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NOVEL LIPOXYGENASE PROTEINS AND
POLYNUCLEOTIDES ENCODING THE SAME

The present application claims priority to United States Provisional
Application Serial Nos. 60/128,817 and 60/1 50,454, all of which are
incorporated herein by reference in their entirety for any purpose.

1. INTRODUCTION

The present invention relates to the discovery, identification, and
characterization of novel human poiynuclectides that encode proteins that
share sequence similarity with lipoxygenases. The invention encompasses
the described palynucleotides, host cell expression systems, the encoded
proteins, fusion proteins, polypeptides and peptides, antibodies to the
encoded proteins and peptides, and genetically engineered animals that lack
the disclosed genes or over-express the disclosed genes, or antagonists and
agonists of the proteins, and other compounds that modulate the expression
or activity of the proteins encoded by the disclosed polynucleotides that can
be used for diagnosis, drug screening, clinical trial monitoring, or the
treatment of physiological or behavioral disorders.

2. BACKGROUND OF THE INVENTION
Lipoxygenases are enzymes that mediate the oxidation of lipid

substrates. As such, lipoxygenases are involved in the synthesis of
leukotrienes. Leukotrienes influence a variety of biological processes, and
can serve as, inter alia, potent chemotactic agents, and mediators of
inflammation, smooth muscle contraction, etc. Accordingly, lipoxygenases
represent a key target for the regulation of a variety of biological pathways
and conditions.
3. SUMMARY OF THE INVENTION

The present invention relates to the discovery, identification, and
characterization of nucleotides that encode novel human fipoxygenase
proteins, and the corresponding amino acid sequences of these proteins.
The novel human proteins (NHPs) described for the first time herein share
structural similarity with animal and plant lipoxygenase proteins. As such, the
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novel genes represent a new class of lipoxygenase proteins with a range of
homologues and orthologs that transcend a broad range of phyla and
species.

The invention comprises (a) polypeptides with SEQ ID NOS:2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, and 28; (b) homologues and allelic variants
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, and 28; (c)
fragments of SEQ ID NOS:2, 4,6,8, 10, 12, 14, 16, 18, 20, 22,24, 26, and
28 of any size, for example, from 4 amino acids to less than the fuli-length of
a polypeptide of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, or
28 and any number between; (d) fragments of SEQ ID NOS:2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, and 28 that correspond to a functional domain (for
example, a catalytic domain, a signal sequence, a ligand binding domain, a
regulatory domain, etc.); (e) fusion proteins comprising a polypeptide
sequence aof any one of (a) through (d); (f) mutant polypeptides (including
engineered and naturally occurring mutants) comprising a polypeptide
sequence of any one of (a) through (d), including, but not limited to, delstion
mutants, insertion mutants, substitution mutants, and mutant polypeptides in
which all or a part of at least one of the domains is deleted or altered (e.g.,a
mutant of the active site with altered substrate specificity).

The invention further comprises (g) polynucleotides with SEQID
NOS:1,3,5,7,9, 11, 13, 15, 17, 19,21, 28, 25, 27, and 29; (h)
polynucleotides encoding any one of the polypeptides of the invention
including, but not limited to, polypeptides specifically described in (a) through
(f) above; (i) polynucleotides capable of hybridizing to a secong
polynucleotide that is complementary to a polynucleotide described in (g)
and/or (h) above under cogwditions of low, medium, or high stringency; (j)
oligonucleotides corresponding to a segment of a polynuclectide described in
(9) through (i) above and such oligonucieotides having any size from 2

nucleotides through less than the full-length polynuclentide and any length
inbetween. |



10

15

20

25

30

PCT/US00/09657

WO 00/61765

-3-

In certain embodiments, the novel human nucleic acid sequences
described herein, encode proteins/open reading frames (ORFs) of 711, 489,
556, 334, 615, 460, 291, 69, 139, 195, 110, 867, 645, and 771 amino acids in
length (see SEQ ID NOS:2, 4, 8, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, and 28
respectively).

The invention further comprises antibodies to any one of the
polypeptides or polynucleotides of the invention, The invention also
comprises host cells that are engineered to contain and/or express any one of
the polynucleotides and/for polypeptides of the invention.

The invention also comprises agonists and antagonists of the
described NHPs, including small molecules, large molecules, mutant NHPs,
ar portions thereof that compete with native NHP, and antibodies. The
invention further comprises nucleotide sequences that can be used to inhibit
the expression of the described NHPs (e.g., antisense and ribozyme
oligonucleotides and/or polynucleotides, and gene or regulatory sequence
replacement constructs) or to enhance the expression of the described NHP
genes (e.g., expression constructs that Place the described gene under the
control of a strong promoter system), and transgenic animals that express a
NHP transgene, or "knock-outs" {(which can be conditional) that do not
express functional NHP.

Further, the present invention also relates to methads for identifying
compounds that modulate, i.e., act as agonists or antagonists of, NHP
expression and/or NHP product activity that utilize purified preparations of the
described NHPs and/or NHP product, or cells expressing the same. Such
compounds can be used as therapeutic agents for the treatment of any of a
wide variety of symptoms associated with biological disorders or imbalances.

4. DESCRIPTION OF THE SEQUENCE LISTING AND FIGURES

The Sequence Listing provides the sequences of 14 lipoxygenase-like
ORFs that are encoded by the described NHP polynucleotides (SEQ 1D
NOS:1,8,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, and 29) and the amino
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acid sequences (SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 28,
and 28) encoded thereby.
5. DETAILED DESCRIPTION OF THE INVENTION

Lipoxygenases oxidize, or oxygenate, lipids to produce leukotrienes.
Depending on the leukotriene synthesized, a wide variety of biological
functions can be affected. Typically, leukotrienes will bind coghate receptors
an trigger a biological effect (such as, for example, signal transduction).
Interfering with lipoxygenase activity ultimately effects leukotriene production
and downstream leukotriene-mediated processes. Altematively, enhancing
lipoxygenase activity in vivo, can boost the effects/activity ievels the
corresponding biological processes. Various lipoxygenase activities can be
found in a variety of cells and tissues in both animals and plants. Three
predominant types of lipoxygenases inciude the 5-,12-, and 15-
lipoxygenases, and each type of lipoxygenase can have additional forms
depending upon the tissues or cells in which they are expressed.

The 5-, 12-, and 15-lipoxygenases, and the leukotrisnes they produce,
have been implicated with a variety of diseases and disorders. Given that
leukotrienes can modulate inflammatory reactions, they have been associated
with a spectrum of mammalian diseases including, but not limited to, asthma,
eye diseases, anaphylaxis, lung disease, hematological disorders, infectious
diseases, granulomatosis, abscess, pacreatitis, prostatitis, hepatitis,
atherosclerosis, heart disease, graft rejection, thrombosis, restenosis, ulcers,
kidney disease, hypertension, dermatoses, cramping, autoimmune disorders
(lupus, scleroderma, Crohn's disease, rheumatoid arthritis, etc.),
granulomatosis, hyperproliferative diseases, cancer, nausea, headache,
metastases, inflammatory t;owel disorder, allergy, cancer, arthritis, eczema,
melanoma, erythema, acne, psoriasis, shingles, infectious disease, and
diabetes. Accordingly, one embodiment of the present invention are
Processes for identifying compounds useful for the treatment of one or more
of the above diseases and disorders that include the use of one or more of
the described lipoxygenase-like genes, proteins, or a novel portion thereof.
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Given the biological importance of lipoxygenases, the genes encoding
such proteins (and the proteins encoded thereby as well as inhibitors thereof)
have been subjected to intense scientific/commercial scrutiny (see, for
example, U.S. Patents Nos. 5,036,105, 5,162,365, 5,504,097, 5,066,679,
5,830,453, 4,761,403, 5,589,506, 5,026,729, and 5,861,268) (all of which are
herein incorporated by reference In their entirety).

The presently described NHPs share significant similarity with
previously described human lipoxygenases. Expression studies using RT-
PCR detect NHP transcripts in, inter alia, neural tissue (i.e., brain, spinal cord,
etc.), skin, testis, prostate, adrenal gland, cervix, salivary gland, pancreas,
heart, iymphoid cells (lymph node, spleen, thymus), and mammary glands,
Northern analysis showed a predominant signal in testis, with less
predominant, but longer, transcripts detectable in testis, lymph node, and
spinal cord. A full length cDNA of a NHP cading region (with 5' and 3'
extensions) was isolated from a human brain ¢cDNA library (Edge BioSystems,
Gaithersburg, MD) and sequenced (SEQ ID NO: 29), A possible murine
ortholog of the described NHPs is predominantly expressed in skin (Kinzig et
al., 1999, Genomics 58:168-164),

The invention encompasses the use of the described NHP nucleotides,
NHPs and peptides, as well as antibodies, preferably monocional antibodies,
ar binding fragments, domains, or fusion proteins thereof, or anti-idiotypic
variants derived therefrom, that bind NHPs, other antaganists that inhibit
binding activity or expression, or agonists that activate NHP activity or
increase NHP expression, in the diagnosis and/or treatment of disease.

In particular, the invention described in the subsections below
encompasses NHP polypeptides or peptides corresponding to functional
domains of NHPs, mutated, truncated or deleted NHPs (e.g., NHPs missing
one or more functional domains or portions thereof), NHP fusion proteins
(e.g., a NHP or a functional domain of a NHP fused to an unrelated protein or
peptide such as an immunoglobulin constant region, ie., IgFc), nucleotide
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gequences encoding such products, and host cell expression systems that
can produce such NHP products.

The invention also encompasses antibodies and anti-idiotypic
antibodies (including Fab fragments), antagonists and agonists of the NHP,
as well as compounds or nucleotide constructs that inhibit expression of a
NHP genc (transcription factor inhibitors, antisense and ribozyme molecules,
orgene or regulatory sequence replacement constructs), or promote
expression of NHP (e.g., expression constructs in which NHP coding
Sequences are operatively associated with expression control elements such
as promoters, promoter/enhancers, etc.). The invention also relates to host
cells and animals genetically engineered to express the NHPs (or mutant
variants thereof) or to inhibit or "knock-out" expression of an animal homolog
of an endogenous NHP gene.

The NHPs or peptides, NHP fusion proteins, NHP nucleotide
sequences, antibodies, antagonists and agonists can be usefuf for the
detection of mutant NHPs or inappropriately expressed NHPgs for the
diagnosis of disease. The NHP proteins or peptides, NHP fusion proteins,
NHP nucieotide sequences, host cell expression systems, antibodies,
antagonists, agonists and genetically engineered cells and animals can be
used for screening for drugs (or high throughput screening of combinatorial
libraries) effective in the treatment of the symptomatic or phenotypic
manifsstations of perturbing the normal function of NHP in the body.

The use of engineered host cells and/or animals offers an advantage in
that such systems allow for both the identification of compounds that interact
with an NHP, and also provide information regarding the biological
significance of the NHP,

Finally, NHP products (especially soluble derivatives such as peptides
Carresponding to the NHP), and NHP fusion protsin products (such as NHP-Ig
fusion proteins, i.e., fusions of 3 NHP, or a domain of a NHP, to an IgFg),
antibodies and anti-idiotypic antibodies (including Fab fragments), antagonists
or agonists (including compounds that modulate signal transduction which
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may act on downstream targets in a NHP-associated leukotriene pathway)
can be used to directly treat diseases or disorders.

Nucleotide constructs encoding such NHP products can be delivered
to host cells that subsequently express the products in vivo; these genetically
engineered cells function as "bioreactors” in the body delivering a continuous
supply of a NHP, a NHP peptide, or a NHF fusion protein to the body.
Nucleotide constructs encoding functional NHPs, mutant NHPs, as well as
antisense and ribozyme molecules can also be used in "gene therapy”
approaches for the modulation of NHP expression. Thus, the invention also
encompasses pharmaceutical formulations and methods for treating
biological disorders.

Various aspects of the invention are described in greater detail in the
subsections below,

9.1. NHP POLYNUCLEOTIDES

The cDNA sequences (SEQ ID NOS: 1, 3, 5,7.9,11, 13, 15, 17, 19,
21,23, 25, 27, and 29) and deduced amino acid sequences (SEQ ID NOS: 2,
4,6,8, 10, 12, 14, 16, 18, 20, 22, 24, 26, and 28) corresponding to the
described NHPs are presented in the Sequence Listing. The NHP ORFs
were obtained from human testis and brain cDNA libraries using probes
and/or primers generated from human gene trapped sequence tags.

The NHP sequences of the present invention include: (a) the human
DNA sequences presented in the Sequence Listing and additionally
contemplate any nucleotide Sequence encoding a contiguoys and functional
NHP that hybridizes to a complement of the DNA sequences presented in the
Sequence Listing under highly stringent conditions, e.g., hybridization to filter-
bound DNA in 0.5 M NaHPO,, 7% sodium dodecyl sulfate (SDS), 1 mM EDTA
at65°C, and washing in 0.1xSSC/0.1% SDS at 68°C (Ausubel F.M. etal,
eds., 1989, Current Protocols in Molecular Biology, Vol. |, Green Publishing
Assaociates, Inc., and John Wiley & sons, Inc., New York, at p. 2.10.3) and
encodes a functionally equivalent gene product. Additionally contemplated
are any nucleotide sequences that hybridize to the complement of the DNA
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sequences that encode and express an amino acid sequence presented in
the Sequence Listing under moderately stringent conditions, e.g., washing in
0.2xSSC/0.1% SDS at 42°C (Ausubel et al., 1989, supra), yet which still
encode a functionally equivalent NHP product. Functional equivalents of
NHP include naturally occurring NHPs present in other species, and mutant
NHPs whether naturally occurring or engineered. The invention also includes
degenerate variants of the disclosed sequences.

The invention also includes nuclsic acid molecules, preferably DNA
molecules, that hybridize to, and are therefore the complements of, the
described NHP nucieotide Sequences. Such hybridization conditions may be
highly stringent or less highly stringent, as described above. | n instances
wherein the nucleic acid molecules are deoxyoligonucleotides ("DNA oligos"),
such molecules (and particularly about 16 to about 100 base long, about 20
to about 80, or about 34 to about 45 base long, or any variation or
combination of sizes represented therein that incorporate 3 contiguous region
of sequence first disclosed in the present Sequence Listing, can be used in
conjunction with the polymerase chain reaction (PCR) to screen libraries,
isolate clones, and prepare cloning and sequencing templates, efc..

Alternatively, the oligonucleotides can be used singly or in chip format
as hybridization probes. For example, a series of the described NHP
oligonucleotide sequences, or the complements thereof, can be used to
represent all or a portion of the described NHP sequences. The
oligonucleotides, typically between about 16 to about 40 (or any whole
humber within the stated range) nucleotides in length, may partially overlap
each other and/or the NHP sequence may be represented using
aligonucleotides that do no/t overlap. Accordingly, the described NHP
Polynucieotide sequences shall typically comprise at least about two or three
distinct oligonucleotide Sequences of at least ahout 18, angd preferably about
25, nucleotides in length that are first disclosed in the described Sequence
Listing. Such oligonucleotide sequences may begin at any nucleotide present
within a sequence in the Sequence Listing and proceed in either a sense (5-
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to-3') orientation vis-a-vis the described sequence or in an antisense
orientation. For oligonucleotide probes, highly stringent conditions may refer,
e.g., to washing in 6xSSC/0.05% sodium pyrophosphate at 37°C (for 14-base
oligos), 48°C (for 17-base oligos), 55°C (for 20-base aligos), and 60°C (for
23-base oligos). These nucleic acid molecules may encode or act as NHP
gene antisense molecules, useful, for example, in NHP gene regulation (for
and/or as antisense primers in amplification reactions of NHP gene nucleic
acid sequences). With respect to NHP gene regulation, such techniques can
be used to reguiate biological functions. For example, it has been reported
that lipoxygenase mRNA can be transiationally "silenced” by a differentiation
control element in the 3' untransiated region (UTR) of the transcript in
erythroid cells (Ostareck et al., 1997, Cell, 89:597-606). Further, such
Sequences may be used as part of ribozyme and/or triple helix sequences,
also useful for NHP gene regulation.

Lipoxygenase antisense oligonucieotides may comprise at least one
madified base moiety which is selected from the group including but not
limited to 5-fluorouracil, 5-bromouracil, S-chiorouracil, 5-iodouracil,
hypoxanthine, xantine, 4-acetylcytosine, 5—(carboxyhydroxylmethyl) uracil,
5-carboxymethylaminomethyl-2-thiouridine,
5~carboxymethylaminomethyluracil. dihydrouracil, beta-D-galactosyiqueosine,
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine,
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine,
5-methylcytosine, N6-adenine, 7-methylguanine, S-methylaminomethyiuracil,
5—methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine,
5'—methoxycarboxymethyluracil, S-methoxyuracil, 2-methylthio-N6-
isopentenyladenine, uracills-oxyacetic acid (v), wybutoxosine, pseudou racil,
queosine, 2-thiocytosine, S-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil,
&-methyluracil, uracil-5-oxyacetic acid methyiester, uracil-5-oxyacetic acid v),
S-methyl-2-thiouracil, 3-(3-amino—3-N-2-carboxypropyl) uracil, (acp3)w, and
2,6-diaminopurine.
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The antisense oligonucleotide may also comprise at least one modified
sugar moiety selected from the group including, but not limited to, arabinose,
2-fluoroarabinose, xylulose, and hexose,

In yet another embodiment, the antisense oligonucleotide comprises at
least one modified phosphate backbone selected from the group consisting of
a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl
phosphotriester, and a formacetal or analog thereof,

In yet another embodiment, the antisense oligonucleotide is an
a-anomeric oligonucleotide. An a-anomeric oligonucleotide forms specific
double-stranded hybrids with complementary RNA in which, contrary to the
usual B-units, the strands run parallel to each other (Gautier ot a/,, 1987, Nucl,
Acids Res. 15:6625-6641). The oligonucleotide is a 2'-0-methylribonucleotide
{Inoue ef al., 1987, Nucl. Acids Res, 15:6131-6148), or a chimeric RNA-DNA
analogue (Inoue et al.,, 1987, FEBS Lett. 2158:327-330).

Oligonucleotides of the present invention may be synthesized by
standard methods known in the ar, e.g. by use of an automated DNA
synthesizer (such as are commercially available from Biosearch, Applied
Biosystems, etc.). As examples, phosphorothioate oligonucleotides may be
synthesized by the method of Stein et al, (1988, Nug!, Acids Res. 16:3209),
methylphosphonate oligonucleotides can be prepared by use of controlled
pore glass polymer supports (Sarin ef af., 1988, Proc. Natl, Acad. Sci. U.SA.
85:7448-7451), etc.

Low stringency conditions are well known to those of skill in the art,
and will vary predictably de’pending on the specific organisms from which the
library and the labeled Sequences are derived. For guidance regarding such
conditions see, for example, Sambrook et al,, 1989, Molecular Cloning, A
Laboratory Manual (and periodic updates thereof), Cold Springs Harbor
Press, N.Y.; and Ausubel et a/,, 1989, Current Protocols in Molecular Biology,
Green Publishing Associates and Wiley interscience, N.Y.



10

186

20

25

30

PCT/US00/09657

- WO 00/61765

-11-

Altematively, suitably labeled NHP nucleotide probes may be used to
screen a human genomic library using approptiately stringent conditions, or
by PCR. The identification and characterization of human genomic clones is
helpful for identifying polymorphisMs. determining the genomic structure of a
given locus/allele, and designing diagnostic tests. For example, sequences
derived from regions adjacent (o the Intron/exon boundaries of the human
gene can be used to design primers for use in amplification assays to detect
mutations within the exons, intrans, splice sites (e.g., splice acceptor and/or
donor sites), etc., that can be used in diagnostics and pharmacogenomics,

Further, a NHP gene homalog may be isalated from nucleic acid of the
organism of interest by performing PCR using two degenerate oligonucleotide
primer pools designed on the basis of amino acid sequences within the NHP
product disclosed herein. The template for the reaction may be total RNA,
mRNA, and/or cDNA obtained by reverse transcription of mRNA prepared
from, for example, human or non-human cell lines or tissue, such as choroid
plexus, known or suspected to express a NHP gene allele,

The PCR product may be subcloned and sequenced to ensure that the
amplified sequences represent the sequence of the desired NHP gene. The
PCR fragment may then be used to isolate a full length ¢cDNA clone by a
variety of methods. For example, the amplified fragment may be labeled and
used to screen a cDNA library, such as a bacteriophage cDNA library.
Alternatively, the labeled fragment may be used to isolate genomic clones via
the screening of a genomic library.

PCR technology may also be utilized to isolate full length cDNA
sequences, For example, RNA may be isolated, following standard
procedures, from an appro;')riate cellular or tissue source (i.e., one known, or
Suspected, to express a NHP gene, such as, for example, skin, testis, or brain
tissue). A reverse transcription (RT) reaction may be perfarmed on the RNA
using an oligonucleotide primer specific for the most 5' end of the amplified
fragment for the priming of first strand synthesis. The resulting RNA/DNA
hybrid may then be "tailed" using a standard terminal transferase reaction, the
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hybrid may be digested with RNase H, and second strand synthesis may then
be primed with a complementary primer. Thus, cDNA sequences upstream of
the amplified fragment may easily be isolated. For a review of cloning
strategies which may be used, see e.g., Sambrook et al., 1989, supra.

A cDNA of a mutant NHP gene may be isolated, for example, by using
PCR. In this case, the first cDNA strand may be synthesized by hybridizing
an aligo-dT oligonucleotide to mRNA isolated from tissue known or suspected
to be expressed in an individual putatively carrying a mutant NHP allele, and
by extending the new strand with reverse transcriptase. The second strand of
the cDNA is then synthesized using an oligonucleotide that hybridizes
specifically to the &' end of the normal gene. Using these two primers, the
product is then amplified via PCR, optionally cloned into a suitable vector, and
subjected to DNA sequence arialysis through methods well known to those of
skill in the art. By comparing the DNA sequence of the mutant NHP aliele to
that of the normal NHP allele, the mutation(s) responsible for the loss or
alteration of function of the mutant NHP gene product can be ascertained,

Alternatively, a genomic library can be constructed using DNA aobtained
from an individual suspected of or known to carry the mutant NHP allele, or a
cDNA library can be constructed using RNA from a tissue known, or
suspected, to express the mutant NHP allele. A normal NHP gens, or any
suitable fragment thereof, can then be labeled and used as a probe to identify
the comresponding mutant NHP allele in such libraries. Clones containing the
mutant NHP gene sequences may then be purified and subjected to
sequence analysis according to methods well known to those of skili in the
art. .

Additionally, an exﬁression library can be constructed utilizing cDNA
synthesized from, for example, RNA isolated from a tissue known, or
suspected, to express a mutant NHP allele in an individual suspected of or
known to carry such a mutant allele. In this manner, gene products made by
the putatively mutant tissue may be expressed and screened using standard
antibody screening techniques in conjunction with antibodies raised against
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the normal NHP product, as described, below, in Section 5.3. (For screening
techniques, see, for example, Harlow, E. and Lane, eds., 1988, “Antibodies: A
Laboratory Manual®, Cold Spring Harbor Press, Cold Spring Harbor.)

Additionally, screening can be accomplished by screening with labeled
NHP fusion proteins, such as, for example, AP-NHP or NHP-AP fusion
proteins. In cases where a NHP mutation results in an expressed gene
product with altered function (e.g., as a result of a missense or a frameshift
mutation), a polycional set of antibodies to NHP are likely to cross-react with
the mutant NHP gene product. Library clones detected via their reaction with
such labeled antibodies can be purified and subjected to sequence analysis
according to methods well known to those of skill in the art.

An additional method of "screening” for NHP-related sequences (both
hucleotide an amino acid) involves electronic methods of storing, retrieving,
and analyzing the described sequences and derivatives thereaf. Accordingly,
an additional embodiment of the present invention includes computer
readable electronic data storage medium, or any system incorporating the
same, that comprises a representation of any contiguous stretch of sequence
first disclosed in the Sequence Listing.

The invention also encompasses nucleotide sequences that encode
mutant NHPs, peptide fragments of the NHPs, truncated NHPs, and NHP
fusion proteins. These include, but are not limited to nucleotide sequences
encoding mutant NHPs described in section 5.2 infra; polypeptides or
Peptides corresponding to one or more domains of the NHP or portions of
these domains; truncated NHPs in which one or more of the domains is
deleted, or a truncated nonfunctional NHP. Nucleotides encoding fusion
proteins may include, but are not limited to, full length NHP sequences,
truncated NHPs, or nucleotides encading peptide fragments of a NHP fused
to an unrelated protein or peptide, such as for example, a NHP domnain fused
to an Ig Fc domain which increases the stability and half life of the resulting
fusion protein (e.g., NHP-1g) in the bloodstream; or an enzyme such as a
fluorescent protein or a luminescent protein which can be used as a marker.
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The invention also encompasses: (a) DNA vectors that contain any of
the foregoing NHP coding sequences and/or their complements (i.e,,
antisense); (b) DNA expression vectors that contain any of the foregoing NHP
cading sequences operatively associated with a regulatory element that
directs the expression of the coding sequences; (c) genetically engineered
host cells that contain any of the foregoing NHP coding sequences
operatively associated with a regulatory element that directs the expression of
the coding sequences in the host cell; and (d) genetically engineered host
cells that express an endogenous NHP gene under the control of an
exogenausly introduced regutatory element (i.e., gene activation). As used
herein, regulatory elements include but are not limited to inducible and non-
inducible promoters, enhancers, operators and other elements known to
those skilled in the art that drive and regulate expression. Such regulatory
elements include but are not limited to the cytomegalovirus hCMV immediate
early gene, regulatable, viral (particularly retroviral LTR promoters) the early
or late promoters of SV40 adenovirus, the /ac system, the trp system, the
TAC system, the TRC system, the major operator and promoter regions of
phage lambda, the control regions of fd coat protein, the promoter for
d-phasphoglycerate kinase (PGK), the promoters of acid phosphatase, and
the promoters of the yeast a-mating factors.

