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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES AND METHODS OF USE
THEREOF

FIELD OF THE INVENTION

The present invention relates to polynucleotides and the polypeptides encoded by such
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for producing

the polypeptides and polynucleotides, as well as methods for using the same.

BACKGROUND OF THE INVENTION

The invention generally relates to nucleic acids and polypeptides encoded therefrom.
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, membrane
bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and recombinant

methods for producing these nucleic acids and polypeptides.

SUMMARY OF THE INVENTION

The invention is based in part upon the discovery of nucleic acid sequences encoding
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, or
NOV1,NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOVE, NOV9, NOV10, NOV11 and
NOV12 nucleic acids and polypeptides. These nucleic acids and polypeptides, as well as
derivatives, homologs, analogs and fragments thereof, will hereinafter be collectively designated
as “NOVX” nucleic acid or polypeptide sequences.

In one aspect, the invention provides an isolated NOVX nucleic acid molecule encoding a
NOVX polypeptide that includes a nucleic acid sequence that has identity to the
nucleic acids disclosed in SEQ ID NOS:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,
35, and 37. In some embodiments, the NOVX nucleic acid molecule will hybridize under
stringent conditions to a nucleic acid sequence complementary to a nucleic acid molecule that

includes a protein-coding sequence of a NOVX nucleic acid sequence. The invention also
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includes an isolated nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog,
analog or derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80%
identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38. The nucleic acid can be, for example, a
genomic DNA fragment or a cDNA molecule that includes the nucleic acid sequence of any of
SEQID NOS:1,3,5,7,9, 11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37.

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ IDNOS:1, 3,5, 7,
9,11, 13,15,17,19, 21, 23, 25,27, 29, 31, 33, 35, and 37) or a complement of said
oligonucleotide. Also included in the invention are substantially purified NOVX polypeptides
(SEQID NOS:2,4,6,8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38). In certain
embodiments, the NOVX polypeptides include an amino acid sequence that is substantially
identical to the amino acid sequence of a human NOVX polypeptide.

The invention also features antibodies that immunoselectively bind to NOVX
polypeptides, or fragments, homologs, analogs or derivatives thereof.

In another aspect, the invention includes pharmaceutical compositions that include
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically-
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or
an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in one
or more containers, a therapeutically- or prophylactically-effective amount of this pharmaceutical
composition.

In a further aspect, the invention includes a method of producing a polypeptide by
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression of
the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then be
recovered.

In another aspect, the invention includes a method of detecting the presence of a NOVX
polypeptide in a sample. In the method, a sample is contacted with a compound that selectively
binds to the polypeptide under conditions allowing for formation of a complex between the
polypeptide and the compound. The complex is detected, if present, thereby identifying the
NOVX polypeptide within the sample.
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The invention also includes methods to identify specific cell or tissue types based on their
expression of a NOVX.

Also included in the invention is a method of detecting the presence of a NOVX nucleic
acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe or pﬁmer,
and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic acid molecule
in the sample.

In a further aspect, the invention provides a method for modulating the activity of a
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the activity of
said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic acid, peptide,
polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon containing) or inorganic
molecule, as further described herein.

Also within the scope of the invention is the use of a therapeutic in the manufacture of a
medicament for treating or preventing disorders or syndromes including, e.g., Cancer, Hodgkin
disease, Von Hippel-Lindau (VHL) syndrome, hypercalceimia, Endometriosis, Crohn's Disease,
Xerostomia, Inflammatory bowel disease, Diverticular disease, fertility, Infertility, CNS disorders,
osteoporosis, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, valve
diseases, tuberous sclerosis, scleroderma, Hemophilia, obesity, Diabetes, Pancreatitis,
transplantation recovery, Autoimmune disease, asthma, arthritis, Immunodeficiencies, Graft vesus
host, Alzheimer's disease, Stroke, Parkinson's disease, Huntington's disease, Cerebral palsy,
Epilepsy, Multiple sclerosis, Ataxia-telangiectasia, Behavioral disorders, Addiction, Anxiety,
Pain, Muscular dystrophy, and/or other pathologies and disorders of the like.

