610100V 0977000V 1687000V 9065H000V ‘86£SE0TV TISLON
‘850T00dV ‘8L9¥000V ‘6S0T00dYV ‘L1669Z TLLIGOTV ‘TLILOOAV 99+ 10TV
“YE98LOTY “TESFO0DV “ESTHO0DV “TT8SO0DV 069,000V “TLYSLOTV
“YRYTY0IV ‘8LLSO0DV ‘95L89Z ‘T1E1E0TV “87086Z “‘YET000DV ‘TO8600DV
“$868L0TV “1E€ZS00DV ‘0ZSS000V ‘L90100dV ‘61SS00DV ‘8S6£00DV ‘€0LS6Z
‘9107000V ‘19€9000V ‘L8ES00DV ‘96L500DV 9S8€8Z 1805000V ‘L1E£88N
‘€T600TAV ‘96101 A ‘889000dV TL86VOTV ‘96E£TTOTV ‘8TIGOTTV ‘T159000V
6025000V “€S9TZI'TV ‘0STH00DV “‘P6T0L0AV 6655000V ‘6TSSO0DV
‘€67000dV ‘Y8¥S00DV OIZEETIV ‘6L1800DV ‘L88F00DV ‘LOLITOTV
‘TEPIEOTV ‘THZEG6Z “81ES00DV “T8YS00DV “CLLIYZ ‘TOTE00DV ‘0ESSEOTV
‘ECECETTV “OV6S000V “TTLSO0DV “LLOOTODV L1008 ‘885S000V
‘087S000V ‘18SS00DV ‘88+S00DV ‘S118000V ‘86178Z V109000V
‘YH08000V ‘6LLIGTAV ‘659SE0TV “0TETTOTV “€9SLON ‘TO9SO0DV “TS6E00DV
‘SSHSENTVY 6587000V ‘0S0900DV ‘S£9800TV “88ZS00DV ‘06£500DV
0855000V V662000V 8997000V “TSSHO0DV “LS0900DV ‘8SES00DV

99



PCT/US01/01328

WO 01/55316

600000dV ‘T66ZETTV “8ES900DV “€TCTO0AV 081S00DV FSLSO0OV
‘8L6TT0TV “06098Z ‘9b067 T 68668 “‘SEESLX ‘$89L00DV ‘€SE000DV

‘89€1 0TV 0667000V 008191V ‘€HZ080TV 1615000V 8787000V
‘91ZL00DV STO9TODV ‘99L6+0TV ‘8€TI000V ‘€16S000V 1805000V
‘0S0L00DV ‘18ZIE0TV ‘SSOTZITV 8655000V ‘LE0900DV ‘9SL89Z ‘9TTLOODV
‘6£S900DV ‘L6LF00DV ‘L660Z0TV “L9S000dV ‘TESS00DV “YEIELN ‘STO00DV
“YESYO0DV ‘L0TI00DV 6509000V ‘LO0LS ‘TSSLEN “I8818TIV ‘6£0£0SVY
‘0T1L86TIV ‘SILISTMV “€8106VVV ‘€PELSIIV ‘8STEOSVV PIBI6HVY
‘OPTIV0TV “60¥8SEVY ‘STESYLIV ‘S09LSTMY ‘€STYSLIV ‘6F1£T0MV
‘19TOLSIV “PSIFE0AV “S0LEGYVV ‘LESILYIV ‘COCTEYIV ‘COECESVY
‘CEEVTLVY ‘TS69P8VV P8TI6YVY ‘00LTESVY ‘18TTISVY ‘SETITITV
‘9GZESYVY ‘LE09E0TV ‘8L989SIV TOLOZLVY ‘T1Z0SEIV ‘TISSLOMY
‘T90TTSIV ‘COTEIIVVY ‘0SEIOEMY ‘EHPT089VY ‘LSHIPOTV ‘166TEOTV
‘TO0ETOVY ‘61LEVOTV ‘0ET68SIV ‘SHILLILV “08VILIVV ‘O78880MY

‘TIOT6 VMV “SLYCOSYV ‘YE6VITMY “90FTTOMY ‘TOERSIVY “96T1C0EMY
‘0ZTTELIV “08S69€IV ‘889019VV ‘OEETTITV “1LSSSEIV ‘607970 TV ‘€8TESSIV
‘80CIEIMY ‘SS6VSLIV “96L908VV ‘SISSHEIV “185E8LIV ‘TI6789VY
‘9p8STOVY “66VLPSVY ‘0EL806IV “0EF0FIVY ‘0TH0VOVY ‘T96969IV
‘0v9r8TIV “009€0SVV ‘TSH8I9VY “L6ELSHIV ‘80808SVV “0SETO0OMY
‘GYEVLTMY ‘98TTESVVY ‘SESOTMYV ‘0CZLEIGIV ‘0STOSIV ‘6¥SSISVVY

‘16961 17TV ‘SSESLYVV ‘6SSOLTIV ‘€0618SVV “67L878VYV ‘TS6LYBVY
‘€S8THOTY “9E66L9VV ‘89SLTEMV “0TOTLSIV ‘BLETELIV “TOTYRSVY ‘B0E0V.L

LYCT-S1

€eC- 1

T69ESL

6L1

89LdHdH

"9806EN PUB ‘6TSH6FIV “06S69ETV 0991661V “611881MV “ESS6EEMV

051 -6S1

9eT -1

YY8ELL

8L1

8L1dddH

"LTTLO0DV PUB 9849000V ‘S11S6Z €9TEETTV

‘€000000V 8100004V 6107000V ‘€16¥000V “09¥#000V ‘€ZI1E0TV
6805000V ‘€S£0000V ‘LESLOODV ‘LEOSO0DV ‘6L¥600DV FFE000dV
5879000V ‘1ZFLO0DV ‘808S00DV ‘TEISO0DV 961L6Z “PYTT8Z ‘LLSETOTV
‘€091T1'TV ‘6£0900DV 696961V ‘L6£TTOTY ‘62ETTOTV ‘0¥0L00DV
‘LLO0T0DV ‘68TECTTV “10S000dV 0687000V 9955000V ‘¥07T000V
‘LETE00LV “6SLS00DV 91EZ00DV TIEI00DV TLEGOODV ‘06098Z ‘S0S000dY
‘0ST#00DV ‘L¥9¥00DV ‘1STE009Y ‘LO0E00DV 1L6S00DV ‘LITHO0DV

‘6 TV00DV ‘989L00DV ‘6ZSLITAV ‘Q9LYIA “08TIE0TV ‘81L8007TV ‘SH08000V
‘8GES00DV 997000V 9156000V ‘LSSO00dV 1987000V ‘C08ETOTV
‘9€5,000V 1800000V 1702000V ‘TOELZ00DV ‘TIFS00DV ‘STO9100V
‘L¥Z6000V ‘TI9IE0TV L6ZEETTV 1960004V ‘09¥SEOTV ‘T11000dV
‘TLRGVOTV “LOTTTTAV ‘ILLSO0DV ‘TETS00DV “1ZES00DV ‘S85C000V

100



PCT/US01/01328

WO 01/55316

"15€9804V PUB “L68TLM “8EST00MYV TST060MV “068LTITV ‘€8TSLH 0€T-SI 9IC-1 9TS8LS S81 | L90dHdH
"TI£900DV PUB ‘9Z€ZZOTV ‘SL8S00OV ‘T1SET00DV L1E-SI £0€-1 4445 Y81 | L0LHdddH

"TLOE00DV PUB ‘00SEEITV “9P06LIMV 6vVC-6S1 gec-1 1905€S €81 | vILdHdH

TLE-SI 86¢-1 9£890L 81 | veldddH

"€60£00DV PUe “9%SL00DV 9995000V ‘€TEI6M) ‘065000 6805000V 98¢ -6G1 cLeE-1 1200€S 181 | 6¥19ddH
66€- 61 S8¢-1 °001EL 081 | ¥S19ddH

"0£6£6Z PUB “L8STE0TV ‘€9¥00DV ‘1198L07TV STSLIN 6VSHEOTV
‘TTETTOTV “9PSLOODV “€9S000dV ‘6SL60ITV “91L66Z TLOSEOTY L90Z00DV
‘1S0Y000V ‘1¥08000V “YrL86Z ‘TIZTS00DV ‘T1EES6Z LTEIO0DV TIYTO0DV
0095000V ‘€10S000V ‘8TETTOTV ‘189SE0TV ‘8ZTICOTV ‘TIECETTV
“YTLTTOTV ‘ST6FOTV ‘S6£T00DV ‘SOF600DV ‘66£S00DV 91$S000V
£$S000dV ‘€0£000dV ‘TOSF00DV “FOTE00DOV FS8H000V 8805000V “€€6SSX
990,000V ‘0LOE00DV ‘6T6SSX “€S¥9000V ‘89788 ‘T1HT9000V ‘6L8ET0TV
‘65£000dV ‘6LTHSX “S00LSN ‘STESSX ‘S6£8TN F6ESTN “900LSN “T6ESIN
‘YSL66Z ‘T6£8T1 “08TFSX ‘68TECTTV ‘TH0900DV ‘€52€8U 970000V
PIT000dV 9T65SX “0T6S00DV “T1SLLOODV “9EH0T0DV ‘8SOIZITV ‘060TH0IV
‘L666LZ ‘€STST0AV ‘9L8ETOTVY. “YSTHOODV FLFI00DV “$SSSH0AY “95£000dY
‘LLLTETTV “9696F0TV ‘v086Z ‘TrE000dV ‘8S69000V ‘STOSO0DV ‘SHI1ST0IV
‘LYT600DV ‘OEPFEOTV ‘T60S00DV ‘€THSEOTV ‘S8YH00DV ‘SHL6VO TV
“Yr67000V ‘L0669X 6587000V LESLOODV ‘8TI601TV ‘800L8C ‘TLOSO0DV
‘TSIS6Z ‘0S086Z ‘0¥S900DV ‘L6S900DV H90L00DV ‘SLOE00DV ‘8ETOS0TV
‘0L79000V ‘€T09000V ‘06128Z ‘1L9¥00DV 9209100V ‘THLS6N ‘8EIH00DV
1109000V 9955000V ‘0ST000dV ‘€009YZLV ‘969780 ‘T0EZ00DV ‘€H91000V
‘TEIS00DV ‘6£S6F0TV “8STS00DV ‘LSITEOTVY “THTSO0DV ‘€167000V
2905000V ‘LE0S00DV ‘$STSO0DV ‘€098L07TV ‘610¥00DV “TILZET TV
‘8TET6N TLSIEOTV ‘TOETZOTV “0LTLOODV ‘955000dV ‘€9ES000V VHLSETTV
666,000V 1207000V ‘COVLITAV ‘LLYITOTV ‘800LSN. 0919000V 9S5+000V
‘SL0900DV ‘SYTECTITV “9ETHO0DV ‘SSTICOTV “PSE000dV ‘€€9670TV
“4T00000V “00SS00DV ‘6LESO0DV ‘€H0L00DV “TOIS00DV ‘$9¥2000V
‘TELLOODV ‘1ZLY8Z 0808000V “TTLIEOTV 665100V ‘11€ZT0IV ‘$T2000dV
‘808960TV ‘6L0800DV “000L00) ‘T66T00IV “0TETTOTIV €9TEEITV ‘601£000V
‘6V0£T09V ‘9TETCOTY “65SL6V0TV ‘96S700DV “0TSS00DV “vLTSO00DV
‘6¥7900DV ‘€985000V ‘TEEEEOTV ‘S687000V ‘3SH8€0IV 976591V
‘Y0STO0DV ‘0STH00DV ‘0LELOODV 9995000V ‘€$8ST0DV “TO0F00DV
820600V “8L9F00DV ‘TTEI6N ‘LO6F00AV ‘Y67ETOTV “091L00DV
£509000V ‘8L8ITOTV ‘TOLSO0DV “‘Y00LSN ‘TTISLOTV ‘8STLITIV ‘SHSLOODOV

101



PCT/US01/01328

WO 01/55316

‘CLOSHEIV ‘I89SYEIV “0T0098IV TIT6IYMY ‘TIZOSELV ‘6VEVLTMY
‘078699VV ‘898LTEMYV “EHSTLYIV ‘LOSTEIVYV ‘CTEITSVV ‘SSLIOYMY
‘LITOLTIV “PESLLYIV TILOLIVV “SITEGTMV ‘9Z0SLD “OSETOEMV “COCIEVIV
‘SPI6LOTV ‘961E0EMY “T6V019VY “EFPPEEIV “0TLEISIV ‘60790 TV

‘600EP0 TV ‘OV9Y8TIV ‘TRLELIIV ‘8ITI09VYV ‘8E666¥VIV “0TELSL ‘€T99SL 6€ET - ST STET- 1 129L%8 017 | 6€IVZEH
"£790804V PUB ‘TT6E6M ¥$9 - C1 09 -1 6.3189 607 | 9TIvVZdH
"80669X Pue ‘0680SH ‘67888 ‘LS8 €05 - 61 687 -1 6LYYOL 80C | €LIvZaH
6T - S1 SIy-1 SE£669 L0T | 7edSZaH
"09619TIV PUe ‘QTI876VV TSIEELIV ‘TOSEELIV 8Ty - S1 Piv-1 6¥20T6 907 | Z0OSZgH
6L-SI $9-1 LO¥9T6 S0T | ¥0ISZIH
"08E166VV 0Tt -~ ST 96€ - 1 18622S ¥0Z | 9PNVITH

"$88S000V PUB ‘OFLS00DV ‘9S8TL6VY
‘YEOTLH “TOLYLEIV ‘8TLTOOMY ‘TSLETIIV ‘16£8E0IV ‘660SS8VV ‘098791 £8€-61 69€ - 1 L6ETT9 €0T | CIVSITH
"6881CIVV 80S - ST Yev - 1 PITPLL 70T | L9GVTTH
"€LL9607TV PUB ‘CETHEITV ‘TEOEEN “0LISSIIV VELSILVV ‘L6LSITIV St - ST TP -1 9%L669 102 | ZEAVCTH
“C1L1SH L8€-S1 €LE-1 $00589 00Z | 9TAVETH
‘98010 PUe ‘€6L99STV ST - SI 11¥-1 TS11T6 661 | TOOVETH

"80950Y pue

‘0P8 187 YV “€2060L TIOSOTMY ‘SSOTHOIV “YOTITOIV “8090TVIV “00VLSEIV .

‘TOSSOY “SL6ITSIV ‘T6E6YEVY “PEFTYLIV “1TS8PSVV ‘TS63VIMV ‘0091 €ey - S1 61¥-1 £8€98L 861 | 9SOVETH
"T106L8VV 9%¢ - ST 7eE- 1 668.98 L61 | OPVVHdIH
'6£08000V SSh - 61 -1 1€TPIs 961 | LSVVHAIH
"POGEIEIY PUB ‘LLTHOTMY ‘LIETI6IV “L6S166IV 8599591V 716 -SI 861 - 1 L8896 S61 | z1avddH
‘L18%TH G8¢~ 61 ILE-1 TLYI9L ¥61 | zLAvAdH

"6$9000TV PUB ‘€99£00DV 1885000V ‘870867 “VL36V0TV

‘€0896071V ‘LSYT00DV “LTLTTOTV ‘0LITEOTV ‘06LF00DV ‘SSSSEOTV
‘6L09000V ‘TIETE0TV ‘L619000V ‘OVLEON ‘L8OLESVYV ‘LY 1HEIVV 66¥ - S1 s8v-1 (425134 €61 | €POVHIH
"BEELITIV ILE-SI LSE-T LT08T6 761 | sovdddH
"9£0L00DV 88-G1 vL-1 1STTYL 161 | 19VEAdH
PLYSSLVV $0S - ST 06¥ -1 052016 061 | 68vVdddH
"STHY36IV PUR ‘OVLEESVY 68 - 61 1LT-1 888.93 681 | 01OdHdIH
"169STYVV PUe ‘168STHVV 61S-S1 S0S- 1 TH6S8L 881 | 63O9HdIH
"€016T0VVY L¥E-S1 €ee-1 L9L1T6 L81 | T0HGHJIH

"$89L000V
pue ‘114681 ‘TH96891V ‘S68008IV ‘SHITTHIV ‘OVT6SEIV ‘V681T0IV T -S1 80V - 1 072096 981 | 80TdddH

102



PCT/US01/01328

WO 01/55316

‘SPPEETTV “0¥ZL00DV “98LS00DV ‘TTETTOTV “08TSO0DV ‘110L00DV
‘€68STODV ‘€L9TE0TV “9SES00DV 9200000V ‘8S8H00DV ‘9¥ST1Z0TV
‘LOLTZOTY “66£S00DV ‘8991€0TV ‘9LZ89Z 1907000V 989+00DV ‘9LLF00DV
6686704V ‘8S9TTITV ‘6TSS00DV ‘TEGSO0DV ‘SLOTEOTV 167000V
TOSOTTIV ‘STIY00DV 6195000V 6502000V ‘TSECET TV “S9ST00DV
‘60L670TV ‘LI96F00DV ‘0T88LT ‘6008000V ‘TLZ9000V ‘SYSLOAX ‘LI9VLZ
T06S00DV ‘1SZ900DV 0007000V ‘SSOIZITV ‘€#0S000V “88%¥8Z ‘€091TI TV
‘TIYS00DV ‘LTSSO0DV ‘6LZLO0DV 909000V ‘LIFSE0TV ‘TOI£00DV
‘L1TSO0DV ‘€009YZLV “‘6VE0T0DV “TRISO0DV ‘6LLIGTAV “YT6LYN ‘TLESO0DV
‘Y165000V ‘TI1000dV “v#0000dV ‘TIEIE0TV 6112000V $Y01S00DV
‘089TE0TV “YL6¥00DV ‘THZLOODV “08L6V0TV ‘689E00DV “YvTT8Z ‘€THye0TV
‘¢109000V ‘v¥8L90dV ‘88¥S00DV “YRETIODV ‘SLETO0DV TLYTO0DV
9695000V ‘1£0000dV ‘1#0S00DV 6956701V $99L000V ‘LETTTOTV
0295000V ‘€9¥F00DV ‘LYT1E00LV ‘Y8TETOTV ‘SE1000dV ‘1ZLY6Z ‘€TETTOTV
‘L8€L00DV ‘STIZ00DV “SS0L00DV “990L00DV 8769000V ‘91ZL00DV
‘TPLS60 ‘STLITTVV ‘€0S66VIV “YTTSSEIV ‘85606SIV ‘68906STV ‘L890C1 TV
‘CIBEILVYV ‘9STL8SVV ‘C10T0EMYV ‘S9S6EEMY 6866T1 ‘TLYTILIV ‘EE8BE0IV
‘CHERSEIV ‘SOT6LTIV “6STOTIIV ‘CS68LIVV ‘TSLI8IV ‘LIGITOMY ‘TOLOYIIV
‘CEVILTMY ‘0T60T19IV “069T70TV “618LYTMY ‘V866TTTV “OLVELOMY
‘€981S6IV 00F0TFMY ‘OVLTETIVV ‘POS6LM ‘6TYILH ‘THLESSIV ‘S66VYLIV
‘€ST9TTVV ‘LYSSOEIV ‘LI89LTMY ‘61LEVOTV ‘98LESOIV ‘16STO8IV
‘6S80SEVY “bH8YHEIV ‘PrSSEPIV ‘T1SOLTIV “6119HTIV ‘SISO8LVY ‘S69vEVIV
‘09L0TIIV ‘65990VMV ‘€SHPILVV ‘68FTITMYV ‘€8106VVV “TESTRTIV
‘BISSEIIV “THIGYIVV ‘8SIPSLIV ‘OLLOTTIIV ‘OEIPLOVY “09ZHS6IV ‘I1SSLSEIV
‘968SEN ‘S06598IV “YTI0LOIV “PHSOTIIV ‘€89LE0TV ‘OILSLEIV ‘TLIETOMY
‘SOT8ETTV “LLTSYIIV “8LSLOVMYV ‘986EETVV “90LIYOTV ‘TOI90VMV
‘Y6770 TV “9SE98TIV ‘0166L0IV ‘886S9EIV TEVEG6TMY “TLELITMV
‘TLIESOIV “YEI6HOIV ‘LITLITMY ‘61LS80IV “0999EETV ‘€LTIEA “OF8889IV
‘868E79IV ‘L666T9IV ‘19ZISTIV ‘TLY69SVYV ‘0S8LEGIV YSISTEIV ‘01L86TIV
‘CCLTYOTV “CSELTIVV ‘TISILSIV “0LOTLEIV VISI6PVY 188181V
‘09019SIV ‘SS6LESIV ‘SSHEETTV “0THTHOTV ‘TI6TIOVYV ‘0LTOLTMY
‘ISPILYIV “YECTO0IV “18V690MYV ‘TSLYSSVV ‘89669FIV ‘ST6870TV
‘LILSOYMYV ‘LTRILTMYV ‘8SS6EYMY ‘G6HCIEIMYV ‘66€1TSVV ‘0808CEMV
‘CYT089VV ‘60629TLV ‘6TTYSEIV ‘60ETIEIV ‘958THOTV ‘88€S00IV

“YTI6IVIV “THZEVIIV ‘9r8880MYV “096EFTMY 980695V ‘LLSE]OTV
‘$8190ZIV ‘0CITELIV ‘08TETIIV TTETIGIV “9LOLISIV ‘16961 1TV ‘1LTV6EVY

103



PCT/US01/01328

WO 01/55316

‘PLYL88VY PUB ‘6SHLITV “TSOOLYVV ‘8LIOL6VV

‘09891YVV ‘YOESSEVYV ‘90L6VIIV ‘S9TSOMY ‘T18SLYEIV “0rE908IV €9y -S1 6y -1 095656 €17 | 809dVZdH
‘EVPeLOVV LTy - S1 ey -1 87£099 CIT | SIdVZdH
9¢s - S1 CIS-1 0C9L¥8 117 | ¥YIIVZEH

6587000V PUB ‘€S£0000V ‘$987000V ‘S0S000dV

9050004V “Y89£000V ‘L80¥00DV 00ZS00DV VI1$6Z ‘SH8E8Z ‘TRSR00TV
‘9Z1Z000V ‘£80801AV ‘SH86+0TV ‘TEHTO0DV “966900[V ¥7S9000V
‘SOP06TAV ‘80F00DV ‘€S69000V ‘6Z€TTOTV 9119000V ¥89L000V
‘TLYG6POTV ‘€9SL0N “0SETO0DV “€08S00DV ‘LLZIEOTV ‘LISFO0DV ‘TTYESZ
‘8LLS00DV 4995000V TLO000DV ‘T018000V 6685000V “LS0S00DV
‘6L16007TV “T69000dV ‘TSHYEOTV ‘SSES00DV 6969000V ‘L1TH00DV
‘TO9TEOTV “087S00DV “P8LSO0DV ‘STHZ00DV ‘€66020TV ‘90£0S0TV
‘QZLYETAV ‘89LYIA ‘0E0Y000V ‘8HSIE0TV “€887000V ‘8L9E00DV ‘L8SSEQTV
TLIT00dV ‘L6Z000dV ‘65709X 9187000V ‘LLY000dV Y9ETO0DV “TLOSEOTV
‘81L8007TV “#9LS00DV 0919000V ‘1L0S00DV ‘SH0T00DV ‘Y108000V
‘QTETTOTV ‘THP900DV ‘TLECETTV 0667000V ‘9ETHO0DV ‘07LS00DV
‘16ETZ0TV ‘SSTIEOTV ‘TSOTCITV “L86SSZ ‘€LETSTIV ‘181¥00DV ‘9L8F000V
926591V ‘0¥0L00DV ‘LLYSLOTV ‘S88LOTAV 6597000V ‘ST0S00DV
6107000V ‘0£1900DV ‘6THPE0TV ‘L0660TIV ‘TIT900DV ‘S8S#000V
‘TSEYOODV ‘88STEOTV “86L60TTV ‘19098Z ‘TOTSO0DV ‘LTOSLN “TOTI8Z
‘96L6TTAV ‘TSIY00IV ‘TELLO0DV ‘0S+I8Z “SYTEEITV “TS0000DV 1675000V
‘6ESY00DV ‘TTPSEOTV ‘PSOL6Z ‘ESEEETTV ‘€00£00DV ‘ST18000V 8195000V
‘98¥S000V ‘6ST000DV ‘€ELIEOTV “€0S000dV ‘S89SE0TV ‘TERSO0DV
‘6LOSE0TV “T¥8700DV ‘PF0800DV ‘0EES00DV ‘0E0900DV ‘€0LY00DV
‘0ZSS00DV ‘TILZEITVY ‘T£ZS00DV ‘0T0F00DV ‘9ZSH00DV ‘€0VLITAV
‘10£Z000V 16L9607TV 0879000V ‘686L6Z ‘STO000DV ‘1€SS00DV ‘TLESDODV
‘91€Z000V ‘8Z0SE1AV ‘9€T6Z ‘S1L800TV ‘9¥SLOODV ‘€£98100V 6109000V
‘€TTTO0AV ‘6¥79000V “00£S00DV “S86ZETTV “9L0S00DV ‘€967000V

104



WO 01/55316 PCT/US01/01328
TABLE 4
Code Description Tissue Organ Cell Disease Yector
Line
AR022 | a_Heart a_Heart
AR023 | a_Liver a_Liver
AR024 | a_mammary gland a_mammary gland
ARO025 | a_Prostate a_Prostate
ARO026 | a_small intestine a_small intestine
ARO027 | a_Stomach a_Stomach
ARO028 | Blood B cells Blood B cells
ARO029 | Blood B cells activated Blood B cells
activated
ARO030 | Blood B cells resting Blood B cells
resting
ARO031 | Blood T cells activated Blood T cells
activated
ARO032 | Blood T cells resting Blood T cells resting
ARO033 | brain brain
ARO034 | breast breast
ARO035 | breast cancer breast cancer
ARO036 | Cell Line CAOV3 Cell Line CAOV3
ARO037 | cell line PA-1 cell line PA-1
ARO038 | cell line transformed cell line transformed
ARO039 | colon colon
ARO040 | colon (9808co65R) colon (9808co65R)
ARO041 | colon (9809co015) colon (9809co15)
ARO042 | colon cancer colon cancer
ARO043 | colon cancer (9808co64R) colon cancer
(9808co64R)
ARO044 | colon cancer 9809¢co14 colon cancer
9809¢co014
ARO045 | corn clone 5 corn clone 5
ARO046 | corn clone 6 comn clone 6
ARQ047 | corn clone2 corn clone?
ARO048 | corn clone3 corn clone3
AR049 | Corn Clone4 Corn Cloned
ARO050 | Donor II B Cells 24hrs Donor II B Cells
24hrs
ARO051 | Donor II B Cells 72hrs Donor II B Cells
72hrs
ARO052 | Donor II B-Cells 24 hrs. Donor II B-Cells 24
hrs.
ARO053 | Donor II B-Cells 72hrs Donor II B-Cells
72hrs
AR054 | Donor II Resting B Cells Donor II Resting B
Cells
ARO55 | Heart Heart
ARO056 | Human Lung (clonetech) Human Lung
(clonetech)
ARO057 | Human Mammary Human Mammary
(clontech) (clontech)
AR058 | Human Thymus Human Thymus
(clonetech) (clonetech)
ARO059 | Jurkat (unstimulated) Jurkat
(unstimulated)
AR060 | Kidney Kidney
ARO61 | Liver Liver
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ARO062 | Liver (Clontech) Liver (Clontech)
ARO063 | Lymphocytes chronic Lymphocytes
lymphocytic leukaemia chronic lymphocytic
leukaemia
AR064 | Lymphocytes diffuse large Lymphocytes
B cell lymphoma diffuse large B cell
lymphoma
AR065 | Lymphocytes follicular Lymphocytes
lymphoma follicular lymphoma
ARO066 | normal breast normal breast
ARO067 | Normal Ovarian Normal Ovarian
(4004901) (4004901)
ARO068 | Normal Ovary 9508G045 Normal Ovary
9508G045
ARO069 | Normal Ovary 9701G208 Normal Ovary
9701G208
ARO070 | Normal Ovary 9806G005 Normal Ovary
9806G005
ARO071 | Ovarian Cancer Ovarian Cancer
ARO072 | Ovarian Cancer Ovarian Cancer
(9702G001) (9702G001)
ARO073 | Ovarian Cancer Ovarian Cancer
(9707G029) (9707G029)
ARO74 | Ovarian Cancer Ovarian Cancer
(9804G011) (9804G011)
ARO075 | Ovarian Cancer Ovarian Cancer
(9806G019) (9806G019)
AROQ76 | Ovarian Cancer Ovarian Cancer
(9807G017) (9807G017)
ARO077 | Ovarian Cancer Ovarian Cancer
(9809G001) (9809G001)
ARO078 | ovarian cancer 15799 ovarian cancer
15799
ARO079 | Ovarian Cancer - Ovarian Cancer
17717AID 17717AID
"AR080 | Ovarian Cancer Ovarian Cancer
4004664B1 4004664B1
ARO081 | Ovarian Cancer Ovarian Cancer
4005315A1 4005315A1
ARO82 | ovarian cancer 94127303 ovarian cancer
94127303
ARO083 | Ovarian Cancer 96069304 Ovarian Cancer
96069304
ARO084 | Ovarian Cancer 9707G029 Ovarian Cancer
9707G029
ARO085 | Ovarian Cancer 9807G045 Ovarian Cancer
9807G045
ARO086 | ovarian cancer 9809G001 ovarian cancer
9809G001
ARO087 | Ovarian Cancer Ovarian Cancer
9905C032RC 9905C032RC
ARO088 | Ovarian cancer 9907 C00 Ovarian cancer 9907
3rd C00 3rd
ARO89 | Prostate Prostate
ARO090 | Prostate (clonetech) Prostate (clonetech)
ARO091 | prostate cancer prostate cancer
ARO092 | prostate cancer #15176 prostate cancer
#15176
AR093 | prostate cancer #15509 prostate cancer
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#15509
AR094 | prostate cancer #15673 prostate cancer
#15673
ARO095 | Small Intestine (Clontech) Small Intestine
(Clontech)
AR096 | Spleen Spleen
AR097 | Thymus T cells activated Thymus T cells
activated
AR098 | Thymus T cells resting Thymus T cells
resting
AR099 | Tonsil Tonsil
ARI100 | Tonsil geminal center Tonsil geminal
centroblast center centroblast
AR101 | Tonsil germinal center B Tonsil germinal
cell center B cell
AR102 | Tonsil lymph node Tonsil lymph node
AR103 | Tonsil memory B cell Tonsil memory B
cell
AR104 | Whole Brain ‘Whole Brain
AR105 | Xenograft ES-2 Xenograft ES-2
AR106 | Xenograft SW626 Xenograft SW626
HO130 | LNCAP untreated - LNCAP Cell Line Prostate Cell Line Uni-ZAP
XR
HO131 | LNCAP + 0.3nM R1881 LNCAP Cell Line Prostate Cell Line Uni-ZAP
XR
HO132 | LNCAP + 30nM R1881 LNCAP Cell Line Prostate Cell Line Uni-ZAP
XR
HO0165 | Human Prostate Cancer, Human Prostate Prostate disease Uni-ZAP
Stage B2 Cancer, stage B2 XR
H0166 | Human Prostate Cancer, Human Prostate Prostate disease Uni-ZAP
Stage B2 fraction Cancer, stage B2 XR
HO168 | Human Prostate Cancer, Human Prostate Prostate disease Uni-ZAP
Stage C Cancer, stage C XR
HO0169 | Human Prostate Cancer, - Human Prostate Prostate disease Uni-ZAP
Stage C fraction Cancer, stage C XR
HO0207 | LNCAP, differential LNCAP Cell Line Prostate Cell Line pBluescript
expression
H0383 | Human Prostate BPH, re- Human Prostate Uni-ZAP
excision BPH XR
S0136 | PERM TF274 stromal cell Bone Cell Line Lambda
marrow ZAPII
S0150 | LNCAP prostate cell line LNCAP Cell Line Prostate Cell Line Uni-ZAP
XR
S0152 | PC3 Prostate cell line PC3 prostate cell Uni-ZAP
line XR
S0168 | Prostate/LNCAP, PC3 prostate cell pBluescript
subtraction I line
S0188 | Prostate,BPH, Lib 2 Human Prostate disease pSportl
BPH
S0190 | Prostate BPH,Lib 2, Human Prostate pSportl
subtracted BPH
T0091 | Liver, hepatocellular pBluescript
carcinoma SK-
L0070 | Selected chromosome 21
cDNA library
10365 | NCI_CGAP_Phel pheochromocytoma Bluescript
SK-
10435 | Infant brain, LLNL array lafmid BA
of Dr. M. Soares 1NIB
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10438 | normalized infant brain total brain brain lafmid BA
cDNA
10439 | Soares infant brain 1NIB whole brain Lafmid BA
L0519 | NCI_CGAP_Pr3 pAMP10
L0526 | NCI_CGAP_Pri2 metastatic prostate pPAMP10
bone lesion
10532 | NCI_CGAP_Thyl thyroid pAMP10
10542 | NCI_CGAP_Pri1 normal prostatic prostate pAMP10
epithelial cells
L0586 | HTCDL1 pBluescript
SK(-)
L0587 | Stratagene colon HT29 pBluescript
(#937221) SK-
L0589 | Stratagene fetal retina pBluescript
937202 SK-
L0592 | Stratagene hNT neuron pBluescript
(#937233) SK-
10598 | Morton Fetal Cochlea cochlea ear pBluescript
SK-
L0599 | Stratagene lung (#937210) lung pBluescript
SK-
L0601 | Stratagene pancreas pancreas pBluescript
(#937208) SK-
L0604 | Stratagene muscle 937209 muscle skeletal pBluescript
muscle SK-
L0605 | Stratagene fetal spleen fetal spleen spleen pBluescript
(#937205) SK-
L0665 | NCI_CGAP_Utd serous papillary uterus pCMV-
carcinoma, high SPORT6
grade, 2 pooled t
L0667 | NCI_CGAP_CML1 myeloid cells, 18 whole blood pCMV-
pooled CML cases, SPORT6
BCR/ABL rearra
L0717 | Gessler Wilms tumor pSPORT1
L0731 | Soares_pregnant_uterus_ uterus pT7T3-Pac
NbHPU
L0740 | Soares melanocyte melanocyte pT7T3D
2NbHM (Pharmacia)
with a
modified
polylinker
L0741 | Soares adult brain brain pT7T3D .
N2b4HB55Y (Pharmacia)
with a
modified
polylinker
L0743 | Soares breast 2NbHBst breast pT7T3D
(Pharmacia)
with a
modified
polylinker
10744 | Soares breast 3NbHBst breast pT7T3D
(Pharmacia)
witha
modified
polylinker
10745 | Soares retina N2b4HR retina eye pT7T3D
(Pharmacia)
with a
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modified
polylinker

L0747

Soares_fetal_heart_ NbHH
19w

heart

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0748

Soares fetal liver spleen
INFLS

Liver and
Spleen

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0749

Soares_fetal_liver_spleen
_INFLS_S1

Liver and
Spleen

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0750

Soares_fetal _lung_NbHL1
oW

lung

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0751

Soares ovary tumor
NbHOT

ovarian tumor

ovary

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0752

Soares_parathyroid_tumor
_NbHPA

parathyroid tumor

parathyroid
gland

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0754

Soares placenta Nb2HP

placenta

pT7T3D
(Pharmacia)
with a
modified
polylinker

L0756

Soares_multiple_sclerosis
_2NbHMSP

multiple sclerosis
lesions

pT7T3D
(Pharmacia)
with a
modified
polylinker
V_TYPE

L0758

Soares_testis. NHT

pT7T3D-Pac
(Pharmacia)
witha
modified
polylinker

L0759

Soares_total_fetus_ Nb2H
F8_9w

pT7T3D-Pac
(Pharmacia)
witha
modified
polylinker

L0763

NCI_CGAP_Br2

breast

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0766

NCI_CGAP_GCBI1

germinal center B
cell

pT7T3D-Pac
(Pharmacia)
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with a
modified
polylinker

L0769

NCI_CGAP_Bm?25

anaplastic
oligodendroglioma

brain

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0770

NCI_CGAP_Bm23

glioblastoma
(pooled)

brain

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0771

NCI_CGAP_Co8

adenocarcinoma

colon

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0774

NCI_CGAP_Kid3

kidney

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0775

NCI_CGAP_Kid5

2 pooled tumors
(clear cell type)

kidney

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0776

NCI_CGAP_Lu5

carcinoid

lung

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0777

Soares_ NhHMPu_S1

Pooled human
melanocyte, fetal
heart, and pregnant

mixed (see
below)

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0779

Soares_NFL,_T_GBC_S1

pooled

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0780

Soares_NSF_F8_9W_OT
_PA_P_S1

pooled

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0783

NCI_CGAP_Pr22

normal prostate

prostate

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0790

NCI_CGAP_Sub4

pT7T3D-Pac
(Pharmacia)
with a
modified
polylinker

L0794

NCI_CGAP_GC6

pooled germ cell
tumors

pT7T3D-Pac
(Pharmacia)
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with a
modified
polylinker

L0809 | NCI_CGAP_Pr28 prostate pT7T3D-Pac

(Pharmacia)
with a
modified
polylinker

TABLE 5
OMIM Description
Reference
103050 Autism, succinylpurinemic
103050 Adenylosuccinase deficiency
106300 Ankylosing spondylitis
108800 Atrial septal defect, secundum type
120290 OSMED syndrome, 215150
120290 Stickler syndrome, type II, 184840
120435 Muir-Torre syndrome, 158320
120435 Colorectal cancer, hereditary, nonpolyposis, type 1 Ovarian cancer
120810 C4 deficiency
120820 C4 deficiency
124030 Parkinsonism, susceptibility to
124030 Debrisoquine sensitivity
126600 Drusen, radial, autosomal dominant
134580 Factor XIIIB deficiency
135300 Fibromatosis, gingival
136435 Ovarian dysgenesis, hypergonadotropic, with normal karyotype,
233300
138981 Pulmonary alveolar proteinosis, 265120
142857 Pemphigoid, susceptibility to
142858 Beryllium disease, chronic, susceptibility to
145260 Pseudohypoaldosteronism, type IT
150270 Laryngeal adductor paralysis
152790 Precocious puberty, male, 176410
152790 Leydig cell hypoplasia
157170 Holoprosencephaly-2
167250 Paget disease of bone
170261 Bare lymphocyte syndrome, type 1, due to TAP2 deficiency
177900 Psoriasis susceptibility-1
179450 | Ragweed sensitivity
179605 Retinitis pigmentosa, digenic
179605 Retinitis pigmentosa-7, peripherin-related
179605 Retinitis punctata albescens
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179605 Butterfly dystrophy, retinal
179605 Macular dystrophy
180297 Anemia, hemolytic, Rh-null, suppressor type, 268150
182380 Glucose/galactose malabsorption
182601 Spastic paraplegia-4
188826 Sorsby fundus dystrophy, 136900
1190040 Dermatofibrosarcoma protuberans
190040 Giant-cell fibroblastoma
190040 Meningioma, SIS-related
201910 Adrenal hyperplasia, congenital, due to 21-hydroxylase deficiency
217000 C2 deficiency
222100 Diabetes mellitus, insulin-dependent-1
233100 [Renal glucosuria]
235200 Hemochromatosis
248611 Maple syrup urine disease, type Ib
256550 Sialidosis, type I
256550 Sialidosis, type 11
263200 Polycystic kidney disease, autosomal recessive
278300 Xanthinuria, type I
600105 Retinitis pigmentosa-12, autosomal recessive
600202 Dyslexia, specific, 2
600261 Ehlers-Danlos-like syndrome
600364 Cone dystrophy-3, 602093
600759 Alzheimer disease-4
601071 Deafness, autosomal recessive 9
601498 Peroxisomal biogenesis disorder, complementation group 4
601690 Platelet-activating factor acetylhydrolase deficiency
601771 Glaucoma 3 A, primary infantile, 231300
601868 Deafness, autosomal dominant 13
601975 Ectodermal dysplasia/skin fragility syndrome
602134 Tremor, familial essential, 2
602280 Retinitis pigmentosa-14, 600132
602475 Ossification of posterior longitudinal ligament of spine

Polynucleotide and Polypeptide Variants

[082] The present invention is also directed to variants of the prostate cancer
associated polynucleotide sequence disclosed in SEQ ID NO:X or the complementary
strand thereto, nucleotide sequences encoding the polypeptide of SEQ ID NO:Y, the
nucleotide sequence of SEQ ID NO:X encoding the polypeptide sequence as defined

in column 6 of Table 1A, nucleotide sequences encoding the polypeptide as defined in
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column 6 of Table 1A, the nucleotide sequence as defined in columns 8 and 9 of

Table 2, nucleotide sequences encoding the polypeptide encoded by the nucleotide

sequence as defined in columns 8 and 9 of Table 2, the nucleotide sequence as defined

in column 6 of Table 1B, nucleotide sequences encoding the polypeptide encoded by

the nucleotide sequence as defined in column 6 of Table 1B, the cDNA sequence -
contained in Clone ID NO:Z, and/or nucleotide sequences encoding a polypeptide

encoded by the cDNA sequence contained in Clone ID NO:Z.

[083] The present invention also encompasses variants of the polypeptide sequence
disclosed in SEQ ID NO:Y, a polypeptide sequence as defined in column 6 of Table
1A, a polypeptide sequence encoded by the polynucleotide sequence in SEQ ID
NO:X, a polypeptide sequence encoded by the nucleotide sequence as defined in
columns 8 and 9 of Table 2, a polypeptide sequence encoded by the nucleotide
sequence as defined in column 6 of Table 1B, a polypeptide sequence encoded by the
complement of the polynucleotide sequence in SEQ ID NO:X, and/or a polypeptide
sequence encoded by the cDNA sequence contained in Clone ID NO:Z.

[084] "Variant" refers to a polynucleotide or polypeptide differing from the
polynucleotide or polypeptide of the present invention, but retaining essential
properties thereof. Generally, variants are overall closely similar, and, in many
regions, identical to the polynucleotide or polypeptide of the present invention.