5.2. NHP POLYPEPTIDES

NHPs, polypeptides, peptide fragments, mutated, truncated, or deleted

forms of the NHPs, and/or NHP fusion proteins can be prepared for a variety
of uses, including but not limited to the generation of antibodies, as reagents
in diagnostic assays, the identification of other cellular gene products related
to a NHP, as reagents in as;says for screening for compounds that can be as
Pharmaceutical reagents useful in the therapeutic treatment of mental,
biological, or medical disorders and disease.

The Sequence Listing discioses the amino acid sequences encoded by
the described NHP genes. The NHPs have initiator methionines in DNA
sequence contexts consistent with transiation initiation sites. The sequence
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data presented herein indicate that alternative forms (e.g., variants arising
from alternative splicing, promoters, etc.) of the NHPs may exist (which may
or may not be tissue specific).

The NHP amino acid sequences of the invention include the amino
acid sequences presented in the Sequence Listing as well as analogues and
derivatives thereof. Further, corresponding NHP homologues from other
species are encompassed by the invention, In fact, any NHP protein encoded
by the NHP nucleotide sequences described in Section 5.1, above, are within
the scope of the invention, as are any novel polynucleotide sequences
encading all or any novel portion of an amino acid sequence presented in the
Sequence Listing. The degenerate nature of the genetic code is well known,
and, accordingly, each amino acid presented in the Sequence Listing, is
generically representative of the well known nucleic acid "triplet” codon, or in
many cases codons, that can encode the amino acid. As such, as
contemplated herein, the amino acid sequences presented in the Sequence
Listing, when taken together with the genetic code (see, for example, Table 4-
1 at page 109 of "Molecular Cell Biology", 1986, J. Darnell of al. eds.,
Scientific American Books, New York, NY, herein incorporated by reference)
are generically representative of all the various permutations and
combinations of nucleic acid Sequences that can encode such amino acid
sequences.

The invention also encompasses proteins that are functionally
equivalent to the NHPs encoded by the nucleotide sequences described in
Section 5.1, as judged by any of a number of criteria, including, but not limited
to, the ability to mediate lipc_:xygenase activity, the ability to effect an identical
or complementary Ieukotriéne pathway, a change in cellular metabolism
(e.g., ion flux, tyrosine phosphorylation, etc.), or change in phenotype when
the NHP equivalent is similarly expressed or mutated in an appropriate cell
type (such as the amelioration, prevention or delay of a biochemical,
biophysical, or overt phenotype. Such functionally equivalent NHP proteins
inctude, but are not limited to, additions or substitutions of amino acid
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residues within the amino acig sequence encoded by the NHP nucleotide
sequences described above, in Section 5.1, but which result in a silent
change, thus producing a functionally equivalent gene product. Amino acid
substitutions can be made on the basis of similarity in polarity, charge,
solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of the
residues involved. For example, nonpolar (hydrophobic) amino acids include
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and
methionine; polar neutral amino acids include glycine, serine, threonine,
cysteine, tyrosine, asparagine, and glutamine; positively charged (basic)
amino acids include arginine, lysine, and histidine; and negatively charged
(acidic) amino acids include aspartic acid and glutamic acid.

While random mutations can be made to NHP DNA (using random
mutagenesis techniques well known to those skilled in the art) and the
resuiting mutant NHPs tested for activity, site-directed mutations of the NHP
coding sequence can be engineered (using site-directed mutagenesis
techniques well known to those skilled in the art) to generate mutant NHPs
with increased function, e.g., higher li;.aoxygenase activity, decreased function,
and/or increased physiological half-life. One starting point for such analysis is
to align the disclosed human sequences with corresponding gene/protein
sequences from, for example, other mammals in order to identify amino acid
sequence motifs that are conserved between different species. Non-
conservative changes can be engineered at variable positions to alter
function, signal transduction capability, or both. Altematively, where alteration
of function is desired, deletion or non-conservative alterations of the
conserved regions (j.e., identical amino acids) can be engineered.

Other mutations to {he NHP coding sequence can be made to
generate NHPs that are better suited for exprassion, scale up, etc. in the host
cells chosen. For example, cysteine residues can be deleted or substituted
with another amino acid in order to eliminate disulfide bridges; N-linked
glycosylation sites can be altered or eliminated to achieve, for example,
expression of a homogeneous product that is mare easily recovered and
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purified from yeast hosts which are known to hyperglycosylate-linked sites.
To this end, a variety of amino acid substitutions at one or both of the first or
third amino acid positions of any one or more of the glycosylation recognition
sequences (N-X-8 or N-X-T), and/or an amino acid deletion at the second
pasition of any one or more such recognition sequences will prevent
glycosylation of the NHP at the modified tripeptide sequence. (See, o.g.,
Miyajima et al., 1986, EMBO J. 5(6):1193-1 197).

Peptides corresponding to one or more domains of a NHP, truncated
or deleted NHPs, as well as fusion proteins in which a full length NHP, a.NHP
peptide, or truncated NHP is fused to an unrelated protein, are also within the
scope of the invention and can be designed on the basis of the presently
disclosed NHP nucleotide and NHP amino acid sequences. Such fusion
proteiné include, but are not limited to, IgF¢ fusions which stabilize the NHP
protein or peptide and prolong half-life in vivo: or fusions to any amino acid
sequence that allows the fusion protein to be anchored to the celf membrane;
or fusions to an enzyme, fluorescent protein, or luminescent protein which
provide a marker function.

While the NHPs and peptides can be chemically synthesized (e.g., see
Creighton, 1983, Proteins: Structures and Molecular Principles, W.H.
Freeman & Co., N.Y.), large polypeptides derived from a NHP and full length
NHPs can be advantageously produced by recombinant DNA technology
using techniques well known in the art for expressing nucleic acid containing
NHP gene sequences and/or coding sequences. Such methods can be used
to construct expression vectors containing a NHP nucleotide sequences
described in Section 5.1 and appropriate transcriptional and transiational
control signals. These me’thods include, for example, in vitro recombinant
DNA techniques, synthetic techniques, and in vivo genetic recombination.
See, for example, the techniques described in Sambrook et al,, 1989, supra,
and Ausubel et al., 1989, supra. For example, recombinant lipoxygenase has
been successfully produced in insect cells (using baculo virus) and purified
using nickel affinity chromatography . Alternatively, RNA corresponding fo all



10

18

20

25

30

WO 00/61765 PCT/US00/09657

-18-
or a portion of a transcript encoded by a NHP nucleotide sequence may be
chemically synthesized using, for example, synthesizers. See, for example,
the techniques described in "Oligonucleotide Synthesis", 1984, Gait, M.J, ed.,
IRL Press, Oxford, which is incorporated by reference herein in its entirety.

A variety of host-expression vector systems may be utilized to express
the NHP nucleotide sequences of the invention. Where the NHP peptide or
polypeptide is a soluble derivative, the peptide or polypeptide can be
recavered from the culture, or from the host cell in cases where the NHP
peptide or polypeptide is not secreted, and from the culture media in cases
where the NHP peptide or polypeptide has been engineered to be secreted
by the cells. However, such expression systems also encompass engineered
host cells that express a NHP, or functional equivalent, in situ, i.e., anchored
in the cell membrane. One study has indicated that the majority of one type
of 168-lipoxygenase protein can typically be found in soluble cytoplasmic cell
fractions, but the majority of lipoxygenase activity can be found in the
membrane fraction.

Purification or enrichment of NHP from such expression systems can
be accomplished using appropriate detergents and lipid micelles and methods
well known to those skilled in the art. However, such enginesred host cells
themselves may be used in situations where jt is important to not only to
retain the structural and functional characteristics of the NHP, but to assess
biological activity, e.g., in drug screening assays,

The expression systems that may be used for purposes of the
invention include but are not limited to microorganisms such as bacteria (e.g.,
E. coli, B, subtilis) transformed with recombinant bacteriophage DNA, plasmid
DNA or cosmid DNA expre’ssion vectors containing NHP nucleotide
Sequences; yeast (e.g., Saccharomyces, Pichia) transformed with
recombinant yeast expression vectors containing NHP nucleotide sequences;
insect cell systems infected with recombinant virus expression vectors (e.g.,
baculo virus) containing NHP sequences; plant cell systems infected with
recombinant virus expression vectors (e.g., cauliflower mosaic virus, CaMv;
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tobacco mosaic virus, TMV) or transformed with recombinant plasmid expres-
sion vectors (e.g., Ti plasmid) containing NHP nucleotide sequences; ar
mammalian cell systems (e.g., COS, CHO, BHK, 293, 3T3) harboring
recombinant expression constructs containing promoters derived from the
genome of mammalian cells (e.g., metallothionein promoter) ar from
mammalian viruses (¢.g., the adenovirus late promoter; the vaccinia virus
7.5K promoter).

In bacterial systems, a number of expression vectors may be
advantageously selected depending upon the use intended for the NHP
product being expressed. For example, when a large quantity of such a
protein is to be produced for the identification of molecules that inhibit or
enhance NHP activity, forthe generation of pharmaceutical compositions
comprising NHP, or for raising antibodiss to a NHP, vectors that 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 pUUR278 (Ruther et al,, 1983, EMBO J. 2:1791 ). in which a
NHP coding sequence may be ligated individually into the vector in-frame with
the facZ coding region so that a fusion protein is produced; pIN vectors
(Inouye & Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke &
Schuster, 1989, J. Biol. Chem. 264:5503-6508); 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 solubje
and can easily be purified from lysed cells by adsorption to glutathione-
agarose beads followed by elution in the presence of free glutathione. The
PGEX vectors are designeq to include thrombin or factor Xa protease
cleavage sites so that the c;!oned target gene product can be released from
the GST moiety.

In an insect system, Autographa californica nuclear polyhidrosis virus
(AcNPV) is used as a vector to express foreign genes. The virus grows in
Spodoptera frugiperda cells. A NHP gene coding sequence may be cloned
individually into non-essential regions (for example the polyhedrin gene) of
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the virus and placed under control of an AcNPY promater (for example the
polyhedrin promoter). Successful insertion of NHP gene coding sequence will
result in inactivation of the polyhedrin gene and production of non-occluded
recombinant virus (i.e., virus lacking the proteinaceous coat coded for by the
polyhedrin gene). These recombinant viruses are then used to infect
Spodoptora frugiperda cells in which the inserted gene is expressed (e.g.,
see Smith et al., 1983, J. Virol. 46: 584: Smith, U.S. Patent No. 4,215,051 )

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 NHP nucleotide 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 E1 or E3) will resultin a
recombinant virus that is viable and capable of expressing a NHP product in
infected hosts (e.g., See Logan & Shenk, 1984, Proc. Natl, Acad. Sci. USA
81:3665-3659). Specific inttiation signals may also be required for efficient
translation of inserted NHP nucleotide sequences. These signals include the
ATG initiation codon and adjacent sequences. In cases where an entire NHP
gene or ¢cDNA, including its own initiation codon and adjacent sequences, is
inserted into the appropriate expression vector, no additional translational
control signals may be needed. However, in cases where only a portion of a
NHP cading sequence is inserted, exogenous translational control signals,
including, perhaps, the ATG initiation codon, must be provided. Furthermore,
the initiation codon must be in phase with the reading frame of the desired
coding sequence to ensuré translation of the entire insert. These exogenous
translational control signals and initiation codons can be of a variety of
arigins, both natural and synthetic. The efficiency of expression may be
enhanced by the inclusion of appropriate transcription enhancer elements,
transcription teminators, etc, (See Bittner et a/., 1987, Methods in Enzymol.
163:516-544),
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In addition, a host cell strain may be chosen that modulates the
expression of the inserted sequences, or modifies and processes the gene
product in the specific fashion desired. Such modifications (e.9.,
glycosylation) and processing (e.g., cleavage) of protein products may be
important for the function of the protein. Different host cells have charac-
teristic 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 comect 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, VEROQ, BHK,
HelLa, COS, MDCK, 2093, 3T3, WI38, and in particular, human cell lines.

For long-term, high-yield praduction of recombinant proteins, stable
expression is preferred. For example, cell lines which stably express the NHP
sequences described above may be engineered. Rather than using
expression vectors that contain viral origins of replication, host cells ¢an be
transformed with DNA controlled by appropriate expression contral elements
{e.g., promoter, enhancer sequences, transcription terminators,
polyadenylation sites, etc.), and a selectable marker. 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 medig.
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 that express a NHP product. Such engineered cell lines
may be particularly useful in screening and evaluation of compounds that
affect the endogenous activity of the NHP product.

A number of selection systems may be used, including but not limited
to the herpes simplex virus thymidine kinase (Wigler, et al., 1977, Cell
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11:223), hypoxanthine-guanine phosphoribosyltransferase (Szybalska &
Szybalski, 1962, Proc. Natl. Acad. Sci. USA 48:2026), and adenine
phosphoribosyttransferase (Lowy, et al., 1980, Cell 22:817) genes ¢an be
employed in tk', hgprt' or aprt cells, respectively. Also, antimetabolite
resistance can be used as the basis of selection for the following genes: dhifr,
which confers resistance to methotrexate (Wigler, et al., 1980, Natl. Acad.
Sci. USA 77.3567; O'Hare, et al., 1981, Proc. Natl, Acad. Sci. USA 78:1527);
gpt, which confers resistance to mycophenolic acid (Mulligan & Berg, 1981,
Proc. Nati. Acad. Sci. USA 78:2072), neo, which confers resistance to the
aminaglycoside G-418 (Colberre-Garapin, e al., 1881, J. Mol. Biol. 150:1);
and hygro, which confers resistance to hygromycin (Santerre, et al., 1984,
Gene 30:147).

Alternatively, any fusion protein may be readily purified by utilizing an
antibedy specific for the fusion protein being expressed. For example, a
system described by Janknecht et al. allows for the ready purification of non-
denatured fusion proteins expressed in human cell lines (Janknecht, of al.,
1991, Proc. Natl. Acad. Sci. USA 88: 83972-8976). In this system, the gene of
interest is subcloned into a vaccinia recombination plasmid such that the
gene's open reading frame is translationally fused to an amino-terminal tag
consisting of six histidine residues. Extracts from cells infected with
recombinant vaccinia vinus are loaded onto NP*nitriloacetic acid-agarose
columns and histidine-tagged proteins are selectively eluted with imidazole-
containing buffers.

NHP products can also be expressed in fransgenic animals. Animals
of any species, including, but not limited to, worms, mice, rats, rabbits, guinea
pigs, pigs, micro-pigs, birds, goats, and non-human primates, e.g., baboons,
monkeys, and chimpanzees may be used to generate NHP transgenic
animals.

Any technique known in the art may be used to introduce a NHP
transgene into animals to produce the founder lines of transgenic animals.
Such techniques include, but are not limited 1o pronuclear microinjection
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(Hoppe, P.C. and Wagner, T.E., 1989, U.S. Pat. No. 4,873,191); retrovirus
mediated gene transfer into germ lines (Van der Putten et al., 1985, Proc.
Natl. Acad. Sci., USA 82:6148-6152); gene targeting in embryonic stem cells
(Thompson et al., 1989, Cell 56:313-321); electroporation of embryos (Lo,
1883, Mol Cell. Biol. 3:1803-1814); and sperm-mediateq gene transfer
(Lavitrano et al., 1980, Cell 57:717-723); etc. Mor a review of such
techniques, see Gordon, 1989, Transgenic Animals, Infl. Rev. Cytal. 115:171-
229, which is incorporated by reference herein in its entirety.

The present invention provides for transgenic animals that carry the
NHP transgene in all their cells, as well as animals which carry the transgene
in some, but not all their cells, i.e., mosaic animals or somatic cell transgenic
animals. The transgene may be integrated as a single transgene or in
concatamers, e.g., head-to-head tandems or head-to-tail tandems. The
transgene may also be selectively introduced into and activated in a particular
cell type by following, for example, the teaching of Lasko et al., 1992, Proc.
Natl. Acad. Sci. USA 89:6232-6236. The regulatory sequences required for
such a cell-type specific activation will depend upon the particular cell type of
interest, and will be apparent to those of skill in the art.

When it is desired that the NHP gene transgene be integrated into the
chromosomal site of the endogenous NHP gene, gene targeting is preferred.
Briefly, when such a technique is to be utilized, vectors containing some
nucleotide sequences homologous to the endogenous NHP gene are
designed for the purpose of integrating, via homologous recombination with
chromosomal sequences, into and disrupting the function of the nucleotide
sequence of the endogenous NHP gene (i.6., "knockout" animals).

The transgene may also be selectively introduced into a particular cell
type, thus inactivating the endogenous NHP gene in only that cell type, by
following, for example, the teaching of Gu et af., 1994, Science, 265:103-106.
The regulatory sequences required for such a cell-type specific inactivation
will depend upon the particular cell type of interest, and will be apparent to
those of skill in the art.
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Once transgenic animals have been generated, the expression of the
recombinant NHP gene may be assayed utilizing standard techniques. Initial
screening may be accomplished by Southern blot analysis or PCR techniques
to analyze animal tissues to assay whether integration of the transgene has
taken place. The level of mMRNA expression of the transgense in the tissues of
the transgenic animals may also be assessed using techniques which Include
but are not limited to Northem blot analysis of tissue samples obtained from
the animal, in situ hybridization analysis, and RT-PCR. Samples of NHP
gene-expressing tissue, may also be evaluated immunocytochemically using
antibodies specific for the NHP transgene product,

5.3. ANTIBODIES TQ NHPs

Antibodies that specifically recognize one or more epitopes of a NHP,
or epitopes of conserved variants of a NHP, or peptide fragments of a NHP
are also encompassed by the invention. Such antibodies include but are not
limited to polyclonal antibodies, monoclonal antibodies (mAbs), humanized or
chimeric antibodies, single chain antibodies, Fah fragments, F(ab'),
fragments, fragments produced by a Fab expression library, anti-idiotypic
(anti-Id) antibodies, and epitope-binding fragments of any of the above,

The antibodies of the invention may be used, for example, in the
detection of NHP in a biological sample and may, therefore, be utilized as part
of a diagnostic or prognostic technique whereby patients may be tested for
abnormal amounts of NHP. Such antibodies may aiso be utilized in
conjunction with, for example, compaund screening schemes, as described,
below, in Section 5.5, for the evaluation of the effect of test compounds on
expression and/or activity of a NHP gene product. Additionally, such
antibodies can be used ir; conjunction gene therapy to, for example, evaluate
the normal and/or engineered NHP-expressing cells prior to their introduction
into the patient. Such antibodies may additionally be used as a method for
the inhibition of abnormal NHP activity. Thus, such antibodies, domains
thereof, or peptides therefrom, may be utilized as part of treatment methods,
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For the production of antibodies, various host animals may be
immunized by injection with the NHP, an NHP peptide (e.g., one
corresponding to a functional domain of an NHP), truncated NHP
polypeptides (NHP in which one or more domains have been deleted),
functional equivalents of the NHP or mutants of the NHP. Such host animals
may include but are not limited to rabbits, mice, goats, and rats, to name but a
few. Various adjuvants may be used to increase the immunological
response, depending on the host species, including but not limited to
Freund's (complete and incomplete), mineral gels such as aluminum
hydroxide, surface active substances such as lysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, keyhole limpet hemocyanin,
dinitrophenol, and potentially useful human adjuvants such as BCG (bacille
Calmette-Guerin) and Corynebacterium parvum. Polyclonal antibodies are
heterogeneous populations of antibody molecules derived from the sera of
the immunized animals.

Monoclonal antibodies, which are homogeneous populations of
antibodies to a particular antigen, may be obtained by any technique which
pravides for the production of antibody molecules by continuous cell lines in
culture. These include, but are not limited to, the hybridoma technique of
Kohler and Milstein, (1975, Nature 256:495-497: and U.S. Patent No.
4,376,110), the human B-cell hybridoma technique (Koshor et al., 1983,
Immunology Today 4:72; Cole et al., 1983, Proc. Natl. Acad. Sci. USA
80.2026-2030), and the EBV-hybridoma technique (Cole et al., 1985,
Monoclonal Antibodies And Cancer Therapy, Alan R. Liss, Inc., pp. 77-96).
Such antibodies may be gf any immunoglobulin class including IgG, IgM, IgE,
IgA, 1gD and any subclass thereof, The hybridoma producing the mAb of this
invention may be cuitivated in vitro or in vivo. Praduction of high titers of
mADs in vivo makes this the presently preferred method of production.

In addition, techniques developed for the production of "chimeric
antibodies" (Morrison et al., 1984, Proc. Natl. Acad. Sci., 81:6851-6855;
Neuberger et al., 1984, Nature, 312:604-608; Takeda et al., 1985, Nature,
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314:452-454) by splicing the genes from a mouse antibody molecule of
appropriate antigen specificity together with genes from a human antibody
molecute of appropriate biological activity can be used. 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.

Alternatively, techniques described for the production of single chain
antibodies (U.S. Patent 4,946,778; Bird, 1988, Science 242:423-426; Huston
et al., 1988, Proc. Natl. Acad. Sci, USA 85:5879-5883; and Ward ef al., 1989,
Nature 334:644-546) can be adapted to produce single chain antibodies
against NHP gene products. 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.

Antibody fragments which recognize specific epitopes may be
generated by known techniques. For example, such fragments include, but
are not limited to: the F(ab'), fragments which can be produced by pepsin
digestion of the antibody molecule and the Fab fragments which can be
generated by reducing the disulfide bridges of the F(ab’), fragments.
Alternatively, Fab expression libraries may be constructed (Huse et al., 1989,
Science, 246:1275-1281) to allow rapid and easy identification of monoclonal
Fab fragments with the desired specificity.

Antibodies to a NHP can, in tumn, be utilized to generate anti-idiotype
antibodies that "mimic" a given NHP, using techniques well known to those
skilled in the art. (See, e.g., Greenspan & Bona, 1993, FASEB J 7(58).437-
444; and Nissinoff, 1991, J. immunol. 147(8):2429-2438). For example
antibodies which bind to a NHP domain and competitively inhibit the binding
of NHP to its cognate receptor can be used to generate anti-idiotypes that
"mimic” the NHP and, therefore, bind and activate or neutralize a receptor.
Such anti-idiotypic antibadies or Fab fragments of such anti-idiotypes can be
used in therapeutic regimens involving the NHP signaling pathway.
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54. DIAGNOSIS OF ABNORMALITIES RELATED TO A NHP

A variety of methods can be employed for the diagnostic and
prognostic evaluation of disorders related to NHP function, and for the
identification of subjects having a predisposition to such disorders.

Such methods may, for example, utilize reagents such as the NHP
nucleotide sequences described in Section 5.1, and NHP antibodies, as
described, in Section 5.3. Specifically, such reagents may be used, for
example, for: (1) the detection of the presence of NHP gene mutations, or the
detection of either over- ar under-expression of NHP mRNA relative to a given
phenotype; (2) the detection of either an over- or an under-abundance of NHP
gene product relative to a given phenotype; and (3) the detection of
perturbations or abnormalities in any potential signal transduction, metabolic,
or catabolic pathway mediated by a NHP.,

The methods described herein may be performed, for example, by
utilizing pre-packaged diagnostic kits comprising at least one specific NHP
nucleotide sequence or NHP antibody reagent described herein, which may
be conveniently used, e.g., in clinical settings, to diagnose patients exhibiting
inflammatory disorders.

For the detection of NHP mutations, any nucleated cell ¢an be used as
a starting source for genomic nucleic acid. For the detection of NHP gene
expression or NHP gene products, any cell type or tissue in which the NHP
gene is expressed, such as, for example, skin, testis, or brain cells, may be
utilized.

Nucleic acid-based detection techniques are described, below, in
Section 5.4.1. Peptide detection techniques are described, below, in Section
54.2,

5.4.1. DETECTION OF NHP POLYNUCLEOTIDES

Mutations within a NHP gene can be detected by utilizing a number of
techniques. Nucleic acid from any nucleated cell can be used as the starting
point for such assay techniques, and may be isolated according to standard
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nucleic acid preparation procedures which are well known to those of skill in
the art.

DNA may be used in hybridization or amplification assays of biological
samples to detect abnormalities involving NHP gene structure, including point
mutations, insertions, deletions and chromosomal rearrangements. Such
asséys may include, but are not limited lu, Southem analyses, single
stranded conformational polymorphism analyses (SSCP), and PCR analyses.