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX-
specific antibody, or biologically-active derivatives or fragments thereof.

For example, the compositions of the present invention will have efficacy for treatment of
patients suffering from the diseases and disorders disclosed above and/or other pathologies and
disorders of the like. The polypeptides can be used as immunogens to produce antibodies specific
for the invention, and as vaccines. They can also be used to screen for potential agonist and
antagonist compounds. For example, a cDNA encoding NOVX may be useful in gene therapy,
and NOVX may be useful when administered to a subject in need thereof. By way of non-

limiting example, the compositions of the present invention will have efficacy for treatment of
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patients suffering from the diseases and disorders disclosed above and/or other pathologies and
disorders of the like.

The invention further includes a method for screening for a modulator of disorders or
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies
and disorders of the like. The method includes contacting a test compound with a NOVX
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding of
the test compound to the NOVX polypeptide indicates the test compound is a modulator of
activity, or of latency or predisposition to the aforementioned disorders or syndromes.

Also within the scope of the invention is a method for screening for a modulator of
activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases and
disorders disclosed above and/or other pathologies and disorders of the like by administering a
test compound to a test animal at increased risk for the aforementioned disorders or syndromes.
The test animal expresses a recombinant polypeptide encoded by a NOVX nucleic acid.
Expression or activity of NOVX polypeptide is then measured in the test animal, as is expression
or activity of the protein in a control animal which recombinantly-expresses NOVX polypeptide
and is not at increased risk for the disorder or syndrome. Next, the expression of NOVX
polypeptide in both the test animal and the control animal is compared. A change in the activity
of NOVX polypeptide in the test animal relative to the control animal indicates the test compound
is a modulator of latency of the disorder or syndrome.

In yet another aspect, the invention includes a method for determining the presence of or
predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount of
the polypeptide in the test sample to the amount of the NOVX polypeptide present in a control
sample. An alteration in the level of the NOVX polypeptide in the test sample as compared to the
control sample indicates the presence of or predisposition to a disease in the subject. Preferably,
the predisposition includes, e.g., the diseases and disorders disclosed above and/or other
pathologies and disorders of the like. Also, the expression levels of the new polypeptides of the
invention can be used in a method to screen for various cancers as well as to determine the stage

of cancers.
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In a further aspect, the invention includes a method of treating or preventing a pathological
condition associated with a disorder in a mammal by administering to the subject a NOVX
polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a human
subject), in an amount sufficient to alleviate or prevent the pathological condition. In preferred
embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above and/or other
pathologies and disorders of the like.

In yet another aspect, the invention can be used in a method to identity the cellular
receptors and downstream effectors of the invention by any one of a number of techniques
commonly employed in the aft. These include but are not limited to the two-hybrid system,
affinity purification, co-precipitation with antibodies or other specific-interacting molecules.

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or diagnostic
methods. These NOVX antibodies may be generated according to methods known in the art,
using prediction from hydrophobicity charts, as described in the “Anti-NOVX Antibodies™
section below. The disclosed NOVX proteins have multiple hydrophilic regions, each of which
can be used as an immunogen. These NOVX proteins can be used in assay systems for functional
analysis of various human disorders, which will help in understanding of pathology of the disease
and development of new drug targets for various disorders.

The NOVX nucleic acids and proteins identified here may be useful in potential
therapeutic applications implicated in (but not limited to) various pathologies and disorders as
indicated below. The potential therapeutic applications for this invention include, but are not
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic,
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy
(gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues
and cell types composing (but not limited to) those defined here.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references mentioned

herein are incorporated by reference in their entirety. In the case of conflict, the present
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specification, including definitions, will control. In addition, the materials, methods, and
examples are illustrative only and not intended to be limiting.
Other features and advantages of the invention will be apparent from the following

detailed description and claims.

DETAILEb DESCRIPTION OF THE INVENTION

The present invention provides novel nucleotides and polypeptides encoded thereby.