[085] Thus, one aspect of the invention provides an isolated nucleic acid molecule
comprising, or alternatively consisting of, a polynucleotide having a nucleotide
sequence selected from the group consisting of: (a) a nucleotide sequence described in
SEQ ID NO:X or contained in the cDNA sequence of Clone ID NO:Z; (b) a
nucleotide sequence in SEQ ID NO:X or the cDNA in Clone ID NO:Z which encodes
a mature prostate cancer associated polypeptide; (c) a nucleotide sequence in SEQ ID
NO:X or the cDNA sequence of Clone ID NO:Z, which encodes a biologically active
fragment of a prostate cancer associated polypeptide; (d) a nucleotide sequence in
SEQ ID NO:X or the cDNA sequence of Clone ID NO:Z, which encodes an antigenic
fragment of a prostate cancer associated polypeptide; (e) a nucleotide sequence
encoding a prostate cancer associated polypeptide having the complete amino acid
sequence of SEQ ID NO:Y or the complete amino acid sequence encoded by the
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¢DNA in Clone ID NO:Z; (f) a nucleotide sequence encoding a mature prostate cancer
associated polypeptide of the amino acid sequence of SEQ ID NO:Y or the amino acid
sequence encoded by the cDNA in Clone ID NO:Z; (g) a nucleotide sequence
encoding a biologically active fragment of a prostate cancer associated polypeptide
having the complete amino acid sequence of SEQ ID NO:Y or the complete amino
acid sequence encoded by the cDNA in Clone ID NO:Z; (h)-a nucleotide sequence -
encoding an antigenic fragment of a prostate cancer associated polypeptide having the
complete amino acid sequence of SEQ ID NO:Y or the complete amino acid sequence
encoded by the c¢cDNA in Clone ID NO:Z; and (i) a nucleotide sequence
complementary to any of the nucleotide sequences in (a), (b), (c), (d), (e), (), (g), or
(h), above.

[086] The present invention is also directed to nucleic acid molecules which
comprise, or alternatively consist of, a nucleotide sequence which is at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100%, identical to, for example, any of the
nucleotide sequences in (a), (b), (c), (d), (e), (), (g), (h), or (1) above, the nucleotide
coding sequence in SEQ ID NO:X or the complementary strand thereto, the nucleotide
coding sequence of the cDNA contained in Clone ID NO:Z or the complementary
strand thereto, a nucleotide sequence encoding the polypeptide of SEQ ID NO:Y, a
nucleotide sequence encoding a. polypeptide sequence encoded by the nucleotide
sequence in SEQ ID NO:X, a polypeptide sequence encoded by the complement of the
polynucleotide sequence in SEQ ID NO:X, a nucleotide sequence encoding the
polypeptide encoded by the cDNA contained in Clone ID NO:Z, the nucleotide coding
sequence in SEQ ID NO:X as defined in columns 8 and 9 of Table 2 or the
complementary strand thereto, a nucleotide sequence encoding the polypeptide
encoded by the nucleotide sequence in SEQ ID NO:X as defined in columns 8 and 9 of
Table 2 or the complementary strand thereto, the nucleotide coding sequence in SEQ
ID NO:B as defined in column 6 of Table 1B or the complementary strand thereto, a
nucleotide sequence encoding the polypeptide encoded by the nucleotide sequence in
SEQ ID NO:B as defined in column 6 of Table 1B or the complementary strand
thereto, the nucleotide sequence in SEQ ID NO:X encoding the polypeptide sequence
as deﬁned in column 6 of Table 1A or the complementary strand thereto, nucleotide
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sequences encoding a polypeptide as defined in column 6 of Table 1A or the
complementary strand thereto, and/or polynucleotide fragments of any of these nucleic
acid molecules (e.g., those fragments described herein). Polynucleotides which
hybridize to the complement of these nucleic acid molecules under stringent
hybridization conditions or alternatively, under lower stringency -conditions, are also
encompassed by.the invention, as are polypeptides encoded by these polynucleotides
and nucleic acids.

[087] In a preferred embodiment, the invention encompasses nucleic acid molecules
which comprise, or alternatively, consist of a polynucleotide which hybridizes under
stringent hybridization conditions, or alternatively, under lower stringency conditions,
to a polynucleotide in (a), (b), (c), (d), (e), (), (g), (h), or (1) above, as are polypeptides
encoded by these polynucleotides. In another preferred embodiment, polynucleotides
which hybridize to the complement of these nucleic acid molecules under stringent
hybridization conditions or alternatively, under lower stringency conditions, are also
encompassed by the invention, as are polypeptides encoded by these polynucleotides.

[088] In another embodiment, the invention provides a purified protein comprising,
or alternatively consisting of, a polypeptide having an amino acid sequence selected
from the group consisting of: (a) the complete amino acid sequence of SEQ ID NO:Y
or the complete amino acid sequence encoded by-the cDNA in Clone ID NO:Z; (b) the
amino acid sequence of a mature prostate cancer associated polypeptide having the
amino acid sequence of SEQ ID NO:Y or the amino acid sequence encoded by the
cDNA in Clone ID NO:Z; (c) the amino acid sequence of a biologically active
fragment of a prostate cancer associated polypeptide having the complete amino acid
sequence of SEQ ID NO:Y or the complete amino acid sequence encoded by the
cDNA in Clone ID NO:Z; and (d) the amino acid sequence of an antigenic fragment of
a prostate cancer associated polypeptide having the complete amino acid sequence of
SEQ ID NO:Y or the complete amino acid sequence encoded by the cDNA in Clone
ID NO:Z.

[089] The present invention is also directed to proteins which comprise, or
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99% or 100%, identical to, for example, any of the amino acid
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sequences in (a), (b), (c), or (d), above, the amino acid sequence shown in SEQ ID
NO:Y, the amino acid sequence encoded by the cDNA contained in Clone ID NO:Z,
the amino acid sequence of the polypeptide encoded by the nucleotide sequence in
SEQ ID NO:X as defined in columns § and 9 of Table 2, the amino acid sequence of
the polypeptide encoded by the nucleotide sequence in :SEQ ID NO:B as defined in
column 6-of Table 1B, the-amino acid sequence as defined in column 6 of Table 1A,
an amino acid sequence encoded by the nucleotide sequence in SEQ ID NO:X, and an
amino acid sequence encoded by the complement of the polynucleotide sequence in
SEQ ID NO:X. Fragments of these polypeptides are also provided (e.g., those
fragments described herein). Further proteins encoded by polynucleotides which
hybridize to the complement of the nucleic acid molecules encoding these amino acid
sequences under stringent hybridization conditions or alternatively, under lower
stringency conditions, are also encompassed by the invention, as are the
polynucleotides encoding these proteins.

[090] By a nucleic acid having a nucleotide sequence at least, for example, 95%
"identical" to a reference nucleotide sequence of the present invention, it is intended
that the nucleotide sequence of the nucleic acid is identical to-the reference sequence
except that the nucleotide sequence may include up to five point mutations per each
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In
other words, to obtain a nucleic acid having a nucleotide sequence at least 95%
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the
reference sequence may be deleted or substituted with another nucleotide, or a number
of nucleotides up to 5% of the total nucleotides in the reference sequence may be
inserted into the reference sequence. The query sequence may be an entire sequence
referred to in Table 1A or 2 as the ORF (open reading frame), or any fragment
specified, as described herein.

[091] As a practical matter, whether any particular nucleic acid molecule or
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a
nucleotide sequence of the present invention can be determined conventionally using
known computer programs. A preferred method for determining the best overall
match between a query sequence (a sequence of the present invention) and a subject
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sequence, also referred to as a global sequence alignment, can be determined using the
FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App.
Biosci. 6:237-245 (1990)). In a.sequence alignment the query and subject sequences
are both DNA sequences. An RNA sequence can be compared by converting U’s to
T’s. The result of said global sequence alignment is expressed as percent identity.
Preferred parameters used in a FASTDB alignment of DNA sequences to calculate
percent identity ‘are: Matrix=Unitary, k-tuple=4, Mismatch- Penalty=1, Joining
Penalty=30, Randomization Group Length=0, Cutoff Score=1, Gap Penalty=5, Gap
Size Penalty 0.05, Window Size=500 or the length of the subject nucleotide sequence,
whichever is shorter.

[092] If the subject sequence is shorter than the query sequence because of 5’ or 3’
deletions, not because of internal deletions, a manual correction must be made to the
results. This is because the FASTDB program does not account for 5’ and 3’
truncations of the subject sequence when calculating percent identity. For subject
sequences truncated at the 5° or 3’ ends, relative to the query éequence, the percent
identity is corrected by calculating the number of bases of the query sequence that are
5> and 3’ of the subject sequence, which are not matched/aligned, as a percent of the
total bases of the query sequence. Whether a nucleotide is matched/aligned is
determined by results of the FASTDB sequence alignment. This percentage is then
subtracted from the percent identity, calculated by the above FASTDB program using
the specified parameters, to arrive at a final percent identity score. This corrected
score is what is used for the purposes of the present invention. Only bases outside the
5’ and 3’ bases of the subject sequence, as displayed by the FASTDB alignment,
which are not matched/aligned with the query sequence, are calculated for the
purposes of manually adjusting the percent identity score.

[093] For example, a 90 base subject sequence is aligned to a 100 base query
sequence to determine percent identity. The deletions occur at the 5’ end of the
subject sequence and therefore, the FASTDB alignment does not show a
matched/alignment of the first 10 bases at 5° end. The 10 unpaired bases represent
10% of the sequence (number of bases at the 5” and 3° ends not matched/total number
of bases in the query sequence) so 10% is subtracted from the percent identity score
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calculated by the FASTDB program. If the remaining 90 bases were perfectly
matched the final percent identity would be 90%. In another example, a 90 base
subject sequence is compared with a 100 base query sequence. This time the deletions
are internal deletions so that there are no bases on the 5’ or 3’ of the subject sequence
which are not matched/aligned with the query. In this case the percent identity
calculated by FASTDB is not manually corrected. Once again, only bases 5° and 3’ of
the subject sequence which' are not matched/aligned with the query sequence are
manually corrected for. No other manual corrections are to be made for the purposes
of the present invention.

[094] By a polypeptide having an amino acid sequence at least, for example, 95%

- "identical" to a query amino acid sequence of the present invention, it is intended that
the amino acid sequence of the subject polypeptide is identical to the query sequence
except that the subject polypeptide sequence may include up to five amino acid
alterations per each 100 amino acids of the query amino acid sequence. In other
words, to obtain a polypeptide having an amino acid sequence at least 95% identical to
a query amino acid sequence, up to 5% of the amino acid residues in the subject
sequence may be inserted, deleted, (indels) or substituted with another amino acid.
These alterations of the reference sequence may occur at the amino or carboxy

- terminal positions of the reference.amino acid sequence or anywhere between those
terminal positions, interspersed either individually among residues in the reference
sequence or in one or more contiguous groups within the reference sequence.

[095] As a practical matter, whether any particular polypeptide is at least 80%, 85%,
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, the amino acid sequence
of a polypeptide referred to in Table 1A (e.g., an amino acid sequence identified in
columns 5 or 6) or Table 2 (e.g., the amino acid sequence of the polypeptide encoded
by the polynucleotide sequence defined in columns 8 and 9 of Table 2) or a fragment
thereof, the amino acid sequence of the polypeptide encoded by the polynucleotide
sequence in SEQ ID NO:B as defined in column 6 of Table 1B or a fragment thereof,
the amino acid sequence of the polypeptide encoded by the nucleotide sequence in
SEQ ID NO:X or a fragment thereof, or an amino acid sequence of the polypeptide
encoded by ¢cDNA contained in Clone ID NO:Z, or a fragment thereof, can be
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determined conventionally using known computer programs. A preferred method for
determining the best overall match between a query sequence (a sequence of the
present invention) and a subject sequence, also referred to as a global sequence
alignment, can be determined using the FASTDB computer program based on the
algorithm of Brutlag et al. (Comp. App. Biosci.6:237-245 (1990)). In a sequence
alignment the query and subject sequences are either both nucleotide sequences or
both amino acid sequences. The result of said global sequence alignment is expressed
as percent identity. Preferred parameters used in a FASTDB amino acid alignment
are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=1, Joining Penalty=20,
Randomization Group Length=0, Cutoff Score=1, Window Size=sequence length, Gap
Penalty=5, Gap Size Penalty=0.05, Window Size=500 or the length of the subject
amino acid sequence, whichever is shorter.

[096] If the subject sequence is shorter than the query sequence due to N- or C-
terminal deletions, not because of internal deletions, a manual correction must be
made to the results. This is because the FASTDB program does not account for N-
and C-terminal truncations of the subject sequence when calculating global percent
identity. For subject sequences truncated at the N- and C-termini, relative to the query
sequence, the percent identity is corrected by calculating the number of residues of the
query sequence that are N- and C-terminal of the subject sequence, which are not
matched/aligned with a corresponding subject residue, as a percent of the total bases of
the query sequence. Whether a residue is matched/aligned is determined by results of
the FASTDB sequence alignment. This percentage is then subtracted from the percent
identity, calculated by the above FASTDB program using the specified parameters, to
arrive at a final percent identity score. This final percent identity score is what is used
for the purposes of the present invention. Only residues to the N- and C-termini of the
subject sequence, which are not matched/aligned with the query sequence, are
considered for the purposes of manually adjusting the percent identity score. That is,
only query residue positions outside the farthest N- and C- terminal residues of the
subject sequence.

[097] For example, a 90 amino acid residue subject sequence is aligned with a 100
residue query sequence to determine percent identity. The deletion occurs at the N-
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terminus of the subject sequence and therefore, the FASTDB alignment does not show

a matching/alignment of the first 10 residues at the N-terminus. The 10 unpaired

residues represent 10% of the sequence (number of residues at the N- and C- termini

not matched/total number of residues in the query sequence) so 10% is subtracted from

the percent identity score-calculated by the FASTDB program. If the remaining 90

residues were perfectly matched the final percent identity would be 90%. In another-
example, a 90 residue subject sequence is compared with a 100 residue query"
sequence. This time the deletions are internal deletions so there are no residues at the

N- or C-termini of the subject sequence which are not matched/aligned with the query.

In this case the percent identity calculated by FASTDB is not manually corrected.

Once again, only residue positions outside the N- and C-terminal ends of the subject

sequence, as displayed in the FASTDB alignment, which are not matched/aligned with

the query sequence are manually corrected for. No other manual corrections are to be

made for the purposes of the present invention.

[098] The polynucleotide variants of the invention may contain alterations in the
coding regions, non-coding regions, or both. Especially preferred are polynucleotide
variants containing alterations, which produce silent substitutions, additions, or
deletions, but do not alter the properties or activities of the encoded polypeptide.
Nucleotide variants produced by silent substitutions due to the degeneracy of the
genetic code are preferred. Moreover, polypeptide variants in which less than 50, less
than 40, less than 30, less than 20, less than 10, or 5-50, 5-25, 5-10, 1-5, or 1-2 amino
acids are substituted, deleted, or added in any combination are also preferred.
Polynucleotide variants can be produced for a variety of reasons, e.g., to optimize
codon expression for a particular host (change codons in the human mRNA to those
preferred by a bacterial host such as E. coli).

[099] Naturally occurring variants are called "allelic variants," and refer to one of
several alternate forms of a gene occupying a given locus on a chromosome of an
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These
allelic variants can vary at either the polynucleotide and/or polypeptide level and are
included in the present invention. Alternatively, non-naturally occurring variants may
be produced by mutagenesis techniques or by direct synthesis.
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[0100] Using known methods of protein engineering and recombinant DNA
technology, variants may be generated to improve or alter the characteristics of the
polypeptides of the present invention. For instance, one or more amino acids can be
deleted from the N-terminus or C-terminus of the polypeptides of the present invention
without substantial loss of biological function. As an example, the authors of Ron et

“al., J. Biol. Chem. 268: 2984-2988 (1993), reported variant KGF proteins having
heparin binding activity even after deleting 3, 8, or 27 amino-terminal amino acid
residues. Similarly, Interferon gamma exhibited up to ten times higher activity after
deleting 8-10 amino acid residues from the carboxy terminus of this protein. (Dobeli
et al., J. Biotechnology 7:199-216 (1988).)

[0101] Moreover, ample evidence demonstrates that variants often retain a
biological activity similar to that of the naturally occurring protein. For example,
Gayle and coworkers (J. Biol. Chem. 268:22105-22111 (1993)) conducted extensive
mutational analysis of human cytokine IL-1a. They used random mutagenesis to
generate over 3,500 individual IL-1a mutants that averaged 2.5 amino acid changes
per variant over the entire length of the molecule. Multiple mutations were examined
at every possible amino acid position.. The investigators found that "[m]ost of the
molecule could be altered with little effect on either [binding or biological activity]." -
In fact, only 23 unique amino acid sequences, out of more than 3,500 nucleotide
sequences examined, produced a protein that significantly differed in activity from
wild-type.

[0102] Furthermore, even if deleting one or more amino acids from the N-terminus
or C-terminus of a polypeptide results in modification or loss of one or more
biological functions, other biological activities may still be retained. For example, the
ability of a deletion variant to induce and/or to bind antibodies which recognize the
secreted form will likely be retained when less than the majority of the residues of the
secreted form are removed from the N-terminus or C-terminus. Whether a particular
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic
activities can readily be determined by routine methods described herein and otherwise
known in the art.

[0103] Thus, the invention further includes polypeptide variants which show a
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functional activity (e.g., biological activity) of the polypeptides of the invention. Such
variants include deletions, insertions, inversions, repeats, and substitutions selected
according to general rules known in the art so as have little effect on activity.

[0104] The present application is directed to nucleic acid molecules at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to .the nucleic acid
sequences disclosed herein, (e.g., encoding a polypeptide having the amino acid
sequence of an N and/or C terminal deletion), irrespective of whether they encode a
polypeptide having functional activity. This is because even where a particular nucleic
acid molecule does not encode a polypeptide having functional activity, one of skill in
the art would still know how to use the nucleic acid molecule, for instance, as a
hybridization probe or a polymerase chain reaction (PCR) primer. Uses of the nucleic
acid molecules of the present invention that do not encode a polypeptide having
functional activity include, inter alia, (1) isolating a gene or allelic or splice variants
thereof in a ¢cDNA library; (2) in situ hybridization (e.g., "FISH") to metaphase
chromosomal spreads to provide precise chromosomal location of the gene, as
described in Verma et al., Human Chromosomes: A Manual of Basic Techniques,
Pergamon Press, New York (1988); (3) Northern Blot analysis for detecting mRNA
expression in specific tissues (e.g., normal. prostate or diseased prostate tissues); and
(4) in situ hybridization (e.g., histochemistry) for detecting. mRNA expression in -
specific tissues (e.g., normal prostate or diseased prostate tissues).

[0105] Preferred, however, are nucleic acid molecules having sequences at least
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid
sequences disclosed herein, which do, in fact, encode a polypeptide having functional
activity. By a polypeptide having “functional activity” is meant, a polypeptide capable
of displaying one or more known functional activities associated with a full-length
(complete) protein of the invention. Such functional activities include, but are not
limited to, biological activity, antigenicity [ability to bind (or compete with a
polypeptide of the invention for binding) to an anti-polypeptide of the invention
antibody], immunogenicity (ability to generate antibody which binds to a specific
polypeptide of the invention), ability to form multimers with polypeptides of the
invention, and ability to bind to a receptor or ligand for a polypeptide of the invention.
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[0106] The functional activity of the polypeptides, and fragments, variants and
derivatives of the invention, can be assayed by various methods.

[0107] For example, in one embodiment where one is assaying for the ability to
bind or compete with full-length polypeptide of the present invention for binding to an
anti-polypeptide of the invention antibody, various immunoassays known in the art
can be used, including but not limited to, competitive and non-competitive assay
systems using techniques such as radioimmunoassays, ELISA (enzyme linked
immunosorbent assay), "sandwich” immunoassays, immunoradiometric assays, gel
diffusion precipitation reactions, immunodiffusion assays, in situ immunoassays
(using colloidal gold, enzyme or radioisotope labels, for example), western blots,
precipitation reactions, agglutination assays (e.g., gel agglutination assays,
hemagglutination assays), complement fixation assays, immunofluorescence assays,
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment,
antibody binding is detected by detecting a label on the primary antibody. In another
embodiment, the primary antibody is detected by detecting binding of a secondary
antibody or reagent to the primary antibody. In a further embodiment, the secondary
antibody is labeled. Many means are known in the art for detecting binding in an
immunoassay and are within the scope of the present invention.

[0108] In another embodiment, where a ligand is identified, or the ability of a
polypeptide fragment, variant or derivative of the invention to multimerize is being
evaluated, binding can be assayed, e.g., by means well-known in the art, such as, for
example, reducing and non-reducing gel chromatography, protein affinity
chromatography, and affinity blotting. See generally, Phizicky et al., Microbiol. Rev.
59:94-123 (1995). In another embodiment, the ability of physiological correlates of a
polypeptide of the present invention to bind to a substrate(s) of the polypeptide of the
invention can be routinely assayed using techniques known in the art.

[0109] In addition, assays described herein (see Examples) and otherwise known
in the art may routinely be applied to measure the ability of polypeptides of the present
invention and fragments, variants and derivatives thereof to elicit polypeptide related
biological activity (either in vitro or in vivo). Other methods will be known to the
skilled artisan and are within the scope of the invention.
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[0110] Of course, due to the degeneracy of the genetic code, one of ordinary skill
in the art will immediately recognize that a large number of the nucleic acid molecules
having a sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%
identical to, for example, the nucleic acid sequence of the cDNA contained in Clone
ID NO:Z, a nucleic acid sequence referred to in Table 1A (e.g., SEQ ID NO:X), a
nucleic acid sequence disclosed in Table 2 (e.g., the nucleic acid sequence delineated
in columns 8 and 9) or fragments thereof, will encode polypeptides "having functional
activity." In fact, since degenerate variants of any of these nucleotide sequences all
encode the same polypeptide, in many instances, this will be clear to the skilled artisan
even without performing the above described comparison assay. It will be further
recognized in the art that, for such nucleic acid molecules that are not degenerate
variants, a reasonable number will also encode a polypeptide having functional
activity. This is because the skilled artisan is fully aware of amino acid substitutions
that are either less likely or not likely to significantly effect protein function (e.g.,
replacing one aliphatic amino acid with a second aliphatic amino acid), as further
described below.

[0111] For example, guidance concerning how to make phenotypically silent
amino acid substitutions is provided in Bowie et al., "Deciphering the Message in
Protein Sequences: Tolerance to Amino Acid Substitutions," Science 247:1306-1310
(1990), wherein the authors indicate that there are two main strategies for studying the
tolerance of an amino acid sequence to change.

[0112] The first strategy exploits the tolerance of amino acid substitutions by
natural selection during the process of evolution. By comparing amino acid sequences
in different species, conserved amino acids can be identified. These conserved amino
acids are likely important for protein function. In contrast, the amino acid positions
where substitutions have been tolerated by natural selection indicates that these
positions are not critical for protein function. Thus, positions tolerating amino acid
substitution could be modified while still maintaining biological activity of the protein.

[0113] The second strategy uses genetic engineering to introduce amino acid
changes at specific positions of a cloned gene to identify regions critical for protein
function. For example, site directed mutagenesis or alanine-scanning mutagenesis
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(introduction of single alanine mutations at every residue in the molecule) can be used.
See Cunningham et al., Science 244:1081-1085 (1989). The resulting mutant
molecules can then be tested for biological activity.

[0114] As the authors state, these two strategies have revealed that proteins are
surprisingly tolerant of amino. acid substitutions: The authors further indicate which
amino acid changes are likely to be permissive at certain amino acid positions in the
protein. For example, most buried (within the tertiary structure of the protein) amino
acid residues require nonpolar side chains, whereas few features of surface side chains
are generally conserved. Moreover, tolerated conservative amino acid substitutions
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and Ile;
replacement of the hydroxyl residues Ser and Thr; replacement of the acidic residues
Asp and Glu; replacement of the amide residues Asn and Gln, replacement of the basic
residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, and Trp,
and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. Besides
conservative amino acid substitutions, variants of the present invention include (i)
substitutions with one or more of the non-conserved amino acid residues, where the
substituted amino acid residues may or may not be one encoded by the genetic code,
or (ii) substitutions with one or more of the amino acid residues having a substituent
group, or (iii) fusion of the mature polypeptide with another compound, such as a
compound to increase the stability and/or solubility of the polypeptide (for example,
polyethylene glycol), or (iv) fusion of the polypeptide with additional amino acids,
such as, for example, an IgG Fc fusion region peptide, serum albumin (preferably
human serum albumin) or a fragment or variant thereof, or leader or secretory
sequence, or a sequence facilitating purification. Such variant polypeptides are
deemed to be within the scope of those skilled in the art from the teachings herein.

[0115] For example, polypeptide variants containing amino acid substitutions of
charged amino acids with other charged or neutral amino acids may produce proteins
with improved characteristics, such as less aggregation. Aggregation of
pharmaceutical formulations both reduces activity and increases clearance due to the

aggregate’s immunogenic activity. See Pinckard et al., Clin. Exp. Immunol. 2:331-
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340 (1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev.
Therapeutic Drug Carrier Systems 10:307-377 (1993).

[0116] A further embodiment of the invention relates to polypeptides which
comprise the amino acid sequence of a polypeptide having an amino acid sequence
which contains at least one amino acid substitution, but not more than 50 amino acid
substitutions, even more preferably, not more than 40 amino acid substitutions, still
more preferably, not more than 30 amino acid substitutions, and still even more
preferably, not more than 20 amino acid substitutions from a polypeptide sequence
disclosed herein. Of course it is highly preferable for a polypeptide to have an amino
acid sequence which comprises the amino acid sequence of a polypeptide of SEQ ID
NO:Y, an amino acid sequence encoded by SEQ ID NO:X, an amino acid sequence
encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, an
amino acid sequence encoded by the complement of SEQ ID NO:X, and/or the amino
acid sequence encoded by cDNA contained in Clone ID NO:Z which contains, in
order of ever-increasing preference, at least one, but not more than 10,9, 8, 7, 6, 5, 4,
3, 2 or 1 amino acid substitutions.

[0117] In specific embodiments, the polypeptides of the invention comprise, or
alternatively, consist of, fragments or variants of a reference amino acid sequence
selected from: (a) the amino acid sequence of SEQ ID NO:Y or fragments thereof
(e.g., the mature form and/or other fragments described herein); (b) the amino acid
sequence encoded by SEQ ID NO:X or fragments thereof; (c) the amino acid sequence
encoded by the complement of SEQ ID NO:X or fragments thereof; (d) the amino acid
sequence encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of
Table 2 or fragments thereof; and (e) the amino acid sequence encoded by cDNA
contained in Clone ID NO:Z or fragments thereof; wherein the fragments or variants
have 1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, amino acid residue additions,
substitutions, and/or deletions when compared to the reference amino acid sequence.
In preferred embodiments, the amino acid substitutions are conservative.

Polynucleotides encoding these polypeptides are also encompassed by the invention.
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Polynucleotide and Polypeptide Fragments

[0118] The present invention is also directed to polynucleotide fragments of the
polynucleotides (nucleic acids) of the invention. In the present invention, a
"polynucleotide fragment" refers to a polynucleotide having a nucleic acid sequence
which, for example: is a portion of the cDNA contained in Clone.ID NO:Z or the
complementary strand thereto; is a portion of the polynucleotide sequence encoding -
the polypeptide encoded by the cDNA contained in Clone ID NO:Z or the
complementary strand thereto; is a portion of a polynucleotide sequence encoding the
amino acid sequence encoded by the region of SEQ ID NO:X as defined in columns 8
and 9 of Table 2 or the complementary strand thereto; 1is a portion of the
polynucleotide sequence of SEQ ID NO:X as defined in columns 8 and 9 of Table 2 or
the complementary strand thereto; is a portion of the polynucleotide sequence in SEQ
ID NO:X or the complementary strand thereto; is a polynucleotide sequence encoding
a portion of the polypeptide of SEQ ID NO:Y; is a polynucleotide sequence encoding
a portion of a polypeptide encoded by SEQ ID NO:X; is a polynucleotide sequence
encoding a portion of a polypeptide encoded by the complement of the polynucleotide
sequence in SEQ ID NO:Xj is a portion of a polynucleotide sequence encoding the
amino acid sequence encoded by the region of SEQ ID NO:B as defined in column 6
of Table 1B or the complementary strand thereto; or is a portion of the polynucleotide
sequence of SEQ ID NO:B as defined in column 6 of Table 1B or the complementary
strand thereto.

[0119] The polynucleotide fragments of the invention are preferably at least about
15 nt, and more preferably at least about 20 nt, still more preferably at least about 30
nt, and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for
example, is intended to include 20 or more contiguous bases from the cDNA sequence
contained in Clone ID NO:Z, or the nucleotide sequence shown in SEQ ID NO:X or
the complementary stand thereto. In this context “about” includes the particularly
recited value or a value larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at
either terminus or at both termini. These nucleotide fragments have uses that include,
but are not limited to, as diagnostic probes and primers as discussed herein. Of course,
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larger fragments (e.g., at least 160, 170, 180, 190, 200, 250, 500, 600, 1000, or 2000
nucleotides in length) are also encompassed by the invention.

[0120] Moreover, representative examples of polynucleotide fragments of the
invention, comprise, or alternatively consist of, a sequence from about nucleotide
number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351-400, 401-
450, 451-500, 501-550, 551-600, 651-700, 701-750, 751-800, 800-850, 851-900, 901-
950, 951-1000, -1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-
1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-
1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-
2000, 2001-2050, 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-
2350, 2351-2400, 2401-2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-
2700, 2701-2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-
3050, 3051-3100, 3101-3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-
3400, 3401-3450, 3451-3500, 3501-3550, 3551-3600, 3601-3650, 3651-3700, 3701-
3750, 3751-3800, 3801-3850, 3851-3900, 3901-3950, 3951-4000, 4001-4050, 4051-
4100, 4101-4150, 4151-4200, 4201-4250, 4251-4300, 4301-4350, 4351-4400, 4401-
4450, 4451-4500, 4501-4550, 4551-4600, 4601-4650, 4651-4700, 4701-4750, 4751-
4800, 4801-4850, 4851-4900, 4901-4950, 4951-5000, 5001-5050, 5051-5100, 5101- -
5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-5450, 5451-
5500, 5501-5550, 5551-5600, 5601-5650, 5651-5700, 5701-5750, 5751-5800, 5801-
5850, 5851-5900, 5901-5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-
6200, 6201-6250, 6251-6300, 6301-6350, 6351-6400, 6401-6450, 6451-6500, 6501-
6550, 6551-6600, 6601-6650, 6651-6700, 6701-6750, 6751-6800, 6801-6850, 6851-
6900, 6901-6950, 6951-7000, 7001-7050, 7051-7100, 7101-7150, 7151-7200, 7201-
7250, 7251-7300 or 7301 to the end of SEQ ID NO:X, or the complementary strand
thereto. In this context “about” includes the particularly recited range or a range larger
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini.
Preferably, these fragments encode a polypeptide, which has a functional activity (e.g.,
biological activity). More preferably, these polynucleotides can be used as probes or
primers as discussed herein. Polynucleotides which hybridize to one or more of these
polynucleotides under stringent hybridization conditions or alternatively, under lower
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stringency conditions are also encompassed by the invention, as are polypeptides
encoded by these polynucleotides.

[0121] Further representative examples of polynucleotide fragments of the
invention, comprise, or alternatively consist of, a sequence from about nucleotide
number 1-50, 51-100,-101-150, 151-200, 201-250, 251-300, 301-350, 351-400, 401-
450, 451-500, 501-550, 551-600, 651-700, 701-750, 751-800, 800-850, 851-~900, 901-
950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-
1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-
1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-
2000, 2001-2050, 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-
2350, 2351-2400, 2401-2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-
2700, 2701-2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-
3050, 3051-3100, 3101-3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-
3400, 3401-3450, 3451-3500, 3501-3550, 3551-3600, 3601-3650, 3651-3700, 3701-
3750, 3751-3800, 3801-3850, 3851-3900, 3901-3950, 3951-4000, 4001-4050, 4051-
4100, 4101-4150, 4151-4200, 4201-4250, 4251-4300, 4301-4350, 4351-4400, 4401-
4450, 4451-4500, 4501-4550, 4551-4600, 4601-4650, 4651-4700, 4701-4750, 4751-
4800, 4801-4850, 4851-4900, 4901-4950, 4951-5000, 5001-5050, 5051-5100, 5101-
5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-5450, 5451-
5500, 5501-5550, 5551-5600, 5601-5650, 5651-5700, 5701-5750, 5751-5800, 5801-
5850, 5851-5900, 5901-5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-
6200, 6201-6250, 6251-6300, 6301-6350, 6351-6400, 6401-6450, 6451-6500, 6501-
6550, 6551-6600, 6601-6650, 6651-6700, 6701-6750, 6751-6800, 6801-6850, 6851-
6900, 6901-6950, 6951-7000, 7001-7050, 7051-7100, 7101-7150, 7151-7200, 7201-
7250, 7251-7300 or 7301 to the end of the cDNA sequence contained in Clone ID
NO:Z, or the complementary strand thereto. In this context “about” includes the
particularly recited range or a range larger or smaller by several (5, 4, 3, 2, or 1)
nucleotides, at either terminus or at both termini. Preferably, these fragments encode a
polypeptide, which has a functional activity (e.g., biological activity). More
preferably, these polynucleotides can be used as probes or primers as discussed herein.
Polynucleotides which hybridize to one or more of these polynucleotides under
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stringent hybridization conditions or alternatively, under lower stringency conditions
are also encompassed by the invention, as are polypeptides encoded by these
polynucleotides.

[0122] Moreover, representative examples of polynucleotide fragments of the
invention comprise, or alternatively consist of, a nucleic acid sequence comprising
one, two, three, four, five, six, seven, eight, nine, ten, or more of the above described
polynucleotide fragments of the invention in combination with a polynucleotide
sequence delineated in Table 1B column 6. Additional, representative examples of
polynucleotide fragments of the invention comprise, or alternatively consist of, a
nucleic acid sequence comprising one, two, three, four, five, six, seven, eight, nine,
ten, or more of the above described polynucleotide fragments of the invention in
combination with a polynucleotide sequence that is the complementary strand of a
sequence delineated in column 6 of Table 1B. In further embodiments, the above-
described polynucleotide fragments of the invention comprise, or alternatively consist
of, sequences delineated in Table 1B, column 6, and have a nucleic acid sequence
which is different from that of the BAC fragment having the sequence disclosed in
SEQ ID NO:B (see Table 1B, column 5). In additional embodiments, the above-
described polynucleotide fragments of the invention comprise, or alternatively consist
of, sequences delineated in Table 1B, column 6, and have a nucleic acid sequence -
which is different from that published for the BAC clone identified as BAC ID NO:A
(see Table 1B, column 4). In additional embodiments, the above-described
polynucleotides of the invention comprise, or alternatively consist of, sequences
delineated Table 1B, column 6, and have a nucleic acid sequence which is different
from that contained in the BAC clone identified as BAC ID NO:A (see Table 1B,
column 4). Polypeptides encoded by these polynucleotides, other polynucleotides that
encode these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention. Additionally, fragments and variants of the above-
described polynucleotides and polypeptides are also encompassed by the invention.

[0123] In additional specific embodiments, polynucleotides of the invention
comprise, or alternatively consist of, one, two, three, four, five, six, seven, eight, nine,
ten, or more fragments of the sequences delineated in column 6 of Table 1B, and the
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polynucleotide sequence of SEQ ID NO:X (e.g., as defined in Table 1B, column 2) or
fragments or variants thereof. Polypeptides encoded by these polynucleotides, other
polynucleotides that encode these polypeptides, and antibodies that bind these
polypeptides are also encompassed by the invention.

[0124] In additional specific embodiments, polynucleotides of the invention
comprise, or alternatively consist of, one, two, three, four, five, six, seven, eight, nine,
ten, or more fragments of the sequences delineated in column 6 of Table 1B which
correspond to the same Clone ID NO:Z (see Table 1B, column 1), and the
polynucleotide sequence of SEQ ID NO:X (e.g., as defined in Table 1A or 1B) or
fragments or variants thereof. Polypeptides encoded by these polynucleotides, other
polynucleotides that encode these polypeptides, and antibodies that bind these
polypeptides are also encompassed by the invention.

[0125] In further specific embodiments, polynucleotides of the invention
comprise, or alternatively consist of, one, two, three, four, five, six, seven, eight, nine,
ten, or more fragments of the sequences delineated in the same row of column 6 of
Table 1B, and the polynucleotide sequence of SEQ ID NO:X (e.g., as defined in Table
1A or 1B) or fragments or variants thereof. Polypeptides encoded by these
polynucleotides, other polynucleotides that encode these polypeptides, and antibodies
that bind these polypeptides are also encompassed by the invention.

[0126] In additional specific embodiments, polynucleotides of the invention
comprise, or alternatively consist of a polynucleotide sequence in which the 3° 10
polynucleotides of one of the sequences delineated in column 6 of Table 1B and the 5’
10 polynucleotides of the sequence of SEQ ID NO:X are directly contiguous. Nucleic
acids which hybridize to the complement of these 20 contiguous polynucleotides under
stringent hybridization conditions or alternatively, under lower stringency conditions,
are also encompassed by the invention. Polypeptides encoded by these
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids that
encode these polypeptides, and antibodies that bind these polypeptides are also
encompassed by the invention. Additionally, fragments and variants of the above-
described polynucleotides, nucleic acids, and polypeptides are also encompassed by
the invention.
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[0127] In additional specific embodiments, polynucleotides of the invention
comprise, or alternatively consist of a polynucleotide sequence in which the 3” 10
polynucleotides of one of the sequences delineated in column 6 of Table 1B and the 5’
10 polynucleotides of a fragment or variant of the sequence of SEQ ID NO:X (e.g., as
described herein) are directly contiguous Nucleic acids which hybridize to the
complement of these 20 contiguous polynucleotides under stringent hybridization
conditions or alternatively, under lower stringency conditions, are also encompassed
by the invention. Polypeptides encoded by these polynucleotides and/or nucleic acids,
other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies
that bind these polypeptides are also encompassed by the invention. Additionally,
fragments and variants of the above-described polynucleotides, nucleic acids, and
polypeptides are also encompassed by the invention.

[0128] In further specific embodiments, polynucleotides of the invention
comprise, or alternatively consist of a polynucleotide sequence in which the 3 10
polynucleotides of a fragment or variant of the sequence of SEQ ID NO:X and the 5’
10 polynucleotides of the sequence of one of the sequences delineated in column 6 of
Table 1B are directly contiguous. Nucleic acids which hybridize to the complement of
these 20 contiguous polynucleotides under stringent hybridization conditions or
alternatively, under lower stringency conditions, are also encompassed by the
invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that
bind these polypeptides are also encompassed by the invention. Additionally,
fragments and variants of the above-described polynucleotides, nucleic acids, and
polypeptides are also encompassed by the invention.

[0129] In specific embodiments, polynucleotides of the invention comprise, or
alternatively consist of a polynuéleotide sequence in which the 3’ 10 polynucleotides
of one of the sequences delineated in column 6 of Table 1B and the 5° 10
polynucleotides of another sequence in column 6 are directly contiguous. In preferred
embodiments, the 3’ 10 polynucleotides of one of the sequences delineated in column
6 of Table 1B is directly contiguous with the 5’ 10 polynucleotides of the next
sequential exon delineated in Table 1B, column 6. Nucleic acids which hybridize to
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the complement of these 20 contiguous polynucleotides under stringent hybridization
conditions or alternatively, under lower stringency conditions, are also encompassed
by the invention. Polypeptides encoded by these polynucleotides and/or nucleic acids,
other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies
that bind these polypeptides are also encompassed by the invention. Additionally,
fragments and variants of the above-described polynucleotides, nucleic acids, and
polypeptides are also encompassed by the invention.

[0130] In the present invention, a "polypeptide fragment" refers to an amino acid
sequence which is a portion of that contained in SEQ ID NO:Y, a portion of an amino
acid sequence encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9
of Table 2, a portion of an amino acid sequence encoded by the polynucleotide
sequence of SEQ ID NO:X, a portion of an amino acid sequence encoded by the
complement of the polynucleotide sequence in SEQ ID NO:X, and/or a portion of an
amino acid sequence encoded by the cDNA contained in Clone ID NO:Z. Protein
(polypeptide) fragments may be "free-standing," or comprised within a larger
polypeptide of which the fragment forms a part or region, most preferably as a single
continuous region. Representative examples of polypeptide fragments of the
invention, include, for.example, fragments comprising, or alternatively consisting of,
from about amino acid number 1-20, 21-40, 41-60, 61-80, 81;100, 102-120, 121-140,
141-160, 161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320,
321-340, 341-360, 361-380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500,
501-520, 521-540, 541-560, 561-580, 581-600, 601-620, 621-640, 641-660, 661-680,
681-700, 701-720, 721-740, 741-760, 761-780, 781-800, 801-820, 821-840, 841-860,
861-880, 881-900, 901-920, 921-940, 941-960, 961-980, 981-1000, 1001-1020, 1021-
1040, 1041-1060, 1061-1080, 1081-1100, 1101-1120, 1121-1140, 1141-1160, 1161-
1180, 1181-1200, 1201-1220, 1221-1240, 1241-1260, 1261-1280, 1281-1300, 1301-
1320, 1321-1340, 1341-1360, 1361-1380, 1381-1400, 1401-1420, 1421-1440, or 1441
to the end of the coding region. In a preferred embodiment, polypeptide fragments of
the invention include, for example, fragments comprising, or alternatively consisting
of, from about amino acid number 1-20, 21-40, 41-60, 61-80, 81-100, 102-120, 121-
140, 141-160, 161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-
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320, 321-340, 341-360, 361-380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-
500, 501-520, 521-540, 541-560, 561-580, 581-600, 601-620, 621-640, 641-660, 661-
680, 681-700, 701-720, 721-740, 741-760, 761-780, 781-800, 801-820, 821-840, 841-
860, 861-880, 881-900, 901-920, 921-940, 941-960, 961-980, 981-1000, 1001-1020,
1021-1040, .1041-1060, 1061-1080, 1081-1100, 1101-1120, 1121-1140, 1141-1160,
1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241-1260, 1261-1280, 1281-1300,
1301-1320, 1321-1340, 1341-1360, 1361-1380, 1381-1400, 1401-1420, 1421-1440, or
1441 to the end of the coding region of SEQ ID NO:Y. Moreover, polypeptide
fragments of the invention may be at least about 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 100, 110, 120, 130, 140, or 150 amino acids in length. In
this context "about" includes the particularly recited ranges or values, or ranges or
values larger or smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at
both extremes. Polynucleotides encoding these polypeptide fragments are also
encompassed by the invention.