Such diagnostic methods for the detection of NHP gene-specific
mutations can involve for example, contacting and incubating nucleic acids
including recombinant DNA molecules, cloned genes or degenerate variants
thereof, obtained from a sample, e.g., derived from a patient sample or other
appropriate cellular source, with one or more labeled nucleic acid reagents
including recombinant DNA molecules, cloned genes or degenerate variants
thereof, as described in Section 5.1, under conditions favorable for the
specific annealing of these reagents to their complementary sequences within
a given NHP gene. Preferably, the lengths of these nucleic acid reagents are
at least 15 to 30 nucleotides. After incubation, all non-annealed nucleic acids
are removed from the nucleic acid:NHP molecule hybrid. The presence of
nucleic acids which have hybridized, if any such molecules exist, is then
detected. Using such a detection scheme, the nucleic acid from the cell type
or tissue of interest can be immobilized, for example, to a solid support such
as a membrane, ar a plastic surface such as that on a microtiter plate or
polystyrene beads. In this case, after incubation, non-annealed, labeled
nucleic acid reagents of the type described in Section 5.1 are easily removed.
Detection of the remaining, annealed, iabeled NHP nucleic acid reagents is
accomplished using standard techniques well-known to those in the art. The
NHP gene sequences to which the nucleic acid reagents have annealed can
be compared to the annealing pattern expected from a normal NHP gene
sequence in order to determine whether a NHP gene mutation is present.

Alternative diagnostic methods for the detection of NHP gene specific
nucleic acid molecules, in patient samples or other appropriate cell sources,
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may involve their amplification, .g., by PCR (the experimental embodiment
set forth in Mullis, K.B., 1887, U.S. Patent No. 4,683,202), followed by the
detection of the amplified molecules using techniques well known to those of
skill in the art. The resulting amplified sequences can be compared to those
which would be expected if the nucleic acid being amplified contained only
normal copies of a NHP gene in order to determine whether a NHP gene
mutation exists.

Additionally, well-known genotyping techniques can be performed to
identify individuals carrying NHP gene mutations. Such techniques include,
for example, the use of restriction fragment length polymorphisms (RFLPs),
which involve sequence variations in one of the recognition sites for the
specific restriction enzyme used.

Additionally, improved methods for analyzing DNA polymorphisms
which can be utilized for the identification of NHP gene mutations have been
described which capitalize on the presence of variable numbers of short,
tandemly repeated DNA sequences between the restriction enzyme sites. For
example, Weber (U.S. Pat. No. 5,075,217, which is incorporated herein by
reference in its entirety) describes a DNA marker based on length
polymorphisms in blocks of (dC-dA)n-(dG-dT)n short tandem repeats. The
average separation of (dC-dA)n-(dG-dT)n blocks is estimated to be 30,000-
60,000 bp. Markers which are so closely spaced exhibit a high frequency co-
inheritance, and are extremely useful in the identification of genetic mutations,
such as, for example, mutations within a given NHP gene, and the diagnosis
of diseases and disorders related to NHP mutations.

Also, Caskey ef al. (U.S. Pat. No. 5,364,758, which is incorporated
herein by reference in its entirety) describe a DNA profiling assay for
detecting short tri and tetra nucleotide repeat sequences. The process
includes extracting the DNA of interest, such as the NHP gene, amplifying the
extracted DNA, and labeling the repeat sequences to form a genotypic map of
the individual's DNA.
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An additional embodiment of the present invention involves identifying
the association between NHPs, or NHP variants, and disease. Using such
associations, individuals can be identified that harbor NHP variants or display
NHP expression profiles that correlate with a given disease (e.g., dematoses,
asthma, IBD, etc.), Once such a genetic diagnosis has been established
using single nucleotide polymorphisms (8NPs), coding SNPs (cSNPs), etc.,
an appropriate treatment regimen can be tailored to the patient.

The level of NHP gene expression can also be assayed by detecting
and measuring NHP transcription, For example, RNA from a cell type or
tissue known, or suspected to express the NHP gene, such as skin, testis, or
brain, may be isolated and tested utilizing hybridization or PCR techniques
such as are described, above. The isolated cells can be derived from cell
culture or from a patient. The analysis of cells taken from culture may be a
necessary step in the assessment of cells to be used as part of a cell-based
gene therapy technique or, alternatively, to test the effect of compounds on
the expression of the NHP gene. Such analyses may reveal both quantitative
and qualitative aspects of the expression pattem of the NHP gene, including
activation or inactivation of NHP gene expression. A preferred method of
conducting such screening assays uses the described sequences as part of g
larger array of sequences (i.e., microchip arrays, etc,).

in one embodiment of such a detection scheme, cDNAs are
synthesized from the RNAs of interest (6.g., by reverse transcription of the
RNA molecule into cDNA). A sequence within the ¢DNA is then used as the
template for a nucleic acid amplification reaction, such as a PCR amplification
reaction, or the like. The nuclsic acid reagents used as synthesis initiation
reagents (e.g., primers) in the reverse transcription and nucleic acid
amplification steps of this method are chosen from among the NHP nucleic
acid reagents described in Section 5.1, The preferred lengths of such nucleic
acid reagents are at least 9-30 nucleotides, For detection of the amplified
product, the nuclsic acid amplification may be performed using radioactively
or non-radioactively fabeled nucleotides, Alternatively, enough amplified
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product may be made such that the product may be visualized by standard
ethidium bromide staining, by utilizing any other suitable nucleic acid staining
method, or by sequencing.

Additionally, it is possible to perform such NHP gene expression

. assays "in situ”, Le., directly upon tissue sections (fixed and/or frozen) of

patient tissue obtained from biopsies or resections, such that no hucleic acid
purification is necessary. Nucleic acid reagents such as those described in
Section 5.1 may be used as probes and/or primers for such in situ procedures
{8ee, for example, Nuovo, G.J., 1992, "PCR In Sity Hybridization: Pmtocols
And Applications", Raven Press, NY).

Alternatively, if a sufficient quantity of the appropriate cells can be
obtained, standard Northem analysis can be performed to determine the level
of mRNA expression of the NHP gene.

5.4.2. DETECTION OF NHP POLYPEFTIDES

Antibodies directed against wild type or mutant NHP products or
conserved variants or peptide fragments thereof, which are discussed, above
in Section 5.3, may also be used as diagnostics and prognostics, as
described herein. Such diagnostic methods, may be used to detect
abnormalities in the level of NHP gene expression, or abnormalities in the
structure and/or temporal, tissue, cellular, or subcellular location of the NHP,
and may be performed in vivo or in vitro, such as, for example, on biopsy
tissue.

For example, antibodies directed to epitapes of an NHP can be used in
vivo to detect the pattern and level of expression of the NHP in the body,
Such antibodies can be labeled, e.g., with a radio-opaque or other
appropriate compaund and injected into a subject in order to visualize binding
to the NHP expressed in the body using methods such as X-rays, CAT-scans,
or MRI. Labeled antibody fragments, e.g., the Fab or single chain antibody
comprising the smallest portion of the antigen binding region, are preferred for
this purpose to promote crossing the blood-brain barrier and permit labeling of
NHPs expressed in the brain.
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Additionally, any NHP fusion protein or NHP conjugated protein whose
presence can be detected, can be administered. For example, NHP fusion or
conjugated proteins labeled with a radio-opaque or other appropriate
compound can be administered and visualized in vivo, as discussed, above
for labeled antibodies. Further such NHP fusion proteins (such as AP-NHP or
NHP-AP) can be utilized for in vitro diagnostic procedures.

Alternatively, immunoassays or fusion protein detection assays, as
described above, can be utilized on biopsy and autopsy samples in vitro to
permit assessment of the expression pattem of the NHP. Such assays are
not confined to the use of antibadies that define a NHP domain, but can
include the use of antibodies directed to epitopes of any domain of a NHP.
The use of each or all of these labeled antibodies will yield useful information
regarding transiation and intraceliular transport of the NHP to the cell surface
and can identify defects in processing.

The tissue or call type to be analyzed will generally include those which
are known, or suspected, to express the NHP gene, such as, for example,
epithelial cells, brain cells, etc. The protein isolation methods employed
herein may, for example, be such as those described in Harlow and Lane
(Harlow, E. and Lane, D., 1988, "Antibadies: 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 from a 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 a NHP gene.

For example, antibo&ies, or fragments of antibodies, such as those
described, above, in Section 5.3, useful in the present invention may be used
to quantitatively or qualitatively detect the presence of NHP products or
conserved variants or peptide fragments thereof. This can be accomplished,
for example, by immunofiuorescence techniques employing a fluorescently
labeled antibody (see below, this Section) coupled with light microscapic, flow
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cytometric, or fluorimetric detection. Such techniques are especially preferred
if such NHP products are at least transiently present on the cell surface.

The antibodies (or fragments thereof) or NHP fusion or conjugated
proteins useful in the present invention may, additionally, be employed
histalogically, as in immunofluorescence, immunoelectron microscopy or non-
immuno assays, for in situ detection of NHP gene products or conserved
variants or peptide fragments thereof, or to assay NHP binding (in the case of
labeled NHP-fusion protein).

In situ detection may be accomplished by removing a histological
specimen from a patient, and applying thereto a labeled antibody or fusion
protein of the present invention. The antibody (or fragment) or fusion protsin
is preferably applied by overlaying the labeled antibady (or fragment) onto &
biclagical sample. Through the use of such a procedure, it is possible to
determine not only the presence of the NHP product, ar conserved variants or
peptide fragments, or NHP 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.

Immunoassays and non-immunoassays for NHP 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 identifying NHP
preducts or conserved variants or peptide fragments thereof, and detecting
the bound antibody by any of a number of techniques well-known in the art.
Altematively, the labeled antibody can be directed against an antigenic tag
that has been directly or indirectly attached to a NHP.

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
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treatment with the detectably labeled NHP antibody or NHP receptor fusion
protein. The solid phase support may then be washed with the buffer a

second time to remove unbound antibody or fusion protein. The amount of
bound label on solid support may then be detected by conventional means.

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, 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 insolubie 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 ather
suitable carriers for binding antibody or antigen, or will be able to ascertain
the same by use of routine experimentation.

The binding activity of a given lot of NHP antibody or NHP ligand
fusion protein may be determined according fo 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.

With respect to antibodies, one of the ways in which the NHP antibody
can be detectably labeled is by linking the same to an enzyme and use in an
enzyme immunoassay (EIA) (Valler, A., "The Enzyme Linked Immunosorbent
Assay (ELISA)", 1978, Diagnostic Horizons 2:1-7, Microbiclogical Associates
Quarterly Publication, Walkersville, MD); Voller, A. ef af., 1978, J. Clin. Pathol,
31:507-520; Butler, J.E., 1981, Meth. Enzymol, 73:482-523; Maggio, E. (ed.),
1980, Enzyme Immunoassay, CRC Press, Boca Raton, FL,; Ishikawa, E. et
al., (eds.), 1981, Enzyme Immunoassay, Kgaku Shoin, Tokyo). The enzyme
that is bound to the antibody will react with an appropriate substrate,
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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-stercid isomerase, yeast alcohol
dchydrogenase, 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. 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.

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 NHP 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 incarporated by
reference herein). The radioactive isotope can be detected by such means
as the use of a gamma counteror a scintillation counter or by
autoradiography.

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 fltorescein
isothiocyanate, rhodamine, phycoerythrin, phycocyanin, allophycocyanin, o-
phthaldehyde and fluorescamine.

The antibody can also be detectably labeled using fluorescence
emitting metals such as 2Ey, or others of the lanthanide series. These
metals can be attached to the antibody using such metal chelating groups as
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diethylenetriaminepentacetic acid (DTPA) or ethylenediaminetetraacetic acid
(EDTA).

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 particulary
useful chemiluminescent labeling compounds are lumino!, isoluminol,
theromatic acridinium ester, imidazole, acridinium salt and oxalate ester.

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, iuciferase and aequorin.

3.5. SCREENING ASSAYS FOR COMPOUNDS THAT MODULATE
NHP EXPRESSION OR ACTIVITY

The following assays are designed to identify compounds that interact

with (e.g., bind to) NHPs, compaounds that intetfere NHP activity, compounds
that modulate the activity of NHP gene expression (i.e., modulate the level of
NHP gene expression) or compounds that modulate the levels of NHP in the
body. Assays may additionally be utilized that identify compounds that bind
to NHP gene regulatory sequences (e.g., promoter sequences) and,
consequently, can modulate NHP gene expression. See e.g., Platt, KA.,
1994, J. Biol. Chem. 269:28558-28562, which is incorparated herein by
reference in its entirety. -

The compounds that can be screened in accordance with the invention
include but are not limited to peptides, antibodies and fragments thereof, and
other arganic compounds (e.g., peptidomimetics) that bind to a NHP and
inhibit, hinder, or enhance lipoxygenase activity,
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Such compounds may include, but are not limited to, peptides such as,
for example, soluble peptides, including but not limited to members of random
peptide libraries; (see, e.g., Lam, K.S. et al., 1991, Nature 354:82-84;
Houghten, R. et al., 1991, Nature 354.84-86), and combinatorial chemistry-
derived molecular libraries made of D- and/or |- configuration amino acids,
phosphopeptides (including, but not limited to members of random or partially
degenerate, directed phosphopeptide libraries; see, e.g., Songyang, Z. et al.,
1993, Cell 72:767-778), antibodies (including, but not limited to, polyclonal,
monoclonal, humanized, anti-idiotypic, chimeric or single chain antibodies,
and FAb, F(ab'), and FAb expression library fragments, and epitope-binding
fragments thereof), and small organic or inorganic molecules.

Other compounds which can be screened in accordance with the
invention include but are not limited to small organic molecules that are able
to cross the blood-brain barrier, gain entry into an appropriate cell (e.g., in the
charoid plexus, pituitary, the hypothalamus, etc.) and affect the expression of
a NHP gene or some other gene involved in a NHP mediated pathway (e.g.,
by interacting with the regulatory region or transcription factors involved in
gene expression or translation); or such compounds that affect NHP-
mediated leukotriene synthesis, or catabolic, infiammatory, or metabolic
pathways.

Computer modeling and searching technologies permit identification of
compounds, or the improvement of already identified compounds, that can
modulate NHP expression or activity. Having identified such a compound or
compasition, the active sites or regions are identified. Such active sites might
typically be ligand or substrate binding sites. The active site can be identified
using methods known in the art including, for example, from the amino acid
sequences of peptides, from the nucleotide sequences of nucleic acids, or
from study of complexes of the relevant compound or composition with its
natural ligand. In the latter case, chemical or X-ray crystallographic methods
can be used to find the active site by finding where on the factor the
complexed ligand is found.
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Next, the three dimensional geometric structure of the active site is
determined. This can be done by known methods, including X-ray
crystallography, which can determine a complete molecular structure, On the
other hand, solid or liquid phase NMR can be used to determine certain intra-
molecular distances. Any other experimental method of structure
determination can be uscd to obtain partial or complete geometric structures.
The geometric structures may be measured with a complexed ligand, natural
or artificial, which may increase the accuracy of the active site structure
determined.

If an incomplete or insufficiently accurate structure is determined, the
methods of computer based numerical modeling can be used to complete the
structure or improve its accuracy. Any recognized modeling method may be
used, including parameterized models specific to particular biopolymers such
as proteins or nucleic acids, molecular dynamics models based on computing
molecular motions, statistical mechanics models based on thermal
ensembies, or combined models. For most types of models, standard
molecular force fields, representing the forces between constituent atoms and
groups, are necessary, and can be selected from force fields known in
physical chemistry. The incomplete or less accurate experimental structures
can serve as constraints on the complete and more accurate structures
computed by these modeling methods.

Finally, having determined the structure of the active site (or binding
site), either experimentally, by modeling, or by a combination, candidate
modulating compounds can be identified by searching databases containing
compounds along with information on their molecular structure. Such a
search seeks oompoundé having structures that match the determined active
site structure and that interact with the groups defining the active site. Such a
search can be manual, but is preferably computer assistad. These
compounds found from this search are potential NHP modulating compounds.

Altematively, these methods can be used to identify improved
modulating compounds from an already known modulating compound or
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ligand. The composition of the known compound can be modified and the
structural effects of madification can be determined using the experimental
and computer modeling methods described above applied to the new
composition. The altered structure is then compared to the active site
structure of the compound to determine if an improved fit or interaction
results. In this manner systematic variations in composition, such as by
varying side groups, can be quickly evaluated to obtain modified modulating
compounds or ligands of improved specificity or activity.

Further experimental and computer modeling methods useful to
identify modulating compounds based upon identification of the active sites
(or binding sites) of a NHP, and related transduction and transcription factors
will be apparent to those of skill in the art. _

Examples of molecular modeling systems are the CHARMm and
QUANTA programs (Polygen Corporation, Waltham, MA). CHARMm
performs the energy minimization and molecular dynamics functions.
QUANTA performs the construction, graphic modeling and analysis of
molecular structure. QUANTA allows interactive construction, modification,
visualization, and analysis of the behavior of molecules with each other.

A number of articles review computer modeling of drugs interactive
with specific proteins, such as Rotivinen, et al., 1988, Acta Pharmaceutical
Fennica 97:159-166; Ripka, New Scientist 54-57 (June 16, 1988); McKinaly
and Rossmann, 1989, Annu. Rev. Pharmacol. Toxiciol, 29:111-122: Permry
and Davies, OSAR: Quantitative Structure-Activity Relationships in Drug
Design pp. 189-193 (Alan R. Liss, Inc. 1989); Lewis and Dean, 1989 Proc. R.
Soc. Lond. 236:125-140 and 141-162: and, with respect to a model receptor
for nucleic acid componénts, Askew, et al., 1989, J. Am. Chem. Soc.
111:1082-1020. Other computer programs that screen and graphically depict
chemicals are available from companies such as BioDesign, Inc. (Pasadena,
CA.), Allelix, inc. (Mississauga, Ontario, Canada), and Hypercube, Inc.
(Cambridge, Ontario). Although these are primarily designed for application
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to drugs specific to particular proteins, they can be adapted to design of drugs
specific to regions of DNA or RNA, once that region is identified.

Although described above with reference to design and generation of
compounds which could alter binding, one could also screen libraries of
known compounds, including natural products or synthetic chemicals, and
biologically active materials, including proteins, for campounds which are
inhibitors or activators.

Cell-based systems can also be used to identify compounds that bind
{or mimic) NHPs as well as assess the altered activity associated with such
binding in living cells. One tool of particular interest for such assays is green
fluorescent protein which is described, inter alia, in U.S. Patent No.
5,625,048, herein incorporated by reference. Cells that may be used in such
cellular assays include, but are not limited to, leukocytes, or cell lines derived
from leukocytes, lymphocytes, stem cells, including embryonic stem cells, and
the like. In addition, expression host cells (e.g., B95 cells, COS cells, CHO
cells, OMK cells, fibroblasts, $f9 cells) genetically engineered to express a
functional NHP of interest and to respond to activation by the test, or natural,
ligand, as measured by a chemical or phenotypic change, or induction of
ancther host cell gens, can be used as an end point in the assay.

Compounds identified via assays such as those described herein may
be useful, for example, in elucidating the biological function of a NHP product.
Such compounds can be administered to a patient at therapeutically effective
doses to treat any of a variety of physiological or mental disorders. A
therapeutically effective dose refers to that amount of the compound sufficient
to result in any amelioration, impediment, prevention, or alteration of any
biological symptom.

Toxicity and therapeutic efficacy of such compounds can be
determined by standard pharmaceutical procedures in cell cultures or
experimental animals, e.g., for determining the LDs, (the dose lethal to 50% of
the popuiation) and the EDy, (the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic effects is the
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therapeutic index and it can be expressed as the ratio LDg/ED,,.
Compounds which exhibit large therapeutic indices are preferred. While
compounds that exhibit toxic side effects may be used, care should be taken
to design a delivery system that targets such compounds to the site of
affected tissue in order to minimize potential damage to uninfected cells and,
theraby, reduce side effects.

The data obtained from the cell culture assays and animal studies can
be used in formulating a range of dosage for use in humans. The dosage of
such compounds lies preferably within a range of circulating concentrations
that include the EDs, with little or no toxicity. The dosage may vary within this
range depending upon the dosage form employed and the route of
administration utilized. For any compound used in the method of the
invention, the therapeutically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to achieve a
circulating plasma concentration range fhat includes the IC,, (i.e., the
concentration of the test compound which achieves a half-maximal inhibition
of symptoms) as determined in cell culiure. Such information can be used to
more accurately determine useful doses in humans. Levels in plasma may be
measured, for example, by high performance liquid chramatography.

Pharmaceutical compositions for use in accordance with the present
invention may be formulated in conventional manner using one or more
physiolagically acceptable carriers or excipients. Thus, the compounds and
their physiologically acceptable salts and solvates may be formulated for
administration by inhalation or insufflation (either through the mouth or the
nose) or oral, buccal, parenteral, intracranial, intrathecal, topical (skin creams,
ointments, etc.), or rectal administration.

For oral administration, the pharmaceutical compositions may take the
form of, for example, tablets or capsules prepared by conventional means
with pharmaceutically acceptable excipients such as binding agents (s.g.,
pregelatinised maize starch, polyvinylpyrrolidone or hydroxyprapyl
methylcellulose); fillers (e.g., lactose, microcrystalline cellulose or calgium



10

16

20

25

30

WO 00/61765 PCT/US00/09657

-42-

hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica);
disintegrants (e.g., potato starch or sodium starch glycolate); or wetting
agents (e.g., sodium lauryl sulphate). The tablets may be coated by methods
well known in the art. Liquid preparations for oral administration may take the
form of, for example, solutions, syrups or suspensions, or they may be
presented as a dry product for constitution with water or other suitable vehicle
before use. Such liquid preparations may be prepared by conventional
means with pharmaceutically acceptable additives such as suspending
agents (e.g., sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying agents (e.g., lecithin or acacia), non-aqueous vehicles (e.g.,
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and
preservatives (e.g., methyl or propyl-p-hydroxybenzoates or sorbic acid), The
preparations may also contain buffer salts, flavoring, coloring and sweetening
agents as appropriate.

Preparations for oral administration may be suitably formulated to give
controlled release of the active compound.

For buccal administration the compositions may take the form of
tablets or lozenges formulated in conventional manner.

For administration by inhalation, the compounds for use according to
the present invention are conveniently delivered in the form of an aerosol
spray presentation from pressurized packs or a nebulizer, with the use of a
suitable propellant, e.g., dichiorodifluoromethane, trichlorofiuoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of
a pressurized aerosol the dosage unit may be determined by providing a
valve fo deliver a metered amount. Capsules and cartridges of €.g. gelatin for
use in an inhaler or insufflator may be formulated containing a powder mix of
the compound and a suitable powder base such as lactose or starch.

The compounds may be formulated for parenteral administration by
injection, e.g., by bolus injection or continuous infusion. Formulations for
injection may be presented in unit dosage form, e.g., in ampoules or in multi-
dose containers, with an added preservative. The compositions may take



10

15

20

. 29

30

~ WO 00/61765 : PCT/US00/09657

-43-

such forms as suspensions, solutions or emulsions in oily or aqueous

vehicles, and may contain formulatory agents such as suspending, stabilizing
and/or dispersing agents. Alternatively, the active ingredient may be in |
powder form for constitution with a suitable vehicle, e.g., sterile pyrogen-free
water, before use.

The compounds may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventional suppository
bases such as cocoa butter or other glycerides.

In addition to the formulations described previously, the compounds
may also be formulated as a depot preparation. Such long acting
formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or
jon exchange resins, or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.

The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the
active ingredient. The pack may for example comprise metal or plastic foil,
such as a blister pack. The pack or dispenser device may be accompanied
by instructions for administration.

§.5.1. IN VITRO SCREENING ASSAYS FOR COMPOUNDS THAT
BIND TO NHPs

In vitro systems may be designed to identify compounds capable of
interacting with (.g., binding to) NHPs, The compounds identified can be
useful, for example, in modulating the activity of wild type and/or mutant NHP
products; can be useful in elaborating the biological function of the NHP; can

be utilized in screens for identifying compounds that disrupt normal NHP
interactions; or may themselves disrupt or activate such interactions.

The principle of the assays used to identify compounds that bind to
NHPs, involves preparing a reaction mixture of an NHP and the test
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compound under conditions and for a time sufficient to allow the two
components to interact and bind, thus forming a complex which can be
removed and/or detected in the reaction mixture. The NHP species used can
vary depending upon the goal of the screening assay. For example, where
compounds that directly interact with the NHP are sought, full-length NHP,
peptides corresponding to the NHP, or fusion proteins containing NHPs can
be used.

The screening assays can be conducted in a variety of ways. For
example, one method to conduct such an assay would involve anchoring the
NHP, polypeptide, peptide, or fusion protein therefrom, or the test substance
onto a salid phase and detecting NHP#test compound complexes anchored
on the solid phase at the end of the reaction. In one embodiment of such a
method, the NHP reactant may be anchared onto a solid surface, and the test
compound, which is not anchored, may be labeled, either directly or indirectly.

In practice, microtiter plates may conveniently be utilized as the solid
phase. The anchored component may be immobilized by non-covalent or
covalent attachments. Non-covalent attachment may be accomplished by
simply coating the solid surface with a solution of the protein and drying.
Alternatively, an immobilized antibody, preferably a monoclanal antibody,
specific for the protein to be immobilized may be used to anchor the protein to
the solid surface. The surfaces may be prepared in advance and stored.