Included in the invention are the novel nucleic acid sequences and their encoded polypeptides.

The sequences are collectively referred to herein as "NOVX nucleic acids” or "NOVX

polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX

polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any

of the novel sequences disclosed herein. Table A provides a summary of the NOVX nucleic acids

and their encoded polypeptides.

TABLE A. Sequences and Corresponding SEQ ID Numbers
NOVX | Internal Acc. No. Homology Nucleic Polypeptide
No. Acid SEQ ID
SEQID | NO.
NO.
la CG-AC084364.5/ Stabilin 1 2
AC084364.5
1b CG50736-10/11400078 Stabilin 3 4
lc CG50736-09 CD44-like Precursor/ 210 211
Fascilin domain
2a CG142106342 / CG50646- | Polydom 5 6
04
2b CG50646-05 Polydom 7 8
3a CG50273-01 Transmembrane Protein 9 10
3b CG50273-02 Transmembrane IIIb 11 12
Protein
4 CG50289-01 Serine Protease 13 14
S5a CG50353-01 Wnt 7a Protein 15 16
5b 169475673 Wnt 7a protein 17 18
(insert assembly of
NOV5a)
6a CG50221-01 Apical Endosomal 19 20

6
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Glycoprotein
6b 174308633 Apical Endosomal N/A N/A
(insert assembly of Glycoprotein
NOV6a)
7a CG50367-01 ADAMI3 21 22
7b CG50367-02 ADAMI3 23 24
7c CG50367-03 ADAMI3 25 26
8 CG50321-01 Leucine Rich Containing F | 27 28
Box
9 CG55902-01 Steroid Binding 29 30
10a CG50307-01 Steroid Dehydrogenase 31 32
10b CG50307-02 Steroid Dehydrogenase 33 34
11 CG50311-01 Myosin Heavy Chain 35 36
12a CG50323-01 Pancreatitis-Associated 37 38
Protein
(PAP)
12b 169475472
(insert assembly of PAP N/A N/A
NOV12a)
12¢ 169475476
(Insert assembly of PAP N/A N/A
NOV12a)

NOVX nucleic acids and their encoded polypeptides are useful in a variety of applications
and contexts. The various NOVX nucleic acids and polypeptides according to the invention are
useful as novel members of the protein families according to the presence of domains and
sequence relatedness to previously described proteins. Additionally, NOVX nucleic acids and
polypeptides can also be used to identify proteins that are members of the family to which the
NOVX polypeptides belong.

The present invention is based in part on nucleic acids encoding proteins that are novel
members of the following protein families: Stabilin/Fascilin/CD-44 precursor FELL-like,
Polydom, Transmembrane/Illb, Serine Protease, Wnt-7a, Apical endosomal glycoprotein,
ADAM13, Leucine-rich containing F-Box, Pancreatitis-Associated, Steroid Binding, Steroid
dehydrogenase, and Myosin Heavy-chain-like proteins. More particularly, the invention relates to
nucleic acids encoding novel polypeptides, as well as vectors, host cells, antibodies, and

recombinant methods for producing these nucleic acids and polypeptides.
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NOV1 is homologous to the Stabilin family of proteins. Thus, the NOV1 nucleic acids,
polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in, for example, cancer, particularly
mechanisms of angiogenesis, inflammation, CNS disorders, metabolic disorders including obesity
and diabetes and/or other pathologies/disorders.

Fascilin domain-containing proteins have been shown to be important for cell adhesion,
which impacts a variety of diseases including cancer, inflammation, obesity and CNS disorders.
Stabilin-1 is an endothelial-macrophage member of the fascilin domain containing protein family
associated with angiogenesis.

NOV2 is homologous to the Polydom family of proteins. Thus NOV2 nucleic acids,
polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in, for example, inflammatory diseases,
disorders of coagulation, cancer, obesity, diabetes, asthma, arthritis, osteoporosis, cardiovascular
disease and/or other pathologies/disorders.