[0131] Even if deletion of one or more amino acids from the N-terminus of a
protein results in modification of loss of one or more biological functions of the
protein, other functional activities (e.g., biological activities, ability to multimerize,
ability to bind a ligand) may still be retained. For example, the ability of shortened
muteins to induce and/or bind to antibodies which recognize the complete or mature
forms of the polypeptides generally will be retained when less than the majority of the
residues of the complete or mature polypeptide are removed from the N-terminus.
Whether a particular polypeptide lacking N-terminal residues of a complete
polypeptide retains such immunologic activities can readily be determined by routine
methods described herein and otherwise known in the art. It is not unlikely that a
mutein with a large number of deleted N-terminal amino acid residues may retain
some biological or immunogenic activities. In fact, peptides composed of as few as
six amino acid residues may often evoke an immune response.

[0132] Accordingly, polypeptide fragments include the secreted protein as well as
the mature form. Further preferred polypeptide fragments include the secreted protein
or the mature form having a continuous series of deleted residues from the amino or
the carboxy terminus, or both. For example, any number of amino acids, ranging from
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1-60, can be deleted from the amino terminus of either the secreted polypeptide or the
mature form. Similarly, any number of amino acids, ranging from 1-30, can be
deleted from the carboxy terminus of the secreted protein or mature form.
Furthermore, any combination of the above amino and carboxy terminus deletions is
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also -
preferred. “

[0133] The present invention further provides polypeptides having one or more
residues deleted from the amino terminus of the amino acid sequence of a polypeptide
disclosed herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the
polynucleotide sequence contained in SEQ ID NO:X or the complement thereof, a
polypeptide encoded by the portion of SEQ ID NO:X as defined in columns § and 9 of
Table 2, and/or a polypeptide encoded by the cDNA contained in Clone ID NO:Z). In
particular, N-terminal deletions may be described by the general formula m-q, where q
is a whole integer representing the total number of amino acid residues in a
polypeptide of the invention (e.g., the polypeptide disclosed in SEQ ID NO:Y, or the
polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of
Table 2), and m is defined as any integer ranging from 2 to g-6. Polynucleotides
encoding these polypeptides are also encompassed by the invention.

[0134] The present invention further provides polypeptides having one or more
residues from the carboxy terminus of the amino acid sequence of a polypeptide
disclosed herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the
polynucleotide sequence contained in SEQ ID NO:X, a polypeptide encoded by the
portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, and/or a
polypeptide encoded by the cDNA contained in Clone ID NO:Z). In particular, C-
terminal deletions may be described by the general formula 1-n, where n is any whole
integer ranging from 6 to g-1, and where n corresponds to the position of amino acid
residue in a polypeptide of the invention. Polynucleotides encoding these polypeptides
are also encompassed by the invention.

[0135] In addition, any of the above described N- or C-terminal deletions can be
combined to produce a N- and C-terminal deleted polypeptide. The invention also
provides polypeptides having one or more amino acids deleted from both the amino
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and the carboxyl termini, which may be described generally as having residues m-n of
a polypeptide encoded by SEQ ID NO:X (e.g., including, but not limited to, the
preferred polypeptide disclosed as SEQ ID NO:Y and the polypeptide encoded by the
portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2), the cDNA
contained in Clone ID NO:Z, and/or the complement thereof, where n and m are
integers as described above. Polynucleotides encoding these polypeptides are also
encompassed by the invention.

[0136] Also as mentioned above, even if deletion of one or more amino acids from
the C-terminus of a protein results in modification of loss of one or more biological
functions of the protein, other functional activities (e.g., biological activities, ability to
multimerize, ability to bind a ligand) may still be retained. For example the ability of
the shortened mutein to induce and/or bind to antibodies which recognize the complete
or mature forms of the polypeptide generally will be retained when less than the
majority of the residues of the complete or mature polypeptide are removed from the
C-terminus. Whether a particular polypeptide lacking C-terminal residues of a
complete polypeptide retains such immunologic activities can readily be determined
by routine methods described herein and otherwise known in the art. It is not unlikely
that a mutein with a large number of deleted C-terminal amino acid residues may
retain some biological or immunogenic activities. In fact, peptides composed of as
few as six amino acid residues may often evoke an immune response.

[0137] The present application is also directed to proteins containing polypeptides

 at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a polypeptide
sequence set forth herein. In preferred embodiments, the application is directed to
proteins containing polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% identical to polypeptides having the amino acid sequence of the specific N- and
C-terminal deletions. Polynucleotides encoding these polypeptides are also
encompassed by the invention.

[0138] Any polypeptide sequence encoded by, for example, the polynucleotide
sequences set forth as SEQ ID NO:X or the complement thereof, (presented, for
example, in Tables 1A and 2), the cDNA contained in Clone ID NO:Z, or the
polynucleotide sequence as defined in column 6 of Table 1B, may be analyzed to

136



WO 01/55316 PCT/US01/01328

determine certain preferred regions of the polypeptide. For example, the amino acid
sequence of a polypeptide encoded by a polynucleotide sequence of SEQ ID NO:X
(e.g., the polypeptide of SEQ ID NO:Y and the polypeptide encoded by the portion of
SEQ ID NO:X as defined in columns 8 and 9 of Table 2) or the cDNA contained in
Clone ID NO:Z may be analyzed using the default parameters of the DNASTAR
computer algorithm (DNASTAR, Inc:, 1228 S. Park St., Madison, WI 53715 USA;
http://www.dnastar.com/).

[0139] Polypeptide regions that may be routinely obtained using the DNASTAR
computer algorithm include, but are not limited to, Garnier-Robson alpha-regions,
beta-regions, turn-regions, and coil-regions; Chou-Fasman alpha-regions, beta-regions,
and turn-regions; Kyte-Doolittle hydrophilic regions and hydrophobic regions;
Eisenberg alpha- and beta-amphipathic regions; Karplus-Schulz flexible regions;
Emini surface-forming regions; and Jameson-Wolf regions of high antigenic index.
Among highly preferred polynucleotides of the invention in this regard are those that
encode polypeptides comprising regions that combine several structural features, such
as several (e.g., 1, 2, 3 or 4) of the features set out above.

[0140] Additionally, Kyte-Doolittle hydrophilic regions and hydrophobic regions,
Emini surface-forming regions, and Jameson-Wolf regions of high antigenic index
(i.e., containing four or more contiguous amino acids having an antigenic index of
greater than or equal to 1.5, as identified using the default parameters of the Jameson-
Wolf program) can routinely be used to determine polypeptide regions that exhibit a
high degree of potential for antigenicity. Regions of high antigenicity are determined
from data by DNASTAR analysis by choosing values which represent regions of the
polypeptide which are likely to be exposed on the surface of the polypeptide in an
environment in which antigen recognition may occur in the process of initiation of an
immune response.

[0141) Preferred polypeptide fragments of the invention are fragments comprising,
or alternatively, consisting of, an amino acid sequence that displays a functional
activity (e.g. biological activity) of the polypeptide sequence of which the amino acid
sequence is a fragment. By a polypeptide displaying a "functional activity" is meant a
polypeptide capable of one or more known functional activities associated with a full-
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length protein, such as, for example, biological activity, antigenicity, immunogenicity,
and/or multimerization, as described herein.

[0142] Other preferred polypeptide fragments are biologically active fragments.
Biologically active fragments are those exhibiting activity similar, but not necessarily
identical, to an activity of the polypeptide of the present invention. The biological
activity of the fragments may include an improved desired activity, or a decreased
undesirable activity.

[0143] In preferred embodiments, polypeptides of the invention comprise, or
alternatively consist of, one, two, three, four, five or more of the antigenic fragments
of the polypeptide of SEQ ID NO:Y, or portions thereof. Polynucleotides encoding
these polypeptides are also encompassed by the invention.

[0144) The present invention encompasses polypeptides comprising, or
alternatively consisting of, an epitope of: the polypeptide sequence shown in SEQ ID
NO:Y; a polypeptide sequence encoded by SEQ ID NO:X or the complementary
strand thereto; the polypeptide sequence encoded by the portion of SEQ ID NO:X as
defined in columns 8 and 9 of Table 2; the polypeptide sequence encoded by the
portion of SEQ ID NO:B as defined in column 6 of Table 1B or the complement
thereto; the polypeptide sequence encoded by the cDNA contained in Clone ID NO:Z;
or the polypeptide sequence encoded by a polynucleotide that hybridizes to the
sequence of SEQ ID NO:X, the complement of the sequence of SEQ ID NO:X, the
complement of a portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2,
or the cDNA sequence contained in Clone ID NO:Z under stringent hybridization
conditions or alternatively, under lower stringency hybridization as defined supra. The
present invention further encompasses polynucleotide sequences encoding an epitope
of a polypeptide sequence of the invention (such as, for example, the sequence
disclosed in SEQ ID NO:X, or a fragment thereof), polynucleotide sequences of the
complementary strand of a polynucleotide sequence encoding an epitope of the
invention, and polynucleotide sequences which hybridize to the complementary strand
under stringent hybridization conditions or alternatively, under lower stringency

hybridization conditions defined supra.

138



WO 01/55316 PCT/US01/01328

[0145] The term “epitopes,” as used herein, refers to portions of a polypeptide
having antigenic or immunogenic activity in an animal, preferably a mammal, and
most preferably in a human. In a preferred embodiment, the present invention
encompasses a polypeptide comprising an epitope, as well as the polynucleotide
encoding this polypeptide. An “immunogenic epitope,” as used herein, is defined as a
portion of a protein that elicits an antibody response in an animal, as determined by
any method known in the art, for example, by the methods for generating antibodies
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA
81:3998- 4002 (1983)). The term “antigenic epitope,” as used herein, is defined as a
portion of a protein to which an antibody can immunospecifically bind its antigen as
determined by any method well known in the art, for example, by the immunoassays
described herein. Immunospecific binding excludes non-specific binding but does not
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not
necessarily be immunogenic.

[0146] Fragments, which function as epitopes may be produced by any
conventional means. (See, e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA §2:5131-
5135 (1985) further described in U.S. Patent No. 4,631,211.)

[0147] In the present invention, antigenic epitopes preferably contain a sequence
of at least 4, at least 5, at least 6, at least 7, more preferably at least §, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 20, at least
25, at least 30, at least 40, at least 50, and, most preferably, between about 15 to about
30 amino acids. Preferred polypeptides comprising immunogenic or antigenic
epitopes are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95,
or 100 amino acid residues in length. Additional non-exclusive preferred antigenic
epitopes include the antigenic epitopes disclosed herein, as well as portions thereof.
Antigenic epitopes are useful, for example, to raise antibodies, including monoclonal
antibodies, that specifically bind the epitope. Preferred antigenic epitopes include the
antigenic epitopes disclosed herein, as well as any combination of two, three, four, five
or more of these antigenic epitopes. Antigenic epitopes can be used as the target
molecules in immunoassays. (See, for instance, Wilson et al., Cell 37:767-778
(1984); Sutcliffe et al., Science 219:660-666 (1983)).
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[0148] Non-limiting examples of epitopes of polypeptides that can be used to
generate antibodies of the invention include a polypeptide comprising, or alternatively
consisting of, at least one, two, three, four, five, six or more of the portion(s) of SEQ
ID NO:Y specified in column 6 of Table 1A. These polypeptide fragments have been
determined to bear antigenic epitopes of the proteins of the invention by the analysis
of the Jameson-Wolf antigenic index, which is included in the - DNAStar suite of
computer programs. By “comprise” it is intended that a polypeptide contains at least
one, two, three, four, five, six or more of the portion(s) of SEQ ID NO:Y shown in
column 6 of Table 1A, but it may contain additional flanking residues on either the
amino or carboxyl termini of the recited portion. Such additional flanking sequences
are preferably sequences naturally found adjacent to the portion; i.e., contiguous
sequence shown in SEQ ID NO:Y. The flanking sequence may, however, be
sequences from a heterolgous polypeptide, such as from another protein described
herein or from a heterologous polypeptide not described herein. In particular
embodiments, epitope portions of a polypeptide of the invention comprise one, two,
three, or more of the portions of SEQ ID NO:Y shown in column 6 of Table 1A.
Polynucleotides encoding these polypeptides are also encompassed by the invention.

[0149] Similarly, immunogenic- epitopes can be used, for example, to induce
antibodies according to methods well known in the art. See, for instance, Sutcliffe et
al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910-914;
and Bittle et al., J. Gen. Virol. 66:2347-2354 (1985). Preferred immunogenic
epitopes include the immunogenic epitopes disclosed herein, as well as any
combination of two, three, four, five or more of these immunogenic epitopes. The
polypeptides comprising one or more immunogenic epitopes may be presented for
eliciting an antibody response together with a carrier protein, such as an albumin, to an
animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient length
(at least about 25 amino acids), the polypeptide may be presented without a carrier.
However, immunogenic epitopes comprising as few as 8 to 10 amino acids have been
shown to be sufficient to raise antibodies capable of binding to, at the very least, linear

epitopes in a denatured polypeptide (e.g., in Western blotting).
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[0150] Epitope-bearing polypeptides of the present invention may be used to
induce antibodies according to methods well known in the art including, but not
limited to, in vivo immunization, in vitro immunization, and phage display methods.
See, e.g., Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol.,,
66:2347-2354 (1985). If in vivo immunization is used, animals may be immunized
with free peptide; however, anti-peptide antibody titer may be boosted by coupling the
peptide to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or
tetanus toxoid. For instance, peptides containing cysteine residues may be coupled to
a carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester
(MBS), while other peptides may be coupled to carriers using a more general linking |
agent such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized
with either free or carrier- coupled peptides, for instance, by intraperitoneal and/or
intradermal injection of emulsions containing about 100 pg of peptide or carrier
protein and Freund's adjuvant or any other adjuvant known for stimulating an immune
response. Several booster injections may be needed, for instance, at intervals of about
two weeks, to provide a useful titer of anti-peptide antibody which can be detected, for
example, by ELISA assay using free peptide adsorbed to a solid surface. The titer of
anti-peptide antibodies in serum from an immunized animal may be increased by
selection of anti-peptide antibodies, for instance, by adsorption to the peptide on a
solid support and elution of the selected antibodies according to methods well known
in the art.

[0151] As one of skill in the art will appreciate, and as discussed above, the
polypeptides of the present invention (e.g., those comprising an immunogenic or
antigenic epitope) can be fused to heterologous polypeptide sequences. For example,
polypeptides of the present invention (including fragments or variants thereof), may be
fused with the constant domain of immunoglobulins (IgA, IgE, IgG, IgM), or portions
thereof (CH1, CH2, CH3, or any combination thereof and portions thereof, resulting in
chimeric polypeptides. By way of another non-limiting example, polypeptides and/or
antibodies of the present invention (including fragments or variants thereof) may be
fused with albumin (including but not limited to recombinant human serum albumin or
fragments or variants thereof (see, e.g., U.S. Patent No. 5,876,969, issued March 2,
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1999, EP Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16, 1998,
herein incorporated by reference in their entirety)). In a preferred embodiment,
polypeptides and/or antibodies of the present invention (including fragments or
variants thereof) are fused with the mature form of human serum albumin (i.e., amino
acids 1 — 585 of human serum albumin as shown in Figures 1 and 2 of EP Patent 0.322
094) which is herein incorporated by reference in its entirety. In another preferred
embodiment, polypeptides and/or antibodies of the present invention (including
fragments or variants thereof) are fused with polypeptide fragments comprising, or
alternatively consisting of, amino acid residues 1-z of human serum albumin, where z
1s an integer from 369 to 419, as described in U.S. Patent 5,766,883 herein
incorporated by reference in its entirety. Polypeptides and/or antibodies of the present
mvention (including fragments or variants thereof) may be fused to either the N- or C-
terminal end of the heterologous protein (e.g., immunoglobulin Fc polypeptide or
human serum albumin polypeptide). Polynucleotides encoding fusion proteins of the
invention are also encompassed by the invention.

[0152] Such fusion proteins as those described above may facilitate purification
and may increase half-life in vivo. This has been shown for chimeric proteins
consisting of the first two domains of the human CD4-polypeptide and various v
domains  of the constant regions of the heavy or light chains of mammalian
immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 331:84-86 (1988).
Enhanced delivery of an antigen across the epithelial barrier to the immune system has
been demonstrated for antigens (e.g., insulin) conjugated to an FcRn binding partner
such as IgG or Fc fragments (see, e.g., PCT Publications WO 96/22024 and WO
99/04813). IgG Fusion proteins that have a disulfide-linked dimeric structure due to
the IgG portion desulfide bonds have also been found to be more efficient in binding
and neutralizing other molecules than monomeric polypeptides or fragments thereof
alone. See, e.g., Fountoulakis et al., J. Biochem., 270:3958-3964 (1995). Nucleic
acids encoding the above epitopes can also be recombined with a gene of interest as an
epitope tag (e.g., the hemagglutinin (HA) tag or flag tag) to aid in detection and
purification of the expressed polypeptide. For example, a system described by
Janknecht et al. allows for the ready purification of non-denatured fusion proteins
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expressed in human cell lines (Janknecht et al., 1991, Proc. Natl. Acad. Sci. USA
88:8972- 897). In this system, the gene of interest is subcloned into a vaccinia
recombination plasmid such that the open reading frame of the gene is translationally
fused to an amino-terminal tag consisting of six histidine residues. The tag serves as a
matrix binding domain for the fusion protein. - Extracts from cells infected with the
recombinant vaccinia virus are loaded onto Ni2+ nitriloacetic acid-agarose column and

histidine-tagged proteins can be selectively eluted with imidazole-containing buffers.

Fusion Proteins

[0153] Any polypeptide of the present invention can be used to generate fusion
proteins. For example, the polypeptide of the present invention, when fused to a
second protein, can be used as an antigenic tag. Antibodies raised against the
polypeptide of the present invention can be used to indirectly detect the second protein
by binding to the polypeptide. Moreover, because secreted proteins target cellular
locations based on trafficking signals, polypeptides of the present invention which are
shown to be secreted can be used as targeting molecules once fused to other proteins.

[0154] Examples of domains that can be fused to polypeptides of the present
invention include not only heterologous signal sequences, but also other heterologous
functional regions. The fusion does not necessarily need to be direct, but may occur
through linker sequences.

[0155] In certain preferred embodiments, proteins of the invention are fusion
proteins comprising an amino acid sequence that is an N and/or C- terminal deletion of
a polypeptide of the invention. In preferred embodiments, the invention is directed to
a fusion protein comprising an amino acid sequence that is at least 80%, 85%, 90%,
95%, 96%, 97%, 98% or 99% identical to a polypeptide sequence of the invention.
Polynucleotides encoding these proteins are also encompassed by the invention.

[0156] Moreover, fusion proteins may also be engineered to improve
characteristics of the polypeptide of the present invention. For instance, a region of
additional amino acids, particularly charged amino acids, may be added to the N-
terminus of the polypeptide to improve stability and persistence during purification
from the host cell or subsequent handling and storage. Also, peptide moieties may be
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added to the polypeptide to facilitate purification. Such regions may be removed prior
to final preparation of the polypeptide. The addition of peptide moieties to facilitate
handling of polypeptides is familiar and routine techniques in the art.

[0157] As one of skill in the art will appreciate that, as discussed above,
polypeptides of the present invention, and epitope-bearing fragments thereof, can be -
combined with heterologous polypeptide sequences. For example, the polypeptides of
the present invention may be fused with heterologous polypeptide sequences, for
example, the polypeptides of the present invention may be fused with the constant
domain of immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CH1, CH2,
CH3, and any combination thereof, including both entire domains and portions
thereof), or albumin (including, but not limited to, native or recombinant human
albumin or fragments or variants thereof (see, e.g., U.S. Patent No. 5,876,969, issued
March 2, 1999, EP Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16,
1998, herein incorporated by reference in their entirety)), resulting in chimeric
polypeptides.  For example, EP-A-O 464 533 (Canadian counterpart 2045869)
discloses fusion proteins comprising various portions of constant region of
immunoglobulin molecules together with another human protein or part thereof. In
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and .
thus can result in, for example, improved pharmacokinetic properties (EP-A 0232
262). Alternatively, deleting the Fc part after the fusion protein has been expressed,
detected, and purified, would be desired. For example, the Fc portion may hinder
therapy and diagnosis if the fusion protein is used as an antigen for immunizations. In
drug discovery, for example, human proteins, such as hIL-5, have been fused with Fc
portions for the purpose of high-throughput screening assays to identify antagonists of
hIL-5. See, D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et
al., J. Biol. Chem. 270:9459-9471 (1995).

[0158] Moreover, the polypeptides of the present invention can be fused to marker
sequences, such as a polypeptide, which facilitates purification of the fused
polypeptide. In preferred embodiments, the marker amino acid sequence is a hexa-
histidine peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton
Avenue, Chatsworth, CA, 91311), among others, many of which are commercially
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available. As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824
(1989), for instance, hexa-histidine provides for convenient purification of the fusion
protein. Another peptide tag useful for purification, the "HA" tag, corresponds to an
epitope derived from the influenza hemagglutinin protein (Wilson et al., Cell 37:767
(1984).)

[0159] Additional fusion proteins of the invention may be generated through the
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling
(collectively referred to as "DNA shuffling"), briefly described below, and further
described herein. DNA shuffling may be employed to modulate the activities of
polypeptides of the invention, such methods can be used to generate polypeptides with
altered activity, as well as agonists and antagonists of the polypeptides. See,
generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 5,834,252; and
5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 (1997); Harayama,
Trends Biotechnol. 16(2):76-82 (1998); Hansson et al., J. Mol. Biol. 287:265-76
(1999); and Lorenzo and Blasco, Biotechniques 24(2):308-13 (1998); each of these
patents and publications are hereby incorporated by reference in its entirety). In a
preferred embodiment, one or more components, motifs, sections, parts, domains,
fragments, etc., of a polynucleotide encoding a polypeptide of the invention may be
recombined with one or more components, motifs, sections, parts, domains,.
fragments, etc., of one or more heterologous molecules encoding a heterologous
polypeptide.

[0160] Thus, any of these above fusions can be engineered using the

polynucleotides or the polypeptides of the present invention.

Recombinant and Synthetic Production of Polypeptides of the Invention

[0161] The present invention also relates to vectors containing the polynucleotide
of the present invention, host cells, and the production of polypeptides by synthetic
and recombinant techniques. The vector may be, for example, a phage, plasmid, viral,
or retroviral vector. Retroviral vectors may be replication competent or replication
defective. In the latter case, viral propagation generally will occur only in
complementing host cells.
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[0162] The polynucleotides of the invention may be joined to a vector containing a
selectable marker for propagation in a host. Generally, a plasmid vector is introduced
in a precipitate, such as a calcium phosphate precipitate, or in a complex with a
charged lipid. If the vector is a virus, it may be packaged in vitro using an appropriate
packaging cell line and then transduced into host cells.

[0163] The polynucleotide insert should be operatively linked to an appropriate -
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phod and tac
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to
name a few. Other suitable promoters will be known to the skilled artisan. The
expression constructs will further contain sites for transcription initiation, termination,
and, in the transcribed region, a ribosome binding site for translation. The coding
portion of the transcripts expressed by the constructs will preferably include a
translation initiating codon at the beginning and a termination codon (UAA, UGA or
UAG) appropriately positioned at the end of the polypeptide to be translated.

[0164] As indicated, the expression vectors will preferably include at least one
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin
resistance, glutamine synthase, for eukaryotic cell culture and tetracycline, kanamycin
or ampicillin resistance genes for culturing in E. coli and other bacteria.
Representative examples of appropriate hosts include, but are not limited to, bacterial
cells, such as E. coli, Streptomyces and Salmonella typhimurium cells; fungal cells,
such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC
Accession No. 201178)); insect cells such as Drosophila S2 and Spodoptera S19 cells;
animal cells such as CHO, COS, 293, NSO and Bowes melanoma cells; and plant
cells. Appropriate culture mediums and conditions for the above-described host cells
are known in the art.

[0165] Among vectors preferred for use in bacteria include pQE70, pQE60 and
pQE-9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors,
pNHSA, pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems,
Inc.; and ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia
Biotech, Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44,
pXT1 and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL
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available from Pharmacia. Preferred expression vectors for use in yeast systems
include, but are not limited to pYES2, pYDI1, pTEF1/Zeo, pYES2/GS, pPICZ,
pGAPZ, pGAPZalph, pPIC9, pPIC3.5, pHIL-D2, pHIL-S1, pPIC3.5K, pPICIK, and
PAO815 (all available from Invitrogen, Carlsbad, CA). Other suitable vectors will be
readily apparent to the skilled artisan.

[0166] Vectors which use glutamine synthase (GS) or DHFR as the selectable
markers can be amplified in the presence of the drugs methionine sulphoximine or
methotrexate, respectively. An advantage of glutamine synthase based vectors is the
availabilty of cell lines (e.g., the murine myeloma cell line, NS0) which are glutamine
synthase negative. Glutamine synthase expression systems can also function in
glutamine synthase expressing cells (e.g., Chinese Hamster Ovary (CHO) cells) by
providing additional inhibitor to prevent the functioning of the endogenous gene. A
glutamine synthase expression system and components thereof are detailed in PCT
publications: WO87/04462; WO86/05807; W089/01036; W0O89/10404; and
WO091/06657 which are hereby incorporated in their entireties by reference herein.
Additionally, glutamine synthase expression vectors can be obtained from Lonza
Biologics, Inc. (Portsmouth, NH). Expression and production of monoclonal
antibodies using a GS expression system in murine myeloma cells is described in
Bebbington et al., Bio/technology 10:169(1992) and in Biblia and Robinson
Biotechnol. Prog. 11:1 (1995) which are herein incorporated by reference.

[0167] The present invention also relates to host cells containing the above-
described vector constructs described herein, and additionally encompasses host cells
containing nucleotide sequences of the invention that are operably associated with one
or more heterologous control regions (e.g., promoter and/or enhancer) using
techniques known of in the art. The host cell can be a higher eukaryotic cell, such as
a mammalian cell (e.g., a human derived cell), or a lower eukaryotic cell, such as a
yeast cell, or the host cell can be a prokaryotic cell, such as a bacterial cell. A host
strain may be chosen, which modulates the expression of the inserted gene sequences,
or modifies and processes the gene product in the specific fashion desired. Expression
from certain promoters can be elevated in the presence of certain inducers; thus
expression of the genetically engineered polypeptide may be controlled. Furthermore,

147



WO 01/55316 PCT/US01/01328

different host cells have characteristics and specific mechanisms for the translational
and post-translational processing and modification (e.g., phosphorylation, cleavage) of
proteins. Appropriate cell lines can be chosen to ensure the desired modifications and
processing of the foreign protein expressed.

[0168] - Introduction of the nucleic acids and nucleic acid constructs of the
invention into the host cell can be effected by calcium phosphate transfection, DEAE-
dextran mediated transfection, cationic lipid-mediated transfection, electroporation,
transduction, infection, or other methods. Such methods are described in many
standard laboratory manuals, such as Davis et al., Basic Methods In Molecular
Biology (1986). It is specifically contemplated that the polypeptides of the present
invention may in fact be expressed by a host cell lacking a recombinant vector.

[0169] In addition to encompassing host cells containing the vector constructs
discussed herein, the invention also encompasses primary, secondary, and
immortalized host cells of vertebrate origin, particularly mammalian origin, that have
been engineered to delete or replace endogenous genetic material (e.g., prostate cancer
antigen coding sequence), and/or to include genetic material (e.g., heterologous
polynucleotide sequences) that is operably associated with prostate cancer associated
polynucleotides of the invention, and which activates, alters, and/or amplifies
endogenous prostate cancer associated polynucleotides. For example, techniques
known in the art may be used to operably associate heterologous control regions (e.g.,
promoter and/or enhancer) and endogenous prostate cancer associated polynucleotide
sequences via homologous recombination (see, e.g., US Patent Number 5,641,670,
issued June 24, 1997; International Publication Number WO 96/29411; International
Publication Number WO 94/12650; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-
8935 (1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of
which are incorporated by reference in their entireties).

[0170] Polypeptides of the present invention can also be recovered from: products
purified from natural sources, including bodily fluids, tissues and cells, whether
directly isolated or cultured; products of chemical synthetic procedures; and products
produced by recombinant techniques from a prokaryotic or eukaryotic host, including,
for example, bacterial, yeast, higher plant, insect, and mammalian cells. Depending
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upon the host employed in a recombinant production procedure, the polypeptides of
the present invention may be glycosylated or may be non-glycosylated. In addition,
polypeptides of the invention may also include an initial modified methionine residue,
in some cases as a result of host-mediated processes. Thus, it is well known in the art
that the N-terminal methionine encoded by the translation initiation codon generally is .
removed with high efficiency from any protein after translation in all eukaryotic cells.
While the N-terminal methionine on most proteins also is efficiently removed in most
prokaryotes, for some proteins, this prokaryotic removal process is inefficient,
depending on the nature of the amino acid to which the N-terminal methionine is
covalently linked.

[0171) In one embodiment, the yeast Pichia pastoris is used to express
polypeptides of the invention in a eukaryotic system. Pichia pastoris is a
methylotrophic yeast which can metabolize methanol as its sole carbon source. A
main step in the methanol metabolization pathway is the oxidation of methanol to
formaldehyde using O,. This reaction is catalyzed by the enzyme alcohol oxidase. In
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol
oxidase for O,. Consequently, in a growth medium depending on methanol as a main
carbon source, the promoter region of one of the two alcohol oxidase genes (40X7) is
highly active. In the presence of methanol, alcohol oxidase produced from the 40OX]
gene comprises up to approximately 30% of the total soluble protein in Pichia
pastoris. See, Ellis, S.B., et al., Mol. Cell. Biol. 5:1111-21 (1985); Koutz, P.J, et al.,
Yeast 5:167-77 (1989); Tschopp, J.F., et al., Nucl. Acids Res. 15:3859-76 (1987).
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the
present invention, under the transcriptional regulation of all or part of the 40X1
regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in
the presence of methanol.

[0172] In one example, the plasmid vector pPICI9K is used to express DNA
encoding a polypeptide of the invention, as set forth herein, in a Pichea yeast system

essentially as described in "Pichia Protocols: Methods in Molecular Biology," D.R.
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Higgins and J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression
vector allows expression and secretion of a polypeptide of the invention by virtue of
the strong AOXI promoter linked to the Pichia pastoris alkaline phosphatase (PHO)
secretory signal peptide (i.e., leader) located upstream of a multiple cloning site.

[0173] Many other yeast vectors could be used in place of pPICI9K, such as,
pYES2, pYD1, pTEF1/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9,
pPIC3.5, pHIL-D2, pHIL-S1, pPIC3.5K, and PAOS15, as one skilled in the art would
readily appreciate, as long as the proposed expression construct provides appropriately
located signals for transcription, translation, secretion (if desired), and the like,
including an in-frame AUG as required.

[0174] In another embodiment, high-level expression of a heterologous coding
sequence, such as, for example, a polynucleotide of the present invention, may be
achieved by cloning the heterologous polynucleotide of the invention into an
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the
yeast culture in the absence of methanol.

[0175] In addition to encompassing host cells containing the vector constructs
discussed herein, the invention also encompasses primary, secondary, and
immortalized host cells of vertebrate origin, particularly mammalian origin, that have
been engineered to delete or replace endogenous genetic material (e.g., coding
sequence), and/or to include genetic material (e.g., heterologous polynucleotide
sequences) that is operably associated with polynucleotides of the invention, and
which activates, alters, and/or amplifies endogenous polynucleotides. For example,
techniques known in the art may be used to operably associate heterologous control
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences
via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued June 24,
1997; International Publication No. WO 96/29411, published September 26, 1996;
International Publication No. WO 94/12650, published August 4, 1994; Koller et al.,
Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-
438 (1989), the disclosures of each of which are incorporated by referénce in their

entireties).

150



WO 01/55316 PCT/US01/01328

[0176] In addition, polypeptides of the invention can be chemically synthesized
using techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature,
310:105-111 (1984)). For example, a polypeptide corresponding to a fragment of a
polypeptide can be synthesized by use of a peptide synthesizer. Furthermore, if
desired, nonclassical amino acids or chemical amino acid analogs can be introduced as
a substitution or addition into the polypeptide sequence. Non-classical amino acids
include, but are not limited to, to the D-isomers of the common amino acids, 2,4-
diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino
butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid,
3-amino propionic acid, ornithine, norleucine, norvaline, hydroxyproline, sarcosine,
citrulline, homocitrulline, cysteic acid, t-butylglycine, t-butylalanine, phenylglycine,
cyclohexylalanine, b-alanine, fluoro-amino acids, designer amino acids such as b-
methyl amino acids, Ca-methyl amino acids, Na-methyl amino acids, and amino acid
analogs in general. Furthermore, the amino acid can be D (dextrorotary) or L
(levorotary).

[0177] The invention encompasses polypeptides of the present invention which are
differentially modified during or after translation, e.g., by glycosylation, acetylation,
phosphorylation, amidation, derivatization by known protecting/blocking groups,
proteolytic cleavage, linkage to an antibody molecule or other cellular ligand, etc.
Any of numerous chemical modifications may be carried out by known techniques,
including but not limited, to specific chemical cleavage by cyanogen bromide, trypsin,
chymotrypsin, papain, V8 protease, NaBH,; acetylation, formylation, oxidation,
reduction; metabolic synthesis in the presence of tunicamycin; etc.

[0178] Additional post-translational modifications encompassed by the invention
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and
addition or deletion of an N-terminal methionine residue as a result of procaryotic host

cell expression. The polypeptides may also be modified with a detectable label, such
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as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and
isolation of the protein.

[0179] Examples of suitable enzymes include horseradish peroxidase, alkaline
phosphatase, beta-galactosidase, or acetylcholinesterase; examples of suitable
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein; dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol; examples of
bioluminescent materials include luciferase, luciferin, and aequorin; and examples of
suitable radioactive material include iodine (1211, mI, 12SI, 1311), carbon (14C), sulfur
(°S), trititum CH), indium (‘"In, In, '*™In, ™), technetium (*Tc,*™Tc),
thallium (QOITi), gallium (®*Ga, 67G.51), palladium (*®*Pd), molybdenum (** Mo), xenon
(*Xe), fluorine ("°F), *Sm, "Ly, ¥°Gd, “*Pm, °La, "5Yb, 'Ho, °*Y, ’Sc, 1*Re,
188R¢, 2Py, 1R} and Y'Ru.

[0180] In specific embodiments, a polypeptide of the present invention or
fragment or variant thereof is attached to macrocyclic chelators that associate with
radiometal ions, including but not limited to, ", 2%y, 166Ho, and ’Sm, to
polypeptides. In a preferred embodiment, the radiometal ion associated with the
macrocyclic chelators is '''In. In another preferred embodiment, the radiometal ion
associated with the macrocyclic chelator is °°Y. In specific embodiments, the
macrocyclic chelator is 1,4,7,10-tetraazacyclododecane-N,N',N",N"-tetraacetic acid
(DOTA). In other specific embodiments, DOTA is attached to an antibody of the
invention or fragment thereof via a linker molecule. Examples of linker molecules
useful for conjugating DOTA to a polypeptide are commonly known in the art - see,
for example, DeNardo et al., Clin Cancer Res. 4(10):2483-90 (1998); Peterson et al.,
Bioconjug. Chem. 10(4):553-7 (1999); and Zimmerman et al, Nucl. Med. Biol.
26(8):943-50 (1999); which are hereby incorporated by reference in their entirety.

[0181) As mentioned, the prostate cancer associated proteins of the invention may
be modified by either natural processes, such as posttranslational processing, or by
chemical modification techniques which are well known in the art. It will be
appreciated that the same type of modification may be present in the same or varying
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degrees at several sites in a given prostate cancer associated polypeptide. Prostate
cancer associated polypeptides may be branched, for example, as a result of
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched,
and branched cyclic prostate cancer associated polypeptides may result from
posttranslation natural processes or may be made by synthetic methods. Modifications
include acetylation, acylation, ADP-ribosylation, amidation, covalent attachment of
flavin, covalent attachment of a heme moiety, covalent attachment of a nucleotide or
nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent
attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond
formation, demethylation, formation of covalent cross-links, formation of cysteine,
formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI
anchor formation, hydroxylation, iodination, methylation, myristoylation, oxidation,
pegylation, proteolytic processing, phosphorylation, prenylation, racemization,
selenoylation, sulfation, transfer-RNA mediated addition of amino acids to proteins
such as arginylation, and ubiquitination. (See, for instance, PROTEINS -
STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W.
H. Freeman and Company, New York (1993); POSTTRANSLATIONAL
COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed., Academic
Press, New York, pgs. 1-12 (1983); Seifter et al., Meth. Enzymol. 182:626-646 (1990);
Rattan et al., Ann. N.Y. Acad. Sci. 663:48-62 (1992)).

[0182] Also provided by the invention are chemically modified derivatives of the
polypeptides of the invention which may provide additional advantages such as
increased solubility, stability and circulating time of the polypeptide, or decreased
immunogenicity (see U.S. Patent No. 4,179,337). The chemical moieties for
derivitization may be selected from water soluble polymers such as polyethylene
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcelluldse,
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random
positions within the molecule, or at predetermined positions within the molecule and
may include one, two, three or more attached chemical moieties.

[0183] The polymer may be of any molecular weight, and may be branched or
unbranched. For polyethylene glycol, the preferred molecular weight is between about
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1 kDa and about 100 kDa (the term "about" indicating that in preparations of
polyethylene glycol, some molecules will weigh more, some less, than the stated
molecular weight) for ease in handling and manufacturing. Other sizes may be used,
depending on the desired therapeutic profile (e.g., the duration of sustained release
desired, the effects, if any on biological activity, the ease in handling, the degree or
lack of antigenicity and other known effects of the polyethylene glycol to a therapeutic
protein or analog). For example, the polyethylene glycol may have an average
molecular weight of about 200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500,
5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500, 9000, 9500, 10,000, 10,500, 11,000,
11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 14,500, 15,000, 15,500, 16,000,
16,500, 17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 25,000, 30,000,
35,000, 40,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 80,000, 85,000,
90,000, 95,000, or 100,000 kDa.

[0184] As noted above, the polyethylene glycol may have a branched structure.
Branched polyethylene glycols are described, for example, in U.S. Patent No.
5,643,575; Morpurgo et al., Appl. Biochem. Biotechnol. 56:59-72 (1996); Vorobjev et
al., Nucleosides Nucleotides 18:2745-2750 (1999); and Caliceti et al., Bioconjug.
Chem. 10:638-646 (1999), the disclosures of each of which are incorporated herein by
reference.

[0185] The polyethylene glycol molecules (or other chemical moieties) should be
attached to the protein with consideration of effects on functional or antigenic domains
of the protein. There are a number of attachment methods available to those skilled in
the art, such as, for example, the method disclosed in EP 0 401 384 (coupling PEG to
G-CSF), herein incorporated by reference; see also Malik et al., Exp. Hematol.
20:1028-1035 (1992), reporting pegylation of GM-CSF using tresyl chloride. For
example, polyethylene glycol may be covalently bound through amino acid residues
via a reactive group, such as a free amino or carboxyl group. Reactive groups are
those to which an activated polyethylene glycol molecule may be bound. The amino
acid residues having a free amino group may include lysine residues and the
N-terminal amino acid residues; those having a free carboxyl group may include
aspartic acid residues glutamic acid residues and the C-terminal amino acid residue.
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Sulfhydryl groups may also be used as a reactive group for attaching the polyethylene
glycol molecules. Preferred for therapeutic purposes is attachment at an amino group,
such as attachment at the N-terminus or lysine group.

[0186] As suggested above, polyethylene glycol may be attached to proteins
via-linkage to any of a number of amino acid residues. For example; polyethylene
glycol can be linked to proteins via covalent bonds to lysine, histidine, aspartic acid,
glutamic acid, or cysteine residues. One or more reaction chemistries may be
employed to attach polyethylene glycol to specific amino acid residues (e.g., lysine,
histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more than one
type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, cysteine
and combinations thereof) of the protein.

[0187] One may specifically desire proteins chemically modified at the
N-terminus. Using polyethylene glycol as an illustration of the present composition,
one may select from a variety of polyethylene glycol molecules (by molecular weight,
branching, etc.), the proportion of polyethylene glycol molecules to protein
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be
performed, and the method of obtaining the selected N-terminally pegylated protein.
The method of obtaining the N-terminally pegylated preparation (i.e., separating this
moiety from other monopegylated moieties if necessary) may be by purification of the
N-terminally pegylated material from a population of pegylated protein molecules.
Selective proteins chemically modified at the N-terminus modification may be
accomplished by reductive alkylation which exploits differential reactivity of different
types of primary amino groups (lysine versus the N-terminal) available for
derivatization in a particular protein. Under the appropriate reaction conditions,
substantially selective derivatization of the protein at the N-terminus with a carbonyl
group containing ‘polymer is achieved.

[0188] As indicated above, pegylation of the proteins of the invention may be
accomplished by any number of means. For example, polyethylene glycol may be
attached to the protein either directly or by an intervening linker. Linkerless systems
for attaching polyethylene glycol to proteins are described in Delgado et al., Crit. Rev.
Thera. Drug Carrier Sys. 9:249-304 (1992); Francis et al., Intern. J. of Hematol. 68:1-
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18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 5,349,052; WO 95/06058; and
WO 98/32466, the disclosures of each of which are incorporated herein by reference.

[0189] One system for attaching polyethylene glycol directly to amino acid
residues of proteins without an intervening linker employs tresylated MPEG, which is
produced by the modification of monmethoxy polyethylene glycol (MPEG) using
tresylchloride (C1ISO,CH,CF3). Upon reaction of protein with tresylated MPEG,
polyethylene glycol is directly attached to amine groups of the protein. Thus, the
invention includes protein-polyethylene glycol conjugates produced by reacting
proteins of the invention with a polyethylene glycol molecule having a
2,2,2-trifluoreothane sulphonyl group.