In order to conduct the assay, the nonimmobilized component is added
to the coated surface containing the anchored component. After the reaction
is complete, unreacted components are removed (e.g., by washing) under
conditions such that any complexes formed will remain immobilized on the
solid surface. The detection of complexes anchored on the solid surface can
be accomplished in a number of ways. Where the previously nonimmobilized
component is pre-labeled, the detection of label immabilized on the surface
indicates that complexes were formed. Where the previously nonimmobilized
component is not pre-labeled, an indirect label can be used to detect
complexes anchored on the surface; e.g., using a labeled antibody specific for

PCT/US00/09657
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the previously nonimmobilized component (the antibody, in tum, may be
directly labeled or indirectly labeled with a labeled anti-lg antibody).

Altematively, a reaction can be conducted in a liquid phase, the
reaction products separated from unreacted components, and complexes
detected; e.g., using an immebilized antibody specific for a NHP protein,
polypeptide, peptide or fusion protein or the test compound to anchor any
complexes formed in solution, and a labeled antibody specific for the other
component of the possible complex to detect anchored complexes.

Alternatively, cell-based assays can be used to identify compounds
that interact with NHP. To this end, cell lines that express a NHP or cell lines
(e.g., COS cells, CHO cells, fibroblasts, etc.) that have been genetically
engineered to express NHP (e.g., by transfection or transduction of suitably
engineered NHP DNA) can be used. Interaction of the test compound with,
for example, a NHP expressed by the host cell can be determined by
comparison ta cells that do not express the NHP.,

5.5.2. ASSAYS FOR INTRACELLULAR PROTEINS THAT ARE
ASSQCIATED WITH NHP

Any method suitable for detecting protein-protein interactions may be
employed for identifying membrane proteins or intracellular proteins that
directly or indirectly interact with a NHP. For direct interactions, the traditional
methods that can be employed include, but are not limited to,
co-immunoprecipitation, crosslinking and co-purification through gradients or
chromatographic columns of cell lysates or proteins obtained from csll lysates
and a NHP to identify proteins in the lysate that interact with the NHP. For
these assays, the NHP component can be a full length NHP, a soluble
derivative of a NHP, a NHP peptide, or a NHP fusion protein. Once isolated,
such an intracellular protein can be identified and can, in turn, be used, in
conjuncfion with standard technigues, to identify proteins with which it
inferacts. For example, at least a portion of the amino acid sequence of an
intracellular protein which interacts with a NHP can be ascertained using
techniques known in the art, such as Edman degradation. (See, e.g.,
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Creighton, 1983, "Proteins: Structures and Molecular Principles®, W.H.
Freeman & Co., N.Y., pp.34-49). The amino acid sequence obtained may be
used as a guide for the generation of oligonucleotide mixtures that can be
used to screen for gene sequences encoding such intracellular proteins.
Screening may be accomplished, for example, by standard hybridization or
PCR techniques. Techniques for the generation of cligonucleotide mixlures
and the screening are well-known. (See, e.g., Ausubel, supra, and PCR
Protocols: A Guide to Methods and Applications, 1990, Innis, M. et al., eds.
Academic Press, Inc., New York).

Additionally, methods can be employed that result in the simultaneous
identification of genes that encode transmembrane or intracellular proteins
that interact with the NHP. These methods include, for example, probing
expression libraries, in a manner similar to the well known technique of
antibady probing of Agt11 libraries, using labeled NHP protein, or an NHP
polypeptide, peptide or fusion protein, e.g., an NHP polypeptide or NHP
domain fused to a marker (e.g., an enzyme, fluor, luminescent protein, or
dye), or an Ig-Fc domain.

One method that detects protein interactions in vivo, the two-hybrid
system, is described in detail for illustration only and not by way of limitation.
One version of this system has been described (Chien et al,, 1991, Proc. Natl.
Acad. Sci. USA, 88:9578-9582) and is commercially available from Clontech
(Palo Alto, CA).

Briefly, utilizing such a system, plasmids are constructed that encode
two hybrid proteins: one plasmid consists of nucleotides encading the DNA-
binding domain of a transcription activator protein fused to a nucleotide
sequence encoding a Nl:iP, or NHP palypeptide, peptide, or fusion protein
therefrom, and the other plasmid consists of nucleotides encoding the
transcription activator protein's activation domain fused to a cDNA encoding
an unknown protein which has been recombined into this plasmid as part of a
cDNA fibrary. The DNA-binding domain fusion plasmid and the cDNA library
are transformed into a strain of the yeast Saccharomyces cerevisiae that
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contains a reporter gene (e.g., HBS or facZ) whose regulatory region contains
the transcription activator's binding site. Either hybrid protein alone cannot
activate transcription of the reporter gene: the DNA-binding domain hybrid
cannot because it does not provide activation function and the activation
domain hybrid cannot because it cannot localize to the activator's binding
sites. Interaction of the two hybrid proteins reconstitutes the functional
activator protein and results in expression of the reporter gene, which is
detected by an assay for the reporter gene product.

The two-hybrid system or related methodology may be used to screen
activation domain libraries for proteins that interact with the "bait* gene
product. By way of example, and not by way of limitation, a NHP ¢an be used
as the bait product. Total genomic or cDNA sequences are fused to the DNA
encoding an activation domain. This library and a plasmid encoding a hybrid
of a bait NHP gene product fused to the DNA-binding domain are
cotransformed into a yeast reporter strain, and the resulting transformants are
screened for those that express the reporter gene. For example, and not by
way of limitation, a bait NHP gene sequence, such as the open reading frame
of a NHP (or a domain of a NHP) can be cloned into a vector such that it is
translationally fused to the DNA encoding the DNA-binding domain of the
GAL4 protein. These colonies are purified and the library plasmids
respansible for reporter gene expression are isolated. DNA sequencing is
then used to identify the proteins encoded by the library plasmids.

A cDNA library of the cell line from which proteins that interact with bait
NHP gene product are to be detected can be made using methods routinely
practiced in the art. According to the particular system described herein, for
example, the cDNA fragments can be inserted into a vector such that they are
translationally fused to the transcriptional activation domain of GAL4. This
library can be co-transformed along with the bait NHP gene-GAL4 fusion
Plasmid into a yeast strain which contains a lacZ gene driven by a promoter
which contains GAL4 activation sequence. A cDNA encaded protein, fused to
GAL4 transcriptional activation domain, that interacts with bait NHP gene
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product will reconstitute an active GAL4 protein and thereby drive expression
of the HIS3 gene. Colonies which express HIS3 can be detected by their
growth on petri dishes containing semi-solid agar based media lacking
histidine. The cDNA can then be purified from these strains, and used to
produce and isolate the bait NHP gene-interacting protein using techniques
routinely practiced in the art.

5.6.3. ASSAYS FOR COMPOUNDS THAT INTERFERE WITH
NHP/INTRACELLULAR MACROMOLECULE OR

NHP/TRANSMEMBRANE MACROMOLECULE INTERACTION

Macromolecules that interact with NHPs are referred to, for purposes
of this discussion, as “binding partners". These binding partners are likely to
be involved in NHP mediated biological pathways. Therefore, it is desirable
to identify compounds that interfere with or disrupt the interaction of such
binding partners which may be useful in regulating or augmenting NHP
activity in the bady and/or controlling disorders associated with NHP activity
(or a deficiency thereof).

The basic principle of the assay systems used to identify compounds
that interfere with the interaction between a NHP or NHP receptor
(collectively, the NHP moiety), and its binding partner or partners involves
preparing a reaction mixture containing NHP, ar NHP polypeptides, peptides
or fusion proteins as described in Sections 5.5.1 and 5.5.2 above, and the
binding partner under conditions and for a time sufficient to allow the two to
interact and bind, thus forming a complex. In order to test a compound for
inhibitory activity, the reaction mixture is prepared in the presence and
absence of the test compound. The test compound may be initially included
in the reaction mixture, or may be added at a time subsequent {o the addition
of the NHP moiety and its binding partner. Control reaction mixtures are
incubated without the test compound or with a placebo. The formation of any
complexes between the NHP moiety and the binding partner is then detected.
The formation of a complex in the control reaction, but not in the reaction
mixture containing the test compound, indicates that the compound interferes
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with the interaction of the NHP moiety and the interactive binding partner.
Additionally, complex formation within reaction mixtures containing the test
compound and normal NHP protein may also be compared to complex
formation within reaction mixtures containing the test compound and a mutant
NHP. This comparison may be important in those cases wherein it is
desirable to identify compounds that specifically disrupl interactions of
mutant, or mutated, NHPs but not normal NHPs, or other lipoxygenases,

The assay for compounds that interfere with the interaction of the NHP
and binding partners can be conducted in a heterogeneous or homaogeneous
format. Heterogeneous assays involve anchoring either the NHP moiety or
the binding partner onto a solid phase and detecting complexes anchored on
the solid phase at the end of the reaction. In homogeneous assays, the
entire reaction is carried out in a liquid phase. In either approach, the order of
addition of reactants can be varied to obtain different information about the
compounds being tested. For example, test compounds that interfere with
the interaction by competition can be identified by conducting the reaction in
the presence of the fest substance; /.e., by adding the test substance to the
reaction mixture prior to, or simultaneously with, a NHP moiety and interactive
binding partner. Alternatively, test compounds that disrupt preformed
complexes, e.g. compounds with higher binding constants that displace one
of the components from the compiex, can be tested by adding the test
compound to the reaction mixture after complexes have been formed. The
various formats are described briefly below.

In a heterogeneous assay system, either a NHP moiety or an
interactive binding partner, is anchored onto a solid surface, while the non-
anchared species is labeled, either directly or indirectly. In practice, microtiter
plates are conveniently utilized. The anchored species may be immobilized
by non-covalent or covalent attachments. Non-covalent attachment may be
accomplished simply by coating the solid surface with a solution of the NHP
molety or binding partner and drying. Alternatively, an immabilized antibody
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specific for the species to be anchored may be used to anchor the species to
the solid surface. The surfaces may be prepared in advance and stored.

In order to conduct the assay, the partner of the immobilized species is
exposed to the coated surface with or without the test compound. After the
reaction is complete, unreacted components are removed (6.g., by washing)
and any complexes formed will remain immobilized on the solid surface, The
detection of complexes anchored on the solid surface can be accomplished in
a number of ways. Where the non-immobilized species is pre-labeled, the
detection of label immobilized on the surface indicates that complexes were
formed. Where the non-immobilized species is not pre-labeled, an indirect
label can be used to detect complexes anchored on the surface; e.g., using a
labeled antibody specific for the initially non-immobilized species (the
antibedy, in tum, may be directly labeled or indirectly labeled with a labeled
anti-lg antibody). Depending upon the order of addition of reaction
components, test compounds which inhibit complex formation or which disrupt
preformed complexes can be detected.

Altematively, the reaction can be conducted in a liquid phase in the
presence or absence of the test compound, the reaction products separated
from unreacted components, and complexes detected; e.g., using an
immobilized antibody specific for one of the binding components to anchor
any complexes formed in solution, and a labeled antibody specific for the
other partner to detect anchored complexes. Again, depending upon the
order of addition of reactants to the liquid phase, test compounds which inhibit
complex ar which disrupt preformed complexes can be identified.

In an altemate embadiment of the invention, a homogeneous assay
can be used. In this approach, a preformed complex of a NHP maiety and an
interactive binding partner is prepared in which either the NHP moiety or its
binding partners is labeled, but the signal generated by the label is quenched
due to formation of the complex (see, e.g., U.S. Patent No. 4,109,498 by
Rubenstein which utilizes this approach for immunoassays). The addition of
a test substance that competes with and displaces one of the species from
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the preformed complex will result in the generation of a signal above
background. In this way, test substances which disrupt NHP/intracellular
hinding partner interaction can be identified.

In a particular embodiment, a NHP fusion can be prepared for
immobilization. For example, a NHP or a peptide fragment can be fusedto a
glutathione-S-transferase (GST) gene using a fusion vector, such as pGEX-
5X-1, in such a manner that its binding activity is maintained in the resulting
fusion protein. The interactive binding partner can be purified and used to
raise a monoclonal antibody, using methods routinely practiced in the art and
described above, in Section 5.3. This antibody can be labeled with the
radioactive isotope '#|, for example, by methods routinely practiced in the art.
In a heterogeneous assay, e.g., the GST-NHP fusion protein can be anchored
to glutathione-agarose heads. The interactive binding partner can then be
added in the presence or absence of the test compound in a manner that
allows interaction and binding to occur. At the end of the reaction period,
unbound material can be washed away, and the labeled monoclonal antibody
can be added to the system and allowed to bind to the complexed
components. The interaction between a NHP moiety and the interactive
binding partner can be detected by measuring the amount of radioactivity that
remains associated with the glutathione-agarose beads. A successful
inhibition of the interaction by the test compound will result in a decrease in
measured radioactivity.

Alternatively, the GST-NHP moiety fusion protein and the interactive
binding partner can be mixed together in liquid in the absence of the solid
glutathione-agarose beads. The test compound can be added either during
or after the species are allowed to interact, This mixture can then be added
to the glutathione-agarose beads and unbound material is washed away.
Again the extent of inhibition of the NHP moiety/binding partner interaction
can be detected by adding the labeled antibody and measuring the
radioactivity associated with the beads.
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In another embodiment of the invention, these same techniques can be
employed using peptide fragments that correspond to the binding domains of
a NHP moiety and/or the interactive or binding partner (in cases where the
binding partner is a protein), in place of one or both of the full length proteins.
Any number of methods routinely practiced in the art can be used to identify
and isolate the binding sites. These methods include, but are not limited to,
mutagenesis of the gene encoding one of the proteins and screening for
disruption of binding in a co-immunoprecipitation assay. Compensatory
mutations in the gene encoding the second species in the complex can then
be selected. Sequence analysis of the genes encoding the respective
proteins will reveal the mutations that correspond to the region of the protein
involved in interactive binding. Alternatively, one protéin can be anchored to
a solid surface using methods described above, and allowed to interact with
and bind to its labeled binding pariner, which has been treated with a
proteolytic enzyme, such as trypsin. After washing, a relatively shor, labeled
peptide comprising the binding domain may remain associated with the solid
material, which can be isolated and identified by amino acid sequencing.
Also, once the gene coding for the intracellular binding partner is obtained,
shart gene segments can be engineered to express peptide fragments of the
protein, which can then be tested for binding activity and purified or
synthesized.

For example, and not by way of limitation, a NHP moiety can be
anchored to a solid material as described, above, by making a GST-NHP
moiety fusion protein and allowing it to bind to glutathione agarose beads.
The interactive binding partner can be labeled with a radioactive isotope, such
as ¥8, and cleaved with-a proteolytic enzyme such as trypsin. Cleavage
products can then be added to the anchored GST-NHP moiety fusion protein
and allowed to bind. After washing away unbound peptides, labeled bound
material, representing the intracellular binding partner binding domain, can be
eluted, purified, and analyzed for amino acid sequence by well-known
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methods. Peptides so identified can be produced synthetically or fused to
appropriate facilitative proteins using recombinant DNA technology.

6.0. Reference to Microorganism Deposits

The following plasmid has been deposited at the American Type
Cuiture Collection (ATCC), Manassas, VA, USA, under the terms of the
Budapest Treaty on the Intemational Recognition of the Deposit of
Microorganisms for the Purposes of Patent Procedure and Regulations
thereunder (Budapest Treaty) and is thus maintained and made available
according to the terms of the Budapest Treaty. Availability of such plasmid is
not to be construed as a license to practice the invention in contravention of
the rights granted under the authority of any government in accordance with
its patent laws. '

The deposited plasmid has been assigned the indicated ATCC deposit

number:
Plasmid ATCC No.
LEXENZ17D PTA-503

The present invention is not to be limited in scope by the specific
embodiments described herein, which are intended as single illustrations of
individual aspects of the invention, and furctionally equivalent methods and
companents are within the scope of the invention. Indeed, various
modifications of the invention, in addition to those shown and described
herein will become apparent to those skilled in the art from the foregoing
description and accompanying drawings. Such modifications are intended to
fall within the scope of the appended claims. All publications, patents, and
patent applications referenced herein are incorporated by reference in their

entirety.
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WHAT IS CLAIMED IS:
1. An isolated polynucleotide selected from the group consisting

of.
(@)  apolynucleotide comprising SEQ ID NOS:1, 3, 5, 7, 9,
5 11,13, 15,17, 19, 21, 23, 25, 27, or 29;
(b) a polynucleotidc encoding a polypeptide comprising SEQ
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, or 28; and
(c)  a polynucleotide comprising a first polynucleotide capable
of hybridizing to a second polynucleotide under highly stringent conditions,
10 wherein said first polynucleotide encodes a naturally occurring polypeptide
and wherein said second polynucleotide is complementary to SEQ ID NOS:1,
3,5,7,9, 11,13, 15, 17, 19, 21, 23, 25, 27, or 29.
2. An isolated oligonucleotide comprising from about 16 to about
40 bases of a polynucleotide of Claim 1.
15 3. An isolated polypeptide selected from the group consisting of:
(a) apolypeptide comprising SEQ ID NOS:2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 286, or 28; and
(b)  apolypeptide encoded by a polynucleotide of Claim 1.
4. An antibody specific to a polypeptide of Claim 3.
20 5. A cell engineered to contain a polynuclectide of Claim 1.
6. A transgenic mouse engineered to contain a polynucleotide of
Claim 1.
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<110»

<120>

<1305
<160
<170>»

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

<400
atggcagtgt
aacatctety
atgggecaggg
ctgggtgage
tettggtact
tgctateoagt
attegteagg
caagaatgect
agettteagg
gaccagggtyg
ceat.eeotga
ctottecaatyg
ggeteetgga
acaaagtatg
gatgtecaate
aatgacatgy
gggaacatat
qgecgecage
ctggtgecct
cccactgact
ctggtgcacyg
atggecacge
actcgataca
ctegtggace
ctggeccact
ctyggetatec
agctetgtet
teggagctge
tcaggtttee
atcttcaatt
tggatgecca
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1
2701
DNA

Homo sapiens

1
acecgectgtyg
teacactggt
acttegecce
tcttgetget
gtagcecgeat
ggattgaagg
actcrettec
acecgetggaa
agatggagtc
acagcagtyg
tgtacatgga
ccatoeoctge
agaagetgga
tcacagagca
cegteatget
tggccoeott
tcctagegya
agracgtgge
tggcecatcca
ccgaatggga
aaaacaacac
tgcgecaget
cgctgocaggt
aggteacgte
tcacetacac
ccaactacca
cagaaategt
aggectggac
caagcegget
getetgecea
atgetecate

tgtgaceact
gggeacgtgt
tggatcggta
gegtgtacac
ctgtgtcace
ctactgeace
cetecteotg
gatctatgee
agacaagaaa
gaatcggtac
geceaatgtt
grecttgoga
tgacatgcag
ctggtgtgaa
ccactgcate
getgggacag
ctactggate
cgceccacty
geteageeag
ctggetgety
geactttotg
geegetetae
gaacaccate
catcgggagg
caatttetge
ctaccgagac
gggctactat
tggcegagatt
gtgcacceca
geocacgcetyget
atccatgagg

ggtcectace
ggtgaaagcoce
cagaagtaca
aaggageget
gaacoggaty
gtggagetga
gatcacagga
cetggettee
tttgeettga
ctgeecaget
cgatactcag
atgaagette
aacatcttet
gateacttet
tetagettge
gacacatgcee
ctggeggagg
tgeetgetot
aceceeggge
gccaagacgt
tgcacgeatt
caccceatet
gcgagggeoca
caaggectca
cttooggaea
gacggectga
tatcecagtg
tttgereagy
ggagagatgg
gtcaacagtg
cageccocac

tgagggcegg
ccaagcageg
aggtgegttg
acgctttett
gtagtgtatc
ggcoeaggaac
cacgggagct
cctgeatggt
caaagacgac
tcececatgaa
ccaccaagac
gagggeotgtt
gatgecataa
ttgggtacca
ccagcaaget
tgcagacaga
cceccaceca
ggcteagece
ctgacagece
gggtgcgoaa
tgetgtgega
acaagctecet
ggetgetcaa
tctaccoteat
goctgeggge
agatctggge
acgcatctgt
cgttecctggy
tgaagttecet
ggcagcatga
cccagaccaa

cacactggac
getagatega
cacageggag
ccgeaaggac
cecactteeee
agcaagaact
ccgggeccga
agacgtcaac
aacttgtgta
aattgacatc
gatetcgetg
ggateoegeaag
gaccttcacyg
gtacctgaat
goctgteace
gctagagagy
ctgectaaac
ccagggggca
catctteoety
ctetgagtte
ggceettegee
actccoacac
ceccgagage
gageacgggce
cegeggegte
ggccattgag
gcagcaggat
¢egggaaage
cactgaaatc
ctttggggee
ggggaccace

60
120
180
240
300
360
420
480
540
800
660
720
780
840
s00
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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accctgaaga
ctecttotggt
gagcacttea
cagatctcaa
gacccteeec
gaaagaaagqg
tecetgttet
tggetetgac
ggttaaaage
ttecacttett
ggtttetgag
tttctacgtt
gectggaaac
tagcaccttt
t

cttacctaga
tggtLageea
cagaggaggc
gggacatcea
tecattgagaa
tccaagecaty
cagttcacct
atcatacaaa
cgetgaccaa
geeeccacttg
etttbctcce
ctetttctte
tgggcacaya
aaggggagqy

<210> 2

<21l>
<21l2»
<213>»

711
PRT

<400> 2

Met Ala
1

Gly Thr

Ser Pro

35

val

50

Ser

val
Leu
Lys

Gln

Tyr
5
Asp Asn
20
Gln Arg

Lys Tyr

val

Arg Leu
Ile
Leu

Lys

cacceeecet
agaacccaag
ccegaggeqy
ggageggaac
cagegtetee
aggaggacea
gaaccttecte
ctgggecectg
agtccaatge
gggcageete
tecataetece
caagcertaga
aggactgtgt
gaagaattgg

Homo sapiens

Cys Val

Ser val
Asp

val
55

Thr
Thr
25

Met

¢ Cys

gaagtgaaca
gaccagagge
agecatcgeog
cagggretgg
atctaaccac
gttcercagy
ttetgeacat
agctgtgaga
acaatagccc
ttgttcocage
caatceccaa
geceaccagog
geetggetaa
agggeagett

Thr
10
Leu

Gly
val
Gly Arg
Thr Ala

Ala

tcagctgtaa
ecetgggeac
cctteccagag
cactgceocta
ccccaaatac
tecectecagac
ggagactttt
gaceageaca
cteocgaaaqay
ctcttggaat
actcattote
cagcttecort
catgtggtcce
geetggacces

Pro Tyr Leu

Gly Thr Cys
30
Phe Ala
45

Leu

Asp

Glu
60

Gly

Phe

PCT/US00/09657

caacgeeete
ctaccecagat
cecgeetgges
cacctaccty
cacccaagaa
cettecatec
gecagecaaga
gcagegteca
aaggaaccgc
goecagetty
ctaccatgeo
ctctggaaaa
cetttgteec
ctaacggetyg

Arg Ala
15
Gly Glu

Pro Gly

Glu Leu

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2701

His Glu Phe

70
Axrg

Leu Leu Leu
65

Ser

Arg Lys Arg TyT Lys Asp

80
val

75

Ile Thr Glu
90

Glu

val Ser
95

val

Ser Pro

85

Trp Tyx Cys Cye Asp Gly

Gln Ile Glu
108

Ile

Thr
110
Leu

Sexr His Phe Pro Gly

100
Gly

TYyr Trp Tyr Cys

Gln Ser Pro Leu

125
Gln

Ala Thr
120

Glu

Leu Arg Pro Thr

118
Asp

arg Cy® Asp

Leu Leu His Thr Leu Ala Glu

130
Trp

Arg Arg
138

Pro

Arg Arg
140

Met

cys

Val

Tyr

Phe val Asn
160

Thr

Ile Ala Pro
150

Glu

Arg
145
ser

Tyr Gly Cys Asp

188
Phe

Lys

Phe Glu Met
165

Asp

Gln Ser Asp Lys Lys Ala Leu Thr

170
ger

Lys
178
Thr Gln Ser Leu
185

Pro

val
180
Met

Gly Aap Gly Asn Arg Pro

190
Fhe Ile Ile Met
200

Lys

Pro Ser Leu Met Glu Pro

195
Arg

Lys Asp
208
Val Leu
210

bPro

Ala Thr
218

Met

Thr Ile Leu Phe Asn Ala

220
Leu

Ser Ser

Tyr

Ala Ser Leu Gly Leu Leu

230
Len

Lys Arg Gly
235

Asn

Asp Arg Lys

240
Gln His
250

Glu

Ser Trp Lys Lys Asp Met Ile Phe

245
Thr

Asp Cys
288

Asp

Trp

Thr Phe Thr Lys Tyxr Val Thr His Trp Cys Glu His
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" Phe
Cys
Ala
308
Gly