The mouse polydom protein appears to be important for the regulation of hematopoiesis
and may play a role in cell adhesion or in the immune system. Domains within this protein and
the human ortholog have been shown to be important in coagulation, growth, cell division, and
other important cellular processes.

NOV3 is homologous to a transmembrane/IIIb protein. Thus, the NOV3 nucleic acids and
polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in, for example, cancer, trauma, regeneration
(in vitro and in vivo), viral/bacterial/parasitic infections, neuroprotection, Von Hippel-Lindau
(VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's
disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain,
and/or other pathologies/disorders.

The human transmembrane protein described herein has homology to a mouse protein that
causes growth inhibition of E. coli when expressed exogenously. Therefore, the disclosed
transmembrane/IIIb protein of this invention will fulfill a similar function in humans.

NOV4 is homologous to a Serine protease family of proteins. Thus, NOV4 nucleic acids,

polypeptides, antibodies and related compounds according to the invention will be useful in
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therapeutic and diagnostic applications implicated in, for example, cancer, trauma, regeneration
(in vitro and in vivo), viral/bacterial/parasitic infections, infertility, and/or other
pathologies/disorders.

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being
found in viruses, bacteria and eukaryotes. They include a wide range of peptidase activity,
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20
families of serine protease have been identified and although they have different evolutionary
origins, there are similarities in the reaction mechanisms of several peptidases. Chymotrypsin,
subtilisin and carboxypeptidase C clans have a catalytic triad of serine, aspartate and histidine in
common: serine acts as a nucleophile, aspartate as an electrophile, and histidine as a base. The
geometric orientations of the catalytic residues are similar between families, despite different
protein folds. The trypsin family is almost totally confined to animals, although trypsin-like
enzymes are found in actinomycetes of the genera Streptomyces and Saccharopolyspora, and in
the fungus Fusarium oxysporum. The enzymes are inherently secreted, being synthesised with a
signal peptide that targets them to the secretory pathway. Animal enzymes are either secreted
directly, packaged into vesicles for regulated secretion, or are retained in leukocyte granules.

The NOV4 nucleic acid and polypeptide described in this application has a structure
similar to TESP-1 and TESP-2; serine proteases isolated from mouse sperm acrosome. These
enzymes are secreted as zymogens and released by the acrosome reaction induced by the calcium
ionophore; A23187. These may play a role in fertilization and/or processing of other proteins
during fertilization.

NOVS5 is homologous to the Wnt-7a protein family. Thus NOV5 nucleic acids,
polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in, for example, atherosclerosis, aneurysm,
hypertension, fibromuscular dysplasia, stroke, scleroderma, obesity, transplantation disorders,
myocardial infarction, embolism, cardiovascular disorders, bypass surgery, endometriosis,
infertility, polycystic ovary syndrome, Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease,
tuberous sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy,
epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies,

behavioral disorders, addiction, anxiety, pain, neurodegeneration, cancer, psoriasis, actinic
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keratosis, acne, hair growth/loss, allopecia, pigmentation disorders, endocrine disorders,
pancreatitis, diabetes, and/or other pathologies/disorders.

Wnt proteins constitute a large family of molecules involved in cell proliferation, cell
differentiation and embryonic patterning. They are known to interact with the Frizzled family of
receptors to activate two main intracellular signaling pathways regulating intracellular calcium
levels and gene transcription. Early studies on Wnts implicated them in cell proliferation and
tumorigenesis, which have been borne out by recent work using transgenic and null mutant mice.
Wnats are involved in processes involved in mammary gland development and cancer. Recent
studies have demonstrated that theée molecules are critical to organogenesis of several systems,
such as the kidney and brain. Wats regulate the early development, i.e. neural induction, and their
role persists in later stages of development as well as in the mature organ. An example of this is
seen in the brain, where the loss of certain Wnts leads to the absence of critical regions of the
brain, e.g. the hippocampus, involved in learning and memory, or the cerebellum, involved in
motor function. Wnts have also been implicated in the genesis of degenerative diseases such'as
Alzheimer's disease.