[0190] Polyethylene glycol can also be attached to proteins using a number of
different intervening linkers. For example, U.S. Patent No. 5,612,460, the entire
disclosure of which is incorporated herein by reference, discloses urethane linkers for
connecting polyethylene glycol to proteins. Protein-polyethylene glycol conjugates
wherein the polyethylene glycol is attached to the protein by a linker can also be
produced by reaction of proteins with compounds such as MPEG-
succinimidylsuccinate, MPEG activated with 1,1'-carbonyldiimidazole, MPEG-
2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG-
succinate derivatives. . A number of additional polyethylene glycol derivatives and
reaction chemistries for attaching polyethylene glycol to proteins are described in
International Publication No. WO 98/32466, the entire disclosure of which is
incorporated herein by reference. Pegylated protein products produced using the
reaction chemistries set out herein are included within the scope of the invention.

[0191] The number of polyethylene glycol moieties attached to each protein of the
invention (i.e., the degree of substitution) may also vary. For example, the pegylated
proteins of the invention may be linked, on average, to 1, 2, 3,4, 5,6, 7, 8,9, 10, 12,
15, 17, 20, or more polyethylene glycol molecules. Similarly, the average degree of
substitution within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12,
11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 polyethylene glycol
moieties per protein molecule. Methods for determining the degree of substitution are
discussed, for example, in Delgado et al., Crit. Rev. Thera. Drug Carrier Sys. 9:249-
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304 (1992).

[0192] The prostate cancer associated polypeptides of the invention can be
recovered and purified from chemical synthesis and recombinant cell cultures by
standard methods which include, but are not limited to, ammonium suifate or ethanol
precipitation, . acid extraction, anion or cation. exchange chromatography,
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity
chromatography, hydroxylapatite chromatography and lectin chromatography. Most
preferably, high performance liquid chromatography ("HPLC") is employed for
purification. Well known techniques for refolding protein may be employed to
regenerate active conformation when the polypeptide is denatured during isolation
and/or purification.

[0193] Prostate cancer associated polynucleotides and polypeptides may be used in
accordance with the present invention for a variety of applications, particularly those
that make use of the chemical and biological properties of prostate cancer associated
antigens. Among these are applications in the detection, prevention, diagnosis and/or
treatment of diseases associated with the prostate, such as e.g., prostate cancers such as
adenocarcinoma, transitional cell carcinomas, ductal carcinomas, and squamous cell
carcinomas, and as described under “Hyperproliferative Disorders” and/or
“Reproductive System Disorders” below. Additional applications relate to diagnosis
and to treatment of disorders of cells, tissues and organisms. These aspects of the
invention are discussed further below.

[0194] In a preferred embodiment, polynucleotides expressed in a particular tissue '
type are used to detect, diagnose, treat, prevent and/or prognose disorders associated
with the tissue type.

[0195] The polypeptides of the invention may be in monomers or multimers (i.e.,
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention
relates to monomers and multimers of the polypeptides of the invention, their
preparation, and compositions (preferably, Therapeutics) containing them. In specific
embodiments, the polypeptides of the invention are monomers, dimers, trimers or
tetramers. In additional embodiments, the multimers of the invention are at least
dimers, at least trimers, or at least tetramers.
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[0196] Multimers encompassed by the invention may be homomers or heteromers.
As used herein, the term homomer refers to a multimer containing only polypeptides
corresponding to a protein of the invention (e.g., the amino acid sequence of SEQ ID
NO:Y, an amino acid sequence encoded by SEQ ID NO:X or the complement of SEQ
ID NO:X, the amino acid sequence encoded by the portion of SEQ ID NO:X as.
defined in columns 8 and 9 of Table 2, and/or an amino acid sequence encoded by
cDNA contained in Clone ID NO:Z (including fragments, variants, splice variants, and
fusion proteins, corresponding to these as described herein)). These homomers may
contain polypeptides having identical or different amino acid sequences. In a specific
embodiment, a homomer of the invention is a multimer containing only polypeptides
having an identical amino acid sequence. In another specific embodiment, a homomer
of the invention is a multimer containing polypeptides having different amino acid
sequences. In specific embodiments, the multimer of the invention is a homodimer
(e.g., containing two polypeptides having identical or different amino acid sequences)
or a homotrimer (e.g., containing three polypeptides having identical and/or different
amino acid sequences). In additional embodiments, the homomeric multimer of the
invention is at least a homodimer, at least a homotrimer, or at least a homotetramer.

[0197] As used herein, the term heteromer refers to a multimer containing two or
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to
the polypeptides of the invention. In a specific embodiment, the multimer of the
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at
least a heterotrimer, or at least a heterotetramer.

[0198] Multimers of the invention may be the result of hydrophobic, hydrophilic,
ionic and/or covalent associations and/or may be indirectly linked by, for example,
liposome formation. Thus, in one embodiment, multimers of the invention, such as,
for example, homodimers or homotrimers, are formed when polypeptides of the
invention contact one another in solution. In another embodiment, heteromultimers of
the invention, such as, for example, heterotrimers or heterotetramers, are formed when
polypeptides of the invention contact antibodies to the polypeptides of the invention
(including antibodies to the heterologous polypeptide sequence in a fusion protein of
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the invention) in solution. In other embodiments, multimers of the invention are
formed by covalent associations with and/or between the polypeptides of the
invention. Such covalent associations may involve one or more amino acid residues
contained in the polypeptide sequence (e.g., that recited in SEQ ID NO:Y, encoded by
the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, and/or encoded
by the cDNA contained in Clone ID NO:Z). In one instance, the covalent associations
are cross-linking between cysteine residues located within the polypeptide sequences
which interact in the native (i.e., naturally occurring) polypeptide. In another instance,
the covalent associations are the consequence of chemical or recombinant
manipulation. Alternatively, such covalent associations may involve one or more
amino acid residues contained in the heterologous polypeptide sequence in a fusion
protein. In one example, covalent associations are between the heterologous sequence
contained in a fusion protein of the invention (see, e.g., U.S. Patent Number
5,478,925). In a specific example, the covalent associations are between the
heterologous sequence contained in a Fc fusion protein of the invention (as described
herein). In another specific example, covalent associations of fusion proteins of the
invention are between heterologous polypeptide sequence from another protein that is
capable of forming covalently associated multimers, such as for example,
osteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the contents of
which are herein incorporated by reference in its entirety). In another embodiment,
two or more polypeptides of the invention are joined through peptide linkers.
Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 (hereby
incorporated by reference). Proteins comprising multiple polypeptides of the invention
separated by peptide linkers may be produced using conventional recombinant DNA
technology.

[0199] Another method for preparing multimer polypeptides of the invention
involves use of polypeptides of the invention fused to a leucine zipper or isoleucine
zipper polypeptide sequence. Leucine zipper and isoleucine zipper domains are
polypeptides that promote multimerization of the proteins in which they are found.
Leucine zippers were originally identified in several DNA-binding proteins
(Landschulz et al., Science 240:1759, (1988)), and have since been found in a variety

159



WO 01/55316 PCT/US01/01328

of different proteins. Among the known leucine zippers are naturally occurring
peptides and derivatives thereof that dimerize or trimerize. Examples of leucine zipper
domains suitable for producing soluble multimeric proteins of the invention are those
described in PCT application WO 94/10308, hereby incorporated by reference.
Recombinant fusion proteins comprising a polypeptide of the invention fused to a
polypeptide sequence that dimerizes or trimerizes in solution are expressed in suitable -
host cells, and the resulting soluble multimeric fusion protein is recovered from the
culture supernatant using techniques known in the art.

[0200] Trimeric polypeptides of the invention may offer the advantage of
enhanced biological activity. Preferred leucine zipper moieties and isoleucine
moieties are those that preferentially form trimers. One example is a leucine zipper
derived from lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS
Letters 344:191, (1994)) and in U.S. patent application Ser. No. 08/446,922, hereby
incorporated by reference. Other peptides derived from naturally occurring trimeric
proteins may be employed in preparing trimeric polypeptides of the invention.

[0201] In another example, proteins of the invention are associated by interactions
between Flag® polypeptide sequence contained in fusion proteins of the invention
containing Flag® polypeptide sequence. In a further embodiment, proteins of the
invention are associated by interactions between heterologous polypeptide sequence
contained in Flag® fusion proteins of the invention and anti-Flag® antibody.

[0202] The multimers of the invention may be generated using chemical
techniques known in the art. For example, polypeptides desired to be contained in the
multimers of the invention may be chemically cross-linked using linker molecules and
linker molecule length optimization techniques known in the art (see, e.g., U.S. Patent
Number 5,478,925, which is herein incorporated by reference in its entirety).
Additionally, multimers of the invention may be generated using techniques known in
the art to form one or more inter-molecule cross-links between the cysteine residues
located within the sequence of the polypeptides desired to be contained in the
multimer (see, e.g., U.S. Patent Number 5,478,925, which is herein incorporated by
reference in its entirety). Further, polypeptides of the invention may be routinely
modified by the addition of cysteine or biotin to the C-terminus or N-terminus of the
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polypeptide and techniques known in the art may be applied to generate multimers
containing one or more of these modified polypeptides (see, e.g., U.S. Patent Number
5,478,925, which is herein incorporated by reference in its entirety). Additionally,
techniques known in the art may be applied to generate liposomes containing the
polypeptide components desired to be contained in the multimer of the invention (see,
e.g., U.S. Patent Number 5,478,925, which is herein incorporated by reference in its -
entirety).

[0203] Alternatively, multimers of the invention may be generated using genetic
engineering techniques known in the art. In one embodiment, polypeptides contained
in multimers of the invention are produced recombinantly using fusion protein
technology described herein or otherwise known in the art (see, e.g., U.S. Patent
Number 5,478,925, which is herein incorporated by reference in its entirety). In a
specific embodiment, p.olynucleotides coding for a homodimer of the invention are
generated by ligating a polynucleotide sequence encoding a polypeptide of the
invention to a sequence encoding a linker polypeptide and then further to a synthetic
polynucleotide encoding the translated product of the polypeptide in the reverse
orientation from the original C-terminus to the N-terminus (lacking the leader
sequence) (see, e.g., U..S Patent Number 5,478,925, which is herein incorporated by
reference in its entirety). In another embodiment, recombinant techniques described
herein or otherwise known in the art are applied to generate recombinant polypeptides
of the invention which contain a transmembrane domain (or hydrophobic or signal
peptide) and which can be incorporated by membrane reconstitution techniques into
liposomes (see, e.g., U.S. Patent Number 5,478,925, which is herein incorporated by

reference in its entirety).

Antibodies

[0204] Further polypeptides of the invention relate to antibodies and T-cell antigen
receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment,
or variant of the invention (e.g., a polypeptide or fragment or variant of the amino acid
sequence of SEQ ID NO:Y or a polypeptide encoded by the cDNA contained in Clone
ID NO:Z, and/or an epitope, of the present invention) as determined by immunoassays
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well known in the art for assaying specific antibody-antigen binding. Antibodies of
the invention include, but are not limited to, polyclonal, monoclonal, multispecific,
human, humanized or chimeric antibodies, single chain antibodies, Fab fragments,
F(ab’) fragments, fragments produced by a Fab expression library, anti-idiotypic
(anti-Id) antibodies (including, e.g., anti-Id antibodies to antibodies of the invention),
intracellularly-made antibodies (i.e., intrabodies), and epitope-binding fragments of
any of the above. The term "antibody," as used herein, refers to immunoglobulin
molecules and immunologically active portions of immunoglobulin molecules, i.e.,
molecules that contain an antigen binding site that immunospecifically binds an
antigen. The immunoglobulin molecules of the invention can be of any type (e.g.,
IgG, IgE, IgM, IgD, IgA and IgY), class (e.g., IgG1, 1gG2, IgG3, IgG4, IgAl and
IgA2) or subclass of immunoglobulin molecule. In preferred embodiments, the
immunoglobulin molecules of the invention are IgGl. In other preferred
embodiments, the immunoglobulin molecules of the invention are 1gG4.

[0205] Most preferably the antibodies are human antigen-binding antibody
fragments of the present invention and include, but are not limited to, Fab, Fab' and
F(ab"2, Fd, single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs
(sdFv) and fragments comprising either a VL or VH domain. Antigen-binding
antibody fragments, including single-chain antibodies, may comprise the variable
region(s) alone or in combination with the entirety or a portion of the following: hinge
region, CH1, CH2, and CH3 domains. Also included in the invention are antigen-
binding fragments also comprising any combination of variable region(s) with a hinge
region, CH1, CH2, and CH3 domains. The antibodies of the invention may be from
any animal origin including birds and mammals. Preferably, the antibodies are human,
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or
chicken. As used herein, “human” antibodies include antibodies having the amino
acid sequence of a human immunoglobulin and include antibodies isolated from
human immunoglobulin libraries or from animals transgenic for one or more human
immunoglobulin and that do not express endogenous immunoglobulins, as described

infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al.
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[0206] The antibodies of the present invention may be monospecific, bispecific,
trispecific or of greater multispecificity. Multispecific antibodies may be specific for
different epitopes of a polypeptide of the present invention or may be specific for both
a polypeptide of the present invention as well as for a heterologous epitope, such as a
heterologous polypeptide or solid support material. See, e.g., PCT publications WO
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol.
147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920,
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992).

[0207] Antibodies of the present invention may be described or specified in terms
of the epitope(s) or portion(s) of a polypeptide of the present invention which they
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be
specified as described herein, e.g., by N-terminal and C-terminal positions, or by size
in contiguous amino acid residues, or listed in the Tables and Figures. Preferred
ep‘itopes of the invention include those shown in column 6 of Table 1A, as well as
polynucleotides that encode these epitopes. Antibodies, which specifically bind any
epitope or polypeptide of the present invention may also be excluded. Therefore, the
present invention includes antibodies that specifically bind polypeptides of the present
invention, and allows for the exclusion of the same.

[0208] Antibodies of the present invention may also be described or specified in
terms of their cross-reactivity. Antibodies that do not bind any other analog, ortholog,
or homolog of a polypeptide of the present invention are included. Antibodies that
bind polypeptides with at least 95%, at least 90%, at least 85%, at least 80%, at least
75%, at least 70%, at least 65%, at least 60%, at least 55%, and at least 50% identity
(as calculated using methods known in the art and described herein) to a polypeptide
of the present invention are also included in the present invention. In specific
embodiments, antibodies of the present invention cross-react with murine, rat and/or
rabbit homologs of human proteins and the corresponding epitopes thereof. Antibodies
that do not bind polypeptides with less than 95%, less than 90%, less than 85%, less
than 80%, less than 75%, less than 70%, less than 65%, less than 60%, less than 55%,
and less than 50% identity (as calculated using methods known in the art and
described herein) to a polypeptide of the present invention are also included in the
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present invention. In a specific embodiment, the above-described cross-reactivity is
with respect to any single specific antigenic or immunogenic polypeptide, or
combination(s) of 2, 3, 4, 5, or more of the specific antigenic and/or immunogenic
polypeptides disclosed herein. Further included in the present invention are antibodies
which bind polypeptides encoded by polynucleotides which hybridize to a
polynucleotide of the present invention under stringent hybridization conditions (as
described herein). Antibodies of the present invention may also be described or
specified in terms of their binding affinity to a polypeptide of the invention. Preferred
binding affinities include those with a dissociation constant or Kd less than 5 X 107
M, 10°M, 5 X 10° M, 10° M, 5 X 10* M, 10* M, 5 X 10° M, 10° M, 5 X 10 M,
10°M, 5 X 107 M, 10" M, 5 X 10® M, 10¥ M, 5 X 10° M, 10° M, 5 X 10° M, 107°
M,5X 10 M, 10" M, 5X 1012 M, 102 M, 5 X 10 M, 10 M, 5 X 10 M, 10°
M, 5X 10" M, or 10 M,

[0209] The invention also provides antibodies that competitively inhibit binding of
an antibody to an epitope of the invention as determined by any method known in the
art for determining competitive binding, for example, the immunoassays described
herei-n. In preferred embodiments, the antibody competitively inhibits binding to the
epitope by at least:95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least
70%, at least 60%, or at least 50%.

[0210] Antibodies of the present invention may act as agonists or antagonists of
the polypeptides of the present invention. For example, the present invention includes
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the
invention either partially or fully. Preferably, antibodies of the present invention bind
an antigenic epitope disclosed herein, or a portion thereof. The invention features both
receptor-specific antibodies and ligand-specific antibodies. The invention also
features receptor-specific antibodies, which do not prevent ligand binding but prevent
receptor activation. Receptor activation (i.e., signaling) may be determined by
techniques described herein or otherwise known in the art. For example, receptor
activation can be determined by detecting the phosphorylation (e.g., tyrosine or
serine/threonine) of the receptor or its substrate by immunoprecipitation followed by
western blot analysis (for example, as described supra). In specific embodiments,
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antibodies are provided that inhibit ligand activity or receptor activity by at least 95%,
at least 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 60%, or at
least 50% of the activity in absence of the antibody. t

[0211] The invention also features receptor-specific antibodies which both prevent
ligand binding and receptor activation as well as antibodies that recognize the .
receptor-ligand complex, and, preferably, do not specifically recognize the unbound
receptor or the unbound ligand. Likewise, included in the invention are neutralizing
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as
well as antibodies which bind the ligand, thereby preventing receptor activation, but
do not prevent the ligand from binding the receptor. Further included in the invention
are antibodies, which activate the receptor. These antibodies may act as receptor
agonists, 1.e., potentiate or activate either all or a subset of the biological activities of
the ligand-mediated receptor activation, for example, by inducing dimerization of the
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists
for biological activities comprising the specific biological activities of the peptides of
the invention disclosed herein. The above antibody agonists can be made using
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No.

- 5,811,097; Deng et al., Blood 92(6):1981-1988 (1998); Chen et al., Cancer Res.
58(16):3668-3678 (1998); Harrop et al.,. J. Immunol. 161(4):1786-1794 (1998); Zhu et
al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170-3179

| (1998); Prat et al., J. Cell. Sci. 111(Pt2):237-247 (1998); Pitard et al., J. Immunol.
Methods 205(2):177-190 (1997); Liautard et al., Cytokine 9(4):233-241 (1997),
Carlson et al., J. Biol. Chem. 272(17):11295-11301 (1997); Taryman et al., Neuron
14(4):755-762 (1995); Muller et al., Structure 6(9):1153-1167 (1998); Bartunek et al.,
Cytokine 8(1):14-20 (1996) (which are all incorporated by reference herein in their
entireties).

[0212] Antibodies of the present invention may be used, for example, to purify,
detect, and target the polypeptides of the present invention, including both in vitro and
in vivo diagnostic and therapeutic methods. For example, the antibodies have utility in
immunoassays for qualitatively and quantitatively measuring levels of the
polypeptides of the present invention in biological samples. See, e.g., Harlow et al.,
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Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed.
1988); incorporated by reference herein in its entirety.

[0213] As discussed in more detail below, the antibodies of the present invention
may be used either alone or in combination with other compositions. The antibodies
may further be recombinantly fused to a heterologous. polypeptide at the N- or C-
terminus or chemically conjugated (including covalent and non-covalent
conjugations) to polypeptides or other compositions. For example, antibodies of the
present invention may be recombinantly fused or conjugated to molecules useful as
labels in detection assays and effector molecules such as heterologous polypeptides,
drugs, radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO
91/14438; WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387, the disclosures
of which are incorporated herein by reference in their entireties.

[0214] The antibodies of the invention include derivatives that are modified, i.e.,
by the covalent attachment of any type of molecule to the antibody such that covalent
attachment does not prevent the antibody from generating an anti-idiotypic response.
For example, but not by way of limitation, the antibody derivatives include antibodies
that have been modified, e.g., by glycosylation, acetylation, pegylation, phosphylation,
amidation, derivatization. by known protecting/blocking groups, proteolytic cleavage,
linkage to a cellular ligand or other protein, etc. Any of numerous chemical
modifications may be carried out by known techniques, including, but not limited to
specific chemical cleavage, acetylation, formylation, metabolic synthesis of
tunicamycin, etc. Additionally, the derivative may contain one or more non-classical
amino acids.

[0215] The antibodies of the present invention may be generated by any suitable
method known in the art. Polyclonal antibodies to an antigen-of- interest can be
produced by various procedures well known in the art. For example, a polypeptide of
the invention can be administered to various host animals including, but not limited to,
rabbits, mice, rats, etc. to induce the production of sera containing polyclonal
antibodies specific for the antigen. Various adjuvants may be used to increase the
immunological response, depending on the host species, and include but are not
limited to, Freund's (complete and incomplete), mineral gels such as aluminum
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hydroxide, surface active substances such as lysolecithin, pluronic polyols, polyanions,
peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and potentially
useful human adjuvants such as BCG (bacille Calmette-Guerin) and corynebacterium
parvum. Such adjuvants are also well known in the art.

[0216] . Monoclonal antibodies can be prepared using a wide variety of techniques
known in the art including the use of hybridoma, recombinant, and phage display
technologies, or a combination thereof. For example, monoclonal antibodies can be
produced using hybridoma techniques including those known in the art and taught, for
example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by
reference in their entireties). The term “monoclonal antibody” as used herein is not
limited to antibodies produced through hybridoma technology. The term “monoclonal
antibody” refers to an antibody that is derived from a single clone, including any
eukaryotic, prokaryotic, or phage clone, and not the method by which it is produced.

[0217] Methods for producing and screening for specific antibodies using
hybridoma technology are routine and well known in the art and are discussed in detail
in the Examples. In a non-limiting example, mice can be immunized with a
polypeptide of the invention or a cell expressing such peptide. Once an immune
response is detected, e.g., antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes isolated. The splenocytes are
then fused by well known techniques to any suitable myeloma cells, for example cells
from cell line SP20 available from the ATCC. Hybridomas are selected and cloned by
limited dilution. The hybridoma clones are then assayed by methods known in the art
for cells that secrete antibodies capable of binding a polypeptide of the invention.
Ascites fluid, which generally contains high levels of antibodies, can be generated by
immunizing mice with positive hybridoma clones.

[0218] Accordingly, the present invention provides methods of generating
monoclonal antibodies as well as antibodies produced by the method comprising
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably,
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized
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with an antigen of the invention with myeloma cells and then screening the
hybridomas resulting from the fusion for hybridoma clones that secrete an antibody
able to bind a polypeptide of the invention.

[0219] Another well known method for producing both polyclonal and monoclonal
human B cell lines is transformation using Epstein Barr Virus (EBV). Protocols for
generating EBV-transformed B cell lines are commonly known in the art, such as, for'
example, the protocol outlined in Chapter 7.22 of Current Protocols in Immunology,
Coligan et al., Eds., 1994, John Wiley & Sons, NY, which is hereby incorporated in its
entirety by reference herein. The source of B cells for transformation is commonly
human peripheral blood, but B cells for transformation may also be derived from other
sources including, but not limited to, lymph nodes, tonsil, spleen, tumor tissue, and
infected tissues. Tissues are generally made into single cell suspensions prior to EBV
transformation. Additionally, steps may be taken to either physically remove or
inactivate T cells (e.g., by treatment with cyclosporin A) in B cell-containing samples,
because T cells from individuals seropositive for anti-EBV antibodies can suppress B
cell immortalization by EBV.

[0220] In general, the sample containing human B cells is innoculated with EBV,
and cultured for 3-4 weeks. A typical source of EBV is the culture supernatant of the
B95-8 cell line (ATCC #VR-1492). Physical signs of EBV transformation can
generally be seen towards the end of the 3-4 week culture period. By phase-contrast
microscopy, transformed cells may appear large, clear, hairy and tend to aggregate in
tight clusters of cells. Initially, EBV lines are generally polyclonal. However, over
prolonged periods of cell cultures, EBV lines may become monoclonal or polyclonal
as a result of the selective outgrowth of particular B cell clones. Alternatively,
polyclonal EBV transformed lines may be subcloned (e.g., by limiting dilution culture)
or fused with a suitable fusion partner and plated at limiting dilution to obtain
monoclonal B cell lines. Suitable fusion partners for EBV transformed cell lines
include mouse myeloma cell lines (e.g., SP2/0, X63-Ag8.653), heteromyeloma cell
lines (human x mouse; e.g, SPAM-8, SBC-H20, and CB-F7), and human cell lines
(e.g., GM 1500, SKO-007, RPMI 8226, and KR-4). Thus, the present invention also
provides a method of generating polyclonal or monoclonal human antibodies against
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polypeptides of the invention or fragments thereof, comprising EBV-transformation of
human B cells.

[0221] Antibody fragments, which recognize specific epitopes may be generated
by known techniques. For example, Fab and F(ab')2 fragments of the invention may
be produced by proteolytic cleavage of immunoglobulin molecules, using enzymes
such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments).
F(ab")2 fragments contain the variable region, the light chain constant region and the
CH1 domain of the heavy chain. For example, the antibodies of the present
invention can also be generated using various phage display methods known in the art
and as discussed in detail in the Examples (e.g., Example 10). In phage display
methods, functional antibody domains are displayed on the surface of phage particles,
which carry the polynucleotide sequences encoding them. In a particular embodiment,
such phage can be utilized to display antigen binding domains expressed from a
repertoire or combinatorial antibody library (e.g., human or murine). Phage
expressing an antigen binding domain that binds the antigen of interest can be selected
or identified with antigen, e.g., using labeled antigen or antigen bound or captured to a
solid surface or bead. Phage used in these methods are typically. filamentous phage
including fd and M13 binding domains expressed from phage with Fab, Fv or disulfide
stabilized Fv antibody domains recombinantly fused to either the phage gene III or
gene VIII protein. Examples of phage display methods that can be used to make the
antibodies of the pfesent invention include those disclosed in Brinkman et al., J.
Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 184:177-186
(1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic et al., Gene
187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 (1994); PCT
application No. PCT/GB91/01134; PCT publications WO 90/02809; WO 91/10737;
WO 92/01047;, WO 92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and U.S.
Patent Nos. 5,698,426; 5,223,409, 5,403,484; 5,580,717, 5,427,908; 5,750,753,
5,821,047, 5,571,698; 5,427,908; 5,516,637; 5,780,225; 5,658,727; 5,733,743 and
5,969,108; each of which is incorporated herein by reference in its entirety.

[0222] As described in the above references, after phage selection, the antibody
coding regions from the phage can be isolated and used to generate whole antibodies,
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including human antibodies, or any other desired antigen binding fragment, and
expressed in any desired host, including mammalian cells, insect cells, plant cells,
yeast, and bacteria, e.g., as described in detail below. For example, techniques to
recombinantly produce Fab, Fab' and F(ab")2 fragments can also be employed using
methods known in the art such as those disclosed in PCT publication WO 92/22324;
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26-
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references
incorporated by reference in their entireties).

[0223] Examples of techniques which can be used to produce single-chain Fvs and
antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston et
al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999
(1993); and Skerra et al., Science 240:1038-1040 (1988). For some uses, including in
vivo use of antibodies in humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule in
which different portions of the antibody are derived from different animal species,
such as antibodies having a variable region derived from a murine monoclonal
antibody and a human immunoglobulin constant region. Methods for producing
chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol.
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which
are incorporated herein by reference in their entirety. Humanized antibodies are
antibody molecules from non-human species antibody that binds the desired antigen
having one or more complementarity determining regions (CDRs) from the non-
human species and a framework regions from a human immunoglobulin molecule.
Often, framework residues in the human framework regions will be substituted with
the corresponding residue from the CDR donor antibody to alter, preferably improve,
antigen binding. These framework substitutions are identified by methods well known
in the art, e.g., by modeling of the interactions of the CDR and framework residues to
identify framework residues important for antigen binding and sequence comparison
to identify unusual framework residues at particular positions. (See, e.g., Queen et al.,
U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), which are
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incorporated herein by reference in their entireties.) Antibodies can be humanized
using a variety of techniques known in the art including, for example, CDR-grafting
(EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 5,225,539; 5,530,101;
and 5,585,089), veneering or resurfacing (EP 592,106; EP 519,596; Padlan, Molecular
Immunology 28(4/5):489-498 (1991); Studnicka et al., Protein Engineering 7(6):805-
814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), and chain shuffling (U.S.
Patent No. 5,565,332).

[0224) Completely human antibodies are particularly desirable for therapeutic
treatment of human patients. Human antibodies can be made by a variety of methods
known in the art including phage display methods described above using antibody
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos.
4,444,887 and 4,716,111; and PCT publications WO 98/46645, WO 98/50433, WO
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of
which is incorporated herein by reference in its entirety.

[0225] Human antibodies can also be produced using transgenic mice which are
incapable of expressing functional endogenous immunoglobulins, but which can
express human immunoglobulin genes. For example, the human heavy and light chain
immunoglobulin gene complexes may be introduced randomly or by homologous
recombination into mouse embryonic stem cells. Alternatively, the human variable
region, constant region, and diversity region may be introduced into mouse embryonic
stem cells in addition to the human heavy and light chain genes. The mouse heavy and
light chain immunoglobulin genes may be rendered non-functional separately or
simultaneously with the introduction of human immunoglobulin loci by homologous
recombination. In particular, homozygous deletion of the JH region prevents
endogenous antibody production. The modified embryonic stem cells are expanded
and microinjected into blastocysts to produce chimeric mice. The chimeric mice are
then bred to produce homozygous offspring, which express human antibodies. The
transgenic mice are immunized in the normal fashion with a selected antigen, e.g., all
or a portion of a polypeptide of the invention. Monoclonal antibodies directed against
the antigen can be obtained from the immunized, transgenic mice using conventional
hybridoma technology. The human immunoglobulin transgenes harbored by the
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transgenic mice rearrange during B cell differentiation, and subsequently undergo
class switching and somatic mutation. Thus, using such a technique, it is possible to
produce therapeutically useful 1gG, IgA, IgM and IgE antibodies. For an overview of
this technology for producing human antibodies, see Lonberg and Huszar, Int. Rev.
Immunol. 13:65-93 (1995). For a detailed discussion of this technology for producing
human antibodies and human monoclonal antibodies and protocols for producing such
antibodies, see, e.g., PCT publications WO 98/24893; WO 92/01047; WO 96/34096;
WO 96/33735; European Patent No. 0 598 877; U.S. Patent Nos. 5,413,923;
5,625,126; 5,633,425; 5,569,825; 5,661,016; 5,545,8006; 5,814,318; 5,885,793;
5,916,771; 5,939,598; 6,075,181 and 6,114,598, which are incorporated by reference
herein in their entirety. In addition, companies such as Abgenix, Inc. (Freemont, CA)
and Genpharm (San Jose, CA) can be engaged to provide human antibodies directed
against a selected antigen using technology similar to that described above.

[0226] Completely human antibodies which recognize a selected epitope can be
generated using a technique referred to as "guided selection.” In this approach a
selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the
selection of a completely human antibody recognizing the same epitope. (Jespers et
al., Bio/technology 12:899-903.(1988)).

[0227] Further, antibodies to the polypeptides of the invention can, in turn, be
utilized to generate anti-idiotype antibodies that “mimic” polypeptides of the invention
using techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona,
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide
multimerization and/or binding of a polypeptide of the invention to a ligand can be
used to generate anti-idiotypes that “mimic” the polypeptide multimerization and/ér
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can be
used in therapeutic regimens to neutralize polypeptide ligand/receptor. For example,
such anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or
to bind its ligand(s)/receptor(s), and thereby block its biological activity.
Alternatively, antibodies which bind to and enhance polypeptide multimerization
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and/or binding, and/or receptor/ligand multimerization, binding and/or signaling can
be used to generate anti-idiotypes that function as agonists of a polypeptide of the
invention and/or its ligand/receptor.‘ Such agonistic anti-idiotypes or Fab fragments of
such anti-idiotypes can be used in therapeutic regimens as agonists of the polypeptides
of the invention or its ligand(s)/receptor(s). For example, such anti-idiotypic
antibodies can be used to bind a pblypeptide of the invention and/or to bind its
ligand(s)/receptor(s), and thereby promote or enhance its biological activity.

[0228] Intrabodies of the invention can be produced using methods known in the
art, such as those disclosed and reviewed in Chen et al., Hum. Gene Ther. 5:595-601
(1994); Marasco, W.A., Gene Ther. 4:11-15 (1997); Rondon and Marasco, Annu. Rev.
Microbiol. 51:257-283 (1997); Proba et al., J. Mol. Biol. 275:245-253 (1998); Cohen
et al., Oncogene 17:2445-2456 (1998); Ohage and Steipe, J. Mol. Biol. 291:1119-1128
(1999); Ohage et al., J. Mol. Biol. 291:1129-1134 (1999), Wirtz and Steipe, Protein
Sci. 8:2245-2250 (1999); Zhu et al., J. Immunol. Methods 231:207-222 (1999); and

references cited therein.

Polynucleotides Encoding Antibodies

[0229] The invention further provides polynucleotides comprising a nucleotide
sequence encoding an antibody of the invention and fragments thereof. The invention
also encompasses polynucleotides that hybridize under stringent or alternatively, under
lower stringency hybridization conditions, e.g., as defined supra, to polynucleotides
that encode an antibody, preferably, that specifically binds to a polypeptide of the
invention, preferably, an antibody that binds to a polypeptide having the amino acid
sequence of SEQ ID NO:Y, to a polypeptide encoded by a portion of SEQ ID NO:X as
defined in columns 8 and 9 of Table 2, and/or to a polypeptide encoded by the cDNA
contained in Clone ID NO:Z.

[0230] The polynucleotides may be obtained, and the nucleotide sequence of the
polynucleotides determined, by any method known in the art. For example, if the
nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody
may be assembled from chemically synthesized oligonucleotides (e.g., as described in
Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the synthesis
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of overlapping oligonucleotides containing portions of the sequence encoding the
antibody, annealing' and ligating of those oligonucleotides, and then amplification of
the ligated oligonucleotides by PCR.

[0231] Alternatively, a polynucleotide encoding an antibody may be generated
from nucleic acid from a suitable source. If a clone containing a nucleic acid encoding
a particular antibody is not available, but the sequence of the antibody molecule is
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized
or obtained from a suitable source (e.g., an antibody ¢cDNA library, or a cDNA library
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue or
cells expressing the antibody, such as hybridoma cells selected to express an antibody
of the invention) by PCR amplification using synthetic primers hybridizable to the 3'
and 5' ends of the sequence or by cloning using an oligonucleotide probe specific for
the particular gene sequence to identify, e.g., a cDNA clone from a cDNA library that
encodes the antibody. Amplified nucleic acids generated by PCR may then be cloned
into replicable cloning vectors using any method well known in the art.

[0232] Once the nucleotide sequence and corresponding amino acid sequence of
the antibody is determined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the manipulation of nucleotide
sequences, €.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc.
(see, for example, the techniques described in Sambrook et al., 1990, Molecular
Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor, NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology,
John Wiley & Sons, NY, which are both incorporated by reference herein in their
entireties ), to generate antibodies having a different amino acid sequence, for example
to create amino acid substitutions, deletions, and/or insertions.

[0233] In a specific embodiment, the amino acid sequence of the heavy and/or
light chain variable domains may be inspected to identify the sequences of the
complementarity determining regions (CDRs) by methods that are well know in the
art, e.g., by comparison to known amino acid sequences of other heavy and light chain
variable regions to determine the regions of sequence hypervariability. Using routine
recombinant DNA techniques, one or more of the CDRs may be inserted within
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framework regions, e.g., into human framework regions to humanize a non-human
antibody, as described supra. The framework regions may be naturally occurring or
consensus framework regions, and preferably human framework regions (see, e.g.,
Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of buman framework
regions). - Preferably, the polynucleotide generated by the combination of the
framework regions and CDRs encodes an antibody that specifically binds ‘a
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid
substitutions may be made within the framework regions, and, preferably, the amino
acid substitutions improve binding of the antibody to its antigen. Additionally, such
methods may be used to make amino acid substitutions or deletions of one or more
variable region cysteine residues participating in an intrachain disulfide bond to
generate antibody molecules lacking one or more intrachain disulfide bonds. Other
alterations to the polynucleotide are encompassed by the present invention and within
the skill of the art.

[0234] In addition, techniques developed for the production of "chimeric
antibodies" (Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et
al., Nature 312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by
splicing genes from a mouse antibody molecule of appropriate antigen specificity
together with genes from a human antibody molecule of appropriate biological activity
can be used. As described supra, a chimeric antibody is a molecule in which different
portions are derived from different animal species, such as those having a variable
region derived from a murine mAb and a human immunoglobulin constant region,
e.g., humanized antibodies.

[0235] Alternatively, techniques described for the production of single chain
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain
antibodies are formed by linking the heavy and light chain fragments of the Fv region
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., Science
242:1038- 1041 (1988)).
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Methods of Producing Antibodies

[0236] The antibodies of the invention can be produced by any method known in
the art for the synthesis of antibodies, in particular, by chemical synthesis or
preferably, by recombinant expression techniques. Methods of producing antibodies
include, but are not limited to, hybridoma technology, EBV transformation, and other
methods discussed herein as well as through the use recombinant DNA technology, as
discussed below.

[0237] Recombinant expression of an antibody of the invention, or fragment,
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the
invention or a single chain antibody of the invention), requires construction of an
expression vector containing a polynucleotide that encodes the antibody. Once a
polynucleotide encoding an antibody molecule or a heavy or light chain of an
antibody, or portion thereof (preferably containing the heavy or light chain variable
domain), of the invention has been obtained, the vector for the production of the
antibody molecule may be produced by recombinant DNA technology using
techniques well known in the art. Thus, methods for preparing a protein by expressing
a polynucleotide containing an antibody encoding nucleotide sequence are described
herein.  Methods. which are well known to those skilled in the art can be used to
construct expression vectors containing antibody coding sequences and appropriate
transcriptional and translational control signals. These methods include, for example,
in vitro recombinant DNA techniques, synthetic techniques, and in vivo genetic
recombination. The invention, thus, provides replicable vectors comprising a
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or
light chain thereof, or a heavy or light chain variable domain, operably linked to a
promoter. Such vectors may include the nucleotide sequence encoding the constant
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of
the antibody may be cloned into such a vector for expression of the entire heavy or

light chain.
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[0238] The expression vector is transferred to a host cell by conventional
techniques and the transfected cells are then cultured by conventional techniques to
produce an antibody of the invention. Thus, the invention includes host cells
containing a polynucleotide encoding an antibody of the invention, or a heavy or light
chain thereof, or a single chain antibody of the invention, operably linked to. a
heterologous promoter. - In preferred embodiments for the expression of double-
chained antibodies, vectors encoding both the heavy and light chains may be co-
expressed in the host cell for expression of the entire immunoglobulin molecule, as
detailed below.

[0239] A variety of host-expression vector systems may be utilized to express the
antibody molecules of the invention. Such host-expression systems represent vehicles
by which the coding sequences of interest may be produced and subsequently purified,
but also represent cells which may, when transformed or transfected with the
appropriate nucleotide coding sequences, express an antibody molecule of the
invention in situ. These include but are not limited to microorganisms such as bacteria
(e.g., E. coli, B. subtilis) transformed with recombinant baéteriophage DNA, plasmid
DNA or cosmid DNA expression vectors containing antibody coding sequences; yeast
(e.g., Saccharomyces, Pichia) transformed with recombinant yeast expression vectors
containing antibody coding sequences; insect cell systems infected with recombinant
virus expression vectors (e.g., baculovirus) containing antibody coding sequences;
plant cell systems infected with recombinant virus expression vectors (e.g., cauliflower
mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed with recombinant
plasmid expression vectors (e.g., Ti plasmid) containing antibody coding sequences; or
mammalian cell systems (e.g., COS, CHO, BHK, 293, 3T3 cells) harboring
recombinant expression constructs containing promoters derived from the genome of
mammalian cells (e.g., metallothionein promoter) or from mammalian viruses (e.g.,
the adenovirus late promoter; the vaccinia virus 7.5K promoter). Preferably, bacterial
cells such as Escherichia coli, and more preferably, eukaryotic cells, especially for the
expression of whole recombinant antibody molecule, are used for the expression of a
recombinant antibody molecule. For example, mammalian cells such as Chinese
hamster ovary cells (CHO), in conjunction with a vector such as the major
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intermediate early gene promoter element from human cytomegalovirus is an effective
expression system for antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al.,
Bio/Technology 8:2 (1990)).

[0240] In bacterial systems, a number of expression vectors may be
advantageously selected depending upon the -use intended for the antibody molecule
being expressed. For example, when a large quantity of such a protein is to be
produced, for the generation of pharmaceutical compositions of an antibody molecule,
vectors which direct the expression of high levels of fusion protein products that are
readily purified may be desirable. Such vectors include, but are not limited, to the E.
coli expression vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which the
antibody coding sequence may be ligated individually into the vector in frame with the
lac Z coding region so that a fusion protein is produced; pIN vectors (Inouye &
Inouye, Nucleic Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol.
Chem. 24:5503-5509 (1989)); and the like. pGEX vectors may also be used to express
foreign polypeptides as fusion proteins with glutathione S-transferase (GST). In
general, such fusion proteins are soluble and can easily be purified from lysed cells by
adsorption and binding to matrix glutathione-agarose beads followed by elution in the
presence of free glutathione. The pGEX vectors are designed to include thrombin or
factor Xa protease cleavage sites so that the cloned target gene product can be released
from the GST moiety.

[0241] In an insect system, Autographa californica nuclear polyhedrosis virus
(AcNPV) is used as a vector to express foreign genes. The virus grows in Spodoptera
Sfrugiperda cells. The antibody coding sequence may be cloned individually into non-
essential regions (for example the polyhedrin gene) of the virus and placed under
control of an AcNPV promoter (for example the polyhedrin promoter).

[0242] In mammalian host cells, a number of viral-based expression systems may
be utilized. In cases where an adenovirus is used as an expression vector, the antibody
coding sequence of interest may be ligated to an adenovirus transcription/translation
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric
gene may then be inserted in the adenovirus genome by in vitro or in vivo
recombination. Insertion in a non- essential region of the viral genome (e.g., region
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E1 or E3) will result in a recombinant virus that is viable and capable of expressing the
antibody molecule in infected hosts. (e.g., see Logan & Shenk, Proc. Natl. Acad. Sci.
USA 81:355-359 (1984)). Specific initiation signals may also be required for efficient
translation of inserted antibody coding sequences. These signals include the ATG
initiation codon and adjacent sequences. Furthermore, the initiation codon must be in
phase with the reading frame of the desired coding sequence to ensure translation of
the entire insert. These exogenous translational control signals and initiation codons
can be of a variety of origins, both natural and synthetic. The efficiency of expression
may be enhanced by the inclusion of appropriate transcription enhancer elements,
transcription terminators, etc. (see Bittner et al., Methods in Enzymol. 153:51-544
(1987)).