 His

Ser
Glu
3Bs
Leu
Glu
Ile
Thr
Val
465
Ala
Leu
Tyx

Ala
545

Phe
Ile
250
Pro
Asn
Cys
Trp

Gln
370

Trp
val
Ala
Tyr
Ile
450
Thr
Ala
Arg
Lys
Tyr

530
Trp

Gly
275
Ser
Leu
Ile
Leu
Leu
355
Thr
Asp
His
Phe
Lys
435
Ala
Ser
Hisg
Gly

Ile
515
TYr

Thr

Ser Gly Phe

Leu Thr

Ser Gly

Met Arg

610

Tyr Leu

625

Leu Phe

Thr Tyr

Ala Ala

Arg Asn

690

Ala
Gln
595
Gln
ASp
Trp
Pro
Phe

€78
Gin

260
Tyr

ser
Leu
Phe
Asn
340
Ser
Pro
Trp
Glu
Ala
420
Leu
Arg
Ile

bPhe

val
500
Trp

Pro
Gly
Pro
Ile
58Q
His
pro
Thr
Leu
Asp
66ed

Gln

Gly

Gln Tyr
Leu Pro

Gly Gln
310

Leu Ala

328

Gly Arg

Pro Gln
Gly Pro

Leu Leu
390

Asn Asn

4086

Met Ala

Leu Leu
Ala Thr

Gly Arg
470

Thr Tyr

485

Leu Ala

Ala Ala
Ser Asp
Glu Ile

550
Ser Arg

865
Ile Phe

Agp Phe

Pro Pro

Leu Pro
630

val Ser

€45

Glu His

Ser Arg

Leu Ala

Leun
Ser
298
Asp
Agp
Gln
Gly
Asp
378
Ala
Thx
Thy
Pro
Leu
455
Gln
Thr
Ile
Ile
Ala
6356
Phe
Leu
Asn
Gly
Gln
€15
Glu
Gln
Phe

Leu

Leu
695

Asn
280
Lys
Thr
TYyY
Gln
Ala
360
Ser
Lys
His
Leu
His
440
Leu
aly
Asn
Pro
Glu
§20
Sey
Ala
Cys
Cys
Ala
600
Thr
Val
Glu
Thr
Ala

€80
Pro

265
Gly

Leu
Cys
Tzp
TyT
345
Leu
Pro
Thr
Phe
Arg

425
Thr

Leu
Phe
Asn
505
Serxr
Vval
Gln
Thr

Ser
588

Trp
Lys
Asn
Pro
Glu

€65
aln

Tyr

val
Pro
Leu
Ile
330
val
val
Ile
Trp
Leu
41¢
Gln
Arg

Pro

lle

Cys
490
Phe
Gln
Ala
Pro
570
Ala
Met
Gly
Ile
Lys
650
Glu

Ile

Thr

Asn
val
Gdin
315
Len
Ala
Pro
Phe
val
395
Cys
Leu
Tyr

Glu

TYY
478
Leu
His
Val
Gln
Fhe
555
Gly
Gln
Pro
Thr
Ser
635
Asp
Ala

ser

Tyr

Pro
300
Thr
Ala
Ala
Leu
Leu
380
Arg
Thr
Pro
Thr
Gly
460
Leu
Pro
TYyY
Ser
Asp
540
Leu
Glu
His
Asn
Thy
620
Cys
Gln
Pro
Ary

Leu
700

val
288
Asn
Glu
Glu
bro
Ala
365
Pro
Asn
His
Leu
Leu
445
Leu
Met
Asp
Arg
Glu
R25
Ser
Gly
Met
Ala
Ala
605
Thr
Asn
Arg
Arg
Agp

685
Asp

270
Met

Asp
Leu
Ala
Len
350
Ile
Thxr
Sexr

Leu

Cys
430
Gln
val
Ser
Ser
Agp
510
Ile
Glu
Arg
val
Ala
590
Pro
Leu
Asn
Pro
Arg
670

Ile

Pro

Leu
Met
Glu

Pro
335
cys

Gln
Asp
Glu
Leu
415
His
val
Asp
Thr
Leu
495
Rep
val
Leu
Glu
Lys
575
Val
Ser
Lys
Leu
Leu
655
Ser

Gln

Pro

His
val
Axg
320
Thr
Leu
Leu

Ser

Phe
400

Cys
Pro
Asn
Gln
Gly
480
Arg
Gly
Gly
Gln
Ser
560
Phe
Asn
Ser
Thr
Leu
640
Gly
Ile
Glu

Leu

PCT/US00/09657
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Ile Glu Asn Ser Val Ser Ile

PCT/US00/09657

708 710

<210> 3

«211> 1470

«212% DNA

<213> Homo sapieng

<400> 3
atggcagtgt accgectgtyg tgtgaccact ggtccoctace tgagggeegg cacactggac 60
aacatctetg tcacactggt gggcacgtyt ggtgaaagec ccaageageyg gctagatcga 120
atgaggecaggg acttegecce tggatcggta cagaagtaca aggtgegttg cacageggag 180
ctgggtgage tettgoetget gegtgtacac aaggageget acgetttott cegeaaggac 240
tcttggtact gtagecgeat ctgtgteace gaaccggatg gtagtgrate ccacttecec 300
tgatatcagt ggattgaagyg ctactgcace gtggagetga ggocaggaac agcaagaact 360
atttgteagy actetettee cotecteetg gatcacagga cacgggaget cogaggecega 420
caagaatgeot accgetggaa gatctatgec cctggetteoc cctgeatggt agacgtcaac 480
agettteoagyg agatggagte agacaagaaa tttgcocttga cazagacgac aacttgtgta 540
gaccagggtg acagcagtygg gaateggtac ctgceecggeh tocceoatgaa aattgacate 600
ccatcoectga tgtacatgga goccaatgtt cgatactcag ceaccaagac gatctcogetg 660
ctettcaatg ccatecetge gbcetrggga atgaagettc gagggetgtt ggatcegcaag 720
ggetectgga agaagetgga tgacatgeag aacatettet ggtgecataa gacctteacy 780
acaaagtatg teoacagagea ctggtgtgaa gatcacttet ttgggtacca gtacetgaat 840
ggtgtcaatc cegteatget ccactgeate tetagettge ccagcaaget gectgtoace %00
aatgacatgg tggcecccott georgogacag gacacatgec tgcagacaga gotagagagg 960
gggaacatct tcctagegga ctactggatc ctggeggagy coccccaceca ctgectaaac 1020
ggcogecage agtacgtgge cgoccceactyg tgcctgotgt ggeteageee eccagggggeg 1080
ctggtgecet tggcocatoca gotcagecag accceocgygye ctgacagoee catcttectyg 1140
cccactgact ccgaatggga ctggetgetg gecaagacgt gggtgegeaa ctetgagttc 1200
ctggtgeacg aaaacaacac ¢geactttetg tgcacgeatt tgetgtgega ggeettegec 1260
atggeecacge tgcgccaget geegetetge caccecatet acaagetect acteccccac 1320
actegataca cgetgcaggt gaacaccate gegagggeca cgetgotcaa cecegaggge 1380
ctegtggace agectgeoggg coogeggegt cctggetate ccocaactace actaccgaga 1440
cgacggectyg aagatctggg cggceattga 1470

<210> 4

<211> 489

<212> PRT

<213> Homo sapiens

z400> 4
Met Ala Val Tyr Arg Leu Cys Val Thr Thr Gly Pro Tyr Leu Arg Ala

1 5 10 15
Gly Thr Leu Asp Asn Ile Ser Val Thr Leu Val Gly Thr Cys Gly Glu
20 25 30
Ser Pro Lys Gln Arg Leu hsp Arg Met Gly Arg Asp Phe Ala Pro Gly
35 40 45
Sex Val Gln Lys Tyr Lys Val Arg Cys Thr Ala Glu Leu Gly Glu Leu
S0 5% 60
Leu Leu Leu Arg Val His Lys Glu Arg Tyr Ala Phe Phe Arg Lya Asp
65 70 78 8o
Ser Trp Tyr Cys Ser Arg Ile Cys Val Thx Glu Pro AsSp Gly Ser Val
85 29 95
Ser His Phe Pro Cys Tyr Gla Trp Ile Glu Gly Tyr Cys Thr Val Glu
100 105 110
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Leu Arg Pro

Leu

Arg
145
Ser
Thr
Gly
Asn
Ile
228
Gly
Lys
. Phe
Cys
Ala
305
Gly
His
Leu
Ser
Gly
385
Leu
Glu
Ile
Thr
Pro

468
Arg

115
Leu Asp
130

Trp Lys
Phe Gln
Thr Cys

Phe Pro
195

val Arg

210

Pro Ala

Ser Trp
Thr Phe

Phe qQly
275

Ile Ser

290

bPro Leu

Asn Tle
Cys Leu

Trp Leu

385
Glu Thr
370

Trp Asp
Val His

Ala Phe

Tyr Lys
435
Ile Ala
450
Ala Gly

Arg Pro
«<210>
<21l1l>
<212%
<213>

<400

Gly Thr
His Arg

Ile Tyx

Glu Met
165
val Asp
180
Met Lys

Tyr Ser
Ser Leu

Lyg Lys
245

Thr Thr

260

Tyr Gln

Ser Leu
Leu Gly

Phe Leu
325

Asn Gly

340

Ser Pro

Pro Gly
Trp Leu
Glu Asn

405
Ala Met

420
Leu Leu

Arg Ala
Pro Arg

Glu Asp
485

5
2236
DNA

Homo sapiens

5

Ala
Thr
Ala
150
Glu
Gln
Ile
Ala
Gly
230
Leu
Lys
Tyr
Pro
Gln
310
Ala
Arg
Gln
Pro
Leu
390
Asn
Ala
Leu
Thr
Arg

470
Leu

Arg
Arg
135
Pro
Ser
Gly
Asp
Thr
215
Met
Asp
Tyr
Leu
Ser
295
Asp
Asp
Gln
Gly
Asp
378
Ala
Thr
Thr
Pro
Leu
455

Pro

Gly

Thr
120
Glu
Gly
Asp
Asp
Ile
200
Lys
Lys
Asp
val
Asn
280
Lys
Thr
Tyt
Gln
Ala
360
Ser
Lys
His
Leu
His
440
Leu

Gly

aly

Ile
Leu
Phe
Lys
Ser

188
Pro

Leu
Met
Thx
265
Gly
Leu
Cys
Trp
Tyr
348
Leu
Pro
Thr
Phe
Arg
425
Thr
Asn
Tyr

Hig

Arqg
Pro
Lys
170
Ser
Ser
Ile
Arg
Gln
250
Glu
Val
Pro
Leu
Ile
330
Val

Val

Ile

Leu
410
Gln
Arg

Pro

Pro

Gln
Ala
Cy®
i85
Phe
Gly
Leu
Ser
Gly
235
Asn
His
Asn
val
Gln
315
Leu
Ala
Pro

Phe

val
388
Cys

Leu

Glu

Gln
475§

Asp
Arg
140
Met
Ala
Asn
Met
Ley
220

Leu

Ile

Pro
Thr
300
Thr
Ala
Ala
Leu
Leu
380
Arg
Thr

Pro

Gly
460
Leu

Ser
128
Gln
Val
Leu
Arg
205
Leu
Leu
Phe
Cys
val
288
Asn
Glu
Glu
Pro
Ala
365
Pro
Asn
His
Leu
Leu
445

Leu

Pro

Leu
Glu
Asp
Thr

Tyr
180
Met
Phe
Asp
Trp
clu
270
Met
Asp
Leu
Ala
Leu
350
Ile
Thr
Ser
Leu
Cys
430
Gln
Val

Leu

Pro
Cys
Val
Lys
175
Leu
Glu
Asn
Arg
Cys

255
Asp

Met
Glu

Prao
338

Cys
Gin
Agp
Glu
Leu
4185
His
val

Asp

Pro

Leu

Tyx
Asn
160
Thr
Pro
Pro
Ala
Lys
240
Hig
His
RHis
Val
Arg
320
Thr
Len
Leu
Ser
Phe
400
Cys
Pro
Asn

Gln

Arg
480
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Tatggtagacy
acgacaadtt
atgaaaattg
aagacgatet
ctgttggate
cataagacct
taccagtace
aagetgoctg
acagagctag
acceactygce
ageececagg
agececatet
cgcaactetg
tgcgaggeet
etectacteco
ctcaacceey
cteatgagea
cgggcecgeyg
tgggeggeoca
tetgtgeage
ctgggcegag
ttecteacty
catgactttyg
accaagggga
tgtaacaace
ggcacctace
cagagecgee
ccctacacet
aataccacee
cagaccctte
ctettgeage
geacageage
aaaggaagga
ggaatgcaca
tteteetace
tectretety
ggtccecttt
gaccectaac

tcaacagett
gtygtagacca
agcatcccate
cgetgetett
goaagggote
teacgacaad
tgaatggtgt
tcaccaatga
agagggggaa
taaacggeeg
gggegotgge
tectgeceoac
agttecctggt
tegecatgge
cocacacteg
agggeetegt
cgggeetgge
gegtectgge
ttgagagett
aggattcgga
aaagctoagqq
caatcatett
gggcetggat
gccaccacecte
tecteetett
cagatgagea
tggeecagat
acctggacce
aagaagaaaqg
gatccteccet
caagatggct
gteccaggtta
accgetteac
gcttggattt
atgeetttet
gaaaagecetg
gtecctagea

ggctgt

<210> 6

<211
<212
<213>

£86
PRT

<400> 6

Met Val Asp

1

Ala Leu Thr

Ash Arg Tyr

35

Met Tyr Met

$0

Leu Leu Phe

65

L

20

tcaggagatyg
gggtgacage
cctgatgtac
caatgeccatc
ctggaagaayg
gtatgtcaca
caatceegte
catggragcee
catcttecta
ceageagtac
geceteggee
tgactecgaa
gcacgaaaac
cacgctgege
atacacgetyg
ggaccaggtc
ccacttecace
tatccocaac
tgtetcagaa
gotgeaggee
tttccecaage
caattgctet
gcccaatgcet
gaagacttac
ctagttggtt
ctteacagayg
ctcaagggac
tccccteatt
aaaggtccaa
gttetcagtt
ctgacatcat
aaageegetyg
ttettgeoece
ctgagetttt
acgttetett
gaaactggge
cetttaaggg

Homo sapiens

gagtceagaca
agtgggaatc
atggageccea
cetgegtect
ctggatgaca
gagcactggt
atgetecact
ccettgetgg
gecggactact
gtggcegecc
atccagetca
tgggactggce
aacacgeact
cagetgeege
caggtgaaca
acgtecatcy
tacaccaatt
taccactace
ategtggget
tggactggey
cggctgtgca
geccagcacyg
ccateateca
ctagacaccce
agecaagaac
gaggceccoga
ateccaggage
gagaacagcg
gecatgaggag
cacctgaace
acaaactyggy
accaaagtece
acttgaggca
cteccteate
tettecaage
acagaaggac
gaggggaaga

val Asgn Ser Phe Gln Glu Met Glu

10

Lys Thr Thr Thr Cys Val Asp Gln

25

40

55

70

Leu Pro Gly Phe Pro Met Lyz Ile
alu Pro Asn val Arg Tyr Ser Ala

Asn Ala Ile Pro Ala Ser Leu Gly

75

agaaatttgc
ggtacctgce
atgttegata
tgogaatgaa
tgcagaacat
gtgaagatca
geatetetag
gacaggacac
ggatcetgge
cactgtgect
geccagaccee
tgetggecaa
ttetgtgeac
tetgecacee
ccatcgoegag
ggaggcaagy
tctgeettee
gagacgacygg
actattatcee
agatttitge
ccccaggaga
ctgotgteoaa
tgaggeaged
tccotgaagr
ccazggacca
ggeggageat
ggaaccaggy
tctecateta
gaccagttee
ttetettety
coctgagotg
aatgcacaat
gectettgtt
cteccocaate
ctagagccac
tgtgtgceety
attggaggge

PCT/US00/09657

cttgacaaag
cggectteece
cteagecace
gcttegaggy
cttctggtge
cttecttagan
cttgceocage
atgectgeag
ggaggeeace
getgtggetce
cgggectgac
gacgtgggtg
geatttgcetyg
catctacaag
ggecacgetyg
ceteatetac
ggacagcctg
cetgaagatco
cagtgacgcea
tcaggegttc
gatggtgaag
cagtgggeag
cceaceececag
gaacatecage
gaggceceetg
cgecgeette
tetggeactg
acecaceccea
tecaggtecte
cacatggaga
tgagagacca
ageocoeteeyg
cecagectett
cecaaactece
cagccecager
getaacatglh
agettgeetyg

Ser Asp Lys Lys Phe

15

Gly Asp Ser Ser Gly

30

Asp Ile Pro Ser Leu

45

Thr Lys Thr Yle Ser

60

Met Lys Leu Arg Gly

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
860

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1520
1680
1740
1800
1B60
1820
1980
2040
2100
2160
2220
2238
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Leu
Ile
Trp
Pro

Thr
145

Leu

Leu
225

Thr

Thr

Gly
305
Leu

Pro

Ser

385

Glu

His

Leu
Phe
Cys
val
130
Asn
Glu
Glu
Pro
Ala
210
Pro
Asn
His
Leu
Leu
290
Leu
Met
App
hrg
Glu
370
Ser
Gly
Met

Als

Ala
450

Asp

Trp
Glu
115
Met
Asp

Leu

Leu
1958
Ile
Thy
Ser

Leu

Cys
275
Gln
Val
Ser
Ser
Asp
3556
Ile

Glu

Val

Ala
435
Pro

Thr Thr Leu

465
Cys

Cln

Pro

Asn
Arg

Arg

Asn
Pro

Arg

Arg
Cys
100
Asp
Leu
Met
Glu
Pro
180
Cys
Gln
Asp
Glu
Leu
260
His
val
Asp
Thr
Leun
340
Asp
val
Leu
Glu
Lys
420
val
Ser
Lys
Leu
Leu

500
Sex

Lys
85

His
His
His
val
Arg
165
Thr
Leu
Leu

Serx

Phe
245

Cys
Pro
Asn
Gln
Gly
325
Arg
Gly
Gly
Gln
Ser
405
Phe
Asn
Ser
Thr
Leu
485

Gly

Ile

Gly
Lys
Phe
Cys
Ala
150
Gly
His
Leu
Ser
Glu
230
Leu
Glu
Ile
Thr
val
310
Leu
Ala
Leu
TYY
Ala
390
Ser
Leu

Ser

Met

Tyr
470
Leu
Thr

Ala

Ser
Thr
FPhe
Ile
138

Pro

Asn

Trp
Gln
21s
Trp
Val
Ala
Tyr
Ile
258
Thr
Ala
Arg
Lye
Tyr
3758
Trp
Gly
Thy
Gly
Arg
455
Leu
Phe
Tyr

Ala

Trp
Phe
Gly
120
Ser
Leu
Ile
Leu
Leu
200
Thy
Asp
His
Phe
Lys
280
Ala
ser
His
Gly
Tle
360
Tyr
Thr
bhe
Ala
Gln
440
Gln
Aasp
Trp
Pro

bhe

Lys

Thr
105

TYY
Ser
Leu
Phe
Asn
185
Sey
bro
Trp
Glu
Ala
265
Leu
Arg
Ile

Phe

val
348
Trp

Pro
Gly
Pro
Ile
425
His
Pro
Thr
Leu
Asp

508
Gln

Lys
90

Thr
Gln
Len
Gly
Leu
170
Gly
Pro
Gly
Leu
Asn
250
Met
Leu
Ala
Gly
Thrx
330
Leu
Ala
Sex
Glu
Ser
410
Ile
Asp
Pro
Leu
val
490

Glu

Sex

Leu
Lys
Tyr
Pro
Gln
155
Ala
Arg
Gln
Pro
Leu
238
Asn
Ala
Leu
Thr
Arg
318
Ala
Ala
Asp
Tle
395
Arg
bhe
Phe
Pro
Pro
475
Sexr
Ris

Arg

Asp

Leu
Ser
140
Asp
Asp
Gln
Gly
Asp
220
Ala
Thr
Thr
Pro
Leu
300
Gln
Thr
Ile
Ile
Ala
380
Phe
Leu
Asn
Gly
Gln
460
Glu
Gln

Phe

Leu

Asp
vVal
Asn
125
Lys

Thr

¢ln
Ala
205
Ser
Lys
His
Leu
Him
285
Len
Gly
Asn
Pro
Glu
365
ser
Ala
Cys
Cys
Ala
445
Thr
val
Glu
Thr

Ala

Met
Thr
110
Gly
Leu
Cys
Trp
190
Leu
Pro
Thr
Phe

Arg
270
Thr
Asn
Len
Phe
Asn
350
Ser
Val
Gln
Thr

Ser
430

Trp
Lys
Asn
Pro
Glu

510
Gln

Gln Asn
95
Glu Hie

Val Asn
Pro Val

Leu Gln
160

Ile Leu

175

Val Ala

val Pro
Ile Phe

Trp Val
240

Leu Cys

255

Gln Leu

Arg Tyr
Pro Glu

Ile Tyr
320

Cys Leu

338

Tyr His

Phe val
Gln Gln

Ala Phe
400

Pro Gly

4156

Ala Gln

Met Pro

Gly Thr

Ile Sex
480

Lys Asp

495

Glu Ala

Ile Ser
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525

540

agaaatttge
ggtaccetgee
atgttegata
tgggaatgaa
tgcagaacat
gtgaagatca
geatetetay
gacaggacac
ggatcectgge
cactgtgect
gccagacccc
tgctggecaa
ttetgtgeac
tetgeeacea
ccategegag
ggcgteotgg
attga

Ser Asp Lys

Gly Ser
30
Pro

ASp

Ile
45
Lys

Asp

Thr
60
Met

Thr

Lys Leu

Asp Asp Met
Thr
110

Gly

Tyr Val
Asn
125
Lys

Leu

Ser
140

Leu

PCT/US00/09657

cttgacaaaq
tggettecee
ctcagececacc
gettegaggg
cttetggrge
cttetttggy
cttgeccage
atgoetgeay
ggaggecece
gctgtggete
cgggectgac
gacgtggqtyg
geatttgetg
catctacaayg
ggccacgetg
ctatccecaa

Lys Phe

Ser Gly

Ser Leu

Ile Ser
Gly
80
Gln Asn
9s
Glu Hig

val Asn

Pro val

WO 00/61765
516 520
Arg Asp Ile Gln Glu Arg Asn Gln Gly Leu Ala Leu Pro Tyxr Thr Tyr
530 B3R
Leu Asp Pro Pro Leun Ile Glu Asn Ser val Ser Ile
B45 S50 555
<210> 7
<211> 1005
<212> DNA
<213> Homo sapiens
<300> 7
atggtagacg tcaacagett tcaggagatyg gagtcagaca
acgacaactt gtgtagaceca gggtgacagc agtgggaate
atgaaaattg acatcccate cctgatgtac atggageoeca
aagacgatct cgctgetctt caatgocate cetgegtect
ctgrtggate geaagggctc ctggaagaag ctggatgaca
cataagacct tcacgacaaa gtatgtcaca gagcactggt
taccagtacc tgaatqgqtgt caatccegte atgotccact
aagetgeetyg tcaccaatga catdgtggce cecttgetgyg
acagagctag agagggggaa catcttcoeta geggactact
accecactgoee taaacggecy ccageagtac gtggecgece
ageeececagy gggegeotggt geccttggee atccagetca
agecccatet tectgeccac tgacteocgaa tgggactgge
cgcaactctg agttectggqt goacgaaaac aacacgcact
tgegaggect tegecatgge cacgetgcge cagatgoage
ctectaectee gocacacteg atacacgetg caggtgaaca
ctcaacecceg agggectegt ggaccagoct gegggeecege
ctaccactac cgagacgacg goctgaagat ctgageggec
<210> 8
<211> 334
<212> PRT
<213> Homo sapiens
«<400> 8
Met Val Asp Val Asn Ser Phe Gln Glu Met Glu
1 ] 10
Ala Leu Thr Lysz Thr Thr Thr Cys Val Asp Gln
20 25
Asn Arg Tyr Leu Pro Gly Phe Pro Met Lys Ile
35 40
Met Tyr Met Glu Pro Asn Val Arg Tyr Ser Ala
50 55
Leu Leu Phe Asn Ala Ile Pro Ala Ser Leu Gly
65 70 75
Leu Leu Asp Arg Lys Gly Ser Trp Lys Lys Leu
85 20
Ile Phe Trp Cys His Lys Thr Phe Thr Thr Lys
100 108
Trp Cys Glu Asp His Phe Phe Gly Tyr Gln Tyr
115 120
Pro Val Met Leu Hig Cys Ile Ser Ser lLeu Dbro
130 138