The NOV5 nucleic acid and polypeptide of the invention has a high degree of similarity to
Wnt-7a. Wnt-7a is known to be involved in the development of the limbs, the female
reproductive system and the brain. Mutations in Wnt-7a lead to limb patterning defects along
with sterility in both males and females. Ectopic expression of this protein leads to inhibition of
chondrogenesis. This novel gene may therefore have therapeutic importance in several kinds of
developmental defects and cancer, among other pathologis/disorders described above.

NOV6 is homologous to the Apical endosomal glycoprotein family of proteins. Thus
NOV6 nucleic acids, polypeptides, antibodies and related compounds according to the invention
will be useful in therapeutic and diagnostic applications implicated in, for example,
endometriosis, fertility, and/or other pathologies/disorders.

After endocytosis from the plasma membrane, internalized receptors and ligands are
delivered to endosomes. The endosomal compartment performs a variety of functions, including
the sorting of internalized receptors and ligands, and newly synthesized lysosomal membrane
proteins and hydrolases. In polarized epithelial cells, the apical endosomal compartment has been

implicated in both apical to basolateral and basolateral to apical transepithelial transport.

10



10

15

20

25

30

WO 02/059315 PCT/US01/50076

NOV7 is homologous to members of the A Disintegrin And Metalloprotease (ADAMs)
family of proteins, and specifically domain 13 (ADAM13). Thus, the NOV7 nucleic acids,
polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in, for example, Xerostomia, Scleroderma,
Hypercalceimia, Ulcers, Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation,
Cirrhosis, Inflammatory bowel disease, Diverticular disease, Hirschsprung's disease , Crohn's
Disease, Appendicitis, Endometriosis,Fertility, Cardiomyopathy, Atherosclerosis, Hypertension,
Congenital heart defects, Aortic stenosis ,Atrial septal defect (ASD), Atrioventricular (A-V)
canal defect, Ductus arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal defect
(VSD), valve diseases, Tuberous sclerosis, Scleroderma, Obesity, Aneurysm, Fibrgmuscular
dysplasia, Stroke, Bleeding disorders, Hemophilia, hypercoagulation, Idiopathic
thrombocytopenic purpura, autoimmume disease,allergies, immunodeficiencies, Graft vesus host,
Anemia, Ataxia-telangiectasia, Lymphedema , Allergies, Tonsilitis, and/or other
pathologies/disorders.

The ADAM family includes proteins containing disintegrin-like and metalloprotease-like
domains. They are also referred to as MDC (Metalloprotease, Disintegrin, Cysteine-rich)
proteins. ADAMs are involved in diverse processes such as development, cell-cell interactions
and protein ectodomain shedding. In Xenopus, ADAMI3 (most closely related to ADAM12)
may be involved in neural crest cell adhesion and migration as well as myoblast differentiation.
ADAMI12/Meltrin « is required for and provokes myogenesis (myoblast fusion).

NOV8 is homologous to the Leucine-rich containing F-Box family of proteins. Since the
NOVS8 protein of the invention is ubiquitously expressed in many tissues, the NOV8 nucleic acids
and polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in the treatment of patients suffering from
diseases associated with these tissues, and/or other pathologies/disorders.

F-box proteins are an expanding family of eukaryotic proteins characterized by an
approximately 40 amino acid motif, the F box (so named because cyclin F was one of the first
proteins in which this motif was identified). Some F-box proteins have been shown to be critical
for the controlled degradation of cellular regulatory proteins. In fact, F-box proteins are one of
the four subunits of ubiquitin protein ligases called SCFs. The other three subunits are the Skpl

protein; one of the cullin proteins (Cull in metazoans and Cdc53 or Cul A in the yeast
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Saccharomyces cerevisiae); and the recently identified Roc1 protein (also called Rbx1 or Hrtl).
SCF ligases bring ubiquitin conjugating enzymes (either Ubc3 or Ubc4) to substrates that are
specifically recruited by the different F-box proteins. The need for high substrate specificity and
the large number of known F-box proteins in yeast and worms suggest the existence of a large
family of mammalian F-box proteins. There are 26 human F-box proteins. Some of these
proteins contain WD-40 domains or leucine-rich repeats; others contain either different protein-
protein interaction modules or no recognizable motifs. F-box proteins that contain WD-40
domains Fbws, those containing leucine-rich repeats, Fbls, and the remaining ones Fbxs. The
marked differences in F-box gene expression in human tissues suggest their distinct role in
ubiquitin-dependent protein degradation.