[0243] In addition, a host cell strain may be chosen which modulates the
expression of the inserted sequences, or modifies and processes the gene product in
the specific fashion desired. Such modifications (e.g., glycosylation) and processing
(e.g., cleavage) of protein products may be important for the function of the protein.
Different host cells have characteristic and specific mechanisms for the post-
translational processing and modification of proteins and gene products. Appropriate
cell lines or host systems can be chosen to ensure the correct modification and
processing of the foreign protein expressed. To this end, eukaryotic host cells which
possess the cellular machinery for proper processing of the primary transcript,
glycosylation, and phosphorylation of the gene product may be used. Such
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS,
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell
line such as, for example, CRL7030 and Hs578Bst.

[0244] For long-term, high-yield production of recombinant proteins, stable
expression is preferred. For example, cell lines, which stably express the antibody
molecule may be engineered. Rather than using expression vectors which contain
viral origins of replication, host cells can be transformed with DNA controlled by
appropriate expression control elements (e.g., promoter, enhancer, sequences,
transcription terminators, polyadenylation sites, etc.), and a selectable marker.
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Following the introduction of the foreign DNA, engineered cells may be allowed to
grow for 1-2 days in an enriched media, and then are switched to a selective media.
The selectable marker in the recombinant plasmid confers resistance to the selection
and allows cells to stably integrate the plasmid into their chromosomes and grow to
form foci which in turn can be cloned and expanded into cell lines. This method may
advantageously be used to engineer cell lines, which express the antibody molecule.
Such engineered cell lines may be particularly useful in screening and evaluation of
compounds that interact directly or indirectly with the antibody molecule.

[0245] A number of selection systems may be used, including but not limited to
the herpes simplex virus thymidine kinase (Wigler et al., Cell 11:223 (1977)),
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl.
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al.,
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively.
Also, antimetabolite resistance can be used as the basis of selection for the following
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci.
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt,
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad.
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G-418
Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); Tolstoshev,
Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932
(1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 (1993); TIB
TECH 11(5):155-215 (1993)); and hygro, which confers resistance to hygromycin
(Santerre et al.,, Gene 30:147 (1984)). Methods commonly known in the art of
recombinant DNA technology may be routinely applied to select the desired
recombinant clone, and such methods are described, for example, in Ausubel et al.
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993);
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in Human
Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. Biol. 150:1

(1981), which are incorporated by reference herein in their entireties.
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[0246] The expression levels of an antibody molecule can be increased by vector
amplification (for a review, see Bebbington and Hentschel, The use of vectors based
on gene amplification for the expression of cloned genes in mammalian cells in DNA
cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector
system expressing antibody is amplifiable, increase in the level of inhibitor present in
culture of host cell will increase the number of copies of the marker gene. - Since the
amplified region is associated with the antibody gene, production of the antibody will
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)).

[0247] Vectors, which use glutamine synthase (GS) or DHFR as the selectable
markers can be amplified in the presence of the drugs methionine sulphoximine or
methotrexate, respectively. An a&vantage of glutamine synthase based vectors are the
availabilty of cell lines (e.g., the murine myeloma cell line, NS0) which are glutamine
synthase negative. Glutamine synthase expression systems can also function in
glutamine synthase expressing cells (e.g., Chinese Hamster Ovary (CHO) cells) by
providing additional inhibitor to prevent the functioning of the endogenous gene. A
glutamine synthase expression system and components thereof are detailed in PCT
publications: WO87/04462; WO86/05807;, W089/01036; WO089/10404; and
WO091/06657, which are incorporated in their entireties by reference herein.
Additionally, glutamine synthase expression vectors that may be used according to the
present invention are commercially available from suplliers, including, for example
Lonza Biologics, Inc. (Portsmouth, NH). Expression and production of monoclonal
antibodies using a GS expression system in murine myeloma cells is described in
Bebbington et al., Bio/technology 10:169(1992) and in Biblia and Robinson
Biotechnol. Prog. 11:1 (1995) which are incorporated in their entirities by reference
herein.

[0248] The host cell may be co-transfected with two expression vectors of the
invention, the first vector encoding a heavy chain derived polypeptide and the second
vector encoding a light chain derived polypeptide. The two vectors may contain
identical selectable markers, which enable equal expression of heavy and light chain
polypeptides. Alternatively, a single vector may be used which encodes, and is
capable of expressing, both heavy and light chain polypeptides. In such situations, the
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light chain should be placed before the heavy chain to avoid an excess of toxic free
heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. USA
77:2197 (1980)). The coding sequences for the heavy and light chains may comprise
cDNA or genomic DNA. |

[0249] Once an antibody molecule of the invention has been produced by an
animal, chemically synthesized, or recombinantly expressed, it may be purified by any
method known in the art for purification of an immunoglobulin molecule, for example,
by chromatography (e.g., ion exchange, affinity, particularly by affinity for the
specific antigen after Protein A, and sizing column chromatography), centrifugation,
differential solubility, or by any other standard technique for the purification of
proteins. In addition, the antibodies of the present invention or fragments thereof can
be fused to heterologous polypeptide sequences described herein or otherwise known
in the art, to facilitate purification.

[0250] The present invention encompasses antibodies recombinantly fused or
chemically conjugated (including both covalently and non-covalently conjugations) to
a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90
or 100 amino acids of the polypeptide) of the present invention to generate fusion
proteins. The fusion does not necessarily need to be direct, but may occur through
linker sequences. The antibodies may be specific for antigens other than polypeptides
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino
acids of the polypeptide) of the present invention. For example, antibodies may be
used to target the polypeptides of the present invention to particular cell types, either
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention to
antibodies specific for particular cell surface receptors. Antibodies fused or
conjugated to the polypeptides of the present invention may also be used in in vitro
immunoassays and purification methods using methods known in the art. See e.g.,
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et al.,
Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 89:1428-
1432 (1992); Fell et al., J. Immunol. 146:2446-2452 (1991), which are incorporated

by reference in their entireties.
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[0251] The present invention further includes compositions comprising the
polypeptides of the present invention fused or conjugated to antibody domains other
than the variable regions. For example, the polypeptides of the present invention may
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody
portion fused to a polypeptide of the present invention may comprise the constant
region, hinge region, CH1 domain, CH2 domain, and CH3 domain or any combination
of whole domains or portions thereof. The polypeptides may also be fused or
conjugated to the above antibody portions to form multimers. For example, Fc
portions fused to the polypeptides of the present invention can form dimers through
disulfide bonding between the Fc portions. Higher multimeric forms can be made by
fusing the polypeptides to portions of IgA and IgM. Methods for fusing or
conjugating the polypeptides of the present invention to antibody portions are known
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053,
5,447,851; 5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991);
Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci.
USA 89:11337- 11341 (1992) (said references incorporated by reference in their
entireties). -

[0252] - As discussed, supra, the polypeptides corresponding to a polypeptide,
polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to the
above antibody portions to increase the in vivo half life of the polypeptides or for use
in immunoassays using methods known in the art. Further, the polypeptides
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody
portions to facilitate purification. One reported example describes chimeric proteins
consisting of the first two domains of the human CD4-polypeptide and various
domains of the constant regions of the heavy or light chains of mammalian
immunoglobulins. See EP 394,827; Traunecker et al., Nature 331:84-86 (1988). The
polypeptides of the present invention fused or conjugated to an antibody having
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in
binding and neutralizing other molecules, than the monomeric secreted protein or
protein fragment alone. See, for example, Fountoulakis et al., J. Biochem. 270:3958-
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3964 (1995). In many cases, the Fc part in a fusion protein is beneficial in therapy and

diagnosis, and thus can result in, for example, improved pharmacokinetic properties.

See, for example, EP A 232,262. Alternatively, deleting the Fc part after the fusion

protein has been expressed, detected, and purified, would be desired. For example, the

Fc portion may hinder therapy and diagnosis if the fusion protein is used as an antigen

for immunizations. In drug discovery, for example, human proteins, such as hIL-5,

have been fused with Fc portions for the purpose of high-throughput screening assays -
to identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58

(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995)).

[0253] Moreover, the antibodies or fragments thereof of the present invention can
be fused to marker sequences, such as a peptide to facilitate purification. In preferred
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA,
91311), among others, many of which are commercially available. As described in
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa-
histidine provides for convenient purification of the fusion protein. Other peptide tags
useful for purification include, but are not limited to, the “HA” tag, which corresponds
to an epitope derived from the influenza hemagglutinin protein (Wilson et al., Cell
37:767 (1984)) and the “flag” tag.

[0254] The present invention further encompasses antibodies or fragments thereof
conjugated to a diagnostic or therapeutic agent. The antibodies can be used
diagnostically to, for example, monitor the development or progression of a tumor as
part of a clinical testing procedure to, e.g., determine the efficacy of a given treatment
regimen. Detection can be facilitated by coupling the antibody to a detectable
substance. Examples of detectable substances include various enzymes, prosthetic
groups, fluorescent materials, luminescent materials, bioluminescent materials,
radioactive materials, positron emitting metals using various positron emission
tomographies, and nonradioactive paramagnetic metal ions. The detectable substance
may be coupled or conjugated either directly to the antibody (or fragment thereof) or
indirectly, through an intermediate (such as, for example, a linker known in the art)
using techniques known in the art. See, for example, U.S. Patent No. 4,741,900 for
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metal ions which can be conjugated to antibodies for use as diagnostics according to
the present invention.

[0255] Further, an antibody or fragment thereof may be conjugated to a
therapeutic moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a
therapeutic agent or a radioactive metal ion, e.g., alpha-emitters such as, for example,
213Bi. A cytotoxin or cytotoxic agent includes any agent that is detrimental to cells.
Examples include paclitaxol, cytochalasin B, gramicidin D, ethidium bromide,
emetine, mitomycin, etoposide, tenoposide, Vincristi'ne, vinblastine, colchicin,
doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin,
actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine, tetracaine,
lidocaine, propranolol, and puromycin and analogs or homologs thereof. Therapeutic
agents include, but are not limited to, antimetabolites (e.g., methotrexate, 6-
mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating
agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU)
and lomustine (CCNU), cyclothosphamide, busulfan, dibromomannitol,
streptozotocin, mitomycin C, and cis- dichlorodiamine platinum (II) (DDP) cisplatin),
anthracyclines (e.g., daunorubicin (formerly daunomycin) and doxorubicin),
antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine).

[0256] The conjugates of the invention can be used for modifying a given
biological response, the therapeutic agent or drug moiety is not to be construed as
limited to classical chemical therapeutic agents. For example, the drug moiety may be
a protein or polypeptide possessing a desired biological activity. Such proteins may
include, for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or
diphtheria toxin; a protein such as tumor necrosis factor, a-interferon, B-interferon,
nerve growth factor, platelet derived growth factor, tissue plasminogen activator, an
apoptotic agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No.
WO 97/33899), AIM 1I (See, International Publication No. WO 97/34911), Fas Ligand
(Takahashi et al., Int. Immunol., 6:1567-1574 (1994)), VEGI (See, International
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g.,
angiostatin or endostatin; or, biological response modifiers such as, for example,

185



WO 01/55316 PCT/US01/01328

lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"),
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony
stimulating factor ("G-CSF"), or other growth factors.

[0257] Antibodies may also be attached to solid supports, which are particularly
useful for immunoassays or purification of the target antigen. Such solid supports
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene,
polyvinyl chloride or polypropylene.

[0258] Techniques for conjugating such therapeutic moiety to antibodies are well
known. See, for example, Arnon et al., "Monoclonal Antibodies For Immunotargeting
Of Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy,
Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al.,
"Antibodies For Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et
al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of
Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84:
Biological And Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985);
"Analysis, Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled
Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And
Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al.,
"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates”,
Immunol. Rev. 62:119-58 (1982).

[0259] Alternatively, an antibody can be conjugated to a second antibody to form
an antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980,
which is incorporated herein by reference in its entirety.

[0260] An antibody, with or without a therapeutic moiety conjugated to it,
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can

be used as a therapeutic.

Immunophenotyping

[0261] The antibodies of the invention may be utilized for immunophenotyping of
cell lines and biological samples. Translation products of the genes of the present
invention may be useful as cell specific markers, or more specifically as cellular
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markers that are differentially expressed at various stages of differentiation and/or
maturation of particular cell types. Monoclonal antibodies directed against a specific
epitope, or combination of epitopes, will allow for the screening of cellular
populations expressing the marker. Various techniques can be utilized using
monoclonal antibodies to screen for cellular populations expressing the marker(s), and
include magnetic separation using antibody-coated magnetic beads, "panning" with
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S.
Patent 5,985,660; and Morrison et al., Cell, 96:737-49 (1999)).

[0262] These techniques allow for the screening of particular populations of cells,
such as might be found with hematological malignancies (i.e. minimal residual disease
(MRD) in acute leukemic patients) and "non-self" cells in transplantations to prevent
Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for the
screening of hematopoietic stem and progenitor cells capable of undergoing

proliferation and/or differentiation, as might be found in human umbilical cord blood.

Assays For Antibody Binding

[0263] The antibodies of the invention may be assayed for immunospecific
binding by any method known in the art. The immunoassays which can be used
include but are not limited to competitive and non-competitive assay systems using
techniques such as western blots, radioimmunoassays, ELISA (enzyme linked
immunosorbent assay), "sandwich" immunoassays, immunoprecipitation assays,
precipitin reactions, gel diffusion precipitin reactions, immunodiffusion assays,
agglutination assays, complement-fixation assays, immunoradiometric assays,
fluorescent immunoassays, and protein A immunoassays, to name but a few. Such
assays are routine and well known in the art (see, e.g., Ausubel et al, eds, 1994,
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York,
which is incorporated by reference herein in its entirety). Exemplary immunoassays
are described briefly below (but are not intended by way of limitation).

[0264] Immunoprecipitation protocols generally comprise lysing a population of
cells in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1%
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Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g.,
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or
more at 4° C, washing - the beads in lysis buffer and resuspending the beads in
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the art
would be knowledgeable as to the parameters that can be modified to increase the
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing
the cell lysate with sepharose beads). For further discussion regarding
immunoprecipitation protocols see, e.g., Ausubel et al., eds., (1994), Current Protocols
in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, section 10.16.1.

[0265] Western blot analysis generally comprises preparing protein samples,
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS-
PAGE depending on the molecular Weight of the antigen), transferring the protein
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non-fat
milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking the
membrane with primary antibody (the antibody of interest) diluted in blocking buffer,
washing the membrane in washing buffer, blocking the membrane with a secondary
antibody (which recognizes the primary antibody, e.g., an anti-human antibody)
conjugated to an enzymatic substrate (e.g., horseradish peroxidase or alkaline
phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking buffer,
washing the membrane in wash buffer, and detecting the presence of the antigen. One
of skill in the art would be knowledgeable as to the parameters that can be modified to
increase the signal detected and to reduce the background noise. For further
discussion regarding western blot protocols see, e.g., Ausubel et al., eds., (1994),
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York,
section 10.8.1.

[0266] ELISAs comprise preparing antigen, coating the well of a 96 well
microtiter plate with the antigen, adding the antibody of interest conjugated to a
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detectable compound such as an enzymatic substrate (e.g., horseradish peroxidase or
alkaline phosphatase) to the well and incubating for a period of time, and detecting the
presence of the antigen. In ELISAs the antibody of interest does not have to be
conjugated to a detectable compound; instead, a second antibody (which recognizes
the antibody of interest) conjugated to a detectable compound may be added to the
well. Further, instead of coating the well with the antigen, the antibody may be coated
to the well. In this case, a second antibody conjugated to a detectable compound may
be added following the addition of the antigen of interest to the coated well. One of
skill in the art would be knowledgeable as to the parameters that can be modified to
increase the signal detected as well as other variations of ELISAs known in the art.
For further discussion regarding ELISAs see, e.g., Ausubel et al., eds, (1994), Current
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, section
11.2.1.

[0267] The binding affinity of an antibody to an antigen and the off-rate of an
antibody-antigen interaction can be determined by competitive binding assays. One
example of a competitive binding assay 1s a radioimmunoassay comprising the
incubation .of labeled antigen (e.g., 3H or 125I) with the antibody of interest in the
presence of increasing amounts of unlabeled antigen, and the detection of the antibody
bound to the labeled antigen. The affinity of the antibody of interest for a particular
antigen and the binding off-rates can be determined from the data by scatchard plot
analysis. Competition with a second antibody can also be determined using
radioimmunoassays. In this case, the antigen is incubated with antibody of interest
conjugated to a labeled compound (e.g., 3H or 125I) in the presence of increasing
amounts of an unlabeled second antibody.

[0268] Antibodies of the invention may be characterized using
immunocytochemisty methods on cells (e.g., mammalian cells, such as CHO cells)
transfected with a vector enabling the expression of a prostate cancer antigen or with
vector alone using techniques commonly known in the art. Antibodies that bind
prostate cancer antigen transfected cells, but not vector-only transfected cells, are

prostate cancer antigen specific.
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Therapeutic Uses

[0269] The present invention is further directed to antibody-based therapies which
involve administering antibodies of the invention to an animal, preferably a mammal,
and most preferably a human, patient for treating one or more of the disclosed
diseases, disorders, or conditions. Therapeutic compounds of the invention include,
but are not limited to, antibodies of the invention (including fragments, analogs and
derivatives thereof as described herein) and nucleic acids encoding antibodies of the
invention (including fragments, analogs and derivatives thereof and anti-idiotypic
antibodies as described herein). The antibodies of the invention can be used to treat,
inhibit or prevent diseases, disorders or conditions associated with aberrant expression
and/or activity of a polypeptide of the invention, including, but not limited to, any one
or more of the diseases, disorders, or conditions described herein. The treatment
and/or prevention of diseases, disorders, or conditions associated with aberrant
expression and/or activity of a polypeptide of the invention includes, but is not limited
to, alleviating symptoms associated with those diseases, disorders or conditions.
Antibodies of the invention may be provided in pharmaceutically acceptable
compositions as known in the art or as described herein.

[0270] - In a specific and preferred embodiment, the present invention is directed to
antibody-based therapies which involve administering antibodies of the invention to an -
animal, preferably a mammal, and most preferably a human, patient for treating one or
more of the diseases, disorders, or conditions of the prostate, including, but not limited
to, prostate cancers such as adenocarcinoma, transitional cell carcinomas, ductal
carcinomas, and squamous cell carcinomas, and as described under
“Hyperproliferative Disorders” and/or “Reproductive System Disorders” below.
Therapeutic compounds of the invention include, but are not limited to, antibodies of
the invention (e.g., antibodies directed to the full length protein expressed on the cell
surface of a mammalian cell; antibodies directed to an epitope of a prostate cancer
associated polypeptide of the invention (such as, a linear epitope (shown in Table 1A,
column 6) or a conformational epitope), including fragments, analogs and derivatives
thereof as described herein) and nucleic acids encoding antibodies of the invention
(including fragments, analogs and derivatives thereof and anti-idiotypic antibodies as
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described herein). The antibodies of the invention can be used to treat, inhibit or
prevent diseases, disorders or conditions associated with aberrant expression and/or
activity of a polypeptide of the invention, including, but not limited to, any one or
more of the diseases, disorders, or conditions of the prostate described herein. The
treatment and/or prevention of diseases, disorders, or conditions of the prostate cancer
associated with aberrant expression and/or activity of a polypeptide of the invention
includes, but is not limited to, alleviating symptoms associated with those diseases,
disorders or conditions. Antibodies of the invention may be provided in
pharmaceutically acceptable compositions as known in the art or as described herein.

[0271] A summary of the ways in which the antibodies of the present invention
may be used therapeutically includes binding polynucleotides or polypeptides of the
present invention locally or systemically in the body or by direct cytotoxicity of the
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some
of these approaches are described in more detail below. Armed with the teachings
provided herein, one of ordinary skill in the art will know how to use the antibodies of
the present invention for diagnostic, monitoring or therapeutic purposes without undue
experimentation.

[0272] The antibodies of this invention may be advantageously utilized in
combination with other monoclonal or chimeric antibodies, or with lymphokines or
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which
serve to increase the number or activity of effector cells which interact with the
antibodies.

[0273] The antibodies of the invention may be administered alone or in
combination with other types of treatments (e.g., radiation therapy, chemotherapy,
hormonal therapy, immunotherapy and anti-tumor agents). Generally, administration
of products of a species origin or species reactivity (in the case of antibodies) that is
the same species as that of the patient is preferred. Thus, in a preferred embodiment,
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered
to a human patient for therapy or prophylaxis.

[0274] It is preferred to use high affinity and/or potent in vivo inhibiting and/or
neutralizing antibodies against polypeptides or polynucleotides of the present
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invention, fragments or regions thereof, for both immunoassays directed to and
therapy of disorders related to polynucleotides or polypeptides, including fragments
thereof, of the present invention. Such antibodies, fragments, or regions, will
preferably have an affinity for polynucleotides or polypeptides of the invention,
including fragments thereof. Preferred binding affinities include those with a
dissociation constant or Kd less than 5 X 102 M, 10* M, 5X 10° M, 10° M, 5 X 10™*
M, 10*M, 5X 10° M, 10° M, 5 X 10° M, 10° M, 5 X 10" M, 10" M, 5 X 10° M,
108 M, 5X 107 M, 10° M, 5 X 1019 M, 10" M, 5 X 101" M, 10 M, 5 X 102 M,
1077 M, 5X 10° M, 102 M, 5 X 10™M, 10 M, 5 X 10 M, and 10™° M.

Gene Therapy

[0275] In a specific embodiment, nucleic acids comprising sequences encoding
antibodies or functional derivatives thereof, are administered to treat, inhibit or
prevent a disease or disorder associated with aberrant expression and/or activity of a
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy

* performed by the administration to a subject of an expressed or expressible nucleic
acid. In this embodiment of the invention, the nucleic acids produce their encoded
protein that mediates a therapeutic effect.

[0276] Any of the methods for gene therapy available in the art can be used
according to the present invention. Exemplary methods are described below.

[0277] For general reviews of the methods of gene therapy, see Goldspiel et al.,
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991);
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217
(1993); May, TIBTECH 11(5):155-215 (1993). Methods commonly known in the art
of recombinant DNA technology which can be used are described in Ausubel et al.
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY
(1990).

[0278] In a preferred embodiment, the compound comprises nucleic acid
sequences encoding an antibody, said nucleic acid sequences being part of expression
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vectors that express the antibody or fragments or chimeric proteins or heavy or light
chains thereof in a suitable host. In particular, such nucleic acid sequences have
promoters operably linked to the antibody coding region, said promoter being
inducible or constitutive, and, optionally, tissue-specific. In another particular
embodiment, nucleic acid molecules are used in which the antibody coding sequences
and any other desired sequences are flanked by regions that promote homologous
recombination at a desired site in the genome, thus providing for intrachromosomal
expression of the antibody encoding nucleic acids (Koller and Smithies, Proc. Natl.
Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). In
specific embodiments, the expressed antibody molecule is a single chain antibody;-
alternatively, the nucleic acid sequences include sequences encoding both the heavy
and light chains, or fragments thereof, of the antibody.

[0279] Delivery of the nucleic acids into a patient may be either direct, in which
case the patient is directly exposed to the nucleic acid or nucleic acid- carrying
vectors, or indirect, in which case, cells are first transformed with the nucleic acids in
vitro, then transplanted into the patient. These two approaches are known,
respectively, as in vivo or ex vivo gene therapy.

[0280] In a specific embodiment, the nucleic. acid sequences are directly
administered in vivo, where it is expressed to produce the encoded product. This can .
be accomplished by any of numerous methods known in the art, e.g., by constructing
them as part of an appropriate nucleic acid expression vector and administering it so
that they become intracellular, e.g., by infection using defective or attenuated
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct injection
of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; Biolistic,
Dupont), or coating with lipids or cell-surface receptors or transfecting agents,
encapsulation in liposomes, microparticles, or microcapsules, or by administering
them in linkage to a peptide which is known to enter the nucleus, by administering it
in linkage to a ligand subject to receptor-mediated endocytosis (see, e.g., Wu and Wu,
J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target cell types
specifically expressing the receptors), etc. In another embodiment, nucleic acid-ligand
complexes can be formed in which the ligand comprises a fusogenic viral peptide to
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disrupt endosomes, allowing the nucleic acid to avoid lysosomal degradation. In yet
another embodiment, the nucleic acid can be targeted in vivo for cell specific uptake
and expression, by targeting a specific receptor (see, e.g., PCT Publications WO
92/06180; WO 92/22635; W092/20316; WO093/14188, WO 93/20221).
Alternatively, the nucleic acid can be introduced. intracellularly and incorporated
within host cell DNA for expression, by homologous recombination (Koller and
Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., Nature
342:435-438 (1989)).

[0281] In a specific embodiment, viral vectors that contains nucleic acid sequences
encoding an antibody of the invention are used. For example, a retroviral vector can
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral
vectors contain the components necessary for the correct packaging of the viral
genome and integration into the host cell DNA. The nucleic acid sequences encoding
the antibody to be used in gene therapy are cloned into one or more vectors, which
facilitates delivery of the gene into a patient. More detail about retroviral vectors can
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to make
the stem cells more resistant to chemotherapy. Other references illustrating the use of
retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644-651
(1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human
Gene Therapy 4:129-141 (1993); and Grossman and ‘Wilson, Curr. Opin. in Genetics
and Devel. 3:110-114 (1993).

[0282] Adenoviruses are other viral vectors that can be used in gene therapy.
Adenoviruses are especially attractive vehicles for delivering genes to respiratory
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild
disease. Other targets for adenovirus-based delivery systems are liver, the central
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current Opinion
in Genetics and Development 3:499-503 (1993) present a review of adenovirus-based
gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) demonstrated the use
of adenovirus vectors to transfer genes to the respiratory epithelia of rhesus monkeys.
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Other instances of the use of adenoviruses in gene therapy can be found in Rosenfeld
et al., Science 252:431-434 (1991); Rosenfeld et al., Cell 68:143- 155 (1992);
Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); PCT Publication W094/12649;
and Wang, et al., Gene Therapy 2:775-783 (1995). In a preferred embodiment,
adenovirus vectors are used.

[0283] Adeno-associated - virus (AAV) has also been proposed for use in gene
therapy (Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent
No. 5,436,146).

[0284] Another approach to gene therapy involves transferring a gene to cells in
tissue culture by such methods as electroporation, lipofection, calcium phosphate
mediated transfection, or viral infection. Usually, the method of transfer includes the
transfer of a selectable marker to the cells. The cells are then placed under selection
to isolate those cells that have taken up and are expressing the transferred gene. Those
cells are then delivered to a patient.

[0285] In this embodiment, the nucleic acid is introduced into a cell prior to
administration in vivo of the resulting recombinant cell. Such introduction can be
carried out by any method known in the art, including but not limited to transfection,
electroporation, microinjection, infection with a viral or bacteriophage vector
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous
techniques are known in the art for the introduction of foreign genes into cells (see,
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth.
Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be
used in accordance with the present invention, provided that the necessary
developmental and physiological functions of the recipient cells are not disrupted. The
technique should provide for the stable transfer of the nucleic acid to the cell, so that
the nucleic acid is expressible by the cell and preferably heritable and expressible by
its cell progeny.

[0286] The resulting recombinant cells can be delivered to a patient by various
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or
progenitor cells) are preferably administered intravenously. The amount of cells
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envisioned for use depends on the desired effect, patient state, etc., and can be
determined by one skilled in the art.

[0287] Cells into which a nucleic acid can be introduced for purposes of gene
therapy encompass any desired, available cell type, and include but are not limited to
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes;
blood cells such as T lymphocytes, B lymphocytes, monocytes, macrophages,
neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone

marrow, umbilical cord blood, peripheral blood, fetal liver, etc.

[0288] In a preferred embodiment, the cell used for gene therapy is autologous to
the patient.
[0289] In an embodiment in which recombinant cells are used in gene therapy,

nucleic acid sequences encoding an antibody are introduced into the cells such that
they are expressible by the cells or their progeny, and the recombinant cells are then
administered in vivo for therapeutic effect. In a specific embodiment, stem or
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and
maintained in vitro can potentially be used in accordance with this embodiment of the
present invention (see e.g. PCT Publication WO 94/08598; Stemple and Anderson,
Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and Pittelkow
and Scott, Mayo Clinic Proc. 61:771 (1986)).

[0290] In a specific embodiment, the nucleic acid to be introduced for purposes of
gene therapy comprises an inducible promoter operably linked to the coding region,
such that expression of the nucleic acid is controllable by the presence or absence of

an appropriate inducer of transcription.

Demonstration of Therapeutic or Prophylactic Activity

[0291] The compounds or pharmaceutical compositions of the invention are
preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic
activity, prior to use in humans. For example, in vitro assays to demonstrate the
therapeutic or prophylactic utility of a compound or pharmaceutical composition
include, the effect of a compound on a cell line or a patient tissue sample. The effect
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of the compound or composition on the cell line and/or tissue sample can be
determined utilizing techniques known to those of skill in the art including, but not
limited to, rosette formation assays and cell lysis assays. In accordance with the
invention, in vitro assays which can be used to determine whether administration of a
specific compound is indicated, include in vitro cell culture assays in which a patient
tissue sample is: grown in culture, and exposed to or otherwise administered a

compound, and the effect of such compound upon the tissue sample is observed.

Therapeutic/Prophylactic Administration and Composition

[0292] The invention provides methods of treatment, inhibition and prophylaxis by
administration to a subject of an effective amount of a compound or pharmaceutical
composition of the invention, preferably a polypeptide or antibody of the invention. In
a preferred embodiment, the compound is substantially purified (e.g., substantially
free from substances that limit its effect or produce undesired side-effects). The
subject is preferably an animal, including but not limited to animals such as cows,
pigs, horses, chickens, cats, dogs, etc., and is preferably a mammal, and most
preferably human.

[0293] Formulations and methods of administration that can be employed when
the compound comprises a nucleic acid or an immunoglobulin are described above;
additional appropriate formulations and routes of administration can be selected from
among those described herein below.

[0294) Various delivery systems are known and can be used to administer a
compound of the invention, e.g., encapsulation in liposomes, microparticles,
microcapsules, recombinant cells capable of expressing the compound, receptor-
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)),
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of
introduction include but are not limited to intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or
compositions may be administered by any convenient route, for example by infusion
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g.,
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together with
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other biologically active agents. Administration can be systemic or local. In addition,

it may be desirable to introduce the pharmaceutical compounds or compositions of the

invention into the central nervous system by any suitable route, including

intraventricular and intrathecal injection; intraventricular injection may be facilitated

by an intraventricular catheter, for example, attached to a reservoir, such as.an

Ommaya reservoir. Pulmonary administration can also be employed, e.g., by use of an
* inhaler or nebulizer, and formulation with an aerosolizing agent.

[0295] In a specific embodiment, it may be desirable to administer the
pharmaceutical compounds or compositions of the invention locally to the area in need
of treatment; this may be achieved by, for example, and not by way of limitation, local
infusion during surgery, topical application, e.g., in conjunction with a wound dressing
after surgery, by iqj ection, by means of a catheter, by means of a suppository, or by
means of an implant, said implant being of a porous, non-porous, or gelatinous
material, including membranes, such as sialastic membranes, or fibers. Preferably,
when administering a protein, including an antibody, of the invention, care must be
taken to use materials to which the protein does not absorb.

[0296] In another embodiment, the compound or composition can be delivered in a
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein
and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp.
317-327; see generally ibid.)

[0297] In yet another embodiment, the compound or composition can be delivered
in a controlled release system. In one embodiment, a pump may be used (see Langer,
supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another
embodiment, polymeric materials can be used (see Medical Applications of Controlled
Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); Controlled
Drug Bioavailability, Drug Product Design and Performance, Smolen and Ball (eds.),
Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. Macromol.
Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During et al., Ann.
Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet another
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embodiment, a controlled release system can be placed in proximity of the therapeutic
target, e.g., the brain, thus requiring only a fraction of the systemic dose (see, e.g.,
Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138
(1984)).

[0298] Other controlled release systems are discussed in the review by Langer
(Science 249:1527-1533 (1990)).

[0299] In a specific embodiment where the compound of the invention is a nucleic -
acid encoding a protein, the nucleic acid can be administered in vivo to promote
expression of its encoded protein, by constructing it as part of an appropriate nucleic
acid expression vector and administering it so that it becomes intracellular, e.g., by use
of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by use
of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating with
lipids or cell-surface receptors or transfecting agents, or by administering it in linkage
to a homeobox- like peptide which is known to enter the nucleus (see e.g., Joliot et al.,
Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a nucleic acid
can be introduced intracellularly and incorporated within host cell DNA for
expression, by homologous recombination.

{0300] The present invention also provides pharmaceutical compositions. Such .
compositions comprise ‘a therapeutically effective amount of a compound, and a
pharmaceutically acceptable carrier. In a specific embodiment, the term
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal
or a state government or listed in the U.S. Pharmacopeia or other generally recognized
pharmacopeia for use in animals, and more particularly in humans. The term "carrier”
refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic is
administered. Such pharmaceutical carriers can be sterile liquids, such as water and
oils, including those of petroleum, animal, vegetable or synthetic origin, such as
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred
carrier when the pharmaceutical composition is administered intravenously. Saline
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
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sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk,

- glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired,
can also contain minor amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions, suspensions, emulsion,
tablets, pills, capsules, powders, sustained-release fdrmulations and the like. The
composition can be formulated as a suppository, with traditional binders and carriers
such as triglycerides. Oral formulation can include standard carriers such as
pl‘_larmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical
carriers are described in "Remington's Pharmaceutical Sciences" by E.W. Martin.
Such compositions will contain a therapeutically effective amount of the compound,
preferably in purified form, together with a suitable amount of carrier so as to provide
the form for proper administration to the patient. The formulation should suit the
mode of administration.

[0301] In a preferred embodiment, the composition is formulated in accordance
with routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the
composition may also include a solubilizing agent and a local anesthetic such as
lignocaine to ease pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermeticalily sealed container such as
an ampoule or sachette indicating the quantity of active agent. Where the composition
is to be administered by infusion, it can be dispensed with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the composition is
administered by injection, an ampoule of sterile water for injection or saline can be
provided so that the ingredients may be mixed prior to administration.

[0302] The compounds of the invention can be formulated as neutral or salt forms.
Pharmaceutically acceptable salts include those formed with anions such as those
dertved from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those
formed with cations such as those derived from sodium, potassium, ammonium,
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calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol,
histidine, procaine, etc.

[0303] The amount of the compound of the invention, which will be effective in
the treatment, inhibition and prevention of a disease or disorder associated with
aberrant expression and/or activity of a polypéptide of the invention can be determined -
by standard clinical techniques. In addition, in vitro assays may' optionally be
employed to help identify optimal dosage ranges. The precise dose to be employed in
the formulation will also depend on the route of administration, and the seriousness of
the disease or disorder, and should be decided according to the judgment of the
practitioner and each patient's circumstances. Effective doses may be extrapolated
from dose-response curves derived from in vitro or animal model test systems.

[0304] For antibodies, the dosage administered to a patient is typically 0.1 mg/kg
to 100 mg/kg of the patient’s body weight. Preferably, the dosage administered to a
patient is between 0.1 mg/kg and 20 mg/kg of the patient’s body weight, more
preferably 1 mg/kg to 10 mg/kg of the patient’s body weight. Generally, human
antibodies have a longer half-life within the human body than antibodies from: other
species due to the immune response to the foreign polypeptides. Thus, lower dosages
of human antibodies and less frequent administration is often possible. Further, the
dosage and frequency of administration of antibodies of the invention may be reduced
by enhancing uptake and tissue penetration (e.g., into the brain) of the antibodies by
modifications such as, for example, lipidation.

[0305] The invention also provides a pharmaceutical pack or kit comprising one or
more containers filled with one or more of the ingredients of the pharmaceutical
compositions of the invention. Optionally associated with such container(s) can be a
notice in the form prescribed by a governmental agency regulating the manufacture,
use or sale of pharmaceuticals or biological products, which notice reflects approval

by the agency of manufacture, use or sale for human administration.

Diagnosis and Imaging
[0306] Labeled antibodies, and derivatives and analogs thereof, which specifically
bind to a polypeptide of interest can be used for diagnostic purposes to detect,
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diagnose, or monitor diseases, disorders, and/or conditions associated with the aberrant
expression and/or activity of a polypeptide of the invention. The invention provides
for the detection of aberrant expression of a polypeptide of interest, comprising (a)
assaying the expression of the polypeptide of interest in cells or body fluid of an
individual using one or more antibodies.specific to the polypeptide interest and (b)
comparing the level of gene expression with a standard gene expression level, whereby
an increase or decrease in the assayed polypeptide gene expression level compared to
the standard expression level is indicative of aberrant expression.

[0307] The invention provides a diagnostic assay for diagnosing a prostate
disorder, comprising (a) assaying the expression of the polypeptide of interest in cells
or body fluid of an individual using one or more antibodies specific to the polypeptide
interest and (b) comparing the level of gene expression with a standard gene
expression level, whereby an increase or decrease in the assayed polypeptide gene
expression level compared to the standard expression level is indicative of a particular
disorder. With respect to cancer, the presence of a relatively high amount of transcript
in biopsied tissue from an individual may indicate a predisposition for the
development of the disease, or may provide a means for detecting the disease prior to
the appearance of actual clinical symptoms. A more definitive diagnosis of this type
may allow health professionals to employ preventative measures. or aggressive
treatment earlier thereby preventing the development or further progression of the
cancer.

'[0308] Antibodies of the invention can be used to assay protein levels in a
biological sample using classical immunohistological methods known to those of skill
in the art (e.g., see Jalkanen et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen et al., J.
Cell . Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for
detecting protein gene expression include immunoassays, such as the enzyme linked
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody
assaj labels are known in the art and include enzyme labels, such as, glucose oxidase;
radioisotopes, such as iodine (1251, 121I), carbon (14C), sulfur (35S), tritium (3H),
indium (112In), and technetium (99Tc); luminescent labels, such as luminol; and
fluorescent labels, such as fluorescein and rhodamine, and biotin.
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[0309] One facet of the invention is the detection and diagnosis of a disease or
disorder associated with aberrant expression of a polypeptide of interest in an animal,
preferably a mammal and most preferably a human. A preferred embodiment of the
invention is the detection and diagnosis of a disease or disorder of the prostate
associated with aberrant expression of a prostate cancer-antigen in an animal,
preferably a mammal and most preferably a human: In one embodiment, diagnosis -
comprises: a) administering (for example, parenterally, subcutaneously, or
intraperitoneally) to a subject an effective amount of a labeled molecule which
specifically binds to the polypeptide of interest; b) waiting for a time interval
following the administering for permitting the labeled molecule to preferentially
concentrate at sites in the subject where the polypeptide is expressed (and for
unbound labeled molecule to be cleared to background level); ¢) determining
background level; and d) detecting the labeled molecule in the subject, such that
detection of labeled molecule above the background level indicates that the subject has
a particular disease or disorder associated with aberrant expression of the polypeptide
of interest. Background level can be determined by various methods including,
comparing the amount of labeled molecule detected to a standard value previously -
determined for a particular system.

[0310] It will be understood in the art that the size of the subject and the imaging
system used will determine the quantity of imaging moiety needed to produce
diagnostic images. In the case of a radioisotope moiety, for a human subject, the
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of
99mTc. The labeled antibody or antibody fragment will then preferentially
accumulate at the location of cells which contain the specific protein. In vivo tumor
imaging is described in S.W. Burchiel et al., “Immunopharmacokinetics of
Radiolabeled Antibodies and Their Fragments.” (Chapter 13 in Tumor Imaging: The
Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson
Publishing Inc. (1982)).

[0311] Depending on several variables, including the type of label used and the
mode of administration, the time interval following the administration for permitting
the labeled molecule to preferentially concentrate at sites in the subject and for
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unbound labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24
hours or 6 to 12 hours. In another embodiment the time interval following
administration is 5 to 20 days or 5 to 10 days.

[0312] In an embodiment, monitoring of the disease or disorder is carried out by
repeating the method for diagnosing the disease or disorder, for example, one month -

. after initial diagnosis, six months after initial diagnosis, one year after initial diagnosis,
etc.

[0313] Presence of the laﬁeled molecule can be detected in the patient using
methods known in the art for in vivo scanning. These methods depend upon the type
of label used. Skilled artisans will be able to determine the appropriate method for
detecting a particular label. Methods and devices that may be used in the diagnostic
methods of the invention include, but are not limited to, computed tomography (CT),
whole body scan such as position emission tomography (PET), magnetic resonance
imaging (MRI), and sonography.

[0314] In a specific embodiment, the molecule is labeled with a radioisotope and is
detected in the patient using a radiation responsive surgical instrument (Thurston et al.,
U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with a
fluorescent compound -and is ‘detected in the patient using a fluorescence responsive
scanning instrument...In another embodiment, the. molecule is labeled with a positron -
emitting metal and is detected in the patent using positron emission-tomography. In
yet another embodiment, the molecule is labeled with a paramagnetic label and is

detected in a patient using magnetic resonance imaging (MRI).

Kits

-[0315] The present invention provides kits that can be used in the above methods.
In one embodiment, a kit comprises an antibody of the in\;ention, preferably a purified
antibody, in one or more containers. In a specific embodiment, the kits of the present
invention contain a substantially isolated polypeptide comprising an epitope which is
specifically immunoreactive with an antibody included in the kit. Preferably, the kits
of the present invention further comprise a control antibody which does not react with
the polypeptide of interest. In another specific embodiment, the kits of the present
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invention contain a means for detecting the binding of an antibody to a polypeptide of
interest (e.g., the antibody may be conjugated to a detectable substrate such as a
fluorescent compound, an enzymatic substrate, a radioactive compound or a
luminescent compound, or a second antibody which recognizes the first antibody may
be conjugated.to a detectable substrate). -

[0316] In another specific embodiment of the present invention, the kit is a
diagnostic kit for use in screening serum-containing antibodies specific against
proliferative and/or cancerous polynucleotides and polypeptides. Such a kit may
include a control antibody that does not react with the polypeptide of interest. Such a
kit may include a substantially isolated polypeptide antigen comprising an epitope,
which is specifically immunoreactive with at least one anti-polypeptide antigen
antibody. Further, such a kit includes means for detecting the binding of said antibody
to the antigen (e.g., the antibody may be conjugated to a fluorescent compound such as
fluorescein or rhodamine, which can be detected by flow cytometry). In specific
embodiments, the kit may include a recombinantly produced or chemically
synthesized polypeptide antigen. The polypeptide antigen of the kit may also be
attached to a solid support.