60
120
180
240
300
360
420
480
540
600
€60
720
780
840
900
260

1005
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Thr
145
Thr

Asn
Glu
Ala Glu
Pro
Ala

210
Pro

Leu

Leu
225
Arg Asn

Thr His

Pro Leu

Thr Leu
290
Gly Leu
308

Leu Pro

Asp
Leu
Ala
Leu
198
Ile
Thy

Ser

Leu

Cys
275
Gln
Val

Len

«210>
<211>
<212>
=213>

Met
Glu
Pro
180
Ccya
Gln
Asp
Glu
Len
260
His
val
Asp
Pro
9

1848
DNA

val
Arg
165
Thr
Leu
Leu

Ser

Phe
245

Cys
Pro
Asn
Gln

Arg
325

Ala
150
Gly
His
Leu
Ser
Glu
230
Leu
Glu
Tle
Thr
Pro

310
Arg

Pro
Asn
cys
Trp

Gln
215
Trp

Val
Ala
TyY
Ile
298

Ala

Arg

Leu
Ile
Leu
Leu
200
Thr
Asp
His
Phe
Lys
280
Ala

Gly

Prc

Leu
Phe
Asn
185
ser
Pro
Trp
Glu
Ala
265
Leu
Arg

Pro

clu

Gly
Leu
170
Gly
Pro
Gly
Leu
Asn
250
Met
Leu
Ala
Arg

Asp
330

Gln
155
Ala
Arg
Gln
Pro
Leu
238
Asn
Ala
Leu
Thr
Arg

315
Leu

Homo sapiens

<400> 9

atggeaqrgt
aacatcteotg
atgggcagag
ctgggtgage
tettggtact
tgctatcage
atttgtcagg
caagaatgcet
agettteagy
gaccagggtg
ceatecocctga
ctecttcaaty
ggetectgga
acaaagtatg
ggtgtecaate
aatgacatgg
gggaacatct
ggecgocage
ctggtgecct
eccactgact
ctggtgeacy
atggccacae
actcgataca
ctegtggace

accgeeotgtyg
tcacactggr
aecttegeeec
tettgetget
gtagecgeat
ggattgaagg
acteteteee
accgetggaa
agatggagtce
agagcagtyg
tgtacatgga
ccatecetge
agaagetgga
teocacagagca
cegteatgetr
tggececett
toctagegga
agtacgtygge
tggeceatceca
ccgaatggga
aaaacaacac
tgcgecaget
cgetgeaggt
aggtcacgte

tgtgaccact
gggcacgtgt
tggatcggta
gegtgtacac
ctgtgteace
ctactgcace
cetectectyg
gatctatgee
agacaagaaa
gaatcggtac
gcccaatgtt
gtcettggga
tgacatgeag
ctggtgtgaa
ceactgcata
gctgggacag
ctactggate
¢gccccactyg
goctecagecay
ctggetgety
geactttotyg
geegetetge
gaacaccate
catcgggagg

gagteectace
ggtgaaagcc
cagaagtaca
aaggagegcet
gaaccggaty
gtggagetga
gatcacagga
cetggettee
tttgeoettga
ctgeecgget
cgatactceag
atgaagette
aacatcttet
gatcacttet
totagettge
gacacatgee
ctggeggagg
tgcetgotgt
accececeggge
gccaagacgt
egeacgeatt
cacceceateot
gegagggeca
caaggeetea

PCT/US00/09657

Agp Thr Cys Leu Gln

160
Asp Tyr Trp Ile Leu

178
Gln Gln Tyr Val Ala
190
Gly Ala Leu Val Pro
205

Asp Ser Pro Ile Phe
220
Ala Lys Thr Trp Val

240
Thr His Bhe Leu Cys

285
Thr Leu Arg Gln Leun
270
Pro His Thr Arg Tyr
285

Leu Leu Asn Pro Glu
300
Pro Gly Tyr Pro Gln

320
Gly Gly His
tgagggecegy cacactggac 60
ccaagcages getagateoga 120
aggtgegttg cacagcagaqg 180
acgerttett ccgecaaggac 240
gtagtgtate ccacttcece 300
ggccaggaac agecaagaact 360
cacgagaget ccgggoeccga 420
cctgecarggt agacgtceaac 480
caaagacgac aacttgtgta 540
tccccocatgaa aattgacate 600
ceaccaagac gatotegetg €60
gagggetgtt ggategcaag 720
ggtgocataa gacctteacy 780
ttgggtacea ghacctgaat 840
ccagcaaget gectgtcace 200
tgcagacaga getagagagg 960
ceececacoea ctgcctaaac 1020
ggctecageee ccagggggcg 1080
ctgacagecc catcttecty 1140
gggtgcgeaa cteotgagtte 1200
tgergtgega ggecttegee 1260
acaageteet actececeoeac 1320
cgetgotcaa cecegaggge 1380
tctacctecar gagcacggge 1440
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ctggececact
ctggetatce
agetttgtcot
toggagetye
tcaggtttec
atcttceaate
atcagggatg

«210>
<211>
<212>
<213>

<400>

Met Ala val
1

Gly Thr Leu

Ber Pro Lys
as
Val Gln
50

Len

Sarxr
Leu Leu
(1]

Ser

Trp Tyr

Ser His Phe
Pro
115

Asp

Leu Aryg

Leu
130

Leu

Arg
145
Ser

Lys

Phe Gln

Thr Thr Cya

Phe Pro
195

Arg

Gly

val
210
Pro

Apn

Ile
228
Gly

Ala

ser Trp

Lys Phe

Phe Phe Gly

278

Ile Ser
290

Ala Yro

ans

Gly Asn

Leu

Ile

teacctacac
ccaactacceca
cagaaatcgt
aggeetggac
caagccgget
goetetgecea
gtgaagaggg

caatttetece
ctaccgagac
gggctactat
tggcgagatt
gtgcaccccea
geacgetgct
aggtgatact

10
615
PRT

Homo sapiens

10
Tyr

Asp
20

Gln
Lys
Arg
Cys
Pro
100
Gly
His
Tle
Glu
val

180
Met

Tyr
Ser
Lys

Thr
260

Tyr
Ser
Leu

Phe

Arg
5
Asn
Arg
Tyr
Val

Ser
85

cys
Thr

Arg

Met
165
ABp
Lys
Sexr
Leu
Lys
245
Thr
Gln
Leu

Qly

Leu

Leu val

Cys

Ile Ser Val

Leu Asp Arg
40
val Arg
55

Lys

Lys
His Glu
70

Arg

Ile Cys

Tyr Gln Trp

Ala Thr
120
Glu

Arg
Thr Arg
135
Ala Pro
150

Glu

Gly

Sex Asp

Gln Gly Asp
Ile
200

Lys

Ile Asp
Thy
21§
Met

Ala

Gly
230
Leu

Lys

Asp RAsp

Lys Tyr Val
Asn
280

Lys

Tyr Leu
Ser
295
Asp

Pro
Gln Thr
310

Ala Asp Tyr

cttecggaca
gacggectga
tatcccagtg
tctgeteagy
ggagagatgg
gtcaacagty
ccecttetgg

Thr Thr Gly
10

Thr Leu Val
25
Met

Gly Arg

Thr Ala

Cys
Ala
78

Glu

Arg Tyr
Thr
90
Glu

val

Ile
105
Ile

Gly

Cys Gln

Leu Arg Ala

Phe Pro

Cys

155

Lys Lys Phe
170

Sex Ser

185

Pro

Gly

Ser Leu

Thr Tle Ser

Leu Arg Gly
238
Gln Asn
250

Glu

Met
Thr Hig
265
Gly

val Asn

Leu Pro val
Gln
318

Leu

Cys Leu

Trp Ile

10

geetgeggge
agatetggge
acgcatctgt
cgttectggg
tgaagttcct
ggcaggacqgg
ccaactga

Pro Tyr Leu

Gly Thr Cys
30
Phe Ala
45

Leu

Asp

Glu
(]
Phe

Gly
Phe

Pro Asp Gly
Thr
110

Leu

Tyr Cys
Ser
125
Gln

Asp
Arg Glu
140

Met Val

Ala Leu Thr

Asn Arg Tyr
120
Met Tyr Met
208
Len

Leu Bhe

220
Leu

Leu Asp

Ile Phe

Trp
Glu
270
Mec

Trp Cys

val
285
Asn

Pro

Thr
300
Thr

Asp

Glu Leu

Ala Glu Ala

PCT/US00/09657

ecgeggegte
ggecategag
gcagcaggat
cecgggaaage
cactgcaatc

cagaggtgga

1500
1560
1620
1680
1740
1800
1848

Axg
15

Gly
Pro
Glu
Lys
ser
o5

val
Pro
cys
val
Lys
175
Leu
Glu
Asn
Axg
Cys
255
Asp
Leu
Met

Glu

Pro

Ala
Glu
Gly
Leu
Asp
80

val
Glu
Leu
Tyr
Asn
160
Thr
Pro
Pro
Ala
Lys
240
His
Hie
His
Val

320
Thx
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His Cys Leu
Leun
385
Thr

Leu Trp

Gln
370

Trp

Sexr

Gly
385
Ley

Asp

val His

Glu Ala Phe

Ile Lys

435

Thy Ile Ala
450

val Thr

465

Leu

Ser

Ala His

Bla Arg Gly
Ile
515

Tyr

Leu Lys

Tyr Tyx
530

Ala Trp
545
" Ber Gly

Thy
Phe

Leu Thr Ala
Sexr Gly

595
Asp Thr Pro
610

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

<400
atggtagacg
acgacaactt
atgaaaattg
aagacgatcet
ctgttggate
cataagaccet
tacecagtace
aagctgeetyg
acagagctag
acccactgee
agceccecagy

Gln

3258
Asn
340
Ser Pro

Pro Gly

Trp Leu

Gly Arg
Gin
Pro

Leu

Gln Gln
Ala
360
Ser

Gly

Asp
378

Ala Lys

390

Glu Asn
405
Ala Met
420
Leu Leu

Arg Ala

Ile Gly

Asn
Ala
Leu
Thr

Arg

Thr His

Thr Leu
His
440
Leu

Pro

Leu
455

Gln Gly

470

Phe Thr
485
Val Leu
500

Trp Ala

Pro Ser

Gly Glu

Ala
Ala
Agp

Ile

Thr Asn

Xle Pro
Glu
5820
Ser

Ile

Ala
5§35

Phe Ala

550

Ser
565
Yle

Pro

Ile
580
Asp

Leu
11

1383
DNA

Axrg
Phe
Gly Arg

Leu Ala

Leu Cys

Asn Cys

Gly Gly
600
Asn
615

Homo sapiens

11
tcaacagctt
gtgtagacca
acatcoccate
cgetgeeett
gcaagggetc
tcacgacaaa
tgaatggtat
tcaccaatga
agagggggaa
taaacggecy
gggcgetgge

tecaggagaty
gggtgacage
cctgacgtac
caatgecate
ctggaagaag
gratgtcaca
caatccegtce
catgatggee
catcettecta
ceageagtag
gecettggee

330

Tyr Val Ala
345
Leu

Val Pro

Pro Ile Phe
val
395

Cys

Thr Trp

Phe Leu
410
Arg Gln Len
425
Thr Axrg

Asn Pro Glu

Leu Ile
475

Phe Leu

cys
490
Asn Tyr His
505
Ser

Phe Val

val Gln Gln
Phe
555

Gly

Gln Ala

Thr Pro
570
Ser Ala Gln
885
Ile

Arg Asp

gagtcagaca
agtgggaate
atggagccea
cctgegteet
ctggatgaca
gagecactggt
atgcteccact
cecttgotgg
geggactact
gtggecegeec
atcoagetea

11

Ala Pro

Leu

PCT/US00/09657

338
Cys

Leu

350

Ala
365
Pro

Leu

Leu
3ia0
Arg Asn

Thr Hie

Pro Leu

Ile
Thr
Sexr

Leu

Cys

Gln Leu

Asp Ser

Glu Phe
400
Leu Cys
415

Hig Pro

430

Thr Leu
445
Gly Leu
460
Leu Met

Pro Asp

Arg

Gln
Val
Ser
Ser

Asp

Val Asn

Asp Gln

Thr Gly
480
Leu Arg
495

hap Gly

510

Glu
525
Ser

Ser

Asp
540
Leu Gly

Glu Met

His Ala

lle
Glu
Arg
val

Ala

val Gly

Leu Gln

Glu Ser
560
Lys Phe
B75

Val Asn

580

Glu
605

Gly

agaaatttge
ggtacctgee
atgttcgata
tgggaatgaa
tgcagaacat
gtgaagatca
geatctetag
gacaggacac
ggateetgge
cactgtgeet
gccagaccec

Glu

Gly @ly

cttyacaaag
cggettecce
cteagecace
gaettegaggg
cttetggtge
cttetttggg
cttgeceage
atgcectgecag
ggaggeceee
getgtgagetc
coggectgac

60
120
180
240
300
360
420
480
540
600
660
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agccceatct
cgecaactety
tgegaggect
ctectactce
ctcaacceceg
gteatgagea
cgggoeecqey
tgggcggeea
tetgtgcage
etggacced
ttecteactg
gacggcagag
tga

<210>
<211>
<212>
<213>»

<400

Met Val App
1

Ala

Leu Thy

Arg Tyr
35
Tyr Met
50
Leu Phe

Leu Asp

Ile Phe

Trp
Glu
118
Met

Trp

val
130
Asn

Pro

Asp
145
Thy

Glu Leu

Glu ala
Leu
195
Ile

Pro

Ala
210
Pro

Leu
Leu Thr
225

Asn Ser

Thr His Leu

Pro Leu Cys

tecetgeeecac
agttectggt
tcgecatgge
gecacacteqg
agggecctcgt
cgggectgge
gegtectgqce
ttgagagett
aggattcgga
aaagercagy
caatcatctt
gtggaatcag

tgactecgaa
gcacgaaaac
cacgctgege
atacacgetyg
ggaccagatce
cocactteace
tatceccaac
tgteteagaa
gotgoaggec
ttreccaage
caattgctcet
ggatggtgaa

tgggactygge
aacacgcact
cagectgeege
caggtgaaca
acgtcecateg
tacaccaatt
taccactace
ategtggget
tggactggeg
cggetgtgea
gceccageacg
gagggagaty

tgetggecaa
ttetgtgeac
tetgeecacee
ccategogag
ggaggeaagy
tetgaecttec
gagacgacgg
actatrtatece
agatttttge
coocagyaga
ctgctgtcaa
atactecect

PCT/US00/09657

gacgtgggtg
gecatttgety
catctacaag
ggccacgaotg
cereatetac
ggacagectg
cctgaagatc
cagtgacgca
tcaggegtte
gatggtgaag
cagtgggcag
tetggecaac

720
780
840
500
260
1020
1080
1140
1200
1260
1320
1380

12
460
PRT

Homo sapiens

12
val

Lya
20

Leu
Glu
Asn
Arg
Cys
100
Asp
Leu
Met

Glu

Pro
180

Cys

Gln

Glu

Leu
260
His

Asn
5
Thr
Pro
Pro
Ala
Lys
-1
His
His
His
val
Arg
165
Thr
Ley
Leu
Ser
Phe

245

Pro

Ser
Thr
Gly
Agn
Ile
70

Gly
Lys

Phe

Ala
150
Gly
His
Leu
Ser
Glu
230
Leu

Glu

Ile

Phe
Thy
Phe
val
585

Pro
Ser
Thr
Phe
Ile
138
Pro
Asn
cys
Trp

Gln
218

TR
Val
Ala

Tyr

Gln

cys
Pro
40

Arg
Ala
Trp
Fhe
Gly
120
Ser
Leu
Ile
Leu
Leu
200
Thr
Asp
Hig
Phe

Lys

Glu
val

25
Met

Tyr
Ser
Lys

Thr
105

Tyr
Ser
Leu
Phe
Asn
185
Ser
bro
Trp
Glu
Ala

265
Leu

Met
10

Asp
Lys
Ser
Leu
Lys
20

Thy
Gln
Leu
Gly
Leu
170
Gly
Pro
Gly
Leu
Asn
250
Met

Leu

12

Glu
Clp
Ile
Ala
Gly
75

Leu

Lys

Pro
Gln
155
Ala
Arg
Gln
Pro
Leu

235
Asn

Leu

Ser
Gly
Asp
Thr
60

Met

Asp

Leu
ser
140
Asp
Asp
Gln
Gly
Asp
220
Ala
Thr
Thr

Pro

Asp
Asp
Ile
45

Lys
Lys
Asp
val
Asn
125
Lys

Thr

Gln
Ala
205
Sexr
Lys
His
Len

His

Lys
Ser
30

Pro
Thr
Leu
Met
Thr
110
Gly

Leu

Cys

Tyr
190
Leu
Pro
Thr
Phe
Arg

270
Thr

Lys
15

Ser
Ser
Ile
Arg
Gln
85

Glu
Val
Pro
Leu
Ile
175
val
Val
Ile
Trp
Leu
255
Gln

Arg

Phe
Gly
Leu
ger
Gly
80

Asn
His
aAsn
val
Gln
160
Leu
Ala
Pro
Phe
Val
240

Cys

Leu

1383



13

WO 00/61765 PCT/US00/09657
275 280 285
Thy Leu Gln Val Asn Thr Ile Ala Arg Ala Thr Leu Leu Asn Pro Glu
290 295 300
Gly Leu Val Asp Gln Val Thr Ser Ile Gly Arg Gln Gly Leu Ile Tyr
305 310 315 320
Leu Met Ser Thr Gly Leu Ala His Phe Thr Tyr Thr Asn Phe Cys Leu
328 330 335
Pro ABp Ser Leu Arg Ala Arg Gly Val Leu Ala Ile Pro Asn Tyr His
340 345 350
Tyr Arg Asp Asp Gly Leu Lys Ile Txp Ala Ala Ile Glu Ser Phe Val
355 360 365
Ser Glu Ile Val Gly Tyr Tyr Tyr Pro Ser Asp Ala Ser Val Gln Gln
370 375 380
Asp Ser Glu Leu Gln Ala Trp Thr Gly Glu Ile Phe Ala Gln Ala Phe
388 390 395 400
Leu Gly Arg Glu Ser Ser Gly Phe Pro Ser Arg Leu Cys Thr Pro Gly
405 410 418
¢lu Met Val Lys Phe Leu Thr Ala Ile Ile Phe Asn Cys Ser Ala Gln
420 425 430
"His Ala Ala val Asn Ser Gly Gln Asp Gly Arg Gly Gly Ile Arg Asp
438 440 445
Gly Glu Glu Gly Gly Asp Thr Pro Leu Leu Ala Asn
450 455 460
<210> 13
<211l> 1441
<212> DNA
«213s> Homo sapiens
€400» 13
atggcecacge tgogecagot gocgetctge cacccecatet acaagetect acteccccac &0
actcgataca cgetgecagyt gaacaccatc gegagggcea cgetgetcaa cceegaqgge 120
ctegtggace aggtcacgtc catcgggagg caaggectea tcetaecteat gagcacggge 180
ctggeecact tecacctacae caatttetge cttoeggaca geoctgeggge ccgeggegte 240
etggctatce ccaactacca ctaccgagac gacggectga agatctggge ggecattgag 300
agotttgtet cagaaategt gggetactat tatcccagtg acgecatetgt geageaggat 360
toggagetge aggcoctggac tggegagatt tttgetcaqq cgttectggy cogggaaage 420
tocaggtttoc caagccgget gtgeacocca ggagagatgg tgaagttcot cactgeoaate 480
atcttocaatt getetgeeca geacgetget gtcaacagrtg ggeageatga ctttggggee 540
tggatgeeca atgetecatc atcecatgagg cageccccac cocagaccas ggggaccace 600
acoctgaaga cttacctaga caccctccot gaagtgaaca tcagetgtaa caacctcootg 660
ctettetgyt tggttageoca agaacocaag gaccagagge cectgggoac ctacceagat 720
gageacttca cagaggagge cccgaggegg agcategeeg cottecagag ccgoeotggec 780
cagatctocaa gggacatcca ggagoggaac cagggtetgg cactgeccta cacctaccetyg B40
gaccotecee teattgagaa cagegtetec atertaaccac cceccaaatac cacccaagaa 200
gaaagaaagg tocaageatg aggaggacca gttoctcagg toctccagac ccttecateoe 260
tecctgttet cagttcacet gaaccttoto ttetgeacat ggagactttt geagecaaga 1020
tgagctetgae atcatacaaa ctgggecctyg agetgtgaga gaccageaca geagegtceca 1080
ggttaaaage cgetgaccaa agtcecaatgc acaatagoce ctecgaaagy aaggaaccge 1140
tteacttott gocecactty gaggcagecte ttgttecage ctettggaat goocagetty 1200
ggttictgag cttttetece teatceteer caatccccaa actecttecte ctaccatgec 1260
tttectacgtt ctotttette caageetaga geccaccagee cagettectt cteotggaaaa 1320
goctagaaac tgggeoacaga aggactgtgt goectggetaa catgtggtec ccotttgteoee 1380
:agcaccttt aaggggadgdy gaagaattgg agggcagett gectggacee ctaacqgetg 1440
1441
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Met
Leu
Ala
Gly
Thr
65
Leu
Ala
Ser
Glu
ser
145
Ile
Asp
Pro
Leu
val
225
Glu
Ser

Leu

Vval

<210>
<211>
<212>
«213>

<400>
Ala Thr

Leu Pro

Thr Leu
35

Arg Gln

50

Tyr Thr

Ala Ile
Ala Ile

Asp Ala
118

Ile Phe

130

Arg Leu

Phe Asn
the Gly

Pro Gln
19%

Pro @Glu

210

Ser Gln

Hig Phe
Arg Leu

Alg Leu

275
Ser Ile
290

<210
<211>
<212>
«213>

<400>

14

291

PRT

Homo sapiens

14

Leu Arg Gln
5

His Thr Arg

20

Leu Asn Pro

Gly Leu Ile

Asn Phe Cys
70
Pro Aen Tyr
8s
Glu Ser Phe
100
Ser Val Gln

Ala Gln Ala

Cys Thr Pro
150
Cys Ser Ala
165
Ala Trp Met
180
Thr Lys Gly

Val Asn Ile

Glu Pro Lys
230
Thr Glu Glu
245
Ala Gln Ile
260
Pro Tyr Thr

15

210

DNA

Homo sapiens

1s

Leu
TYY
Glu
Tyr
s

Leu
His
val
Gln
Phe
135
Gly
Gln
Pro
Thr
Ser
218
ABp

Ala

Ser

Tyr

Prc
Thr
Gly
Leu
Pro
™Y
Ser
Asp
120
Leu
Glu
His
Asn
Thr
200
Cys
Gln
Pro

Axg

Leu
280

Leu
Leu
25

Leu
Met
Asp
Arg
Glu
108
Ser
Gly
Met
Ala
Als
185
Thr
Asn
Arg
Arg
Asp

265
Asp

cye
10

Gln
val
Ser
Ser
Asp
20

Ile
Glu
Arg
val
Ala
170
Pro
Leu
ABn
Pro
Arg
250
Ile

Pro

His
val
ABP
Thr
Leu
75

App
val
Leu
Glu
Lys
158
Val
Ser
Lys
Leu
Leuy
23§
Ser

Gln

Pro

Pro
Asn
Gln
Gly
Arg
Gly
Gly
Gln
Ser
140
Phe
Asn
ger
Thr
Leu
220
Gly
Ile

Glu

Leu

Ile Tyr Lys

Thr
val
45

Leu
Ala
Leu
Tyr
Ala
125
Ser
Leu
Ser
Met
205
Leu
Thr
Ala
Arg

Ile
285

Ile
30
Thr
Ala
Arg
Lys
'z d
110
Txp
Gly
Thr
Gly
Arg
180

Leu

Phe

Ala

Asn
270
Glu

15
Ala

Ser
His
Gly

Ile
95
Tyr

Thr
Phe
Ala
Gln
175
Gln
Asp
Trp
Pro
Phe
258
Glu

Asn

Leu
Arg
Ile
Fhe

val
80
Trp

Pro
Gly
Pro
Ile
160
His
Pra
Thr
Leu
Asp
240
Gln

Gly

ser

PCT/US00/09657

atggccacge tgogcecaget goegetetge cacccocatet acaagetcct actececceac 60
actcgataca cgctgcaggt gaacaccate gegagggecos cogetgctcaa coceagaggge 120
ctogtggace agectgeggg cocgeggegt cctggetate cocaactacc actaccgaga 180

cgacggectg aagatotggg cggecattga

14

210
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<2105
<21l>
<212>
213>

<400>
Met Ala Thr

16

69

PRT

Homo sapiens

16
Leu Arg Gln Leu Pro Leu Cys His

Pro Ile

1

Leu Leu Pro

5

10

His Thr Arg Tyr Thr Leu Gln Val

20

25

Tyr Lys Leu
15

Aen Thr Ile Ala Arg

30

PCT/US00/09657

Ala Thr Leu
35
Arg Axrg Pro
g0
Asp Leu Gly
65

«210>
<21ll>
<212>
«213>

<400>
atggtgaagt
agtgggcage
ccacceoaga
aacatcagcet
aggeeecetgg
gccgeetteo
ctggcactge

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

400>
Met val Lys
1
Ala Ala val
Ala Pro Ser
35
Thr Leu Lys
S0
Apn Asn
65

Arg Pro

Leu
Leu
Arg Arg Ser
Gln

115
Pro

Asp Ile

Asp Pro
130

teccteactge
atgactttgg

ccaaggggac
gtaacaacct

gcacectaces

Leu Asn Pro Glu Gly Leu Val Asp

40

Gly Tyr Pro Gln Leuw Pro Leu Pro

g5
Gly His

17

420

DNA

Homo sapiens

17

aatcatette
ggcctggatg
caccacecty
ccteotette
agatgagcac

aattgctetg
ccgaatgete
aagacttace
tggttggtta
ttcacagagy

Gln Pro Ala Gly Pro

45

Axg Arg Arg Pro Glu

60

coragcacge
catcatccat
tagacaceer
gccaagaacce

aggeccegad

tgctgtcaac
gaggeagecc
ccotgaagcy
caaggaccag
gcqgageate

60
120
180
240
300

agagcaegect
cotacaceta

ggeccagate
cotggacact

tcaagggaca
coceteattyg

18

139

PRT

Homo sapiens

1B
Phe Leu Thr Ala Ile Ile Phe
5 10
Asn Ser Cly Gln His Asp Phe
20 25
Ser Met Pro