NOV?9 is homologous to a Steroid binding family of proteins. Thus, the NOV9 nucleic
acids, polypeptides, antibodies and related compounds according to the invention will be useful in
therapeutic and diagnostic applications implicated in, for example, cancer, cataracts, obesity,
diabetes, hyperlipidemia, infertility, inflammation, CNS disorders, and/or other
pathologies/disorders.

Steroid binding proteins involve reproductive behavior, cell cycle progression and various
important physiologic pathologies. Steroid hormones control many normal biological processes
but can also cause several disease processes including hormone-dependent cancers of male and
female reproductive tissues.

NOV10 is homologous to members of the steroid dehydrogenase family of proteins. Thus,
the NOV10 nucleic acids, polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in, for example,
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis,
subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis,
scleroderma, obesity, adrenoleukodystrophy, congenital adrenal hyperplasia, diabetes, Von
Hippel-Lindau (VHL) syndrome, cirthosis, pancreatitis, endometriosis, fertility, hemophilia,
hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease, allergies,
immunodeficiencies, transplantation, graft versus host disease, osteoporosis, hypercalceimia,
arthritis, ankylosing spondylitis, scoliosis, muscular dystrophy, Lesch-Nyhan syndrome,

myasthenia gravis, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's
2 > >
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disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain,
neuroprotection, psoriasis, actinic keratosis, acne, hair growth/loss, allopecia, pigmentation
disorders, endocrine disorders, and/or other pathologies/disorders.

Steroid dehydrogenase enzymes influence mammalian reproduction, hypertension,
neoplasia, and Digestion. The three-dimensional structures of steroid dehydrogenase enzymes
reveal the position of the catalytic triad, a possible mechanism of keto-hydroxyl interconversion, a
molecular mechanism of inhibition, and the basis for selectivity. Glycyrrhizic acid, the active
ingredient in licorice, and its metabolite carbenoxolone are potent inhibitors of human 11 beta-
hydroxysteroid dehydrogenase and bacterial 3 alpha, 20 beta-hydroxysteroid dehydrogenase (3
alpha, 20 beta-HSD). The three-dimensional structure of the 3 alpha, 20 beta-HSD carbenoxolone
complex unequivocally verifies the postulated active site of the enzyme, shows that inhibition is a
result of direct competition with the substrate for binding, and provides a plausible model for the
mechanism of inhibition of 11 beta-hydroxysteroid dehydrogenase by carbenoxolone. The
structure of the ternary complex of human 17 beta-hydroxysteroid dehydrogenase type 1 (17 beta-
HSD) with the cofactor NADP+ and the antiestrogen equilin reveals the details of binding of an
inhibitor in the active site of the enzyme and the possible roles of various amino acids in the
catalytic cleft. The short-chain dehydrogenase reductase (SDR) family includes these steroid
dehydrogenase enzymes and more than 60 other proteins from human, mammalian, insect, and
bacterial sources. Most members of the family contain the tyrosine and lysine of the catalytic
triad in a YxxxK sequence. X-ray crystal structures of 13 members of the family have been
completed. When the alpha-carbon backbone of the cofactor binding domains of the structures
are superimposed, the conserved residues are at the core of the structure and in the cofactor
binding démain, but not in the substrate binding pocket.