[0317] In a more specific embodiment the detecting means of the above-described
kit includes a solid support to which said polypeptide antigen is attached. Such a kit
may also include a non-attached reporter-labeled anti-human antibody. In this
embodiment, binding of the antibody to the polypeptide antigen can be detected by
binding of the said reporter-labeled antibody.

[0318] In an additional embodiment, the invention includes a diagnostic kit for use
in screening serum containing antigens of the polypeptide of the invention. The
diagnostic kit includes a substantially isolated antibody specifically immunoreactive
with polypeptide or polynucleotide antigens, and means for detecting the binding of
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the
antibody is attached to a solid support. In a specific embodiment, the antibody may be
a monoclonal antibody. The detecting means of the kit may include a second, labeled
monoclonal antibody. Alternatively, or in addition, the detecting means may include a
labeled, competing antigen.
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[0319] In one diagnostic configuration, test serum is reacted with a solid phase
reagent having a surface-bound antigen obtained by the methods of the present
invention. After binding with specific antigen antibody to the reagent and removing

unbound serum components by washing, the reagent is reacted with reporter-labeled

anti-human antibody to bind reporter to the reagent .in proportion to the amount of - .- -

bound anti-antigen antibody on the solid support. The. reagent is again washed to

- remove unbound labeled antibody, and the amount of reporter associated with the -

reagent is determined. Typically, the reporter is an enzyme, which is detected by
incubating the solid phase in the presence of a suitable fluorometric, luminescent or
colorimetric substrate (Sigma, St. Louis, MO).

[0320] The solid surface reagent in the above assay is prepared by known
techniques for attaching protein material to solid support material, such as polymeric
beads, dip sticks, 96-well plate or filter material. These attachment methods generally
include non-specific adsorption of the protein to the support or covalent attachment of
the protein, typically through a free amine group, to a chemically reactive group on the
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group.
Alternatively, streptavidin coated plates can be used: in conjunction with biotinylated. -
antigen(s)..

[0321] . Thus, the invention provides an assay system or kit for carrying out this
diagnostic method. The kit generally includes a support with surface- bound
recombinant antigens, and a reporter-labeled anti-human antibody for detecting

surface-bound anti-antigen antibody.

Uses of the Polvnucleotides

[0322] Each of the polynucleotides identified herein can be used in numerous
ways as reagents. The following description should be considered exemplary and
utilizes known techniques.

[0323] The polynucleotides of the present invention are useful for chromosome
identification. There exists an ongoing need to identify new chromosome markers,
since few chromosome marking reagents, based on actual sequence data (repeat
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polymorphisms), are presently available. Each sequence is specifically targeted to and
can hybridize with a particular location on an individual human chromosome, thus
each polynucleotide of the present invention can routinely be used as a chromosome
marker using techniques known in the art. Table 1A, column & provides the
chromosome location of some.of the polynucleotides of the invention.- . .

[0324] Briefly, sequences can be mapped to chromosomes by preparing  PCR
primers (preferably at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ
ID NO:X. Primers can optionally be selected using computer analysis so that primers
do not span more than one predicted exon in the genomic DNA. These primers are
then used for PCR screening of somatic cell hybrids containing individual human
chromosomes. Only those hybrids containing the human gene corresponding to SEQ
ID NO:X will yield an amplified fragment.

{0325} Similarly, somatic hybrids provide a rapid method of PCR mapping the
polynucleotides to particular chromosomes. Three or more clones can be assigned per
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides
can be achieved with panels of specific chromosome fragments. Other gene mapping
strategies. that can be used include in situ hybridization, prescreening with labeled
flow-sorted chromosomes, preselection. by hybridization to construct chromosome
specific-cDNA libraries, and computer mapping techniques (See, e.g., Shuler, Trends
Biotechnol 16:456-459 (1998) which is hereby incorporated by reference in its
entirety).

[0326] Precise chromosomal location of the polynucleotides can also be achieved
using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread.
This technique uses polynucleotides as short as 500 or 600 bases; however,
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see
Verma et al., “Human Chromosomes: a Manual of Basic Techniques,” Pergamon
Press, New York (1988).

[0327] For chromosome mapping, the polynucleotides can be used individually (to
mark a single chromosome or a single site on that chromosome) or in panels (for

marking multiple sites and/or multiple chromosomes).
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[0328] Thus, the present invention also provides a method for chromosomal
localization which involves (a) preparing PCR primers from the polynucleotide
sequences in Table 1A and/or Table 2 and SEQ ID NO:X and (b) screening somatic
cell hybrids containing individual chromosomes.

[0329] The polynucleotides of the present invention would likewise be useful for
radiation hybrid mapping, HAPPY mapping, and long range restriction mapping: Fora-
review of these techniques and others known in the art, see, e.g. Dear, “Genome
Mapping: A Practical Approach,” IRL Press at Oxford University Press, London
(1997); Aydin, J. Mol. Med. 77:691-694 (1999); Hacia et al., Mol. Psychiatry 3:483-
492 (1998); Herrick et al., Chromosome Res. 7:409-423 (1999); Hamilton et al.,
Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999), each of
which is hereby incorporated by reference in its entirety.

[0330] Once a polynucleotide has been mapped to a precise chromosomal location,
the physical position of the polynucleotide can be used in linkage analysis. Linkage
analysis establishes coinheritance between a chromosomal location and presentation of
a particular disease. (Disease mapping data are found, for example, in V. McKusick,
Mendelian Inheritance in Man (available on line through Johns Hopkins University
Welch Medical Library).) Column 9 of Table 1A provides an OMIM reference
identification number of diseases associated with the cytologic band disclosed in
column 8 of Table 1A, as determined using techniques described herein and by
reference to Table 5. Assuming 1 megabase mapping resolution and one gene per 20
kb, a cDNA precisely localized to a chromosomal region associated with the disease
could be one of 50-500 potential causative genes.

[0331] Thus, once coinheritance is established, differences in a polynucleotide of
the invention and the corresponding gene between affected and unaffected individuals
can be examined. First, visible structural alterations in the chromosomes, such as
deletions or translocations, are examined in chromosome spreads or by PCR. If no
structural alterations exist, the presence of point mutations are ascertained. Mutations
observed in some or all affected individuals, but not in normal individuals, indicate
that the mutation may cause the disease. However, complete sequencing of the
polypeptide and the corresponding gene from several normal individuals is required to
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distinguish the mutation from a polymorphism. If a new polymorphism is identified,
this polymorphic polypeptide can be used for further linkage analysis.

[0332] Furthermore, increased or decreased expression of the gene in affected
individuals as compared to unaffected individuals can be assessed using the
polynucleotides of the invention.. Any of these alterations (altered expression,

. chromosomal rearrangement, or'mutation) can be used-as a diagnostic or prognostic-
marker. Diagnostic and prognostic methods, kits and reagents encompassed by the
present invention are briefly described below and more thoroughly elsewhere herein
(see e.g., the sections labeled “Antibodies”, “Diagnostic Assays”, and “Methods for
Detecting Prostate Diseases, Including Cancer™).

[0333] Thus, the invention also provides a diagnostic method useful during
diagnosis of a disorder, involving measuring the expression level of polynucleotides of
the present invention in cells or body fluid from an individual and comparing the
measured gene expression level with a standard level of polynucleotide expression
level, whereby an increase or decrease in the gene expression level compared to the
standard is indicative of a disorder. Additional non-limiting examples of diagnostic
methods encompassed by the present invention are more thoroughly. described
elsewhere herein (see, e.g., Example 12)..

[0334] . In still another embodiment, the invention includes a kit for analyzing
samples for the presence of proliferative and/or cancerous polynucleotides derived
from a test subject, as further described herein. In a general embodiment, the kit
includes at least one polynucleotide probe containing a nucleotide sequence that will
specifically hybridize with a polynucleotide of the invention and a suitable container.
In a specific embodiment, the kit includes two polynucleotide probes defining an
internal region of the polynucleotide of the invention, where each probe has one strand
containing a 31’mer-end internal to the region. In a further embodiment, the probes
may be useful as primers for polymerase chain reaction amplification.

[0335] Where a diagnosis of a related disorder, including, for example, diagnosis
of a tumor, has already been made according to conventional methods, the present

invention is useful as a prognostic indicator, whereby patients exhibiting enhanced or

209



WO 01/55316 PCT/US01/01328

depressed polynucleotide of the invention expression will experience a worse clinical
outcome relative to patients expressing the gene at a level nearer the standard level.

[0336] By "measuring the expression level of polynucleotides of the invention" is
intended qualitatively or quantitatively measuring or estimating the level of the
polypeptide of the invention or-the level of the mRNA encoding the polypeptide of the
invention in a first biological sample either directly (e.g., by determining or estimating
absolute protein level or mRNA level) or relatively (e.g., by comparing to the
polypeptide level or mRNA level in a second biological sample). Preferably, the
polypeptide level or mRNA level in the first biological sample is measured or
estimated and compared to a standard polypeptide level or mRNA level, the standard
being taken from a second biological sample obtained from an individual not having
the related disorder or being determined by averaging levels from a population of
individuals not having a related disorder. As will be appreciated in the art, once a
standard polypeptide level or mRNA level is known, it can be used repeatedly as a
standard for comparison.

[0337] By "biological sample" is intended any biological sample obtained from an
individual, body fluid, cell line, tissue culture, or other source which contains
polypeptide of the present inventionor the corresponding mRNA. As indicated,
biological samples include body fluids. (such as semen, lymph, vaginal pool, sera,
plasma, urine, synovial fluid and spinal fluid) which contain the polypeptide of the
present invention, and tissue sources found to express the polypeptide of the present
invention. Methods for obtaining tissue biopsies and body fluids from mammals are
well known in the art. Where the biological sample is to include mRNA, a tissue
biopsy is the preferred source.

[0338] The method(s) provided above may preferably be applied in a diagnostic
method and/or kits in which polynucleotides and/or polypeptides of the invention are
attached to a solid support. In one exemplary method, the support may be a “gene
chip” or a “biological chip” as described in U.S. Patents 5,837,832, 5,874,219, and
5,856,174. Further, such a gene chip with polynucleotides of the invention attached
may be used to identify polymorphisms between the isolated polynucleotide sequences
of the invention, with polynucleotides isolated from a test subject. The knowledge of
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such polymorphisms (i.e., their location, as well as, their existence) would be
beneficial in identifying disease loci for many disorders, such as for example, in neural
disorders, immune system disorders, muscular disorders, reproductive disorders,
gastrointestinal disorders, pulmonary disorders, digestive disorders, cardiovascular
disorders, renal disorders, proliferative disorders, and/or cancerous diseases and -
conditions. Such a method is described in U.S. Patents 5,858,659 and 5,856,104. The
U.S. Patents referenced supra are hereby incorporated by reference in their entirety
herein.

[0339] The present invention encompasses polynucleotides of the present
invention that are chemically synthesized, or reproduced as peptide nucleic acids
(PNA), or according to other methods known in the art. The use of PNAs would serve
as the preferred form if the polynucleotides of the invention are incorporated onto a
solid support, or gene chip. For the purposes of the present invention, a peptide nucleic
acid (PNA) is a polyamide type of DNA analog and the monomeric units for adenine,
guanine, thymine and cytosine are available commercially (Perceptive Biosystems).
Certain components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose
derivatives, are not present in PNAs. As disclosed by Nielsen et al., Science 254:1497
(1991); and Egholm et al., Nature 365:666 (1993), PNAs bind specifically and tightly
to complementary DNA strands and are not degraded by nucleases. In fact, PNA binds
more strongly to DNA than DNA itself does. This is probably because there is no
electrostatic repulsion between the two strands, and also the polyamide backbone is
more flexible. Because of this, PNA/DNA duplexes bind under a wider range of
stringency conditions than DNA/DNA duplexes, making it easier to perform multiplex
hybridization. Smaller probes can be used than with DNA due to the strong binding. In
addition, it is more likely that single base mismatches can be determined with
PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer lowers the
melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15-mer duplex.
Also, the absence of charge groups in PNA means that hybridization can be done at
low ionic strengths and reduce possible interference by salt during the analysis.

[0340] The compounds of the present invention have uses which include, but are
not limited to, detecting cancer in mammals. In particular the invention is useful
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during diagnosis of pathological cell proliferative neoplasias which include, but are
not limited to: acute myelogenous leukemias including acute monocytic leukemia,
acute myeloblastic leukemia, acute promyelocytic leukemia, acute myelomonocytic
leukemia, acute erythroleukemia, acute megakaryocytic leukemia, and acute
undifferentiated leukemia, etc.; and chronic myelogenous leukemias including.chronic
myelomonocytic.leukemia, chronic granulocytic leukemia, etc.. Preferred mammals -
include monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and humans.
Particularly preferred are humans.

[0341] The compounds of the present invention have preferred uses which include,
but are not limited to, detecting prostate cancer in mammals. In particular the
invention is useful during diagnosis of pathological cell proliferative neoplasias, which
include, but are not limited to: prostate cancers such as adenocarcinoma, transitional
cell carcinomas, ductal carcinomas, and squamous cell carcinomas, and as described
under “Hyperproliferative Disorders” and/or “Reproductive System Disorders” below.
Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and
humans. Particularly preferred are humans.

[0342] Pathological cell proliferative disorders are. often associated with
inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., "The Etiology of
Acute Leukemia: Molecular Genetics and Viral Oncology," in Neoplastic Diseases of
the Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). Neoplasias are now
believed to result from the qualitative alteration of a normal cellular gene product, or
from the quantitative modification of gene expression by insertion into the
chromosome of a viral sequence, by chromosomal translocation of a gene to a more
actively transcribed region, or by some other mechanism. (Gelmann et al., supra) It is
likely that mutated or altered expression of specific genes is involved in the
pathogenesis of some leukemias, among other tissues and cell types. (Gelmann et al.,
supra) Indeed, the human counterparts of the oncogenes involved in some animal
neoplasias have been amplified or translocated in some cases of human leukemia and
carcinoma. (Gelmann et al., supra)

[0343] For example, c-myc expression is highly amplified in the non-lymphocytic
leukemia cell line HL-60. When HL-60 cells are chemically induced to stop
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proliferation, the level of c-myc is found to be downregulated. (International
Publication Number WO 91/15580). However, it has been shown that exposure of HL-
60 cells to a DNA construct that is complementary to the 5' end of c-myc or c-myb
blocks translation of the corresponding mRNAs which downregulates expression of
the c-myc or c-myb proteins and causes arrest of cell proliferation and differentiation -
of the treated cells. .(International Publication Number WO 91/15580; ‘Wickstrom et
al., Proc. Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci.
86:3379 (1989)). However, the skilled artisan would appreciate the present invention's
usefulness is not be limited to treatment, prevention, diagnosis and/or prognosis, of
proliferative disorders of cells and tissues of hematopoietic origin, in light of the
numerous cells and cell types of varying origins which are known to exhibit
proliferative phenotypes. In preferred embodiments, the compounds and/or methods
of the invention are used to treat, prevent, diagnose, and/or prognose, proliferative
disorders of prostate cells and tissues.

[0344] In addition to the foregoing, a polynucleotide of the present invention can
be used to control gene expression through triple helix formation or through antisense
DNA or RNA. Antisense techniques are discussed, for example, in Okano, J.
Neurochem. 56: 560 (1991); ."Oligodeoxynucleotides as Antisense Inhibitors of Gene
Expression, CRC Press, Boca Raton, FL (1988). Triple helix formation is discussed in,
for instance Lee et al.,QNucleic Acids Research 6: 3073 (1979); Cooney et al., Science
241: 456 (1988); and Dervan et al., Science 251: 1360 (1991). Both methods rely on
binding of the polynucleotide to a complementary DNA or RNA. For these
techniques, preferred polynucleotides are usually oligonucleotides 20 to 40 bases in
length and complementary to either the region of the gene involved in transcription
(triple helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science
241:456 (1988); and Dervan et al., Science 251:1360 (1991)) or to the mRNA itself
(antisense - Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as
Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple
helix formation optimally results in a shut-off of RNA transcription from DNA, while
antisense RNA hybridization blocks translation of an mRNA molecule into
polypeptide. The oligonucleotide described above can also be delivered to cells such
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that the antisense RNA or DNA may be expressed in vivo to inhibit production of
polypeptide of the present invention antigens. Both techniques are effective in model
systems, and the information disclosed herein can be used to design antisense or triple
helix polynucleotides in an effort to treat disease, and in particular, for the treatment of
proliferative diseases and/or conditions. Non-limiting antisense: and triple helix -
methods encompassed by the present invention are more thoroughly. described-
elsewhere herein (see; e.g.; the section labeled “Antisense: and Ribozyme
(Antagonists)”).

[0345] Polynucleotides of the present invention are also useful in gene therapy.
One goal of gene therapy is to insert a normal gene into an organism having a
defective gene, in an effort to correct the genetic defect. The polynucleotides
disclosed in the present invention offer a means of targeting such genetic defects in a
highly accurate manner. Another goal is to insert a new gene that was not present in
the host genome, thereby producing a new trait in the host cell. Additional non-
limiting examples of gene therapy methods encompassed by the present invention are
more thoroughly described elsewhere herein (see, e.g., the sections labeled “Gene
Therapy Methods” and Examples 16,.17 and 18).

[0346] The polynucleotides are also useful for identifying individuals from minute
biological samples. The United States military, for example, is considering the use of.
restriction fragment length polymorphism (RFLP) for identification of its personnel.
In this technique, an individual's genomic DNA is digested with one or more
restriction enzymes, and probed on a Southern blot 'to yield unique bands for
identifying personnel. This method does not suffer from the current limitations of
"Dog Tags" which can be lost, switched, or stolen, making positive identification
difficult. The polynucleotides of the present invention can be used as additional DNA
markers for RFLP. '

[0347] The polynucleotides of the present invention can also be used as an
alternative to RFLP, by determining the actual base-by-base DNA sequence of
selected portions of an individual's genome. These sequences can be used to prepare
PCR primers for amplifying and isolating such selected DNA, which can then be
sequenced. Using this technique, individuals can be identified because each individual
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will have a unique set of DNA sequences. Once an unique ID database is established
for an individual, positive identification of that individual, living or dead, can be made
from extremely small tissue samples.

[0348] Forensic biology also benefits from using DNA-based identification
techniques as disclosed herein. DNA sequences taken from very small biological
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen,"
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or surfactant,
urine, fecal matter, etc., can be amplified using PCR. In one prior art technique, gene
sequences amplified from polymorphic loci, such as DQa class II HLA gene, are used
in forensic biology to identify individuals. (Erlich, H., PCR Technology, Freeman and
Co. (1992).) Once these specific polymorphic loci are amplified, they are digested
with one or more restriction enzymes, yielding an identifying set of bands on a
Southern blot probed with DNA corresponding to the DQa class II HLA gene.
Similarly, polynucleotides of the present invention can be used as polymorphic
markers for forensic purposes.

[0349] There is also a need for reagents capable of identifying the source of a
particular tissue. Such need arises, for example, in forensics when presented with
tissue of unknown origin. Appropriate reagents can.comprise, for. example, DNA.
probes or primers prepared from.the sequences of the present invention, specific to !
tissues, including but not limited to, those sequences referred to in Table 1A. Panels
of such reagents can identify tissue by species and/or by organ type. In a similar
fashion, these reagents can be used to screen tissue cultures for contamination.
Additional non-limiting examples of such uses are further described herein.

[0350] Because prostate cancer antigens are found expressed in the prostate, the
polynucleotides of the present invention are also useful as hybridization probes for
differential identification of the tissue(s) or cell type(s) present in a biological sample.
Similarly, polypeptides and antibodies directed to polypeptides of the present
invention are useful to provide immunological probes for differential identification of
the tissue(s) (e.g., immunohistochemistry assays) or cell type(s) (e.g.,
immunocytochemistry assays). In a specific embodiment, the polynucleotides of the
present invention are also useful as hybridization probes for differential identification
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of prostate cancer tissue(s) or cell type(s) present in a biological sample. Similarly,
polypeptides and antibodies directed to polypeptides of the present invention are
useful to provide immunological probes for differential identification of prostate
cancer tissue(s) (e.g., immunohistochemistry assays) or cell type(s) (e.g.,
immunocytochemistry assays). In addition, for.a number of disorders of the above
tissues or cells, significantly higher or lower levels of gene expression of the
polynucleotides/polypeptides.of -the present invention may be detected in certain
tissues (e.g., tissues expressing polypeptides and/or polynucleotides of the present
invention, for example, normal prostate or diseased prostate tissues, and/or those
tissues/cells corresponding to the library source relating to a polynucleotide sequence
of the invention as disclosed in column 7 of Table 1A, and/or cancerous and/or
wounded tissues) or bodily fluids (e.g., semen, lymph, vaginal pool, serum, plasma,
urine, synovial fluid or spinal fluid) taken from an individual having such a disorder,
relative to a "standard" gene expression level, i.e., the expression level in healthy
tissue from an individual not having the disorder.

[0351] Thus, the invention provides a diagnostic method of a disorder, which
involves: (a) assaying gene expression level in cells or body fluid of an individual; (b)
comparing the gene expression level with a standard gene .expression level, whereby -
‘an.increase or decrease in the assayed gene. expression level compared to the standard -
expression level is indicative of a disorder.

[0352]  Inthe very least, the polynucleotides of the present invention can be used
as molecular weight markers on Southern gels, as diagnostilc probes for the presence of
a specific mRNA in a particular cell type, as a probe to "subtract-out" known
sequences in the process of discovering novel polynucleotides, for selecting and
making oligomers for attachment to a "gene chip" or other support, to raise anti-DNA
antibodies using DNA immunization techniques, and as an antigen to elicit an immune

response.
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Uses of the Polypeptides

[0353] Each of the polypeptides identified herein can be used in numerous ways.
The following description should be considered exemplary and utilizes known
techniques.

[0354] Polypeptides and antibodies directed. to- polypeptides of .the present
invention are useful to provide immunological probes for differential identification of -
the. tissue(s) (e.g., immunohistochemistry assays such as, for example, ABC
immunoperoxidase (Hsu et al., J. Histochem. Cytochem. 29:577-580 (1981)) or cell
type(s) (e.g., immunocytochemistry assays).

[0355] Antibodies can be used to assay levels of polypeptides encoded by
polynucleotides of the invention in ‘a biological sample using classical
immunohistological methods known to those of skill in the art (see, e.g., Jalkanen, et
al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell. Biol. 105:3087-3096
(1987)). Other antibody-based methods useful for detecting protein gene expression
include immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and
the radioimmunoassay (RIA). Suitable antibody assay labels are known in the art and

include enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine (I,

1257 187 121Dy carbon (M*C), sulfur (*°S), tritium CH), indium (*'*™In, *™In, *?In,
"1n), and technetium (*°Tc, *™Tc), thallium (**'Ti), gallium (**Ga, “’Ga), palladium -
(*®Pd), molybdenum (*Mo), xenon (***Xe), fluorine (*°F), **Sm, '""Lu, *°Gd, '*Pm,
101, 1YD, 1%6Ho, %y, “'Sc, *%Re, 138Re, **Pr, 1%Rh, *’Ru; luminescent labels, such
as luminol; and fluorescent labels, such as fluorescein and rhodamine, and biotin.
[0356] In addition to assaying levels of polypeptide of the present invention in a
biological sample, proteins can also be detected in vivo by imaging. Antibody labels
or markers for in vivo imaging of protein include those detectable by X-radiography,
NMR or ESR. For X-radiography, suitable labels include radioisotopes such as
barium or cesium, which emit detectable radiation but are not overtly harmful to the
subject. Suitable markers for NMR and ESR include those with a detectable
characteristic spin, such as deuterium, which may be incorporated into the antibody by

labeling of nutrients for the relevant hybridoma.
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[0357] A prostate cancer antigen-specific antibody or antibody fragment which has
been labeled with an appropriate detectable imaging moiety, such as a radioisotope
(for example, Bl 12y 99mpe (B 1257 1231 120y carbon (M*C), sulfur ¢ S), tritium
CH), indium (*"™In, ™, In, 'In), and technetium (°Tc, *™Tc), thallium (*°'Ti),
gallium (*Ga, “’Ga), palladium (‘**Pd), molybdenum (**Mo), xenon (***Xe), fluorine

- (%F, 153gm, "Ly, Gd, Pm, “*La, 15YD, Ho, Y, 4'Sc, 1%Re, ®Re, Py,
1%Rh, *'Ru), a radio-opaque substance, or a material detectable by nuclear magnetic
resonance, is introduced (for example, parenterally, subcutaneously or
intraperitoneally) into the mammal to be examined for a prostate disorder. It will be
understood in the art that the size of the subject and the imaging system used will
determine the quantity of imaging moiety needed to produce diagnostic images. In the
case of a radioisotope moiety, for a human subject, the quantity of radioactivity
injected will normally range from about 5 to 20 millicuries of **™Tc. The labeled
antibody or antibody fragment will then preferentially accumulate at the location of
cells which express the polypeptide encoded by a polynucleotide of the invention. In
vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of
Radiolabeled Antibodies and Their Fragments" (Chapter 13 in Tumor Imaging: The
Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson .
Publishing Inc. (1982)).

[0358] In one embodiment, the invention provides a method for the specific
delivery of compositions of the invention to cells by administering polypeptides of the
invention (e.g., polypeptides encoded by polynucleotides of the invention and/or
antibodies) that are associated with heterologous polypeptides or nucleic acids. In one
example, the invention provides a method for delivering a therapeutic protein into the
targeted cell. In another example, the invention provides a method for delivering a
single stranded nucleic acid (e.g., antisense or ribozymes) or double stranded nucleic
acid (e.g., DNA that can integrate into the cell's genome or replicate episomally and
that can be transcribed) into the targeted cell.

[0359] In another embodiment, the invention provides a method for the specific
destruction of cells (e.g., tﬁe destruction of tumor cells) by administering polypeptides
of the invention in association with toxins or cytotoxic prodrugs.
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[0360] In a preferred embodiment, the invention provides a method for the specific
destruction of prostate cells (e.g., aberrant prostate cells, prostate neoplasm) by
administering polypeptides of the invention (e.g., polypeptides encoded by
polynucleotides of the invention and/or antibodies) in association with toxins or

cytotoxic prodrugs. In another preferred embodiment the invention provides a:method

for the specific destruction of tissues/cells corresponding to the library source relating .

to a polynucleotide sequence of the invention as disclosed in column 7 of Table 1A by -
administering polypeptides of the invention in association with toxins or cytotoxic
prodrugs.

[0361] By "toxin" is meant one or more compounds that bind and activate
endogenous cytotoxic effector systems, radioisotopes, holotoxins, modified toxins,
catalytic subunits of toxins, or any molecules or enzymes not normally present in or on
the surface of a cell that under defined conditions cause the cell's death. Toxins that
may be used according to the methods of the invention include, but are not limited to,
radioisotopes known in the art, compounds such as, for example, antibodies (or
complement fixing containing portions thereof) that bind an inherent or induced
endogenous cytotoxic effector system, thymidine kinase, endonuclease, RNAse, alpha
toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin,
gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. "Toxin" also
includes a cytostatic or cytocidal agent, a therapeutic agent or a radioactive metal ion,
e.g., alpha-emitters such as, for example, 23Bi, or other radioisotopes such as, for
example, 'Pd, *Xe, 131, 'In, %Ge, ¥'Co, *7Zn, 85g; 32p 35g 0y 13gy 153Gq.
19y, 51Cr, **Mn, "°Se, **Sn, Yttrium, " Tin, 186R henium, 1Holmium, and
18R henium; luminescent labels, such as luminol; and fluorescent labels, such as
fluorescein and rhodamine, and biotin.

[0362] In a specific embodiment, the invention provides a method for the specific
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides
of the invention or antibodies of the invention in association with the radioisotope °Y.
In another specific embodiment, the invention provides a method for the specific
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides
of the invention or antibodies of the invention in association with the radioisotope
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"'In. In a further specific embodiment, the invention provides a method for the
specific destruction of cells (e.g., the destruction of tumor cells) by administering
polypeptides of the invention or antibodies of the invention in association with the
radioisotope "*'I.

- [0363]. - Techniques known in the art may be applied to label polypeptides of the
invention (including antibodies). -Such techniques include, but are not limited to, the
use of bifunctional conjugating agents (see e.g., U.S. Patent Nos. 5,756,065;
5,714,631; 5,696,239; 5,652,361; 5,505,931; 5,489,425; 5,435,990, 5,428,139;
5,342,604; 5,274,119; 4,994,560; and 5,808,003; the contents of each of which are
hereby incorporated by reference in its entirety).

[0364] Thus, the invention provides a diagnostic method of a disorder, which
involves (a) assaying the expression level of a polypeptide of the present invention in
cells or body fluid of an individual; and (b) comparing the assayed polypeptide
expression level with a standard polypeptide expression level, whereby an increase or
decrease in the assayed polypeptide expression level compared to the standard
expression level is indicative of a disorder. With respect to cancer, the presence of a
relatively high amount of transcript in biopsied tissue from an individual may indicate
a predisposition. for the .development of the.disease, or may provide.a means for
“detecting the disease prior to the appearance of actual clinical symptoms. A more
definitive diagnosis of this type may allow health professionals to employ preventative
measures or aggressive treatment earlier thereby preventing the development or further
progression of the cancer.

[0365] Moreover, polypeptides of the present invention can be used to treat or
prevent diseases or conditions of the prostate such as, for example, prostate cancers
such as adenocarcinoma, transitional cell carcinomas, ductal carcinomas, and
squamous cell carcinomas, and as described under “Hyperproliferative Disorders”
and/or “Reproductive System Disorders” below. In preferred embodiments,
polynucleotides expressed in a particular tissue type (see, e.g., Table 1A, column 7)
are used to diagnose, detect, prevent, treat and/or prognose disorders associated with
the tissue type. For example, patients can be administered a polypeptide of the present
invention in an effort to replace absent or decreased levels of the polypeptide (e.g.,
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insulin), to supplement absent or decreased levels of a different polypeptide (e.g.,
hemoglobin S for hemoglobin B, SOD, catalase, DNA repair proteins), to inhibit the
activity of a polypeptide (e.g., an oncogene or tumor supressor), to activate the activity
of a polypeptide (e.g., by binding to a receptor), to reduce the activity of a membrane
bound receptor by competing with it for free ligand (e.g., soluble TNF receptors used
in reducing inflammation), or to bring about a desired response (e.g., blood vessel
growth inhibition, enhancement of the immune response to proliferative cells or
tissues).

[0366] Similarly, antibodies directed to a polypeptide of the present invention can
also be used to treat disease (as describeéd supra, and elsewhere herein). For example,
administration of an antibody directed to a polypeptide of the present invention can
bind, and/or neutralize the polypeptide, and/or reduce overproduction of the
polypeptide. Similarly, administration of an antibody can activate the polypeptide,
such as by binding to a polypeptide bound to a membrane (receptor).

[0367] At the very least, the polypeptides of the present invention can be used as
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration
columns using methods well known to those of skill in the art. . Polypeptides can also
be used to raise antibodies, which in turn are used to measure protein expression from
a recombinant cell, as a way of assessing transformation of the host cell. Moreover,
the polypeptides of the present invention can be used to test the biological activities

described herein.

Diagnostic Asssays
[0368] The compounds of the present invention are useful for diagnosis, treatment,

prevention and/or prognosis of various prostate-related disorders in mammals,
preferably humans. Such disorders include, but are not limited to, prostate cancers
such as adenocarcinoma, transitional cell carcinomas, ductal carcinomas, and
squamous cell carcinomas, and as described under “Hyperproliferative Disorders”
and/or “Reproductive System Disorders” below. In preferred embodiments,
polynucleotides expressed in a particular tissue type (see, e.g., Table 1A, column 7)
are used to diagnose, detect, prevent, treat and/or prognose disorders associated with
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the tissue type.

[0369] Prostate cancer antigens are expressed in the prostate. For a number of
prostate-related disorders, substantially altered (increased or decreased) levels of
prostate cancer antigen gene expression can be detected in prostate cancer tissue or
other cells or bodily fluids (e.g., sera, plasma, urine, semen, synovial fluid-or spinal
fluid) taken from an individual having such a disorder, relative toa “‘standard” prostate -
cancer antigen gene exi)ression level, that is, the prostate cancer antigen expression
level in prostate tissues or bodily fluids from an individual not having the prostate
disorder. Thus, the invention provides a diagnostic method useful during diagnosis of
a prostate disorder, which involves measuring the expression level of the gene
encoding the prostate cancer associated polypeptide in prostate tissue or other cells or
body fluid from an individual and comparing the measured gene expression level with
a standard prostate cancer antigens gene expression level, whereby an increase or
decrease in the gene expression level(s) compared to the standard is indicative of an
prostate disorder.

[0370] In specific embodiments, the invention provides a diagnostic method useful
during diagnosis: of a disorder of a normal or diseased tissue/cell source corresponding -
to column 7 of Table 1A, which involves measuring the expression level of the coding
sequence of a polynucleotide sequence associated with this tissue/cell source as
disclosed in Table 1A in the tissue/cell source or other cells or body fluid from an
individual and comparing the expression level of the coding sequence with a standard
expression level of the coding sequence of a polynucleotide sequence, whereby an
increase or decrease in the gene expression level(s) compared to the standard is
indicative of a disorder of a normal or diseased tissue/cell source corresponding to
column 7 of Table 1A.

[0371] In particular, it is believed that certain tissues in mammals with cancer of
cells or tissue of the prostate express significantly enhanced or reduced levels of
normal or altered prostate cancer antigen expression and mRNA encoding the prostate
cancer associated polypeptide when compared to a corresponding "standard" level.
Further, it is believed that enhanced or depressed levels of the prostate cancer
associated polypeptide can be detected in certain body fluids (e.g., sera, plasma, urine,
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and spinal fluid) or cells or tissue from mammals with such a cancer when compared
to sera from mammals of the same species not hﬁving the cancer.

[0372] For example, as disclosed herein, prostate cancer associated polypeptides
of the invention are expressed in the prostate. Accordingly, polynucleotides of the
invention (e.g., polynucleotide sequences complementary to all or a portion of a
prostate cancer antigen mRNA nucleotide sequence of SEQ ID NO:X, nucleotide
sequence encoding SEQ ID NO:Y, nucleotide sequence encoding a polypeptide
encoded by SEQ ID NO:X and/or a nucleotide sequence delineated by columns 8 and
9 of Table 2) and antibodies (and antibody fragments) directed against the
polypeptides of the invention may be used to quantitate or qualitate concentrations of
cells of the prostate cancer expressing prostate cancer antigens, preferrably on their
cell surfaces. These polynucleotides and antibodies additionally have diagnostic
applications in detecting abnormalities in the level of prostate cancer antigens gene
expression, or abnormalities in the structure and/or temporal, tissue, cellular, or
subcellular location of prostate cancer antigens. These diagnostic assays may be
performed in vivo or in vitro, such as, for example, on blood samples, biopsy tissue or
autopsy tissue.. In specific embodiments, polynucleotides and antibodies of the
invention are used to quantitate or qualitate tissues/cells corresponding to the library
source disclosed in column 7 of Table 1A expressing the corresponding prostate
cancer sequencé disclosed in the same row of Table 1A, preferrably on their cell
surface.

[0373] Thus, the invention provides a diagnostic method useful during diagnosis
of a prostate disorder, including cancers, which involves measuring the expression
level of the gene encoding the prostate cancer antigen polypeptide in prostate tissue or
other cells or body fluid from an individual and comparing the measured gene
expression level with a standard prostate cancer antigen gene expression level,
whereby an increase or decrease in the gene expression level compared to the standard
is indicative of a prostate disorder. In specific embodiments, polynucleotides and
antibodies of the invention are used to quantitate or qualitate tissues/cells
corresponding to the library source disclosed in column 7 of Table 1A expressing the
corresponding prostate cancer sequence disclosed in the same row of Table 1A,
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‘preferrably on their cell surface.

[0374] Where a diagnosis of a disorder in the prostate, including diagnosis of a
tumor, has already been made according to conventional methods, the present
invention is useful as a prognostic indicator, whereby patients exhibiting enhanced or
depressed prostate cancer antigen gene expression will experience a worse clinical
outcome relative to patients expressing the gene at a level nearer the standard level.

[0375] By “assaying the expression level of the gene encoding the prostate cancer
associated polypeptide” is intended qualitatively or quantitatively measuring or
estimating the level of the prostate cancer antigen polypeptide or the level of the
mRNA encoding the prostate cancer antigen polypeptide in a first biological sample
either directly (e.g., by determining or estimating absolute protein level or mRNA
level) or relatively (e.g., by comparing to the prostate cancer associated polypeptide
level or mRNA level in a second biological sample). Preferably, the prostate cancer
antigen polypeptide expression level or mRNA level in the first biological sample is
measured or estimated and compared to a standard prostate cancer antigen polypeptide
level or mRNA level, the standard being taken from a second biological sample
obtained from an individual not having the disorder or being determined by averaging
levels from a population of individuals not having a disorder of the prostate. As will
be appreciated in the art, once a standard prostate cancer antigen polypeptide level or
mRNA level is known, it can be used repeatedly as a standard for comparison.

[0376] By "biological sample" is intended any biological sample obtained from an
individual, cell line, tissue culture, or other source containing prostate cancer antigen
polypeptides (including portions thereof) or mRNA. As indicated, biological samples
include body fluids (such as sera, plasma, urine, synovial fluid and spinal fluid) which
contain cells expressing prostate cancer antigen polypeptides, prostate tissue, and other
tissue sources found to express the full length or fragments thereof of a prostate cancer
antigen. Methods for obtaining tissue biopsies and body fluids from mammals are
well known in the art. Where the biological sample is to include mRNA, a tissue
biopsy is the preferred source.

[0377] Total cellular RNA can be isolated from a biological sample using any
suitable technique such as the single-step guanidinium-thiocyanate-phenol-chloroform
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method described in Chomezynski and Sacchi, Anal. Biochem. 162:156-159 (1987).
Levels of mRNA encoding the prostate cancer antigen polypeptides are then assayed
using any appropriate method. These include Northern blot analysis, S1 nuclease
mapping, the polymerase chain reaction (PCR), reverse transcription in combination
with the polymerase -chain reaction (RT-PCR), and reverse transcription- in
combination with the ligase chain reaction (RT-LCR).

[0378] The preéent invention also relates to diagnostic assays such as quantitative
and diagnostic assays for detecting levels of prostate cancer antigen polypeptides, in a
biological sample (e.g., cells and tissues), including determination of normal and
abnormal levels of polypeptides. Thus, for instance, a diagnostic assay in accordance
with the invention for detecting over-expression of prostate cancer antigens compared
to normal control tissue samples may be used to detect the presence of tumors. Assay
techniques that can be used to determine levels of a polypeptide, such as a prdstate
cancer antigen polypeptide of the present invention in a sample derived from a host are
well-known to those of skill in the art. Such assay methods include
radioimmunoassays, competitive-binding assays, Western Blot analysis and ELISA
assays. Assaying prostate cancer antigen polypeptide levels in a biological sample can
occur using any art-known method..

[0379] Assaying prostate cancer antigen polypeptide levels in a biological sample
can occur using antibody-based techniques. For example, prostate cancer antigen
polypeptide expression in tissues can be studied with classical immunohistological
methods (Jalkanen et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J.
Cell . Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for
detecting prostate cancer antigen polypeptide gene expression include immunoassays,
such as the enzyme linked immunosorbent assay (ELISA) and the radioimmunoassay
(RIA). Suitable antibody assay labels are known in the art and include enzyme labels,
such as, glucose oxidase, and radioisotopes, such as iodine (1251, 12 II), carbon (14C),
sulfur (*°S), tritium (*H), indium (**In), and technetium (**™Tc), and fluorescent
labels, such as fluorescein and rhodamine, and biotin.

[0380] The tissue or cell type to be analyzed will generally include those which are
known, or suspected, to express the prostate cancer antigen gene (such as, for example,
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cells of the prostate or prostate cancer). The protein isolation methods employed
herein may, for example, be such as those described in Harlow and Lane (Harlow, E.
and Lane, D., 1988, "Antibodies: A Laboratory Manual", Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York), which is incorporated herein by
reference in its entirety. The isolated cells can be derived from cell culture or froma
patient. The analysis of cells taken from culture may be a necessary step in the -
assessment of cells that could be used as part of a cell-based gene therapy technique
or, alternatively, to test the effect of compounds on the expression of the prostate
cancer antigen gene.

[0381] For example, antibodies, or fragments of antibodies, such as those
described herein, may be used to quantitatively or qualitatively detect the presence of
prostate cancer anﬁgen gene products or conserved variants or peptide fragments
thereof. This can be accomplished, for example, by immunofluorescence techniques
employing a fluorescently labeled antibody coupled with light microscopic, flow
cytometric, or fluorimetric detection.

[0382] In a preferred embodiment, antibodies, or fragments of antibodies directed
to any one or all of the predicted epitope domains of the prostate cancer antigen
polypeptides. (Shown in Table 1A, column 6) may be used to quantitatively or
qualitatively detect the presence of prostate cancer antigen gene products or conserved
variants or peptide fragments thereof. This can be accomplished, for example, by
immunofluorescence techniques employing a fluorescently labeled antibody coupled
with light microscopic, flow cytometric, or fluorimetric detection.

[0383] In an additional preferred embodiment, antibodies, or fragments of
antibodies directed to a conformational epitope of a prostate cancer antigen may be
used to quantitatively or qualitatively detect the presence of prostate cancer antigen
gene products or conserved variants or peptide fragments thereof. This can be
accomplished, for example, by immunofluorescence techniques employing a
fluorescently labeled antibody coupled with light microscopic, flow cytometric, or
fluorimetric detection.