Asn
Qly

Gln Pro Pro Gln

40
Thr

Arg

Thr Tyr Leu Asgp Leu Pro Glu

s
Trp val

Leu Leu Phe

70
Tyr

Gln
158
Phe

Leu Ser

Glu His
80
Arg

Gly Thr
85
Ile Ala
100
Glu Arg

Pro Asp

Ala Phe Gln Ser Leu

105

Asn Gln Gly Leu Ala Leu

120

Leu Ile Glu Asn Ser Val Ile

135

Ser

15

tccaggagcg
agaacagegt

Ser

Ala Trp

Thr Lys
45
Val Aen
60
Glu Pro
Glu

Ala Gln

Pro Tyr

125

Ala Gln His
15

Mebt Pro Asn

30

Gly Thr Thr

Ile Ser Cys

Lys App Gln
80
Glu Ala Pro
95
Ile Ser Axg
110
Thr Tyr Leu

gaaccagggt
ctccatctaa

360
420
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<210>
<211l>
<212>

18
588
DNA

<213> Homo mapiens

<400>
atggccacge
actogataca
cteogtggace
ctggoceoact
ctggetatce
ageotctgtet
toggagetge
tcaggtttec
atctteaatt
atcagggatg

«210»
<211
<212>
<213x

<400>

Leu Pro
Thr
35
Arg
50
Tyxr

Leu Ala

Ala
Ser Asp

118
CGlu Ile
130
8er Arg
148
Ile Phe

cly Arg

Leu Ala

155

<210>

<211>

<21l2>
<213>

Ala Thr

Leu
Gln
Thr
Ile
Ile
Ala
Phe
Leu
Asn

Gly

19
tgcgeccaget
cgetgeaggt
aggtcacgte
tcacctacac
ccaactacca
cagaaatcegt
aggeetggac
caageegact
getetgoeea

gtgaagaggg

20
185
PRT

geoegoetetge
gaacaccate
categggagy
caatttetge
ctaccgagac
gggetactat
tggcgagatt
gtgcacecea
geacgetget
aggtgatact

Homo sapiens

20
Leu Arg
5
His
20
Leu Asn

Gly Leu

Asn Phe

Gln Leu
Thr Axg Tyr
Pro

Ile

Cys

Pro
Thr

Glu Gly

Tyr Leu
S5

Leu Pro

70

Asn
85
Sexr

Pro

Glu
100
Ser Val

ala Gln

Cys Thr

Tyr
bPhe
Gln
Ala

Pro

His 7Tyr

Val Ser

Gln Asp
120
Phe Leu
136

Gly Glu

150

Ser
165
Ile

Cys

Gly
180

Asn

21
898
DNA

Ala

Arg

Gln His

Asp Gly

Homo sapiens

caccecatet
gcgagggceca
caaggcetea
ctteecggaca
gacggcectga
tatcecagtyg
tttgcteagy
ggagagatgg
gtcaacagtg
ceccttetgg

Leu Cys Hig
10
Glin

Leu val

25
Leu

Val Asp

Met Ser Thy

Leu
78
Asp

Asp Ser

Arg Asp

Glu Ile Val

108

Sexr CGlu Leu

Gly Arg Glu

acaagetoect
cgetgetcaa
tctaccteat
geetgeggyce
agatctggge
acgecatctgt
cgrtcerggyg
tgaagttoct
ggcaggacgy
ccaactga

Pro Ile Tyr
Ile
30
Thr

Asn Thr

val
45
Leu

Gln
Gly Ala
80

Arg

Ala Arg

Gly Leu Lys

Gly

110
Gln Ala Tzp
125
Ser

ser Gly

© 140

Met Val Lys
155
Ala Val
170

Glu

Ala

Glu
185

Gly

16

Phe Leu Thr

Asn Ser Gly
Thr

180

Gly Asp

PCT/US00/09657

actcccccac
ccecogaggge
gagoacggge
ccgoggegte
ggccattgay
gcagcaggat
ccgggaaage
cactgcaate
cagaggtgga

Lys Leu
is
Ala Arg

Ser Xle

His Phe

Val
80

Gly

Ile
95
Pro

Thr Gly

Phe Pro

Ala Ile
160
Gln Asp
175

Pro Leu

60
120
180
240
300
360
420
480
540
588



WO 00/61765

400>
atgeccaaty
ctgaagactt
tectggttgg
cacttcacag
atctecaaggg
cotopectea
agaaaggtec
ctgtteteag
ctetgacatc
taaaageege
acttettgec
ttetgagett
ctacgttectce
tggaaactygy
cacctttaag

<210
211>
<212
<213>»

<400>

Met Pro Asn

1

Gly Thr Thr

Ile Ser Cys
35

Lys Asp Gln

50

Glu Ala Pro

&5
Ile Ser Arg

Thr Tyr Leu

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

21
ctccatcate
acctagacac
ttagccaaga
aggaggecees
acatccagga
ttgagaacag
aagcatgagy
ttecacctgaa
atacaaacty
tgaccaaagt
cecacttgggg
ttcteecectca
tttetteocaa
geacagaags
gggaggggaa

22
il10
PRT

catgagygcay
cectecceotgaa
acccaaggac
gaggcggage
geggaaceay
cgtcteoecate
aggacecaget
cettetette
ggceotgage
ccaatgeaca
cagcctettg
teetocceaa
gcctagagoeco
actgtgtgec
gaattggagg

Homo sapiens

22

Ala Pro
5

Thr Leu

20

Asn Asnp

Arg Pro

Arg Arg

Ser
Lys
Leu
Leu

Ser

Ser
Thr

Leu
40
Gly
31
Ile

70

Asp Ile

85
Asp Pro
100

23
2604
DNA

<400> 23

atggggagga
cagteeggge
tteteoatet
ctgggtgage
caagactgtg
geccaggaac
ctagecctec
ctgetgetge
cgectgtgty
acactggtgg
ttegeecactg

acagatcttyg
cgetgaceag
cagecatctga
cagecagagg
ggcggagaga
atccecagaga
gcccagaaac
ggceagegtt
tgaccactgg
gecacgtgtgag
gatcggtaca

Gln

Pro

Glu

Leu

Homo sapiens

ggggacattg
gcggagggcea
tceeteecte
gaceggetgt
ggaageeccga
gagetgggec
ccagcectght
gecggggeat
toccracety
tgaaageqee
gaagtacaag

Met Arg
Tyr Leu
25
Leu Phe
Thr Tyx
Ala Ala

Arg Asn

Ile Glu
108

cecccaceee
gtgaacatca
cagaggeece
atecgccgect
gatetggoas
taaccaccce
cctcaggtee
tgecacatgga
tgtgagagac
atagceceaere
tteccagococtc
teccccaaact
accageecag
tggctaacat
gcagcttgcec

Gln
10
Asp

Pro
Thr

Trp Leu

Pro Asp

Phe Gln
75
Gln Gly
90

Agn Ser

gggagtggge
gtgtcccaat
cgcagtggaa
gtcagaggcea
gecgecagesa
catectcaga
ceggegtgee
cocttectee
agggccggea
aagcageggc
gtgcgttgea

17

PCT/US00/09657
agaccaaggg gaccaccace 60
getgtaacaa cetecteete 120
tgggcoaccta cecagatgag 180
tccagageeg cctggeceecag 240
tgecctacac ctaccetggac 300
caaataccac ccaagaagas 380
tccagacect tecatectee 420
gacttttgea gocaagatgg 480
cagcacagca gcgtecagyt 540
cgaaaggaag gaaccgctte 600
ttggaatgce cageottgggat 660
ccttetecta ccatgecttt 720
cttecttete tggaaaagee 780
gtggtcecct ttgtecctag 840
tggaccecta acggetgr 898
Pro Pro Gln Thr Lys
15

Leu Pro Glu Val Asen

30
Val Ser Gln Glu Pro

45
Glu His Phe Thr Glu
60
Ser Arg Leu Ala Gln
80
Leu Ala Leu Pro Tyr
95

Val Ser Ile

110
ggacaagcac tccagggeat 60
tatacaggecg ttacecteett 120
ceccaggetee tgatatecat 180
agcaaacaag tattagagtyg 240
gggagetten gagagagaaa 300
cctacorage cocgeagecc 360
gctettoctee tecaggecqgyg 420
tteccateat ggeagtgtac 480
cactggacaa catcetetgte 540
tagatcgaat gageaggyac €00
cagcggaget gogtgagote 660
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ttgetgctge gtgtacacaa ggagcegetac gotttottec geaaggacte ttggtactgt 720
agccgeatct gtgtcacecga accggatggt agtgtatece acttcoccectg ctatcagtgg 780
attgaagget actgcaccgt ggagotgagg ccaggaacag caagaactat ttgteaggac 840
toctcttecce teocteetgga tcacaggaca cgggagetec gggeccgaca agaatgcetac 500
cgctggaaga totatgocee tggettoece tgecatggtag acgtoaacag ctttcaggay 960
atggagtcag acaagaaatt tgocttgaca aagacgacaa cttgtgtaga ccagggtgac 1020
agecagtgaga atcggtacct goceggette cecatgalaa ttgacatcee atcectgatg 1080
tacatggage ccaatgttcg atactcagec accadagacga tctegetget cttcaatgee 1140
atcectgegt cottgggaat gaagettega gggetgttgy ategoaaggg ctectggaag 1200
aagcetggatg acatgcagaa catettctgg tgccataaga ccettcacgac aaagtatgee 1260
acagagcact ggtgtgaaga tcacttettt gggtaccagt acctgaatgg tgtcaatoce 1320
gtcatgetee actgeatcte tagettgece ageaagetge ctgtcaccaa tgacatggtg 1380
gocceettge tgggacagga cacatgecty cagacagage tagagagggg gaacatctte 14490
ctagcggact actggatcct ggocggaggee cccacceact goetaaacqgy eocgccageag 1500
tacgtggeeg ceccactgtg cetgetgtgg ctcagooccce aggaggedet ggtgeocttyg 1560
gocatocage toagecagac cccocgggect gacageccca tettcctgee cactgactece 1620
gaatgggact ggcetgetgge caagacgtdg gtgegeaact ctgagttcoct ggtgcacgaa 1680

' aacaacacgc actttctgtg cacgecatttg ctgtgegagg ccottegecat ggecacgety 1740
cgecagetge cgctctgeca cecccatetac aageteoctac tccoccacac togatacacy 1800
ctgcaggtga acaccatege gagggecacg ctgetcaacce cegagggcct cgtggaccag 1860
gtcacgteoca togggaggea aggecteate taccteatga geacgggect ggcccactte 1920
acctacacca atttctgect tecggacage ctgegggoese geggeqareet ggcotatcece 1980
aactaccact accgagacga cggectgaag atctgggogg cecattgagag ctttgtcetcea 2040
gaaategtgg getactatta toccagtgac geatctgtge agecaggattc ggagcetgeag 2100
gootggactg gegagatttt tgetcaggeg ttceotgggee gggaaagcte aggtttecca 2160
agceggergt gocaccecadg agagatagtg aagtteoctcea ctgcaatcat ctteaattge 2220
totgeocage acgetgetgt caacagtggg cagcatgact thtggggcctg gatgoccaat 2280
gotccatcat ccatgaggea gooccocaces cagaccaady ggaccaccac cctgaagact 2340
tacectagaca coctcectga agtgaacatc agctgtaaca acctectect cttectggttg 2400
gttagccaag aacccaagga ccagaggece ctgggecacet acecagatga geacttceaca 2460
gaggaggces cgaggoggag catecgeegec ttecagagec goctggecca gatctoaagy 2520
gacatccagg agcggaacca gggtctggea ctgecctaca cctacctgga coctececte 2580
attgagaaca gegtetcocat ctaa 2604

<210> 24
<211>» B67
<212> PRT
«213> Homo sapiens
<400> 24
Met Gly Arg Asn Arg Ser Trp Gly Thr Leu Gly Ser Gly Arg Thr Ser
1 8 10 15
Thr Pro Gly His Gln Sexr Gly Pro Leu Thr Arg Arg Arg Ala Val Ser
20 25 30
Gln Leu Tyr Arg Arg Tyr Leu Leu Phe Ser Ile Ser Ala Ser Asp Pro
35 40 45
Ser Leu Arg Sexy Cly Thr Gln Ala Pro Asp Ile His Leu Gly Glu Pro
50 33 60
Ala Arg Gly Thr Gly Cys Val Arg Gly Lys Gln Thr Ser Ile Arg Val
€5 70 75 8o
Gln Asp Cys Gly Arg Arg Glu Glu Ala Arg Ala Ala Ser Arg Glu Leu
85 90 95
Arg Arg Glu Lys Ala Glm Glu His Pro Arg Glu Ser Trp Ala His Pro
100 105 110
Gln Pro Tyr Pro Ala Pro Gln Pro Leu Ala Leu Arg Pro Glu Thr Gln

18
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Pro Cys
130
Pro Ala
145
Arg Leu

Asn Ile
Arg Leu

Tyr Lys
210
Val His
225
Ser Arg

Thr Ala

Arg Thr
450

Tyr Ala

305

Met Glu

Asp Glun
Lys Ile

Ser Ala
370

Leu Gly

388

Lys Leu

Thr Lys

Gln Tyr

Leu Pro
450

Gly Gln

465

Leu Ala

Qly Arg
Pro Gln
Gly Pro

530

Leu Leu
545

115
Pro

Leu
Cys
Ser
Asp
195
val
Lys
Ile
Gln
Arg
275
Arg
Pro
ser
Gly
Asp
358
Thr
Met
Asp
Tyr
Leu
435
Ser
Asp
Asp
Gln
aly
515

Agp

Ala

Ala
Pro
val
val
180
Arg
Axrg
Glu
Cys
Trp
260
Thr
Glu
Gly
Asp
Asp
340
Ile
Lys
Lys
Asp
Val
420
Asn
Lys

Thx

Gln
$00
Ala
Ser

Lys

Cys
Gly
Thr
165
Thr
Met
Cys
Arg
val
24§
Ile
Ile
Leu
Phe
Lys
328
Ser
Pro
Thr
Leu
Met
408
Thr
Gly
Leu
Cys
Trp
485
Tyr
Len

Pro

Thy

Ary
His
150
Thr
Leu
Gly
Thy
Tyr
230
Thr
Glu
Cys
Axg
Pro
310
Lys
Ser
Ser
Ile
Arg
350
Gln
Glu
Val
Pro
Leu
470
Ile
val
val

Ile

Trp
550

Serxr
135
Pro
Gly
val
Arg
Ala
215
Ala
@lu
Gly
Gln
Ala
295
Cys
Phe
Gly
Leu
Eer
3758
Gly
ABn
His
Asn
val
455
Gln
Leu
Ala

Pro

Phe
535

120
Ser

Phe
Pro
Gly
Amp
200
Glu
Phe
bro
Tyx
Asp
280
Arg
Met
Ala
Asn
Met
360
Leu
Leu
Ile
Trp
PYO
440
Thr
Thr
Ala
Ala
Leu

520
Leu

Preo
Leu
TYL
Thr
185
Phe
Leu
Phe
ASp
Cys
26S
Ser
Gln
val
Leu
Arg
345
Tve
Leu

Len

Phe

Cys
425
val
Asn
Glu
Glu
Pro
505
Ala

Pro

Val Arg Asn

Pra
Leu

Leu
17¢

cys
Ala
Gly
Arg
Gly
250
Thr
Leu
Glu
Asp

Thr
330
Ty

Met
Phe
Asp
410
Glu
Met
Asp
Leu
ala
490
Leu
Ile
Thr

ser

19

Gly
Pro
1565
Arg
aly
Pro
Glu
Lys
235
ser
val
Pro
Cys
val
315
Lys
Leu
Glu
Asn
Axg
395
Cys
Asp
Leu
Met
Glu
475
Pro
Cys
Gln
Asp

Glu
558

Arg
140
Ile
Ala
Glu
Gly
Leu
220
Asp
Val
Glu

Leu

Tyr
300
Asn
Thr
Pro
Pro
Ala
380
Lys
His
His
Hig
val
460
Arg
Thr
Leu
Leu
Ser

540
Phe

128
Leu

Met
Gly
gey
Ser
205
Leu
Sexr
Ser
Leu
Leu
285
Arg
Ser
Thr
Gly
Asn
365
Ile
Gly
Lys
Phe
Cys
445

Ala
Gly
His

Len
Ser
525

Glu

Leu

Leu
Ala
Thr
Fro
130
val
Leu
Trp
His
Arg

270
Leu

Trp

Phe

Phe
350
Val
fro
Ser
Thy
Phe
430
Ile

Pro

Asn

Trp
510
Gln

Trp
val

Leu
val
Leu
175
Lys
Gln

Leu

Phe
2585
Pro
Rep
Lys
Gln

Cys
i35
Pro

Ala
Trp
Phe
418
Gly
Ser
Leu
Ile
Leu
4985
Leu
Thr
Asgp

Hia

Axrg
Tyr
160
Asp
Gln
Lys
Arg
cys
240
Pro
Gly
Hig
Ile
Glu
320
val
Met
Tyr
Ser
Lys

400
Thx

Tyr
Ber
Leuy
Phe
480
Asn
Sexr
Pro
Trp

Glu
560

PCT/US00/09657
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Ala Phe
575

Lys

Leu Leu Glu Ala

570
Cys

Phe Thr His
565

Arg

Asn Asn Thr His Leu Cys

Leu His Pro Ile Leu

585
Leu

Thr Leu Gln Leu Pro

580
His

Met Ala TYEr

590
Gln val Thr Ile Ala
605

val

Thr
600
Gly

Pro Thr Arg Tyr Apn Axrg

595
Leu

Leu Leu

val Gln Thr
620

Gly

Glu Ile
615

Tyr

Thr Leu Asn Pro Leu ser

510
Arg

Asp

Thy
638
Leu

Ala Phe
640

val

Gln Leu Ile Leu Met Ser Leu His

630
Cys

Gly
625
Thr

Aly

ser Ala
650

Asp

Gly
655
Ile

Phe
645
Asn

Tyr Thr Asn Leu Pro Asp Arg

Ala Ile Pro His Gly Leu

660
Glu

Leu TYY Tyx Arg Asp Trp

665
Glu

Lys
670

Ala Phe Val Ser Ile Val Pro

680
Asp

Ala Ile Sex
§75

Ala

Gly Tyr

685
val Gln Glu Ala
€685

Phe

Gln
700
Ser

Ser Asp Ser Gln Sex Leu Trp Thr Gly

690
Tle Glu
715

Lys

Glu Gln
708

sexr

Phe Ala Ala
710

Pro

Phe Pro
720

Ile

Leu Gly Ser Gly

Thr Glu
725
Ser

Met Vval
730

Ala

Phe Ala
738

Gln

Arg Leu Cys Gly Leu Thr

Ile Phe Ala Ala val

745
Ala

Asn Gln His Asn Ser Hia

Cys
740
Ala

Gly
750

Fhe Arg

Aan Pro Ser Ser Gln

760
Thr

Asp Gly
788

Gln

Met Pro Met
765

Tyr

Trp Pro
Thr
778
Ser

Pro Thr Thr Leu Thr

780
Leu

Pro Thr
770

Pro

Lys Gly Lys Leu Asp

Glu val Ile
790

Lys

Asn Leu
795

Leu

Leu Leu Phe
785

val

Asn Asn Leu
800

ASp

Cys Trp

@ln Glu Gln Pro Thr

810
Arg

Pro
B80S
@lu

Ser Asp Arg Gly Bro

813
Fhe

Tyr

Glu Phe Thr
820

Ala

Glu Ala Ala
830

Asn

His Pro Arg
825

Asp

Ser Tle Ala Gln

Leu Gln Ile Ile Gln

838
Leu

Ser Arg Ser Arg Glu Gln

840
Leu

Arg
B4sS
Ile

Gly

Ala
850
Ser

Leu Pro Tyr Thr Pro Leu Glu Asn Ser

860

Pro

Tyr
855

Asp

val
868

Tle

<210
<211>
«212>
<213>

25

1938

DNA

Homo sapiens

<400> 25

atggggagga
cagtecggge
tteteocacet
¢tgggtgage
caagactgtg
geecagganc
ctageecteoe
ctgctgetye

acagatettg
cgetgaceay
tagcatctga
cagccagagyg
ggeggagaga
atcccagaga
gcccagaaac
ggecagegtt

gggaacattg
geggagggea
teeoctocete
gaccyggetgt
ggaageccga
gagetgggce
ceagcectgt
geeggggeat

gagagtgage
gtgtececcaat
cgcagtggaa
gtcagaggca
gecgecagea
catectecage
ccggegtgec
ceccttectee

20

ggacaagcac
tatacaggeg
ceeaggeteoc
ageaaacaag
gggagetteg
cctacccage
gotettetee
tteccatcat

tecagggeat
ttacctectt
tgatataeat
tattagagtg
gagagagaaa
ccegeagecco
tcecaggeogg
ggcagtgtac

&0
120
180
240
300
360
420
480
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cgectgrgty
acactggtgg
ttegeeecety
ttgetgetge
agccgeatct
attgaaggcet
tetctteece
cgetggaaga
atggagteag
ageagtgaga
tacatggage
atccctgegt
aagetggatyg
acagageact
gtcatgeotec
geecocttge
ctagecggact
tacatggeeg
gocatacage
gaatgggact
aacaacacge
cguragatge
ctgcaggtga
cotgegggec
gatetgggeg

<210>
<211
®212>
<213>

<400>
Arg

Met Gly
1
Thy Pro

Gln Leu
35
Ser Leu
50
Ala Arg
65
Gln Asp

Arg Arg

Gln Pro

Gly
Tyr
Arg
Gly
Cys
Glu

tgaccactgg
geacgtgrygg
gatcggtaca
gtgtacacaa
gtgtecacega
actgcacegt
tecteetgga
tctatgecee
acaagaaatt
atecggtacct
ccaatgttcy
ccttgggaat
acatgcagaa
ggrgtgaaga
actgecataote
tgggacagga
actggatect
ccecactatyg
teagecagace
ggetgetgge
actrteetgry
cgetetgaca
acacecatcge
cgeggegtee
gecattaga

26
645
PRT

26
Asn
S
His Gln
20
Arg Arg

Ser Gly

Thr Gly

Cly Arg
a5
Lys Ala
100

Pro Ala

115

Pro Cys
130

Pro Ala

145

Arg Leu

Asn Ile

Pro
Leu
Cys

Ser

Ala Cys

Pro Gly

Arg Ser
Ser
Tyr
Thr
Cys
70

Arg
Gln
Pro

Arg

Hig

tecotacoty
tgaaagececee
gaagtacaag
agagcgctac
aceggatagt
ggagctgagg
tcacaggaca
tggettecee
tgccttgaca
geceggette
atacteagee
gaagcttcga
catcttetay
tcacttettt
tagettgeee
cacatgectg
ggeggaggec
cctactgegy
ceecgggect
caagacgtgg
cacgeatteg
coecatetac
gagggecacg
tggetateee

Homo sapiens

Trp Gly

Gly Pro
Leu
40

Ala

Leu

Gln
58
Val Axg

Glu Glu

Glu His

Gln Pro
120
Ser Ser
138

Pre Phe

180

Thr
166
Thr

val

Val

Thr

Leu

Gly Pro

val Gly

Thr
Len
25

Phe
Pra
Gly
Ala
Pro
108
Leu
Pro
Leu
TyTr

Thy Cys

agggccggea
aagcagegge
gtgegttgea
gotttettee
agtgtatcce
ccaggaacag
cgggagetec
tgecatggtag
aagacgacaa
cccatgaaaa
accaagacga
gggetgttgg
tgccataaga
gggtaccagt
agcaagcetge
cagacagagce
cccaccecact
ctcageccee
gacageecca
gtgegecaact
ctgrgegagy
aagetectac
ctgeteaace
caactaccac

Leu
10
Thr

Gly
Arg
Sexr Ile
Asp Ile
Gln

75
Ala

Lys

Arg
80
Arg Glu

Ala Leu

Pro Gly

Leu Pro
158
Leu Arg
170

Gly

21

cactggacaa
tagategaat
cageggaget
geaaggactc
acttccecty
caagaactat
gggeecgaca
acgtcaacayg
cttgtataga
ttgacatecc
tetegorget
atcgcaaggd
ccttcacgac
acctgaatgy
ctgteacecaa
tagagagggg
gectaaacqy
agggggeget
tettectgaec
ctgagttect
cetecgecat
taceecacac
ecgagggeet
tacegagacy