Mutations of steroid dehydrogenases have been found to cause various developmental,
reproductive or metabolic disorders. For example, Defects in the conversion of androstenedione
to testosterone in the fetal testes by the enzyme 17 beta-hydroxysteroid dehydrogenase (17 beta-
HSD) give rise to genetic males with female external genitalia. Missense and splice junction
mutations severely compromised the activity of the 17 beta-HSD type 3 isozyme and cause male
pseudohermaphroditism. Mutations in the NSDHL gene, encoding a 3beta-hydroxysteroid
dehydrogenase, cause CHILD syndrome. Deficient or impaired 11 beta~hydroxy steroid
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dehydrogenase in the apparent mineralocorticoid excess syndrome or after licorice ingestion
retards the conversion of cortisol to inactive cortisone in the kidney, leading to mineralocorticoid
hypertension; this leads to suppression of the renin system and subsequently of aldosterone. In
addition, steroid dehydrogenases have been implicated to regulate steroid induced renal
reabsorption of sodium. Not only may they control the access of glucocorticoids to MR, but
control the access of glucocorticoids to glucocorticoid receptors (GR) as well as access of
mineralocorticoids to their own receptors. Finally, steroid dehydrogenases have also been found
in neurons and astrocytes, suggesting that these enzymes may be involved in the regulation of
brain function. Given their important biological functions, steroid dehydrogenases present
excellent small molecule drug targets for therapeutic intervention.

NOV11 is homologous to a Myosin heavy-chain family of proteins. Thus, the NOV11
nucleic acids, polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in, for example, restenosis,
neurological, glomerular diseases, and/or other pathologies/disorders.

Myosins are molecular motors that upon interaction with actin filaments convert energy
from ATP hydrolysis into mechanical force. Evidence has emerged for the existence of a large,
widely expressed and evolutionarily ancient superfamily of myosin genes. In addition to the well-
catheterized conventional, filament-forming, two-headed myosin-II of muscle and nonmuscle
cells, at least ten additional classes of myosins have been identified. In vertebrates, at least seven
of the eleven classes are expressed, and many myosins can be expressed in a single cell type.
Distance matrix and maximum parsimony methods have been used to study the evolutionary
relationships between members of the myosin superfamily of molecular motors. Amino acid
sequences of the conserved core of the motor region were used in the analysis. Myosins can be
divided into at least three main classes, with two types of unconventional myosin being no more
related to each other than they are to conventional myosin. Myosins have traditionally been
classified as conventional or unconventional, with many of the unconventional myosin proteins
thought to be distributed in a narrow range of organisms. It has been found that members of all
three of these main classes are likely to be present in most (or all) eukaryotes. Three proteins do
not cluster within the three main groups and may each represent additional classes. The structure
of the trees suggests that these ungrouped proteins and some of the subclasses of the main classes

are also likely to be widely distributed, implying that most eukaryotic cells contain many different
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myosin proteins. The groupings derived from phylogenetic analysis of myosin head sequences
agree strongly with those based on tail structure, developmental expression, and (where available)
enzymology, suggesting that specific head sequences have been tightly coupled to specific tail
sequences throughout evolution. Analysis of the relationships within each class has interesting
implications. For example, smooth muscle myosin and striated muscle myosin seem to have
independently evolved from nonmuscle myosin. Furthermore, brush border myosin I, a type of
protein initially thought to be specific to specialized metazoan tissues, probably has relatives that
are much more broadly distributed. Myosin II, the conventional two-headed myosin that forms
bipolar filaments, is directly involved in regulating cytokinesis, cell motility and cell morphology
in nonmuscle cells. To understand the mechanisms by which nonmuscle myosin-II regulates
these processes, investigators are looking at the regulation of this molecule in vertebrate
nonmuscle cells. The identification of multiple isoforms of nonmuscle myosin-II, whose
activities and regulation differ from that of smooth muscle myosin-II, suggests that, in addition to
regulatory light chain phosphorylation, other regulatory mechanisms control vertebrate nonmuscle
myosin-II activity. It has been shown that nonmuscle myosin II, along with other myosins and
cytoskeletal proteins, assembles on Golgi membranes. Nonmuscle myosin II associates
transiently with membranes of the trans-Golgi network during the budding of a subpopulation of
transport vesicles. The exact role of myosin II in vesicular trafficking is not yet understood, but
its participation heralds a novel role for actin-based motors in vesicle budding.