[0384] The antibodies (or fragments thereof), and/or prostate cancer antigen
polypeptides of the present invention may, additionally, be employed histologically, as
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in immunofluorescence, immunoelectron microscopy or non-immunological -assays,
for in situ detection of prostate cancer antigen gene products or conserved variants or
peptide fragments thereof. In situ detection may be accomplished by removing a
histological specimen from a patient, and applying thereto a labeled antibody or
prostate cancer antigen.polypeptide of the present invention.. The antibody (or
fragment thereof) or prostate cancer antigen polypeptide is preferably applied by
overlaying the labeled antibody (or fragment) onto a biological sample. Through the
use of such a procedure, it is possible to determine not only the presence of the
prostate cancer antigen gene product, or conserved variants or peptide fragments, or
prostate cancer antigen polypeptide binding, but also its distribution in the examined
tissue. Using the present invention, those of ordinary skill will readily perceive that
any of a wide variety of histological methods (such as staining procedures) can be
modified in order to achieve such in situ detection.

[0385] Immunoassays and non-immunoassays for prostate cancer antigen gene
products or conserved variants or peptide fragments thereof will typically comprise
incubating a sample, such as a biological fluid, a tissue extract, freshly harvested cells,
or lysates of cells which have been incubated in cell culture, in the presence of a
detectably labeled antibody capable of binding prostate cancer antigen gene products
or conserved variants or peptide fragments thereof, and detecting the bound antibody
by any of a number of techniques well-known in the art.

[0386] The biological sample may be brought in contact with and immobilized
onto a solid phase support or carrier such as nitrocellulose, or other solid support
which is capable of immobilizing cells, cell particles or soluble proteins. The support
may then be washed with suitable buffers followed by treatment with the detectably
labeled anti- prostate cancer antigen antibody or detectable prostate cancer antigen
polypeptide. The solid phase support may then be washed with the buffer a second
time to remove unbound antibody or polypeptide. Optionally the antibody is
subsequently labeled. The amount of bound label on solid support may then be
detected by conventional means.

[0387] By "solid phase support or carrier" is intended any support capable of
binding an antigen or an antibody. Well-known supports or carriers include glass,
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polystyrene, polypropylene, polyethylene, dextran, nylon, amylases, natural and
modified celluloses, polyacrylamides, gabbros, and magnetite. The nature of the
carrier can be either soluble to some extent or insoluble for the purposes of the present
invention. The support material may have virtually any possible structural
configuration so long as.the coupled molecule is capable of binding to an antigen or
antibody. Thus, the support configuration may be spherical, as in a bead, or
cylindrical, as in the inside surface of a test tube, or the external surface of a rod.
Alternatively, the surface may be flat such as a sheet, test strip, etc. Preferred supports
include polystyrene beads. Those skilled in the art will know many other suitable
carriers for binding antibody or antigen, or will be able to ascertain the same by use of
routine experimentation.

[0388] The binding activity of a given lot of anti- prostate cancer antigen antibody
or prostate cancer antigen polypeptide may be determined according to well known
methods. Those skilled in the art will be able to determine operative and optimal
assay conditions for each determination by employing routine experimentation.

[0389] In addition to assaying prostate cancer antigen polypeptide levels or
polynucleotide levels in a biological sample obtained from an individual, prostate
cancer antigen polypeptide or polynucleotide can also be detected in vivo by imaging.
For example, in one embodiment of the invention, prostate cancer antigen polypeptide
and/or anti- prostate cancer antigen antibodies are used to image prostate diseased
cells, such as neoplasms. In another embodiment, prostate cancer antigen
polynucleotides of the invention (e.g., polynucleotides complementary to all or a
portion of prostate cancer antigen mRNA) and/or anti- prostate cancer antigen
antibodies (e.g., antibodies directed to any one or a combination of the epitopes of
prostate cancer antigens, antibodies directed to a conformational epitope of prostate
cancer antigens, antibodies directed to the full length polypeptide expressed on the cell
surface of a mammalian cell) are used to image diseased or neoplastic cells of the
prostate.

[0390] Antibody labels or markers for in vivo imaging of prostate cancer antigen
polypeptides include those detectable by X-radiography, NMR, MRI, CAT-scans or
ESR. For X-radiography, suitable labels include radioisotopes such as barium or
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cesium, which emit detectable radiation but are not overtly harmful to the subject.
Suitable markers for NMR and ESR include those with a detectable characteristic spin,
such as deuterium, which may be incorporated into the antibody by labeling of
nutrients for the relevant hybridoma. Where in vivo imaging is used to detect enhanced
levels of prostate cancer antigen polypeptides for diagnosis in humans, it may be -
preferable to use human antibodies or "humanized" chimeric monoclonal antibodies.
Such antibodies can be produced using techniques described herein or otherwise
known in the art. For example methods for producing chimeric antibodies are known
in the art. See, for review, Morrison, Science 229:1202 (1985); Oi et al.,
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson
et al.,, WO 8702671; Boulianne ef al., Nature 312:643 (1984); Neuberger et al., Nature
314:268 (1985).

[0391] Additionally, any prostate cancer antigen polypeptides whose presence can
be detected, can be administered. For example, prostate cancer antigen polypeptides
labeled with a radio-opaque or other appropriate compound can be administered and
visualized in vivo, as discussed, above for labeled antibodies. Further such prostate
cancer antigen polypeptides can be utilized for in vitro diagnostic procedures.

[0392) A prostate cancer antigen polypeptide-specific antibody or antibody
fragment which has been labeled with an appropriate detectable imaging moiety, such
as a radioisotope (for example, 'L, *In, *™Tc), a radio-opaque substance, or a
material detectable by nuclear magnetic resonance, is introduced (for example,
parenterally, subcutaneously or intraperitoneally) into the mammal to be examined for
a prostate disorder. It will be understood in the art that the size of the subject and the
imaging system used will determine the quantity of imaging moiety needed to produce
diagnostic images. In the case of a radioisotope moiety, for a human subject, the
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of
#mTc. The labeled antibody or antibody fragment will then preferentially accumulate
at the location of cells which contain prostate cancer antigen protein. In vivo tumor
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of
Radiolabeled Antibodies and Their Fragments" (Chapter 13 in Tumor Imaging: The
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Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson
Publishing Inc. (1982)).

[0393] ‘With respect to antibodies, one of the ways in which the anti- prostate
cancer antigen antibody can be detectably labeled is by linking the same to an enzyme
and using the linked product in an enzyme immunoassay (EIA) (Voller, A., "The
Enzyme Linked Immunosorbent Assay (ELISA)", 1978, Diagnostic Horizons 2:1-7,
Microbiological Associates Quarterly Publication, Walkersville, MD); Voller et al., J.
Clin. Pathol. 31:507-520 (1978); Butler, J.E., Meth. Enzymol. 73:482-523 (1981);
Maggio, E. (ed.), 1980, Enzyme Immunoassay, CRC Press, Boca Raton, FL,;
Ishikawa, E. et al., (eds.), 1981, Enzyme Immunoassay, Kgaku Shoin, Tokyo). The
enzyme, which is bound to the antibody will react with an appropriate substrate,
preferably a chromogenic substrate, in such a manner as to produce a chemical moiety
which can be detected, for example, by spectrophotometric, fluorimetric or by visual
means. Enzymes which can be used to detectably label the antibody include, but are
not limited to, malate dehydrogenase, staphylococcal nuclease, delta-5-steroid
isomerase, yeast alcohol dehydrogenase, alpha-glycerophosphate, dehydrogenase,
triose phosphate isomerase, horseradish peroxidase, alkaline phosphatase,
asparaginase, glucose oxidase, beta-galactosidase, ribonuclease, urease, catalase, '
glucose-6-phosphate dehydrogenase, glucoamylase -and acetylcholinesterase.
Additionally, the detection can be accomplished by colorimetric methods which
employ a chromogenic substrate for the enzyme. Detection may also be accomplished
by visual comparison of the extent of enzymatic reaction of a substrate in comparison
with similarly prepared standards.

[0394] Detection may also be accomplished using any of a variety of other
immunoassays. For example, by radioactively labeling the antibodies or antibody
fragments, it is possible to detect prostate cancer antigens through the use of a
radioimmunoassay (RIA) (see, for example, Weintraub, B., Principles of
Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques, The
Endocrine Society, March, 1986, which is incorporated by reference herein). The
radioactive isotope can be detected by means including, but not limited to, a gamma
counter, a scintillation counter, or autoradiography.
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[0395] It is also possible to label the antibody with a fluorescent compound.
When the fluorescently labeled antibody is exposed to light of the proper wave length,
its presence can then be detected due to fluorescence. Among the most commonly
used fluorescent labeling compounds are fluorescein isothiocyanate, rhodamine,
phycoerythrin, phycocyanin, allophycocyanin, ophthaldehyde and fluorescamine. - .

[0396] + The antibody can also be detectably labeled using fluorescence emitting -
metals such as '>?Eu, or others of the lanthanide series. These metals can be attached
to the antibody using such metal chelating groups as diethylenetriaminepentacetic acid
(DTPA) or ethylenediaminetetraacetic acid (EDTA).

[0397] The antibody also can be detectably labeled by coupling it to a
chemiluminescent compound. The presence of the chemiluminescent-tagged antibody
is then determined by detecting the presence of luminescence that arises during the
course of a chemical reaction. Examples of particularly useful chemiluminescent
labeling compounds are luminol, isoluminol, theromatic acridinium ester, imidazole,
acridinium salt and oxalate ester.

[0398] Likewise, a bioluminescent compound may be used to label the antibody of
the present invention. Bioluminescence is a type of chemiluminescence found in
biological systems.in, which a catalytic protein increases the efficiency of the
chemiluminescent reaction.. The presence of a bioluminescent protein is determined .
by detecting the presence of luminescence. Important bioluminescent compounds for

purposes of labeling are luciferin, luciferase and aequorin.

Methods for Detecting Prostate Disease, Including Cancer

[0399] In general, a prostate disease or cancer may be detected in a patient based
on the presence of one or more prostate cancer antigen proteins of the invention and/or
polynucleotides encoding such proteins in a biological sample (for example, blood,
sera, urine, and/or tumor biopsies) obtained from the patient. In other words, such
proteins and/or polynucleotides may be used as markers to indicate the presence or
absence of a prostate disease or disorder, including cancer. Cancers that may be
diagnosed, and/or prognosed using the compositions of the invention include but are
not limited to, prostate cancer. In addition, such proteins and/or polynucleotides may
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be useful for the detection of other diseases and cancers, including cancers of
tissues/cells corresponding to the library source disclosed in column 7 of Table 1A
expressing the corresponding prostate cancer sequence disclosed in the same row of
Table 1A. The binding agents provided herein generally permit detection of the level
of antigen that binds to the agent in the biological sample. Polynucleotide primers and
probes may be used to detect the level of mRNA encoding prostate cancer antigen
polypepfides, which is also indicative of the presence or absence of a prostate disease
or disorder, including cancer. In general, prostate cancer antigen polypeptides should
be present at a level that is at least three fold higher in diseased tissue than in normal
tissue.

[0400] There are a variety of assay formats known to those of ordinary skill in the
art for using a binding agent to detect polypeptide markers in a sample. See, e.g.,
Harlow and Lane, supra. In general, the presence or absence of a prostate disease in a
patient may be determined by (a) contacting a biological sample obtained from a
patient with a binding agent; (b) detecting in the sample a level of polypeptide that
binds to the binding agent; and (c) comparing the level of polypeptide with a
predetermined cut-off value..

[0401] In a preferred embodiment, the assay involves the use of binding agent
immobilized on a solid support to bind to and remove the prostate cancer antigen
polypeptide of the invention from the remainder of the sample. The bound polypeptide
may then be detected using a detection reagent that contains a reporter group and
specifically binds to the binding agent/polypeptide complex. Such detection reagents
may comprise, for example, a binding agent that specifically binds to the polypeptide
or an antibody or other agent that specifically binds to the binding agent, such as an
anti-immunoglobulin, protein G, protein A or a lectin. Alternatively, a competitive
assay may be utilized, in which a polypeptide is labeled with a reporter group and
allowed to bind to the immobilized binding agent after incubation of the binding agent
with the sample. The extent to which components of the sample inhibit the binding of
the labeled polypeptide to the binding agent is indicative of the reactivity of the

sample with the immobilized binding agent. Suitable polypeptides for use within such
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assays include prostate cancer antigen polypeptides and portions thereof, or antibodies,
to which the binding agent binds, as described above.

[0402] The solid support may be any material known to those of skill in the art to
which prostate cancer antigen polypeptides of the invention may be attached. For
example, the solid support may be a test well in a microtiter plate or a nitrocellulose or
other suitable membrane. Alternatively, the support may be a bead or disc, such as
glass fiberglass, latex or a plastic material such as polystyrene or polyvinylchloride.
The support may also be a magnetic particle or a fiber optic sensor, such as those
disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent may be
immobilized on the solid support using a variety of techniques known to those of skill
in the art, which are amply described in the patent and scientific literature. In the
context of the present invention, the term “immobilization” refers to both noncovalent
association, such as adsorption, and covalent attachment (which may be a direct
linkage between the agent and functional groups on the support or may be a linkage by
way of a cross-linking agent). Immobilization by adsorption to a well in a microtiter
plate or to a membrane is preferred. In such cases, adsorption may be achieved by
contacting the binding agent, in a suitable buffer, with the solid support for the suitable
amount of time. The contact time varies with temperature, but is typically between
about 1 hour and about 1 day: In general, contacting a well of plastic microtiter plate
(such as polystyrene or polyvinylchloride) with an amount of binding agent ranging
from about 10 ng to about 10 ug, and preferably about 100 ng to about 1 ug, is
sufficient to immobilize an adequate amount of binding agent.

[0403] Covalent attachment of binding agent to a solid support may generally be
achieved by first reacting the support with a bifunctional reagent that will react with
both the support and a functional group, such as a hydroxyl or amino group, on the
binding agent. For example, the binding agent may be covalently attached to supports
having an appropriate polymer coating using benzoquinone or by condensation of an
aldehyde group on the support with an amine and an active hydrogen on the binding
partner (see, e.g., Pierce Immunotechnology Catalog and Handbook, 1991, at A12-
A13).

233



WO 01/55316 PCT/US01/01328

Gene Therapy Methods

[0404] Also encompassed by the present invention are gene therapy methods for
treating or preventing disorders, diseases and conditions. The gene therapy methods
relate to the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA)
'sequences into an animal to achieve expression of a prostate cancer  antigen of the
present invention. This method requires a polynucleotide which codes for a
polypeptide of the present invention operatively linked to a promoter and any other
genetic elements necessary for the expression of the polypeptide by the target tissue.
Such gene therapy and delivery techniques are known in the art, see, for example,
WO090/11092, which is herein incorporated by reference.

[0405] Thus, for example, cells from a patient may be engineered with a
polynucleotide (DNA or RNA) comprising a promoter operably linked to a
polynucleotide of the present invention ex vivo, with the engineered cells then being
provided to a patient to be treated with the polypeptide of the present invention. Such
methods are well-known in the art. For example, see Belldegrun, A., et al., J. Natl.
Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et al., Cancer Research 53: 1107-1112
(1993); Ferrantini, M. et al., J. Immunology 153: 4604-4615 (1994); Kaido, T., et al.,
Int. J. Cancer 60: 221-229 (1995); Ogura, H., et al., Cancer Research 50: 5102-5106
(1990); Santodonato, L., et al., Human Gene Therapy 7:1-10 (1996); Santodonato, L.,
et al., Gene Therapy 4:1246-1255 (1997); and Zhang, J.-F. et al., Cancer Gene
Therapy 3: 31-38 (1996)), which are herein incorporated by reference. In one
embodiment, the cells, which are engineered are arterial cells. The arterial cells may
be reintroduced into the patient through direct injection to the artery, the tissues
surrounding the artery, or through catheter injection.

[0406] As discussed in more detail below, the polynucleotide constructs can be
delivered by any method that delivers injectable materials to the cells of an animal,
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver,
and the like). The polynucleotide constructs may be delivered in a pharmaceutically
acceptable liquid or aqueous carrier.

[0407] In one embodiment, the polynucleotide of the present invention is delivered
as a naked polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to
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sequences that are free from any delivery vehicle that acts to assist, promote or
facilitate entry into the cell, including viral sequences, viral particles, liposome
formulations, lipofectin or precipitating agents and the like. However, the
polynucleotide of the present invention can also be delivered in liposome formulations
and lipofectin formulations and the like can be prepared by methods well known to
those skilled in the art. Such methods are described, for example, in U.S. Patent Nos.
5,593,972, 5,589,466, and 5,580,859, which are herein incorporated by reference.

[0408] The polynucleotide vector constructs used in the gene therapy method are
preferably constructs that will not integrate into the host genome nor will they contain
sequences that allow for replication. Appropriate vectors include pWLNEO,
pSV2CAT, pOG44, pXT1 and pSG available from Stratagene; pSVK3, pBPV, pMSG
and pSVL available from Pharmacia; and pEF1/V5, pcDNA3.1, and pRc/CMVZ
available from Invitrogen. Other suitable vectors will be readily apparent to the
skilled artisan.

[0409] Any strong promoter known to those skilled in the art can be used for
driving the expression of the polynucleotide sequence. Suitable promoters include
adenoviral promoters, such as the adenoviral major late promoter; or heterologous
promoters, 'such as the cytomegalovirus (CMV) promoter; the respiratory syncytial
virus (RSV) promoter; inducible promoters, such as the MMT promoter, the
metallothionein promoter; heat shock promoters; the albumin promoter; the ApoAl
promoter; human globin promoters; viral thymidine kinase promoters, such as the
Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin promoter;
and human growth hormone promoters. The promoter also may be the native
promoter for the polynucleotide of the present invention.

[0410} Unlike other gene therapy techniques, one major advantage of introducing
naked nucleic acid sequences into target cells is the transitory nature of the
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA
sequences can be introduced into cells to provide production of the desired
polypeptide for periods of up to six months.

[0411] The polynucleotide construct can be delivered to the interstitial space of
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone
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marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder,
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and
connective tissue. Interstitial space of the tissues comprises the intercellular, fluid,
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers in
the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same matrix
within connective tissue ensheathing muscle cells or in the lacunae of bone. It is
similarly the space occupied by the plasma of the circulation and the lymph fluid of the
lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred for
the reasons discussed below. They may be conveniently delivered by injection into the
tissues comprising these cells. They are preferably delivered to and expressed in
persistent, non-dividing cells which are differentiated, although delivery and expression
may be achieved in non-differentiated or less completely differentiated cells, such as,
for example, stem cells of blood or skin fibroblasts. In vivo muscle cells are
particularly competent in their ability to take up and express polynucleotides.

[0412] For the naked nucleic acid sequence injection, an effective dosage amount
of DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the
artisan of ordinary skill will appreciate, this dosage will vary according to the tissue site
of injection. The appropriate and effective dosage of nucleic acid sequence can readily
be determined by those of ordinary skill in the art and may depend on the condition
being treated and the route of administration.

[0413] The preferred route of administration is by the parenteral route of injection
into the interstitial space of tissues. However, other parenteral routes may also be
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA
constructs can be delivered to arteries during angioplasty by the catheter used in the
procedure.

[0414] The naked polynucleotides are delivered by any method known in the art,

including, but not limited to, direct needle injection at the delivery site, intravenous

236



WO 01/55316 PCT/US01/01328

injection, topical administration, catheter infusion, and so-called "gene guns". These
delivery methods are known in the art.

[0415] The constructs may also be delivered with delivery vehicles such as viral
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc.
Such methods of delivery are known in the art.

[0416) In certain embodiments, the polynucleotide constructs are complexed in a
liposome preparation. Liposomal preparations for use in the instant invention include
cationic (positively charged), anionic (negatively charged) and neutral preparations.
However, cationic liposomes are particularly preferred because a tight charge complex
can be formed between the cationic liposome and the polyanionic nucleic acid.
Cationic liposomes have been shown to mediate intracellular delivery of plasmid DNA
(Felgner et al., Proc. Natl. Acad. Sci. USA (1987) 84:7413-7416, which is herein
incorporated by reference); mRNA (Malone et al., Proc. Natl. Acad. Sci. USA (1989)
86:6077-6081, which is herein incorporated by reference); and purified transcription
factors (Debs et al., J. Biol. Chem. (1990) 265:10189-10192, which is herein
incorporated by reference), in functional form.

[0417] Cationic liposomes are readily available. For example,
N[1-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are
particularly useful and are available under the trademark Lipofectin, from GIBCO
BRL, Grand Island, N.Y., (see, also, Felgner et al., Proc. Natl Acad. Sci. USA (1987)
84:7413-7416, which is herein incorporated by reference). Other commercially
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE
(Boehringer).

[0418] Other cationic liposomes can be prepared from readily available materials
using techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092
(which is herein incorporated by reference) for a description of the synthesis of
DOTAP (1,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation of
DOTMA liposomes is explained in the literature, see, e.g., P. Felgner et al., Proc. Natl.
Acad. Sci. USA 84:7413-7417, which is herein incorporated by reference. Similar

methods can be used to prepare liposomes from other cationic lipid materials.
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[0419] Similarly, anionic and neutral liposomes are readily available, such as from
Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily
available materials. Such materials include phosphatidyl choline, cholesterol,
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC),
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE),
among others. These materials can also be mixed with the DOTMA and DOTAP

~ starting materials in appfopriate ratios. Methods for making liposomes using these
materials are well known in the art.

[0420] For example, commercially dioleoylphosphatidyl choline (DOPC),
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine
(DOPE) can be used in various combinations to make conventional liposomes, with or
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas
into a sonication vial. The sample is placed under a vacuum pump overnight and is
hydrated the following day with deionized water. The sample is then sonicated for 2
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an
inverted cup (bath type) probe at the maximum setting while the bath is circulated at
15EC. Alternatively, negatively charged vesicles can be prepared without sonication to
produce multilamellar vesicles or by extrusion through nucleopore membranes to
produce unilamellar vesicles of discrete size. Other methods are known and available
to those of skill in the art.

[0421] The liposomes can comprise multilamellar vesicles (MLVs), small
unilamellar vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being
preferred. The various liposome-nucleic acid complexes are prepared using methods
well known in the art. See, e.g., Straubinger et al., Methods of Immunology (1983),
101:512-527, which is herein incorporated by reference. For example, MLVs
containing nucleic acid can be prepared by depositing a thin film of phospholipid on
the walls of a glass tube and subsequently hydrating with a solution of the material to
be encapsulated. SUVs are prepared by extended sonication of MLVs to produce a
homogeneous population of unilamellar liposomes. The material to be entrapped is
added to a suspension of preformed MLVs and then sonicated. When using liposomes
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containing cationic lipids, the dried lipid film is resuspended in an appropriate solution
such as sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl,
sonicated, and then the preformed liposomes are mixed directly with the DNA. The
liposome and DNA form a very stable complex due to binding of the positively
charged liposomes to the cationic DNA. SUVs find use with small nucleic acid
fragments. LUVs are prepared by a number of methods, well known in the art.
Commonly used methods include Ca?**-EDTA chelation (Papahadjopoulos et al.,
Biochim. Biophys. Acta (1975) 394:483; Wilson et al., Cell 17:77 (1979); ether.
injection (Deamer, D. and Bangham, A., Biochim. Biophys. Acta 443:629 (1976);
Ostro et al., Biochem. Biophys. Res. Commun. 76:836 (1977); Fraley et al., Proc. Natl.
Acad. Sci. USA 76:3348 (1979)); detergént dialysis (Enoch, H. and Strittmatter, P.,
Proc. Natl. Acad. Sci. USA 76:145 (1979)); and reverse-phase evaporation (REV)
(Fraley et al,, J. Biol. Chem. 255:10431 (1980); Szoka et al., Proc. Natl. Acad. Sci.
USA 75:145 (1978); Schaefer-Ridder et al., Science 215:166 (1982)), which are
herein incorporated by reference.

[0422] Generally, the ratio of DNA to liposomes will be from about 10:1 to about
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the
ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1.

[0423] U.S. Patent No. 5,676,954 (which is herein incorporated by reference)
reports on the injection of genetic material, complexed with cationic liposomes
carriers, into mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127,
5,589,466, 5,693,622, 5,580,859, 5,703,055, and international publication no. WO
94/9469 (which are herein incorporated by reference) provide cationic lipids for use in
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622,
5,580,859, 5,703,055, and International Publication No. WO 94/9469 provide methods
for delivering DNA-cationic lipid complexes to mammals.

[0424] In certain embodiments, cells are engineered, ex vivo or in vivo, using a
retroviral particle containing RNA, which comprises a sequence encoding a
polypeptide of the present invention. Retroviruses from which the retroviral plasmid
vectors may be derived include, but are not limited to, Moloney Murine Leukemia
Virus, spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian
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leukosis virus, gibbon ape leukemia virus, human immunodeficiency virus,
Myeloproliferative Sarcoma Virus, and mammary tumor virus.

[0425] The retroviral plasmid vector is employed to transduce packaging cell lines
to form producer cell lines. Examples of packaging cells which may be transfected
include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT-
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAm12, and DAN cell lines as described -
in Miller, Human Gene Therapy 1:5-14 (1990), which is incorporated herein by
reference in its entirety. The vector may transduce the packaging cells through any
means known in the art. Such means include, but are not limited to, electroporation,
the use of liposomes, and CaPO, precipitation. In one alternative, the retroviral
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then
administered to a host. ‘

[0426] The producer cell line generates infectious retroviral vector particles, which
include polynucleotide encoding a polypeptide of the present invention. Such
retroviral vector particles then may be employed, to transduce eukaryotic cells, either
in vitro or in vivo. The transduced eukaryotic cells will express a polypeptide of the
present invention.

- [0427] In certain other embodiments, cells are engineered, ex vivo or in vivo, with
polynucleotide contained in an adenovirus vector. Adenovirus can be manipulated
such that it encodes and expresses a polypeptide of the present invention, and at the
same time is inactivated in terms of its ability to replicate in a normal lytic viral life
cycle. Adenovirus expression is achieved without integration of the viral DNA into the
host cell chromosome, thereby alleviating concerns about insertional mutagenesis.
Furthermore, adenoviruses have been used as live enteric vaccines for many years with
an excellent safety profile (Schwartz, et al., Am. Rev. Respir. Dis.109:233-238
(1974)). Finally, adenovirus mediated gene transfer has been demonstrated in a
number of instances including transfer of alpha-1-antitrypsin and CFTR to the lungs of
cotton rats (Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et al., Cell
68:143-155 (1991)). Furthermore, extensive studies to attempt to establish adenovirus
as a causative agent in human cancer were uniformly negative (Green et al., Proc.
Natl. Acad. Sci. USA 76:6606 (1979)).
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[0428] Suitable adenoviral vectors useful in the present invention are described,
for example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel. 3:499-503 (1993);
Rosenfeld et al., Cell 68:143-155 (1992); Engelhardt et al., Human Genet. Ther.
4:759-769 (1993); Yang et al., Nature Genet. 7:362-369 (1994); Wilson et al., Nature
365:691-692 (1993); and U.S. Patent No. 5,652,224, which are herein incorporated by
reference. For example, the adenovirus vector Ad2 is useful and can be grown in
human 293 cells. These cells contain the E1 region of adenovirus and constitutively
express Ela and Elb, which complement the defective adenoviruses by providing the
products of the genes deleted from the vector. In addition to Ad2, other varieties of
adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present invention.

[0429] Preferably, the adenoviruses used in the present invention are replication
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or
packaging cell line to form infectious particles. The resulting virus is capable of
infecting cells and can express a polynucleotide of interest which is operably linked to
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses may
be deleted in one or more of all or a portion of the following genes: Ela, E1b, E3, E4,
E2a, or L1 through L5..

[0430] In certain other embodiments, the cells are engineered, ex vivo or in vivo,
using an adeno-associated virus (AAV). AAVs are naturally occurring defective
viruses that require helper viruses to produce infectious particles (Muzyczka, N., Curr.
Topics in Microbiol. Immunol. 158:97 (1992)). It is also one of the few viruses that
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is
limited to about 4.5 kb. Methods for producing and using such AAVs are known in
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678,
5,436,146, 5,474,935, 5,478,745, and 5,589,377.

[0431] For example, an appropriate AAV vector for use in the present invention
will include all the sequences necessary for DNA replication, encapsidation, and host-
cell integration. The polynucleotide construct is inserted into the AAV vector using
standard cloning methods, such as those found in Sambrook et al., Molecular Cloning:
A Laboratory Manual, Cold Spring Harbor Press (1989). The recombinant AAV
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vector is then transfected into packaging cells which are infected with a helper virus,
using any standard technique, including lipofection, electroporation, calcium
phosphate precipitation, etc. Appropriate helper viruses include adenoviruses,
cytomegaloviruses, vaccinia viruses, or herpes viruses. Once the packaging cells are
transfected and infected, they will produce infectious AAV viral particles, which
contain the polynucleotide construct. These viral particles are then used to transduce
eukaryotic cells, either ex vivo or in vivo. The transduced cells will contain the
polynucleotide construct integrated into its genome, and will express a polypeptide of
the invention.

[0432] Another method of gene therapy involves operably associating
heterologous control regions and endogenous prostate cancer antigen polynucleotide
sequences (e.g., encoding a prostate cancer antigen polypeptide of the present
invention) via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued
June 24, 1997; International Publication No. WO 96/29411, published September 26,
1996; International Publication No. WO 94/12650, published August 4, 1994; Koller
et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature
342:435-438 (1989), which are herein incorporated by reference. This method
involves the activation of a gene which is present in the target cells, but which is not
normally expressed in the cells, or is expressed at a lower level than desired.

[0433] Polynucleotide constructs are made, using standard techniques known in
the art, which contain the promoter with targeting sequences flanking the promoter.
Suitable promoters are described herein. The targeting sequence is sufficiently
complementary to an endogenous sequence to permit homologous recombination of
the promoter-targeting sequence with the endogenous sequence. The targeting
sequence will be sufficiently near the 5' end of the desired endogenous polynucleotide
sequence so the promoter will be operably linked to the endogenous sequence upon
homologous recombination.

[0434) The promoter and the targeting sequences can be amplified using PCR.
Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5'
and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the
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second targeting sequence contains the same restriction site as the 3' end of the
amplified promoter. The amplified promoter and targeting sequences are digested and
ligated together.

[0435] The promoter-targeting sequence construct is delivered to the cells, either
as naked polynucleotide, or in conjunction with transfection-facilitating agents, such
as liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating
agents, etc., described in more detail above.  The P promoter-targeting sequence can
be delivered by any method, included direct needle injection, intravenous injection,
topical administration, catheter infusion, particle accelerators, etc. The methods are
described in more detail below.

[0436] The promoter-targeting sequence construct is taken up by cells.
Homologous recombination between the construct and the endogenous sequence takes
place, such that an endogenous sequence is placed under the control of the promoter.
The promoter then drives the expression of the endogenous sequence.

[0437] The polynucleotide encoding a polypeptide of the present invention may
contain a secretory signal sequence that facilitates secretion of the protein. Typically,
the signal sequence is positioned in the coding region of the polynucleotide to be
expressed towards or at the 5' end of the coding region. The signal sequence may be
homologous or heterologous to the prostate cancer antigen polynucleotide of interest
and may be homologous or heterologous to the cells to be transfected. Additionally,
the signal sequence may be chemically synthesized using methods known in the art.

[0438] Any mode of administration of any of the above-described polynucleotides
constructs can be used so long as the mode results in the expression of one or more
molecules in an amount sufficient to provide a therapeutic effect. This includes direct
needle injection, sys.temic injection, catheter infusion, biolistic injectors, particle
accelerators (i.e., “gene guns”), gelfoam sponge depots, other commercially available
depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid
(tablet or pill) pharmaceutical formulations, and decanting or topical applications
during surgery. For example, direct injection of naked calcium phosphate-precipitated

plasmid into rat liver and rat spleen or a protein-coated plasmid into the portal vein has
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resulted in gene expression of the foreign gene in the rat livers (Kaneda et al., Science
243:375 (1989)).

[0439] A preferred method of local administration is by direct injection.
Preferably, a recombinant molecule of tﬁe present invention complexed with a
delivery vehicle is administered by direct injection into or locally within the area of
arteries. Administration of a composition locally within the area of arteries refers to
injecting the composition centimeters and preferably, millimeters within arteries.

[0440] Another method of local administration is to contact a polynucleotide
construct of the present invention in or around a surgical wound. For example, a
patient can undergo surgery and the polynucleotide construct can be coated on the
surface of tissue inside the wound or the construct can be injected into areas of tissue
inside the wound.

[0441] Therapeutic compositions useful in systemic administration, include
recombinant molecules of the present invention complexed to a targeted delivery
vehicle of the present invention. Suitable delivery vehicles for use with systemic
administration comprise liposomes comprising ligands for targeting the vehicle to a
particular site. In specific embodiments, suitable delivery vehicles for use with
systemic administration comprise liposomes comprising polypeptides of the invention
for targeting the vehicle to a particular site.

[0442] Preferred methods of systemic administration, include intravenous
injection, aerosol, oral and percutaneous (topical) delivery. Intravenous injections can
be performed using methods standard in the art. Aerosol delivery can also be
performed using methods standard in the art (see, for example, Stribling et al., Proc.
Natl. Acad. Sci. USA 189:11277-11281, 1992, which is incorporated herein by
reference). Oral delivery can be performed by complexing a polynucleotide construct
of the present invention to a carrier capable of withstanding degradation by digestive
enzymes in the gut of an animal. Examples of such carriers, include plastic capsules or
tablets, such as those known in the art. Topical delivery can be performed by mixing a
polynucleotide construct of the present invention with a lipophilic reagent (e.g.,

DMSO) that is capable of passing into the skin.
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[0443] Determining an effective amount of substance to be delivered can depend
upon a number of factors including, for example, the chemical structure and biological
activity of the substance, the age and weight of the animal, the precise condition
requiring treatment and its severity, and the route of administration. The frequency of
treatments depends upon'a number of factors, such as the amount of polynucleotide
constructs administered per dose, as well as the health and history of the subject. The
precise amount, number of doses, and timing of doses will be determined- by the
attending physician or veterinarian.

[0444) Therapeutic compositions of the present invention can be administered to
any animal, preferably to mammals and birds. Preferred mammals include humans,
dogs, cats, mice, rats, rabbits sheep, cattle, horses and pigs, with humans being

particularly preferred.

Biological Activities
[0445) Polynucleotides or polypeptides, or agonists or antagonists of the present

invention, can be used in assays to test for one or more biological activities. If these
polynucleotides or polypeptides, or agonists or antagonists of the present invention, do
exhibit activity in a particular assay, it is likely that these molecules may be involved
in the diseases associated with the biological activity. Thus, the polynucleotides and
polypeptides, and agonists or antagonists could be used to treat, prevent diagnose
and/or prognose the associated disease.

[0446] The prostate cancer antigen polynucleotides and polypeptides of the
invention are predicted to have predominant expression in prostate tissues.

[0447] Thus, the prostate cancer antigens of the invention may be useful as
therapeutic molecules. Each would be useful for diagnosis, detection, treatment and/or
prevention of diseases or disorders of the prostate, including but not limited to prostate
cancers such as adenocarcinoma, transitional cell carcinomas, ductal carcinomas, and
squamous cell carcinomas.

[0448] In a preferred embodiment, polynucleotides of the invention (e.g., a nucleic
acid sequence of SEQ ID NO:X Aor the complement thereof; or the cDNA sequence
contained in Clone ID NO:Z, or fragments or variants thereof) and/or polypeptides of
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the invention (e.g., an amino acid sequence contained in SEQ ID NO:Y, an amino acid
sequence encoded by SEQ ID NO:X, or the complement threof, an amino acid
sequence encoded by the cDNA sequence contained in Clone ID NO:Z and fragments
or variants thereof as described herein) are useful for the diagnosis, detection,
treatement, and/or prevention of diseases or disorders of the tissues/cells
corresponding to the library source disclosed in column 7 of Table 1A expressing the
corresponding prostate cancer sequence disclosed in the same row of Table 1A. In -
certain embodiments, a polypeptide of the invention, or polynucleotides, antibodies,
agonists, or antagonists corresponding to that polypeptide, may be used to diagnose
and/or prognose diseases and/or disorders associated with the tissue(s) in which the
polypeptide of the invention is expressed, including one, two, three, four, five, or more
tissues disclosed in Table 1A, column 7 (Tissue Distribution Library Code).

[0449] Particularly, the prostate cancer antigens may be a useful therapeutic for
prostate cancer. Treatment, diagnosis, detection, and/or prevention of prostate
disorders could be carried out using a prostate cancer antigen or soluble form of a
prostate cancer antigen, a prostate cancer antigen ligand, gene therapy, or ex vivo
applications. Moreover, inhibitors of a prostate cancer antigen, either blocking
antibodies or mutant forms,. could modulate .the expression of the prostate cancer
antigen. These inhibitors may be useful to treat, diagnose, detect, and/or prevent .
diseases associated with the misregulation of a prostate cancer antigen.

[0450] In one embodiment, the invention provides a method for the specific
delivery of compositions of the invention to cells (e.g., normal or diseased prostate
cells) by administering polypeptides of the invention (e.g., prostate cancer antigen
polypeptides or anti- prostate cancer antigen antibodies) that are associated with
heterologous polypeptides or nucleic acids. In one example, the invention provides a
method for delivering a therapeutic protein into the targeted cell (e.g., an aberrant
prostate cell or prostate cancer cell). In another example, the invention provides a
method for delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or
double stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or

replicate episomally and that can be transcribed) into the targeted cell.

246



WO 01/55316 PCT/US01/01328

[0451] In another embodiment, the invention provides a method for the specific
destruction of cells (e.g., the destruction of aberrant prostate cells, including, but not
limited to, prostate tumor cells) by administering polypeptides of the invention (e.g.,
prostate cancer antigen polypeptides or fragments thereof, or anti- prostate cancer
antigen antibodies) in association with toxins or cytotoxic prodrugs.

[0452] By "toxin" is meant compounds that bind and activate endogenous
cytotoxic effector systems, radioisotopes, holotoxins, modified toxins, catalytic
subunits of toxins, cytotoxins (cytotoxic agents), or any molecules or enzymes not
normally present in or on the surface of a cell that under defined conditions cause the
cell's death. Toxins that may be used according to the methods of the invention
include, but are not limited to, radioisotopes known in the art, compounds such as, for
example, antibodies (or complement fixing containing portions thereof) that bind an
inherent or induced endogenous cytotoxic effector system, thymidine kinase,
endonuclease, RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria
toxin, saporin, momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and
cholera toxin. "Toxin" also includes a cytostatic or cytocidal agent, a therapeutic agent
or a radioactive metal ion, e.g., alpha-emitters such as, for example, 23Bi or other
radioisotopes such as, for example,. 18pg 133Ke, Bl 8Ge, * TCo, 857n, 88, 3p, *5S,
0y, B3Sm, *3Gd, "*Yb, *'Cr, **Mn, "*Se, "*Sn, *Yttrium, '**Tin, '**Rhenium,
156 olmium, and '**Rhenium; luminescent labels, such as luminol; and fluorescent
labels, such as fluorescein and rhodamine, and biotin.

[0453] Techniques known in the art may be applied to label antibodies of the
invention. Such techniques include, but are not limited to, the use of bifunctional
conjugating agents (see e.g., U.S. Patent Nos. 5,756,065; 5,714,631; 5,696,239;
5,652,361; 5,505,931; 5,489,425; 5,435,990; 5,428,139; 5,342,604; 5,274,119;
4,994,560; and 5,808,003; the contents of each of which are hereby incorporated by
reference in its entirety). A cytotoxin or cytotoxic agent includes any agent that is -
detrimental to cells. Examples include paclitaxol, cytochalasin B, gfamicidin D,
ethidium bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine,
colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone,
mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine,
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tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof.
Therapeutic agents include, but are not limited to, antimetabolites (e.g., methotrexate,
6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating
agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU)
- and lomustine (CCNU), cyclothosphamide, busulfan, dibromomannitol,
streptozotocin, mitomycin C, and cis- dichlorodiamine platinum (II) (DDP) cisplatin),
anthracyclines (e.g., daunorubicin (formerly ‘daunomycin) and doxorubicin),
antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine).

[0454] By "cytotoxic prodrug" is meant a non-toxic compound that is converted by
an enzyme, normally present in the cell, into a cytotoxic compound. Cytotoxic
prodrugs that may be used according to the methods of the invention include, but are
not limited to, glutamyl derivatives of benzoic acid mustard alkylating agent,
phosphate derivatives of etoposide or mitomycin C, cytosine arabinoside,
daunorubisin, and phenoxyacetamide derivatives of doxorubicin.

[0455] It will be appreciated that conditions caused by a decrease in the standard
or normal level of a prostate cancer antigen activity in an individual, particularly
disorders of the prostate, can be treated by administration of a prostate cancer antigen
polypeptide (e.g., such as, for example, the complete prostate cancer antigen
polypeptide, the soluble form of the extracellular domain of a prostate cancer antigen
polypeptide, or cells expressing the complete protein) or agonist. Thus, the invention
also provides a method of treatment of an individual in need of an increased level of
prostate cancer antigen activity comprising administering to such an individual a
pharmaceutical composition comprising an amount of an isolated prostate cancer
antigen polypeptide of the invention, or agonist thereof (e.g., an agonistic anti-
prostate cancer antigen antibody), effective to increase the prostate cancer antigen
activity level in such an individual.

[0456] It will also be appreciated that conditions caused by a increase in the
standard or normal level of prostate cancer antigen activity in an individual,
particularly disorders of the prostate, can be treated by administration of prostate
cancer antigen polypeptides (e.g., such as, for example, the complete prostate cancer
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antigen polypeptide, the soluble form of the extracellular domain of a prostate cancer
. antigen polypeptide, or cells expressing the complete protein) or antagonist (e.g., an
antagonistic prostate cancer antigen antibody). Thus, the invention also provides a
method of treatment of an individual in need of an decreased level of prostate cancer
antigen activity comprising administering to such an individual a pharmaceutical
composition comprising an amount of an isolated prostate cancer antigen polypeptide. .
of the invention, or antagonist thereof (e.g., an antagonistic anti-prostate cancer
antigen antibody), effective to decrease the prostate cancer antigen activity level in
such an individual.
[0457] More generally, polynucleotides, translation products and antibodies
corresponding to this gene may be useful for the diagnosis, prognosis, prevention,

and/or treatment of diseases and/or disorders associated with the following systems.