Ser Gly Arg
Ala
30

ser

Arg Arg
Ala
45

Leu

Ser

His
60
Thy

Gly

Ser Ile

Ala Ser Arg
Ala
110

Glu

Ser Trp
Pro
128
Leu

Arg

Arg Leu

140

Ile Met Ala

Ala @ly Thr

Glu Ser Pro

PCT/US00/09657
catctetgee 540
gggcagggac 600
gagrgagete 660
ttgogtactgt 720
ctateagtgy 780
ttgtcaggac 840
agaatgctac apo
cttteagagay 960
ccagggtgac 1020
ateecctgatg 1080
cttcaatgeoc 1140
cteetggaay 1200
aaagtatgte 1260
tgtcaatece 1320
tgacatggtg 1380
gaacatette 1440
cogocageayg 1500
ggtgeecttg 1560
cactgactee 1620
ggtgcacgaa 1680
ggecacgetyg 1740
tcgatacacy 1800
cgtggaccag 1860
acggeectgaa 1920

1938
Thr Ser
1S
val Ser
ABp Pro
Glu Pro
Arg Val
80
Glu Leu
95
His Pro
Thr Gln
Leu Arg
Val Tyr
160
Leu Asp
175
Lys Gln
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Val
225
Sexr

Thr
Arg
Tyr
308
Met
Asp
Lys
Ser

385
Lys

Gln
Leu
Gly
465
Leu

Gly

Pro

Leu
Lys
210
Hip

Arg

Ala
Thr
2590
Ala
Glu
Gin
Ile
Ala
370
Gly
Leu

Lys

Pro
450
Gln
Ala
Arg
Gln
Pro
530
Leu
Asn
Ala
Leu

Thr
610

AsBp

165

val

Lys

Ile

Gln
Arg
275

Arg
Pro
Ser
Gly
Agp
3585
Thy
Met
Asp
Tyx
Leu
435
Ser
Asp
Asp
Gln
Gly
818
Asp
Ala
Thx
Thr
Pro

595
Leu

180
aArg

Arg
Glu
Cys
Trp
260
Thr
Glu
Gly
Asp
Asp
340
Ile
Lys
Lys
Asp
Val
420
Agn
Lys
Thr
Tyr
Gln
500
Ala
Ser
Lys
His
Leu
580
His

Leu

Met
cys
Arg
val
245
Ile
Ile
Leu
Phe
Lys
328
Ser
Pro
Thy
Leu
Met
408
Thy
Gly
Leu
Cys
rp
485
TV
Len
Pro
Thy
Phe
L1
Arg
Thr

Asn

Gly Arg Asp

Thr
TyY
230
Thr
Glu
Cys
Arg
Pro
310
Lys
Sexr
Sexr
Ile
Arg
390
Gln
Glu
val
Pro
Leu
470
Ile
Val

val

Ile

Trp
550
Leu
Gln

Arg

PXo

Ala
215
Ala
Glu
Gly
Gln
Ala
295
Cys
Phe
Gly
Leu
Ser
375
Gly
ABn
His
AsSn
val
455
Gln
Leu
Ala
Pro
FPhe
538
val
Cys
Leu
Tyr

Glu
615

200
Glu

Phe
Pro
Tyr
Asp
280
Arg
Met
Ala
Asn
Met
360
Leu
Leu
Ile
Trp
Pro
440
Thr
Thr
Ala
Ala
Leu
520
Leu
Arg
Thy
Pro
Thr

600
Gly

185
Phe

Leu
Phe
AP
Cys
265
Ser
Gln
val
Leu
Arg
345
Leu
Leu
Phe
Cys
425
val
Asn
Glu
Glu
Pro
505
Ala
Pro
Asn
His
Leu
585

Leu

Leu

Ala
Gly
Arg
Gly
250
Thr
Leu
Glu

Asp

Thr
330

Tyr
Met
Phe
ABp
Trp
410
Glu
Met
Asp
Leu
Ala
490
Leu
Ile
Thr

Ser

Leu
570
Cya

Gln

val

22

Pro
Glu
Lys
238
Ser

Val

Pro

val
315
Lys
Leu
Glu
Ash
Arg
398
Cys
Agp
Leu
Met
Glu

4758
Pro

Gln
Asp
Glu
555
Leu
His
Val

Asp

Gly
Leu
220
Asp
val
Glu
Leu
300
Asn
Thr
Pro
Pro
Ala
380
Lys
Hig
His
His
val
460
Arg
Thr
Leu
Leu
ser

540
FPhe

Pro
Aan

Gln
620

180
8er Val
208
Leu Leu

Ser Trp
Ser His

Leu Arg
270

Leu Leu

285

Arg Trp

Ser Phe
Thr Thr

Gly Phe
350

Asn Val

365

Ile Pro

Gly Ser
Lys Thr

Phe Phe
430

Cys Ile

445

Ala Pro

Gly Asn
His Cys

Leu Trp
810
Ser Gln
825
Glu Trp

Ley Vval
Glu Ala

Ile Tyr
530

Thr Ile

608

Pro Ala

Gln

Leu

Phe
2585
PYO
Asp
Lys
Gln
Cys

335
Pro

Ala
Trp
Phe
418
Gly
Ser
Leu
Ile
Leu
495
Leu
Thr
Asp
His
Phe
575
Lys
Ala

aly

Lys
Arg
Cys
240
Pro
Gly
His
Ile
Glu
320
val
Met
Tyr
ser
Lys

400
Thr

TYY
Ser
Leu
Phe
480
Asn
Ser
Pro
Trp
Glu
560
Ala
Leu
Axg

Pro

PCT/US00/09657
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Arg Avrg Pro
625
App Leu Gly

<210>
<21ll>
212>
213>

<400>
atggggagga
cagteceggge
ttctecatet
ctgggtgage
caagactgtg
geccaggaac
ctageeetee
ctgotgetge
egactgtygty
acactggtgg
ttogeeecty
ttgatgetge
ageecgeatet
attgaagget
tetetteece
cgetggaaga
atggagreag
ageagtggga
tacatggage
atcootgeat
aagetggaty
acagagcact
gteatgatcoe
geccccettge
ctagcggact
tacgtgqcey
gecatceage
gaatgggact
aacaacacge
cgcecagetge
ctgcaggtga
gtecacgtoea
acctacacca
aactaccact
gaaatcgtgg
gectggacty
ageeggetgt
tectgeccage
gaagagggag

PCT/US00/09657

Gly Tyr Pro Gln Leu Pro Leu Pro Arg Arg Arg Pro Glu
630

Gly His
645

27
2316
DNA

Homo gapiens

27
acagatcttg
cgctgaccag
cagcatctga
cagecagadgg
ggcggagaga
atcccagaga
geccagaaac
ggecagegtt
tgaccactgyg
geacgtgtgg
gatcagtaca
gtgtacacaa
gtgtcaccga
actgcecacegt
tcoteoctgga
tetatgeceee
acaagaaatt
atcggtacct
ccaatgrteg
ccttgggaat
acatgcagaa
ggtgtgaaga
actgcatete
tgggacagga
actggatcct
cecccactygtey
tcagccagac
ggetgergae
actttetgtg
cgetetgoea
acaccatcge
tegggaggcea
atttetgect
accgagacga
getactatta
gegagattte
geaceceagy
acgetgetgt
gtgatactee

<210> 28

<211> 771
<212> PRT
<213> Homo sapiens

ggggacattg
geggagggoea
teecteecte
gaccggetgt
ggaagcecga
gagctgggcc
ccagceetgt
geeggggeat
toocctacetyg
tgaaagccee
gaagtacaag
gaagegetac
accggatggt
ggagetgagy
tcacaggaca
tggettecce
tgeettgaca
geceggoette
atactcagee
gaagettega
catcttetgg
tcacteetee
tagettgece
cacatgectg
ggeggaggcec
cetgetgtgg
cececegggect
caagacgtgy
cacgcatttyg
cegeatetac
gagggcecacg
aggccteate
tecggacage
cggcececrgaag
tccoagtgac
tgctcaggeg
agagatggtg
caacagtoggy
cettetggee

638

gggagtggge
grgreecaat
cgcagtggaa
gtcagaggea
geegeecagea
catcceteage
ceggegtgee
cecettectee
agggecggea
aagcagegge
gtgegttgea
getttettee
agtgtatcee
cecaggaacay
cgggagetee
tgcatggtag
aagacgacaa
ccoatgaaaa
accaagacyga
gggctgttay
tgocataaga
gggtaccagt
agcaagetge
cagacagage
ceccacceact
ctcageeece
gacagececea
gtgegecaact
ctatgegagy
aagcteectac
ctgctcaace
taccteatga
cegegggeee
atctgggegg
geatotgtyge
ttcctgggee
aagttcetea
caggacggea
aagtga

23

ggacaagcac
tatacaggeg
coeaggetee
agcaaacaag
gggagettey
catacecage
getettetee
ttcecatcat
cactggacaa
tagatcgaat
cagcggaget
geaaggacte
actteccoctg
caagaactat
gggcecgaca
acgtcaacaqg
cttgtgtaga
ttgacatcee
tetegetget
atcgcaaggg
cctteoacgac
acctgaatgg
ctgteaccaa
tagagagggg
gcctaaacgg
agggggeget
tetrectgoe
ctgagtteect
cettegecat
tcooecacac
ccgagggect
gcacgggeet
geggegtect
ccattgagag
agcaggattc
gggaaagete
ctgcaatcat
gaggtggaat

640

tecagggeat
ttaccteectt
tgatatccat
tattagagtg
gagagagaaa
cecegeagece
tccaggecgg
ggecagtgtac
catotetgte
gggcagggac
gggtgagete
teggtactge
ctatcagtgg
tegtcaggac
agaatgcetac
ctttoaggay
ccagggtgac
atecectgatg
etreaatgee
ctoctggaag
aaagtatgece
tgtcaateoco
tgacataaty
gaacatctte
ccgeeageag
ggtgcectey
cactgactea
gagtgcacagaa
ggecacgekg
tecgatacacy
cgtggaccag
ggeccactte
ggetatecee
ctttgtetea
ggagctgcag
aggtttecca
cttecaattyge

cagggatggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1280
2040
2100
2160
2220
2280
2316
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Met
Thr
Gln
Ser
Ala
&5

@ln
Arg
Gln

Pro

Pro
145

Lys
8ex
Leu
385
Lys

Thx

400>

Gly
Pro
Leu
Leu
50

Arg
Asp
Arg

Pro

Cys
130
Ala
Ley
Ile
Leu
Lys
210
His
Arg
YL
Ala
Thr
290
Ala
(e38))
Gln
Ile
Ala
370
Gly

Leu

Lys

Arg
Gly
Tyx
35

Arg
Gly
Cys
Glu

TYyr
118
Pro
Leu
cysa
Ser
Asp
195
val
Lys
Tle
Gln
Arg
278
Arg
Pro
Ser
Gly
Asp
355
Thr
Met
Asp

TyT

28
Asn

His
20

Aryg
Ser
Thx
Gly
Liys
100
Pro
Ala
Pro
val
val
180
Arg
Arg
Glu
Cys
TP
260
Thr
Glu
Gly
ABp
Asp
340
Ile
Lys
Lys
Asp

val
420

Arg
Gln
Arg
Gly
Gly
Axrg
85

Ala
Ala
cys
Gly
Thr
165
Thr
Met
Cys
Arg
val
245
Ile
Ile
Leu
Phe
Lys
328
Ser
Pro
Thr
Leu
Met

405
Thy

ser
Ser
Tyr

Thr

Cys
70

Arg
Gln
Pro
Arg
His
150
Thr
Leu
dly

Thr

yy'a4
230
Thr
Glu
Cys
Arg
Pro
310
Lys
Ser
Ser
Ile
Arg
390
Gln

Glu

Trp
Gly
Leu
Gln
65

val
Glu
Glu
Gln
Ser
135
Pro
Gly
val
Arg
Ala
215
Ala
Glu
Gly
Gln
Ala
295
Phe
Gly
Leu
Ser
378
Gly

Asn

His

Gly
Pro
Leu
40

Ala
Ardg
Glu
His
Pro
120
ser
Phe
Pro
Gly
hsp
200
Glu

Phe

Pro

Asp
280
arg
Met
Ala
Asn
Met
360
Leu
Leu

Ile

Trp

Thr
Leu
25

Phe
Pro
Gly
Ala
Pro
105
Leu
Pro
Leu
Tyr
Thr
185
Phe
Leu
Phe
Asp
cys
265
Ser
Gln
val
Leu
Arg
345
Leu
Leu

Phe

cys
425

Leu
10

Thr
Ser
ASp
Lys
Arg
90

Arg
Ala
Pro
Leu
Leu
170
Cys
Ala
Gly
Arg
Gly
250
Thr
Leu
Glu
Asp
330
Tyr
Met
Phe
Agp
Trp

410
Glu

24

Gly
Arg
Ile
Ile
Gln
75

Ala
Glu
Leu
aly
Pro
1558
Arg
Gly
Pro
Glu
Lys
235
Ser
val
Pro
Cys
val
315
Lys
Leu
Glu
Asn
Arg
385
Cys

Asp

ser
Arg
Ser
His
60

Thr
Ala
Ser
Axrg
Aryg
140
Ile
Ala
Glu
Gly
Leu
220
Asp
val
Glu
Leu
300
Asn
Thr
Pxo
Pro
Ala
380
Lys
Hisg

Hig

Gly Axg Thr

Arg
Ala
45

Leu
Ser
Ser
Trp
Pre
125
Leu
Met
Gly
Ser
Ser
205
Leu
Ser
Sex
Leu
Leu
285
Arg
Ser
Thr
Gly
Asn
365
Ile
Gly
Lys

Phe

Ala
30

Ser
Gly
Ile
Arg
Ala
110
Glu
Leu
Ala
Thr
Pro
190
val
Leu
Trp
His
Arg

270
Leu

Trp
Phe
Thr
Phe
350
Val
Pro
Ser

Thr

Phe
430

15
val

Asp
Glu
Arg
Glu
95

His
Thr
Leu
val
Leu
178
Lys
Gln
Leu
Yy
Phe
255
Pro
Asp
Lys
Gln

Cys
338
Pro

Arg
Ala
Trp
Fhe

415
Gly

Sexr
Ser
Pro
Pro
val
B8O

Leu
Pro
Gln
Arg
160
Asp
Gln
Lys
Axg
Cys
240
Pro
Gly
His
Ile
Glu
320

val

Met

Ser

Lys
400

Tyr

PCT/US00/09657
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@ln Tyr

Leu Pro
450

Gly Gln

465

Leu Ala

Gly Arg
Pro Gln

Gly Pro
530
Leu Leu
545
Asn Asn

Met Ala
Leu Len
Ala Thr
6l0
" Gly Arg
625
Thr Tyr
~Leu Ala
Ala Ala
Ser Asp
690
Glu Ile
705
Ser Arg
Ile Phe
Gly Arg

Leu Ala
770

Leu
435
Ser
Asp
Asp
Gln
Gly
515
Asp
Ala
Thr
Thr
Pro
695
Leu
Gln
Thr
Ile
Ile
675
Ala
Yhe
Leu
Asn
Gly

758
Asn

<210
<21li>
<212»
<213>

Asn
Lys
Thr
TYyTY
Gln
800
Ala
Ser
Lys
His
Leu
580
His
Leu
Gly
Asn
Pro
660
Glu
Ser
Ala
Cys
Cys

740
Gly

29
3384
DNA

Homo sapiens

<400> 29

caggqtgecct gtgceteatet ctgectggga
gggagtggge ggacaagcac tceagggeat
grateccaat tatacaggeg ttacctects
cgeagtggaa cccaggotee tgatatccat

Gly
Leu
Cys
TIp
488
Tyr
Leun
Pro
Thy
Phe
565
Arg
Thr
Asn
Leu
Phe
645
Asn
Ser
Vval
Gln
Thr
725

Ser

Ile

val
Pro
Leu
470
Ile
val
Val

Ile

Trp
550
Leu

Gln

Arg
Pro

Ile
€30

Cys
TYY
Phe
Gln
Ala
710
Pro

Ala

Arg

Asn
val
455
Gln
Leu
Ala
Pro
Phe

53S
val

Leu

Tyr

Glu
615

Tyr
Leu
His
val
Gln
655
Phe
Gly

Gln

Aep

Pro val
440
Thr Asn

Thr Glu
Ala Glu

Ala Pro
505

Leu Ala

520

Leu Pro

Aryg Asn
Thr His

Pro Leu
5858

Thr Leu

600

Gly Leu

Leu Met
Pro Asp

Tyr Arg
665

ser Glu

680

Asp Ser

Leu Gly
Glu Met
His Ala

745

Gly Glu
760

Met
Asp
Leu
Ala
490
Leu
Ile
Thr

ser

Leu
570
Cys

Gln
vVal
ser
ger
650
Asp
Ile
Glu
Arg
val
730

Ala

Glu

25

Leu
Met
Glu

47
Pro

Cys
Gln
Asp
Glu
858
Leu
Hig
val
Asp
Thr
635
Leu
Asp
vVal
Leu
Blu
718
Lys

val

aly

atggggagga
cagtoeggge
ttctceatet

ctaggtgage

Hig
val
460
Arg
Thr
Leu
Leu
Ser
540
FPhe
Cye
Pro
Asn
Gln
620
Gly
Arg
Gly
Gly
Gln
700
Ser
Phe

Rgn

Cly

Cys
445
Ala
Gly
His
Leu
Ser
525
Glu
Leu
Glu
Ile
Thr
608
val
Leu
Ala
Leu
Tyr
68%
Ala
Ser
Leu

Ser

Asp
768

Ile Ser
Pro Leu
Agn Ile

Cya Leu
495

Trp Leu

510

Gln Thr

Trp Asp
val His

Ala Phe
575

Tyr Lys

590

Ile Ala

Thr Ser
Ala His

Arg Gly

655
Lys Ile
670

Tyr Tyx
Trp Thr
Gly Phe

Thr Ala
735

Gly Gln

750

Thr Pro

Ser
Leu
Phe
480
Asn
Ser
Pro
Trp
Glu
580
Ala
Leu
Arg
Ile
Phe

640
val

Trp
Pro
Gly
Pro
720
Ile
Asp

Leu

PCT/US00/09657

acagatcttg ggggacatty 60
cgctgaccag geggagggea 130
cagcatctga teoecteecte 180
cagecagagg gaccggetgt 240
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gteagaggea
gccgecagea
catccteage
ccggegtgee
cecttectee
agggecggea
aageagegge
gtgogttgea
goetttettee
agtgtatece
ccaggaacag
cgggagoetoc
tgecatggtag
aagacgacas
coccatgaaaa
accaagacga
gggctgttag
tgecataaga
gggtaccagt
agecaagetge
cagacagagce
cecacccact
ctcageeece
gacagceeca
gtgcgcaact
ctgtgegagy
aagetoetac
ctgeteaace
tacctcatga
ctgegggece
atetgggegg
gcatecrgrge
ttectgggee
aagttcctca
cagcatgact
cagaccaaqq
agetgtaaca
ctgggcacct
ttocagagee
ctgecctaca
ccaaatacca
ctecagacee
agactteege
ccagecacage
ccgaaaggaa
ettggaatge
teocttetect
getteottet
catgtggtee
geetggacee
atctgtetet
tetttetett
aaaaaaaaaa

agcaaacaag
gggagetteg
cetacecage
getettctec
ttececatcat
cactggacaa
tagatcgaat
cagcggaget
geaaggacte
acttecccety
caagaactat
gggocecgaca
acgtcaacag
cttgtgtaga
ttgacatcee
tetegetget
atcgcaaggg
ccttcacgac
acctgaatgg
ctgtcaccaa
tagagaggag
gectaaacgg
agggggeget
tetteectgec
ctgagtteet
cottogeeat
teccccacac
ccgagggoct
geacgggect
geggegtect
ccattgagag
ageaggattc
gggaaagctc
ctgcaatcat
ttggggectg
ggaccaceac
acctecteoct
acccagatga
geetggcecca
cctacctgga
cccaagaaga
ttccateete
agecaagatg
agecgtecagyg
ggaaccgett
ccagettgag
acecatgcecett
ctggaaaaqge
cetttgtoce
ctaacggety
ctccaaagat
toctgteetty
anaaaaaasa

tattagagtg
gagagagaaa
cocegoagese
tccaggeegy
gacagtgtac
catctetgte
gggcagggac
gggtgagcte
ttggtactgt
ctatcagtyy
ttgtcaggac
agaatgctac
cttteaggag
ceagggtgac
atcectgatg
cttecaatgee
cteceotggaag
aaagtatgtc
tgrcaatecee
tgacatggtg
gaacatctte
ccgccageag
ggtgceetty
cactgactee
ggtgcacgaa
ggecacgcety
tegatacacg
egtggaceaq
ggcocactto
ggctateeee
cttegtetea
ggagctgeag
aggtttecca
¢cttcaattge
gatgeccaat
cctgaagact
cttetggtey
geacttecaca
gatcteaagg
ceetececte
aagaaaggtce
cetgttctea
getetgacat
ttaaaagecg
cacttettye
tttetgaget
totacgttet
ctggaaactg
tagcaccttt
ttetcaggaa
ttcatecaac
agcccagtga
aaaa

caagactgty
gccecaggaac
ctagcectee
ctgetgetye
cgeetgtgtg
atactggtgy
ttegeceetg
ttgetgetge
ageegeatet
attgaaqget
tctctteecoc
cgaotggaaga
atggagtcag
agcagtggga
tacatggage
atecctgegt
aagetggatg
acagagcact
gteatgetee
gceocecttge
ctageggact
tacgtggccg
gecatoecage
gaatgggact
aacaacacge
cgccagetge
ctgcaggtaa
gtcacgtoca
acetacacca
aactaccact
gaaategtgg
gecetggactg
agccggetgt
tctgecoage
getecateat
tacctagaca
gttagccaag
gaggaggceec
gacatccagy
attgagaacsa
caagcatgag
gttcacetga
catacaaact
ctgaccaaag
cocacttggyg
ttteteceete
ctttettoca
ggcacagaag
aaggggaggg
caggttecea
tcecctttea
gttcaataaa
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ggeggagaga
atceccagaga
gcccagaaac
ggecageget
tgaccactgg
geaegtgtgg
gatcggtaca
gtygtacacaa
gtgteaccyga
actgeacegt
tecctectgga
totatgecce
acaagaaatt
atecggtaccet
ccaatgttey
cottgggaat
acatgeagaa
ggtgtgaaga
actgcatete
tgggacagga
actggatect
ccecactgtg
tcagceagac
ggetgetgge
actttetgtg
cgctetgeca
acacecatege
tcgggaggcea
attrcetgeet
accgagacyga
gctactatta
gegagattet
geaccceagg
acgetgetgt
ceatgaggea
ceeteectga
aacccaagga
cgaggceggag
agecggaacca
gtgtctecat
gaggaccagt
accttetett
gggeccotgay
tcecaatgeac
geageetett
atecteeccee
agectagage
gactgtgtge
gaagaattgg
ggeetgggge
teceactoce
aaccaaaata

PCT/US00/09657

ggaageececga
gagetgggece
ccageectgt
gccggggeat
teeetacetyg
tgaaageeeac
gaagtacaag
ggagegetac
accggatggt
ggagctgagy
tcacaggaca
tggctteccce
tgccttgaca
geecggette
atacteagee
gaagettega
catcttetay
tcacttettt
tagettgece
cacatgecetyg
ggeggaggec
cctgetgtay
ceeecgggect
caagacgtgy
cacgeatety
ccceatetac
gagggecacy
aggecteate
tecggacage
cggcetgaag
tceccagtgac
tgctoaggeg
agagarggcy
caacagtggag
gececccacee
agtgaacatc
coagagqece
catcgeegee
gggtetggea
ctaaccaqce
tecctecaggte
ctgeacatgg
ctgtgagaga
aatageecect
gtteccageet
atccecaaac
caccagececa
ctgggtctaa
agggcagett
gtttgtggag
ttteatecea
tttaggcaaaa

300
380

420"

480
540
600
660
720
780
840
800
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3384
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM

(PCT Rule 13bis)

A. The indications made below relate to the microorganism referred to in the description
on page 53 , line 16

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet D

Name of depositary institution
American Type Culture Collection

Address of depositary institution (including postal code and country)
10801 University Boulevard
Manassas, VA 20110-2208

Date of deposit Accession Number
12 August 1999 PTA-503

C. ADDITIONAL INDICATIONS (leave blank if not applicable)  This information s continued on an additional sheet | __|

ATCC PTA-503 contains a plasmid of approximately 9.6 kilobases. The plasmid comprises a PEAK8 vector
(Edge Biosystems, Gaithersberg, MD) containing the N1 7D insert, which is a splice variant of the N17 human adult brain
lipoxygenase gene. The insert was obtained from sequences isolated from an aduit human cDNA library (Edge
Biosystems, Gaithersberg, MD). The deposited plasmid provides a source of lipoxygenase nucleic acid sequences. When
transfected into an expression vector, the plasmid provides a source of lipoxygenase polypeptide.

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.,
"4ccession Number of Deposit")

For receiving Office use only For International Bureau use only —————
D This sheet was received with the international application D This sheet was received by the International Bureau on:
iy Ay o Q0
Authorized officer Authorized officer
S lODaLO-"-( O

Form PCT/RO/134 (July 1992) LegalStar 1997, Form PCTMS
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