Reproductive System Disorders
[0458] The polynucleotides or polypeptides, or agonists or antagonists of the

invention may be used for the diagnosis, treatment, or prevention of diseases and/or
disorders of the reproductive system. Reproductive system disorders that can be
treated by the compositions of the invention, include, but are not limited to,
reproductive system injuries, infections, neoplastic disorders, congenital defects, and
diseases or disorders which result in infertility, complications with pregnancy, labor,
or parturition, and postpartum difficulties.

[0459] Reproductive system disorders and/or diseases include diseases and/or
disorders of the testes, including, but not limited to, testicular atrophy, testicular
feminization, cryptorchism (unilateral and bilateral), anorchia, ectopic testis,
epididymitis and orchitis (typically resulting from infections such as, for example,
gonorrhea, mumps, tuberculosis, and syphilis), testicular torsion, vasitis nodosa, germ
cell tumors (e.g., seminomas, embryonal cell carcinomas, teratocarcinomas,
choriocarcinomas, yolk sac tumors, and teratomas), stromal tumors (e.g., Leydig cell
tumors), hydrocele, hematocele, varicocele, spermatocele, inguinal hernia, and
disorders of sperm production (e.g., immotile cilia syndrome, aspermia,
asthenozoospermia, azoospermia, oligospermia, and teratozoospermia).
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[0460] Reproductive system disorders also include, but are not limited to,
disorders of the prostate gland, such as acute non-bacterial prostatitis, chronic non-
bacterial prostatitis, acute bacterial prostatitis, chronic bacterial prostatitis,
prostatodystonia, prostatosis, granulomatous prostatitis, malacoplakia, benign prostatic
hypertrophy or hyperplasia, and prostate neoplastic . disorders, including
adenocarcinomas, transitional cell carcinomas, ductal carcinomas, and squamous cell
carcinomas.

[0461] Additionally, the compositions of the invention may be useful in the
diagnosis, treatment, and/or prevention of disorders or diseases of the penis and
urethra, including, but not limited to, inflammatory disorders, such as balanoposthitis,
balanitis xerotica obliterans, phimosis, paraphimosis, syphilis, herpes simplex virus,
gonorrhea, non-gonococcal urethritis, chlamydia, mycoplasma, trichomonas, HIV,
AIDS, Reiter’s syndrome, condyloma acuminatum, condyloma latum, and pearly
penile papules; urethral abnormalities, such as hypospadias, epispadias, and phimosis;
premalignant lesions, including Erythroplasia of Queyrat, Bowen’s disease, Bowenoid
paplosis, giant condyloma of Buscke-Lowenstein, and varrucous carcinoma; penile
cancers, including squamous cell carcinomas, carcinoma in situ, verrucous carcinoma,
and disseminated penile carcinoma; urethral neoplastic disorders, including penile
urethral carcinoma, bulbomembranous urethral carcinoma, and prostatic urethral
carcinoma; and erectile disorders, such as priapism, Peyronie’s disease, erectile
dysfunction, and impotence.

[0462] Moreover, diseases and/or disorders of the vas deferens include, but are not
limited to, vasculititis and CBAVD (congenital bilateral absence of the vas deferens);
additionally, the polynucleotides, polypeptides, and agonists or antagonists of the
present invention may be used in the diagnosis, treatment, and/or prevention of
diseases and/or disorders of the seminal vesicles, including but not limited to, hydatid
disease, congenital chloride diarrhea, and polycystic kidney disease.

[0463] Other disorders and/or diseases of the male reproductive system that may
be diagnosed, treated, and/or prevented with the compositions of the invention include,

but are not limited to, Klinefelter’s syndrome, Young’s syndrome, premature
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ejaculation, diabetes mellitus, cystic fibrosis, Kartagener’s syndrome, high fever,
multiple sclerosis, and gynecomastia.

[0464] Further, the polynucleotides, polypeptides, and agonists or antagonists of
the present invention may be used in the diagnosis, treatment, and/or prevention of
diseases and/or disorders of the vagina and vulva, including, but not limited to,
bacterial vaginosis, candida vaginitis, herpes simplex virus, chancroid, granuloma
inguinale, lymphogranuloma venereum, scabies, human papillomavirus, vaginal
trauma, vulvar trauma, adenosis, chlamydia vaginitis, gonorrhea, trichomonas
vaginitis, condyloma acuminatum, syphilis, molluscum contagiosum, atrophic
vaginitis, Paget’s disease, lichen sclerosus, lichen planus, vulvodynia, toxic shock
syndrome, vaginismus, vulvovaginitis, vulvar vestibulitis, and neoplastic disorders,
such as squamous cell hyperplasia, clear cell carcinoma, basal cell carcinoma,
melanomas, cancer of Bartholin’s gland, and vulvar intraepithelial neoplasia.

[0465] Disorders and/or diseases of the uterus that may be diagnosed, treated,
and/or prevented with the compositions of the invention include, but are not limited to,
dysmenorrhea, retroverted uterus, endometriosis, fibroids, adenomyosis, anovulatory
bleeding, amenorrhea, Cushing’s syndrome, hydatidiform moles, Asherman’s
syndrome, premature menopause, precocious puberty, uterine polyps, dysfunctional
uterine bleeding (e.g., due to aberrant hormonal signals), and neoplastic disorders,
such as adenocarcinomas, keiomyosarcomas, and sarcomas. Additionally, the
polypeptides, polynucleotides, or agonists or antagonists of the invention may be
useful as a marker or detector of, as well as in the diagnosis, treatment, and/or
prevention of congenital uterine abnormalities, such as bicornuate uterus, septate
uterus, simple unicornuate uterus, unicornuate uterus with a noncavitary rudimentary
horn, unicornuate uterus with a non-communicating cavitary rudimentary horn,
unicornuate uterus with a communicating cavitary horn, arcuate uterus, uterine
didelfus, and T-shaped uterus.

[0466] Ovarian diseases and/or disorders that may be diagnosed, treated, and/or
prevented with the compositions of the invention include, but are not limited to,
anovulation, polycystic ovary syndrome (Stein-Leventhal syndrome), ovarian cysts,
ovarian hypofunction, ovarian insensitivity to gonadotropins, ovarian overproduction
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of androgens, right ovarian vein syndrome, amenorrhea, hirutism, and ovarian cancer
(including, but not limited to, primary and secondary cancerous growth, Sertoli-Leydig
tumors, endometriod carcinoma of the ovary, ovarian papillary serous
adenocarcinoma, ovarian mucinous adenocarcinoma, and Ovarian Krukenberg
tumors).

[0467] Cervical diseases and/or disorders that may be diagnosed, treated, and/or
prevented with the compositions of the invention include, but are not limited to,
cervicitis, chronic cervicitis, mucopurulent cervicitis, cervical dysplasia, cervical
polyps, Nabothian cysts, cervical erosion, cervical incompetence, and cervical
neoplasms (including, for example, cervical carcinoma, squamous metaplasia,
squamous cell carcinoma, adenosquamous cell neoplasia, and columnar cell
neoplasia).

[0468] Additionally, diseases and/or disorders of the reproductive system that may
be diagnosed, treated, and/or prevented with the compositions of the invention include,
but are not limited to, disorders and/or diseases of pregnancy, including miscarriage
and stillbirth, such as early abortion, late abortion, spontaneous abortion, induced
abortion, therapeutic abortion, threatened abortion, missed abortion, incomplete
abortion, complete abortion, habitual abortion, missed abortion, and septic abortion;
ectopic pregnancy, anemia, Rh incompatibility, vaginal bleeding during pregnancy,
gestational diabetes, intrauterine growth retardation, polyhydramnios, HELLP
syndrome, abruptio placentae, placenta previa, hyperemesis, preeclampsia, eclampsia,
herpes gestationis, and urticaria of pregnancy. Additionally, the polynucleotides,
polypeptides, and agonists or antagonists of the present invention may be used in the
diagnosis, treatment, and/or prevention of diseases that can complicate pregnancy,
including heart disease, heart failure, rheumatic heart disease, congenital heart disease,
mitral valve prolapse, high blood pressure, anemia, kidney disease, infectious disease
(e.g., rubella, cytomegalovirus, toxoplasmosis, infectious hepatitis, chlamydia, HIV,
AIDS, and genital herpes), diabetes mellitus, Graves’ disease, thyroiditis,
hypothyroidism, Hashimoto’s thyroiditis, chronic active hepatitis, cirrhosis of the

liver, primary biliary cirrhosis, asthma, systemic lupus eryematosis, rheumatoid

252



WO 01/55316 PCT/US01/01328

arthritis, myasthenia gravis, idiopathic thrombocytopenic purpura, appendicitis,
ovarian cysts, gallbladder disorders,and obstruction of the intestine.

[0469] Complications associated with labor and parturition that may be diagnosed,
treated, and/or prevented with the composi’;ions of the invention include, but are not
limited to, premature rupture of the membranes, pre-term labor, post-term pregnancy,
postmaturity, labor that progresses too slowly, fetal distress (e.g., abnormal heart rate
(fetal or maternal), breathing problems, and abnormal fetal position), shoulder
dystocia, prolapsed umbilical cord, amniotic fluid embolism, and aberrant uterine
bleeding.

[0470] Further, diseases and/or disorders of the postdelivery period, that may be
diagnosed, treated, and/or prevented with the compositions of the invention, include,
but are not limited to, endometritis, myometritis, parametritis, peritonitis, pelvic
thrombophlebitis, pulmonary embolism, endotoxemia, pyelonephritis, saphenous
thrombophlebitis, mastitis, cystitis, postpartum hemorrhage, and inverted uterus.

[0471] Other disorders and/or diseases of the female reproductive system that may
be diagnosed, treated, and/or prevented by the polynucleotides, polypeptides, and

. agonists or antagonists of the present invention include, but are not limited to, Turner’s
syndrome, pseudohermaphroditism, premenstrual syndrome, pelvic inflammatory
disease, pelvic congestion (vascular engorgement), frigidity, anorgasmia, dyspareunia,

ruptured fallopian tube, and Mittelschmerz.

Immune Activity
[0472] Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of

the present invention may be useful in treating, preventing, diagnosing and/or
prognosing diseases, disorders, and/or conditions of the immune system, by, for
example, activating or inhibiting the proliferation, differentiation, or mobilization
(chemotaxis) of immune cells. Immune cells develop through a process called
hematopoiesis, producing myeloid (platelets, red blood cells, neutrophils, and
macrophages) and lymphoid (B and T lymphocytes) cells from pluripotent stem cells.
The etiology of these immune diseases, disorders, and/or conditions may be genetic,
somatic, such as cancer and some autoimmune diseases, acquired (e.g., by
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chemotherapy or toxins), or infectious. Moreover, polynucleotides, polypeptides,
antibodies, and/or agonists or antagonists of the present invention can be used as a
marker or detector of a particular immune system disease or disorder.

[0473] In another embodiment, a polypeptide of the invention, or polynucleotides,
antibodies, agonists, or antagonists corresponding to that polypeptide, may be used to
treat diseases and disorders of the immune system and/or to inhibit or enhance an
immune response generated by cells associated with the tissue(s) in which the
polypeptide of the invention is expressed, including one, two, three, four, five, or more
tissues disclosed in Table 1A, column 7 (Tissue Distribution Library Code).

[0474] Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of
the present invention may be useful in treating, preventing, diagnosing, and/or
prognosing immunodeficiencies, including both congenital and acquired
immunodeficiencies. Examples of B cell immunodeficiencies in which
immunoglobulin levels B cell function and/or B cell numbers are decreased include:
X-linked agammaglobulinemia (Bruton’s disease), X-linked infantile
agammaglobulinemia, X-linked immunodeficiency with hyper IgM, non X-linked
immunodeficiency with hyper IgM, X-linked lymphoproliferative syndrome (XLP),
agammaglobulinemia including congenital and acquired agammaglobulinemia, adult
onset agammaglobulinemia, late-onset agammaglobulinemia, dysgammaglobulinemia,
hypogammaglobulinemia, unspecified hypogammaglobulinemia, recessive
agammaglobulinemia (Swiss type), Selective IgM deficiency, selective IgA
deficiency, selective IgG subclass deficiencies, IgG subclass deficiency (with or
without IgA deficiency), Ig deficiency with increased IgM, IgG and IgA deficiency
with increased IgM, antibody deficiency with normal or elevated Igs, Ig heavy chain
deletions, kappa chain deficiency, B cell lymphoproliferative disorder (BLPD),
common variable immunodeﬁciehcy (CVID), common variable immunodeficiency
(CVI) (acquired), and transient hypogammaglobulinemia of infancy.

[0475] In specific embodiments, ataxia-telangiectasia or conditions associated
with ataxia-telangiectasia are treated, prevented, diagnosed, and/or prognosing using
the polypeptides or polynucleotides of the invention, and/or agonists or antagonists

thereof.
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[0476] Examples of congenital immunodeficiencies in which T cell and/or B cell
function and/or number is decreased include, but are not limited to: DiGeorge
anomaly, severe combined immunodeficiencies (SCID) (including, but not limited to,
X-linked SCID, autosomal recessive SCID, adenosine deaminase deficiency, purine
nucleoside phosphorylase (PNP) deficiency, Class II MHC deficiency (Bare
lymphocyte syndrome), Wiskott-Aldrich syndrome, and ataxia telangiectasia), thymic
hypoplasia, third and fourth pharyngeal pouch syndrome, 22q11.2 deletion, chronic
mucocutaneous candidiasis, natural killer cell deficiency (NK), idiopathic CD4+ T-
lymphocytopenia, immunodeficiency with predominant T cell defect (unspecified),
and unspecified immunodeficiency of cell mediated immunity.

[0477] In specific embodiments, DiGeorge anomaly or conditions associated with
DiGeorge anomaly are treated, prevented, diagnosed, and/or prognosed using
polypeptides or polynucleotides of the invention, or antagonists or agonists thereof.

[0478] Other immunodeficiencies that may be treated, prevented, diagnosed,
and/or prognosed using polypeptides or polynucleotides of the invention, and/or
agonists or antagonists thereof, include, but are not limited to, chronic granulomatous
disease, Chédiak-Higashi syndrome, myeloperoxidase deficiency, leukocyte glucose-
6-phosphate dehydrogenase ‘deficiency, X-linked lymphoproliferative syndrome
(XLP), leukocyte adhesion deficiency, complement component deficiencies (including
Cl1, C2, C3, C4, C5, Co6, C7, C8 and/or C9 deficiencies), reticular dysgenesis, thymic
alymphoplasia-aplasia, immunodeficiency with thymoma, severe congenital
leukopenia, dysplasia with immunodeficiency, neonatal neutropenia, short limbed
dwarfism, and Nezelof syndrome-combined immunodeficiency with Igs.

[0479] In a preferred embodiment, the immunodeficiencies and/or conditions
associated with the immunodeficiencies recited above are treated, prevented,
diagnosed and/or prognosed using polynucleotides, polypeptides, antibodies, and/or
agonists or antagonists of the present invention.

[0480] In a preferred embodiment polynucleotides, polypeptides, antibodies,
and/or agonists or antagonists of the present invention could be used as an agent to
boost immunoresponsiveness among immunodeficient individuals. In specific
embodiments, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists
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of the present invention could be used as an agent to boost immunoresponsiveness
among B cell and/or T cell immunodeficient individuals.

[0481] The polynucleotides, polypeptides, antibodies, and/or agonists or

- antagonists of the present invention may be useful in treating, preventing, diagnosing
and/or prognosing autoimmune disorders. Many autoimmune disorders result from
inappropriate recognition of self as foreign material by immune cells. - This
inappropriate recognition results in an immune response leading to the destruction of
the host tissue. Therefore, the administration of polynucleotides and polypeptides of
the invention that can inhibit an immune response, particularly the proliferation,
differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing
autoimmune disorders.

[0482] Autoimmune diseases or disorders that may be treated, prevented,
diagnosed and/or prognosed by polynucleotides, polypeptides, antibodies, and/or
agonists or antagonists of the present invention include, but are not limited to, one or
more of the following: systemic lupus erythematosus, rheumatoid arthritis, ankylosing
spondylitis, multiple sclerosis, autoimmune thyroiditis, Hashimoto's thyroiditis,
autoimmune hemolytic anemia, hemolytic anemia, thrombocytopenia, autoimmune
thrombocytopenia purpura, -autoimmune neonatal thrombocytopenia, idiopathic
thrombocytopenia purpura, purpura (e.g., Henloch-Scoenlein purpura),
autoimmunocytopenia, Goodpasture’s syndrome, Pemphigus vulgaris, myasthenia
gravis, Grave’s disease (hyperthyroidism), and insulin-resistant diabetes mellitus.

[0483] Additional disorders that are likely to have an autoimmune component that
may be treated, prevented, and/or diagnosed with the compositions of the invention
include, but are not limited to, type II collagen-induced arthritis, antiphospholipid
syndrome, dermatitis, allergic encephalomyelitis, myocarditis, relapsing
polychondritis, rheumatic heart disease, neuritis, uveitis ophthalmia,
polyendocrinopathies, Reiter’s Disease, Stiff-Man Syndrome, autoimmune pulmonary
inflammation, autism, Guillain-Barre Syndrome, insulin dependent diabetes mellitus,
and autoimmune inflammatory eye disorders.

[0484] Additional disorders that are likely to have an autoimmune component that
may be treated, prevented, diagnosed and/or prognosed with the compositions of the
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invention include, but are not limited to, scleroderma with anti-collagen antibodies
(often characterized, €.g., by nucleolar and other nuclear antibodies), mixed connective
tissue disease (often characterized, e.g., by antibodies to extractable nuclear antigens
(e.g., ribonucleoprotein)), polymyositis (often characterized, e.g., by nonhistone
ANA), pernicious anemia (often characterized, e.g., by antiparietal cell, microsomes,
and intrinsic factor antibodies), idiopathic Addison's disease (often characterized, e.g.,
by humoral and cell-mediated adrenal cytotoxicity, infertility (often characterized,
e.g., by antispermatozoal antibodies), glomerulonephritis (often characterized, e.g., by
glomerular basement membrane antibodies or immune complexes), bullous
pemphigoid (often characterized, e.g., by IgG and complement in basement
membrane), Sjogren's syndrome (often characterized, e.g., by multiple tissue
antibodies, and/or a specific nonhistone ANA (SS-B)), diabetes mellitus (often
characterized, e.g., by cell-mediated and humoral islet cell antibodies), and adrenergic
drug resistance (including adrenergic drug resistance with asthma or cystic fibrosis)
(often characterized, e.g., by beta-adrenergic receptor antibodies).

[0485] Additional disorders that may have an autoimmune component that may be
treated, prevented, diagnosed and/or prognosed with the compositions of the invention
include, but are not limited to, chronic active hepatitis (often characterized, e.g., by
smooth muscle antibodies), primary biliary cirrhosis (often characterized, e.g., by
mitochondria antibodies), other endocrine gland failure (often characterized, e.g., by
specific tissue antibodies in some cases), vitiligo (often characterized, e.g., by
melanocyte antibodies), vasculitis (often characterized, e.g., by Ig and complement in
vessel walls and/or low serum complement), post-MI (often characterized, e.g., by
myocardial antibodies), cardiotomy syndrome (often characterized, e.g., by myocardial
antibodies), urticaria (often characterized, e.g., by IgG and IgM antibodies to IgE),
atopic dermatitis (often characterized, e.g., by IgG and IgM antibodies to IgE), asthma
(often characterized, e.g., by IgG and IgM antibodies to IgE), and many other
inflammatory, granulomatous, degenerative, and atrophic disorders.

[0486] In a preferred embodiment, the autoimmune diseases and disorders and/or
conditions associated with the diseases and disorders recited above are treated,
prevented, diagnosed and/or prognosed using for example, antagonists or agonists,
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polypeptides or polynucleotides, or antibodies of the present invention. In a specific
preferred embodiment, rheumatoid arthritis is treated, prevented, and/or diagnosed
using polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the
present invention.

[0487) In another specific preferred embodiment, systemic lupus erythematosus is
treated, prevented, and/or diagnosed-using polynucleotides, polypeptides, antibodies,
and/or agonists or antagonists of the present invention. In another specific preferred
embodiment, idiopathic thrombocytopenia purpura is treated, prevented, and/or
diagnosed wusing polynucleotides, polypeptides, antibodies, and/or agonists or
antagonists of the present invention.

[0488] In another specific preferred embodiment IgA nephropathy is treated,
prevented, and/or diagnosed using polynucleotides, polypeptides, antibodies, and/or
agonists or antagonists of the present invention.

[0489] In a preferred embodiment, the autoimmune diseases and disorders and/or
conditions associated with the diseases and disorders recited above are treated,
prevented, diagnosed and/or prognosed using polynucleotides, polypeptides,

antibodies, and/or agonists or antagonists of the present invention.

[0490] In preferred embodiments, polypeptides, antibodies, polynucleotides and/or
agonists or antagonists of the present invention are used as a immunosuppressive
agent(s).

[0491] Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of

the present invention may be useful in treating, preventing, prognosing, and/or
diagnosing diseases, disorders, and/or conditions of hematopoietic cells.
Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the present
invention could be used to increase differentiation and proliferation of hematopoietic
cells, including the pluripotent stem cells, in an effort to treat or prevent those
diseases, disorders, and/or conditions associated with a decrease in certain (or many)
types hematopoietic cells, including but not limited to, leukopenia, neutropenia,
anemia, and thrombocytopenia. Alternatively, Polynucleotides, polypeptides,
antibodies, and/or agonists or antagonists of the present invention could be used to
increase differentiation and proliferation of hematopoietic cells, including the
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pluripotent stem cells, in an effort to treat or prevent those diseases, disorders, and/or
conditions associated with an increase in certain (or many) types of hematopoietic
cells, including but not limited to, histiocytosis.

[0492) Allergic reactions and conditions, such as asthma (particularly allergic
asthma) or other respiratory problems, may also be treated, prevented, diagnosed
and/or prognosed using polypeptides, antibodies, or polynucleotides of the invention,
and/or agonists or antagonists thereof. Moreover, these molecules can be used to treat,
prevent, prognose, and/or diagnose anaphylaxis, hypersensitivity to an antigenic
molecule, or blood group incompatibility.

[0493] Additionally, polypeptides or polynucleotides of the invention, and/or
agonists or antagonists thereof, may be used to treat, prevent, diagnose and/or
prognose IgE-mediated allergic reactions. Such allergic reactions include, but are not
limited to, asthma, rhinitis, and eczema. In specific embodiments, polynucleotides,
polypeptides, antibodies, and/or agonists or antagonists of the present invention may
be used to modulate IgE concentrations in vitro or in vivo,

[0494] Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or
antagonists of the present invention have uses in the diagnosis, prognosis, prevention,
and/or treatment of inflammatory conditions.. For. example, since polypeptides,
antibodies, or polynucleotides of the invention, and/or agonists or antagonists of the
invention may inhibit the activation, proliferation and/or differentiation of cells
involved in an inflammatory response, these molecules can be used to prevent and/or
treat chronic and acute inflammatory conditions. Such inflammatory conditions
include, but are not limited to, for example, inflammation associated with ihfection
(e.g., septic shock, sepsis, or systemic inflammatory response syndrome), ischemia-
reperfusion injury, endotoxin lethality, complement-mediated. hyperacute rejection,
nephritis, cytokine or chemokine induced lung injury, inflammatory bowel disease,
Crohn's disease, over production of cytokines (e.g., TNF or IL-1.), respiratory
disorders (e.g., asthma and allergy); gastrointestinal disorders (e.g., inflammatory
bowel disease); cancers (e.g., gastric, ovarian, lung, bladder, liver, and breast); CNS
disorders (e.g., multiple sclerosis; ischemic brain injury and/or stroke, traumatic brain
injury, neurodegenerative disorders (e.g., Parkinson’s disease and Alzheimer’s
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disease); AIDS-related dementia; and prion disease); cardiovascular disorders (e.g.,
atherosclerosis, myocarditis, cardiovascular disease, and cardiopulmonary bypass
complications); as well as many additional diseases, conditions, and disorders that are
characterized by inflammation (e.g., hepatitis, rheumatoid arthritis, gout, trauma,
pancreatitis, sarcoidosis, dermatitis, renal ischemia-reperfusion injury, Grave’s
disease, systemic lupus erythematosus, diabetes mellitus, and allogenic transplant
rejection).

[0495] Because inflammation is a fundamental defense mechanism, inflammatory
disorders can effect virtually any tissue of the body. Accordingly, polynucleotides,
polypeptides, and antibodies of the invention, as well as agonists or antagonists
thereof, have uses in the treatment of tissue-specific inflammatory disorders,
including, but not limited to, adrenalitis, alveolitis, angiocholecystitis, appendicitis,
balanitis, blepharitis, bronchitis, bursitis, carditis, cellulitis, cervicitis, cholecystitis,
chorditis, cochlitis, colitis, conjunctivitis, cystitis, dermatitis, diverticulitis,
encephalitis, endocarditis, esophagitis, eustachitis, fibrositis, folliculitis, gastritis,
gastroenteritis, gingivitis, glossitis, hepatosplenitis, keratitis, labyrinthitis, laryngitis,
lymphangitis, mastitis, media otitis, meningitis, metritis, mucitis, myocarditis,
myosititis, myringitis, nephritis, neuritis, orchitis, osteochondritis, otitis,‘ pericarditis,
peritendonitis, peritonitis, pharyngitis, phlebitis, poliomyelitis, prostatitis, pulpitis,
retinitis, rhinitis, salpingitis, scleritis, sclerochoroiditis, scrotitis, sinusitis, spondylitis,
steatitis, stomatitis, synovitis, syringitis, tendonitis, tonsillitis, urethritis, and vaginitis.

[0496] In specific embodiments, polypeptides, antibodies, or polynucleotides of
the invention, and/or agonists or antagonists thereof, are useful to diagnose, prognose,
prevent, and/or treat organ transplant rejections and graft-versus-host disease. Organ
rejection occurs by host immune cell destruction of the transplanted tissue through an
immune response. Similarly, an immune response is also involved in GVHD, but, in
this case, the foreign transplanted immune cells destroy the host tissues. Polypeptides,
antibodies, or polynucleotides of the invention, and/or agonists or antagonists thereof,
that inhibit an immune response, particularly the activation, proliferation,
differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing
organ rejection or GVHD. In specific embodiments, polypeptides, antibodies, or
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polynucleotides of the invention, and/or agonists or antagonists thereof, that inhibit an
immune response, particularly the activation, proliferation, differentiation, or
chemotaxis of T-cells, may be an effective therapy in preventing experimental allergic
and hyperacute xenograft rejection.

[0497] In other embodiments, polypeptides, antibodies, or polynucleotides of the
invention, and/or agonists or antagonists thereof, are useful to diagnose, prognose,
prevent, and/or treat immune complex diseases, including, but not limited to, serum
sickness, post streptococcal glomerulonephritis, polyarteritis nodosa, and immune
complex-induced vasculitis.

[0498] Polypeptides, antibodies, polynucleotides and/or agonists or antagonists of
the invention can be used to treat, detect, and/or prevent infectious agents. For
example, by increasing the immune response, particularly increasing the proliferation
activation and/or differentiation of B and/or T cells, infectious diseases may be treated,
detected, and/or prevented. The immune response may be increased by either
enhancing an existing immune response, or by initiating a new immune response.
Alternatively, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists
of the present invention may also directly inhibit the infectious agent (refer to section
of application listing infectious agents, etc), without necessarily eliciting an immune
response.

[0499] In another embodiment, polypeptides, antibodies, polynucleotides and/or
agonists or antagonists of the present invention are used as a vaccine adjuvant that
enhances immune responsiveness to an antigen. In a specific embodiment,
polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the present
invention are used as an adjuvant to enhance tumor-specific immune responses.

[0500] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an adjuvant to
enhance anti-viral immune responses. Anti-viral immune responses that may be
enhanced using the compositions of the invention as an adjuvant, include virus and
virus associated diseases or symptoms described herein or otherwise known in the art.
In specific embodiments, the compositions of the invention are used as an adjuvant to
enhance an immune response to a virus, disease, or symptom selected from the group
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consisting of: AIDS, meningitis, Dengue, EBV, and hepatitis (e.g., hepatitis B). In
another specific embodiment, the compositions of the invention are used as an
adjuvant to enhance an immune response to a virus, disease, or symptom selected from
the group consisting of: HIV/AIDS, respiratory syncytial virus, Dengue, rotavirus,
Japanese B encephalitis, influenza A and B, parainfluenza, measles, cytomegalovirus,
rabies, Junin, Chikungunya, Rift Valley Fever, herpes simplex, and yellow fever.

[0501] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an adjuvant to
enhance anti-bacterial or anti-fungal immune responses. Anti-bacterial or anti-fungal
immune responses that may be enhanced using the compositions of the invention as an
adjuvant, include bacteria or fungus and bacteria or fungus associated diseases or
symptoms described herein or otherwise known in the art. In specific embodiments,
the compositions of the invention are used as an adjuvant to enhance an immune
response to a bacteria or fungus, disease, or symptom selected from the group
consisting of: tetanus, Diphtheria, botulism, and meningitis type B.

[0502] In another specific embodiment, the compositions of the invention are used
as an adjuvant to enhance an immune response to a bacteria or fungus, disease, or
symptom selected from the group.consisting of: Vibrio cholerae, Mycobacterium
leprae, Salmonella typhi, Salmonella paratyphi, Meisseria meningitidis, Streptococcus
pneumoniae, Group B streptococcus, Shigella spp., Enterotoxigenic Escherichia coli,
Enterohemorrhagic E. coli, and Borrelia burgdorferi.

[0503] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an adjuvant to
enhance anti-parasitic immune responses. Anti-parasitic immune responses that may
be enhanced using the compositions of the invention as an adjuvant, include parasite
and parasite associated diseases or symptoms described herein or otherwise known in
the art. In specific embodiments, the compositions of the invention are used as an
adjuvant to enhance an immune response to a parasite. In another specific
embodiment, the compositions of the invention are used as an adjuvant to enhance an

immune response to Plasmodium (malaria) or Leishmania.
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[0504] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention may also be employed to treat
infectious diseases including silicosis, sarcoidosis, and idiopathic pulmonary fibrosis;
for example, by preventing the recruitment and activation of mononuclear phagocytes.

[0505] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present.invention are used as an antigen for the
generation of antibodies to inhibit or enhance immune mediated responses against
polypeptides of the invention.

[0506] In one embodiment, polypeptides, antibodies, polynucleotides and/or
agonists or antagonists of the present invention are administered to an animal (e.g.,
mouse, rat, rabbit, hamster, guinea pig, pigs, micro-pig, chicken, camel, goat, horse,
cow, sheep, dog, cat, non-human primate, and human, most preferably human) to
boost the immune system to produce increased quantities of one or more antibodies
(e.g., IgG, IgA, IgM, and IgE), to induce higher affinity antibody production and
immunoglobulin class switching (e.g., IgG, IgA, IgM, and IgE), and/or to increase an
immune response.

[0507] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a stimulator of B

cell responsiveness to pathogens.

[0508] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an activator of T
cells.

[0509] In another specific embodiment, polypeptides, antibodies, polynucleotides

and/or agonists or antagonists of the present invention are used as an agent that
elevates the immune status of an individual prior to their receipt of
immunosuppressive therapies.

[0510] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an agent to induce

higher affinity antibodies.
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[0511] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an agent to increase
serum immunoglobulin concentrations.

[0512] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists.of the present invention are used as an agent to
accelerate recovery of immunocompromised individuals.

[0513] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an agent to boost
immunoresponsiveness among aged populations and/or neonates.

[0514] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an immune system
enhancer prior to, during, or after bone marrow transplant and/or other transplants
(e.g., allogeneic or xenogeneic organ transplantation). With respect to transplantation,
compositions of the invention may be administered prior to, concomitant with, and/or
after transplantation. In a specific embodiment, compositions of the invention are
administered after transplantation, prior to the beginning of recovery of T-cell
populations. In another specific embodiment, compositions of the invention are first
administered after transplantation after the beginning of recovery of T cell
populations, but prior to full recovery of B cell populations.

[0515] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an agent to boost
immunoresponsiveness among individuals having an acquired loss of B cell function.
Conditions resulting in an acquired loss of B cell function that may be ameliorated or
treated by administering the polypeptides, antibodies, polynucleotides and/or agonists
or antagonists thereof, include, but are not limited to, HIV Infection, AIDS, bone
marrow transplant, and B cell chronic lymphocytic leukemia (CLL).

[0516] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an agent to boost
immunoresponsiveness among individuals having a temporary immune deficiency.
Conditions resulting in a temporary immune deficiency that may be ameliorated or
treated by administering the polypeptides, antibodies, polynucleotides and/or agonists
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or antagonists thereof, include, but are not limited to, recovery from viral infections
(e.g., influenza), conditions associated with malnutrition, recovery from infectious
mononucleosis, or conditions associated with stress, recovery from measles, recovery
from blood transfusion, and recovery from surgery.

[0517] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists. of the present invention are used as a regulator of
antigen presentation by monocytes, dendritic cells, and/or B-cells. In one
embodiment, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists
of the present invention enhance antigen presentation or antagonizes antigen
presentation in vitro or in vivo. Moreover, in related embodiments, said enhancement
or antagonism of antigen presentation may be useful as an anti-tumor treatment or to
modulate the immune system.

[0518] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as an agent to direct an
individual’s immune system towards development of a humoral response (i.e. TH2) as
opposed to a TH1 cellular response.

[0519] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a means to.induce
tumor proliferation and thus make it more susceptible to anti-neoplastic agents. For
example, multiple myeloma is a slowly dividing disease and is thus refractory to
virtually all anti-neoplastic regimens. If these cells were forced to proliferate more
rapidly their susceptibility profile would likely change.

[0520] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a stimulator of B
cell production in pathologies such as AIDS, chronic lymphocyte disorder and/or
Common Variable Immunodificiency.

[0521] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a therapy for
generation and/or regeneration of lymphoid tissues following surgery, trauma or

genetic defect. In another specific embodiment, polypeptides, antibodies,
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polynucleotides and/or agonists or antagonists of the present invention are used in the
pretreatment of bone marrow samples prior to transplant.

[0522] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a gene-based
therapy for genetically inherited disorders resulting in immuno-
incompetence/immunodeficiency such as observed among SCID patients.

[0523] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a means of
activating monocytes/macrophages to defend against parasitic diseases that effect
monocytes such as Leishmania.

[0524] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a means of
regulating secreted cytokines that are elicited by polypeptides of the invention.

[0525] In another embodiment, polypeptides, antibodies, polynucleotides and/or
agonists or antagonists of the present invention are used in one or more of the
applications decribed herein, as they may apply to veterinary medicine.

[0526] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a means of blocking

. various aspects of immune responses to foreign agents or self. Examples of diseases
or conditions in which blocking of certain aspects of immune responses may be
desired include autoimmune disorders such as lupus, and arthritis, as well as
immunoresponsiveness to skin allergies, inflammation, bowel disease, injury and
diseases/disorders associated with pathogens.

[0527] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a therapy for
preventing the B cell proliferation and Ig secretion associated with autoimmune
diseases such as idiopathic thrombocytopenic purpura, systemic lupus erythematosus
and multiple sclerosis.

[0528] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a inhibitor of B
and/or T cell migration in endothelial cells. This activity disrupts tissue architecture or
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cognate responses and is useful, for example in disrupting immune responses, and
blocking sepsis.

[0529] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a therapy for
chronic hypergammaglobulinemia evident in such diseases as monoclonal
gammopathy of undetermined significance (MGUS), Waldenstrom’s disease, related
idiopathic monoclonal gammopathies, and plasmacytomas.

[0530] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention may be employed for instance
to ihibit polypeptide chemotaxis and activation of macrophages and their precursors,
and of neutrophils, basophils, B lymphocytes and some T-cell subsets, e.g., activated
and CD8 cytotoxic T cells and natural killer cells, in certain autoimmune and chronic
inflammatory and infective diseases. Examples of autoimmune diseases are described
herein and include multiple sclerosis, and insulin-dependent diabetes.

[0531] The polypeptides, antibodies, polynucleotides and/or agonists or
antagonists of the present invention may also be employed to treat idiopathic hyper-
eosinophilic syndrome by, for example, preventing eosinophil production and
migration.

[0532] In another specific embodiment, polypeptides, antibodies, polynucleotides

* and/or agonists or antagonists of the present invention are used to enhance or inhibit
complement mediated cell lysis.

[0533] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used to enhance or inhibit
antibody dependent cellular cytotoxicity.

[0534] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention may also be employed for
treating atherosclerosis, for example, by preventing monocyte infiltration in the artery
wall.

[0535] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention may be employed to treat adult
respiratory distress syndrome (ARDS).
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[0536] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention may be useful for stimulating
wound and tissue repair, stimulating angiogenesis, and/or stimulating the repair of
vascular or lymphatic diseases or disorders. Additionally, agonists and antagonists of
the invention may be used to stimulate the regeneration of mucosal surfaces.

[0537] In a specific embodiment, polynucleotides or polypeptides, and/or agonists
thereof are used to diagnose, prognose, treat, and/or prevent a disorder characterized
by primary or acquired immunodeficiency, deficient serum immunoglobulin
production, recurrent infections, and/or immune system dysfunction. Moreover,
polynucleotides or polypeptides, and/or agonists thereof may be used to treat or
prevent infections of the joints, bones, skin, and/or parotid glands, blood-borne
infections (e.g., sepsis, meningitis, septic arthritis, and/or osteomyelitis), autoimmune
diseases (e.g., those disclosed herein), inflammatory disorders, and malignancies,
and/or any disease or disorder or condition associated with these infections, diseases,
disorders and/or malignancies) including, but not limited to, CVID, other primary
immune deficiencies, HIV disease, CLL, recurrent bronchitis, sinusitis, otitis media,
conjunctivitis, pneumonia, hepatitis, meningitis, herpes zoster (e.g., severe herpes
zoster), and/or pneumocystis carnii. Other diseases and disorders that may be
prevented, diagnosed, prognosed, and/or treated with polynucleotides or polypeptides,
and/or agonists of the present invention include, but are not limited to, HIV infection,
HTLV-BLYV infection, lymphopenia, phagocyte bactericidal dysfunction anemia,
thrombocytopenia, and hemoglobinuria.

[0538] In another embodiment, polynucleotides, polypeptides, antibodies, and/or
agonists or antagonists of the present invention are used to treat, and/or diagnose an
individual having common variable immunodeficiency disease ("CVID"; also known
as "acquired agammaglobulinemia" and "acquired hypogammaglobulinemia") or a
subset of this disease.

[0539] In a specific embodiment, polynucleotides, polypeptides, antibodies, and/or
agonists or antagonists of the present invention may be used to diagnose, prognose,
prevent, and/or treat cancers or neoplasms including immune cell or immune tissue-
related cancers or neoplasms. Examples of cancers or neoplasms that may be
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prevented, diagnosed, or treated by polynucleotides, polypeptides, antibodies, and/or
agonists or antagonists of the present invention include, but are not limited to, acute
myelogenous leukemia, chronic myelogenous leukemia, Hodgkin’s disease, non-
Hodgkin’s lymphoma, acute lymphocytic anemia (ALL) Chronic lymphocyte
leukemia, plasmacytomas, multiple myeloma, Burkitt’s lymphoma, EBV-transformed
diseases, and/or diseases and disorders described in the section entitled
“Hyperproliferative Disorders” elsewhere herein.

[0540] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a therapy for
decreasing cellular proliferation of Large B-cell Lymphomas.

[0541] In another specific embodiment, polypeptides, antibodies, polynucleotides
and/or agonists or antagonists of the present invention are used as a means of
decreasing the involvement of B cells and Ig associated with Chronic Myelogenous
Leukemia.

[0542] In specific embodiments, the compositions of the invention are used as an
agent to boost immunoresponsiveness among B cell immunodeficient individuals,
such as, for example, an individual who has undergone a partial or complete
splenectomy.

[0543] Antagonists of the invention include, for example, binding and/or
inhibitory antibodies, antisense nucleic acids, ribozymes or soluble forms of the
polypeptides of the present invention (e.g., Fc fusion protein; see, e.g., Example 9).
Agonists of the invention include, for example, binding or stimulatory antibodies, and
soluble forms of the polypeptides (e.g., Fc fusion proteins; see, e.g., Example 9).
Polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the present
invention may be employed in a composition with a pharmaceutically acceptable
carrier, e.g., as described herein.

[0544] In another embodiment, polypeptides, antibodies, polynucleotides and/or
agonists or antagonists of the present invention are administered to an animal
(including, but not limited to, those listed above, and also including transgenic
animals) incapable of producing functional endogenous antibody molecules or having
an otherwise compromised endogenous immune system, but which is capable of
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producing human immunoglobulin molecules by means of a reconstituted or partially
reconstituted immune system from another animal (see, e.g., published PCT
Application Nos. W098/24893, W0O/9634096, WO/9633735, and WO/9110741).
Administration of polypeptides, antibodies, polynucleotides and/or agonists or
antagonists of the present invention to such animals is useful for the generation of
monoclonal antibodies against the polypeptides, antibodies, polynucleotides and/or

agonists or antagonists of the present invention.

Blood-Related Disorders

[0545] The polynucleo;tides, polypeptides, antibodies, and/or agonists or
antagonists of the present invention may be used to modulate hemostatic (the stopping
of bleeding) or thrombolytic (clot dissolving) activity. For example, by increasing
hemostatic or thrombolytic activity, polynucleotides or polypeptides, and/or agonists
or antagonists of the present invention could be used to treat or prevent blood
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor
deficiencies, hemophilia), blood platelet diseases, disorders, and/or conditions (e.g.,
thrombocytopenia), or wounds resulting from trauma, surgery, or other causes.
Alternatively, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists
of the present invention that can decrease hemostatic or thrombolytic activity could be
used to inhibit or dissolve clotting. These molecules could be important in the
treatment or prevention of heart attacks (infarction), strokes, or scarring.

[0546] In specific embodiments, the polynucleotides, polypeptides, antibodies,
and/or agonists or antagonists of the present invention may be used to prevent,
diagnose, prognose, and/or treat thrombosis, arterial thrombosis, venous thrombosis,
thromboembolism, pulmonary embolism, atherosclerosis, myocardial infarction,
transient ischemic attack, unstable angina. In specific embodiments, the
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the present
invention may be used for the prevention of occulsion of saphenous grafts, for
reducing the risk of periprocedural thrombosis as might accompany angioplasty
procedures, for reducing the risk of stroke in patients with atrial fibrillation including
nonrheumatic atrial fibrillation, for reducing the risk of embolism associated with
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