In the aortic wall of mammalian species, the maturation phase of smooth muscle cell
(SMC) lineage is characterized by two temporally correlated but opposite regulatory processes of
gene expression: upregulation of SM type SM2 myosin isoform and down-regulation of brain
(myosin heavy chain B)- and platelet (myosin heavy chain A(pla))-type nonmuscle myosins.
There is propensity of the immature type SMC population to be activated in experimental models
and human vascular diseases that are characterized by proliferation and migration of medial
SMCs into the subendothelial space. Neointimal proliferation leading to restenosis frequently
develops after coronary angioplasty. This process is associated with a change in vascular smooth-
muscle cells from a contractile (quiescent) phenotype to a synthetic or proliferating (activated)
one. The expression of the B isoform of nonmuscle myosin heavy chain is increased in some
coronary atherosclerotic plaques and that this increase in expression identifies a group of lesions

at high risk for restenosis after atherectomy.
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The human homologue of the mouse dilute gene combines elements from both nonmuscle
myosin type I and nonmuscle myosin type II. Mutations in the mouse dilute gene result not only
in the lightening of coat color, but also in the onset of severe neurological defects shortly after
birth, indicating that this gene is important in maintaining the normal neuronal function.

NOV12 is homologous to a Pancreatitis-associated family of proteins. Thus, the NOV12
nucleic acids, polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in, for example, acute pancreatitis,
chronic pancreatitis, and/or other pathologies/disorders.

Human Pancreatitis-associated protein (PAP) is a secretory protein that is strongly
expressed in the pancreas with pancreatitis, but not in a healthy pancreas. Thus, synthesis
increases during inflammation of the pancreas, and a direct relationship between severity of
pancreatitis and serum levels of PAP exists. As aresult, PAP may be used as a biological marker
of acute or chronic pancreatitis.

The NOVX nucleic acids and polypeptides can also be used to screen for molecules,
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and
polypeptides according to the invention may be used as targets for the identification of small
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation,
hematopoiesis, wound healing and angiogenesis.

Additional utilities for the NOVX nucleic acids and polypeptides according to the
invention are disclosed herein.

NOV1

One NOVX protein of the invention, referred to herein as NOV1, includes stabilin-like
proteins. The disclosed proteins have been named NOV1a, NOV1b, and NOVlc.

Stabilin is a member of the fascilin domain containing protein family, which has been
shown to be important for cell adhesion. Although such cell adhesion molecules are typically
localized at the neuromuscular junction in Drosophila, where they function in the growth and
plasticity of the synapse, the protein predicted here is likely to be localized extracellularly in the
plasma membrane. Thus, it is likely that the stabilin-like protein of the invention is accessible to a
diagnostic probe and for the various therapeutic applications described herein.

The NOV1a protein maps to chromosome 3, whereas the NOV1b protein of the invention

maps to chromosome 12. This information was assigned using OMIM, the electronic northern
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bioinformatic tool implemented by CuraGen Corporation, public ESTs, public literature

references and/or genomic clone homologies.

NOVl1a

In one embodiment, a NOV1 variant is NOV1a (alternatively referred to herein as CG-
AC084364.5), which encodes a novel stabilin-like protein and includes the 8444 nucleotide
sequence (SEQ ID NO:1) shown in Table 1A. An open reading frame for the mature protein was
identified beginning with an ATG initiation codon at nucleotides 1-3 and ending with a TGA stop
codon at nucleotides 8026-8028. Putative untranslated regions downstream from the termination

codon are underlined in Table 1A, and the start and stop codons are in bold letters.

Table 1A. NOV1a Nucleotide Sequence (SEQ ID NO:1)

ATGGGCCTGCGCAGTCTGGEGCTCCTGGCTETGCTCGCCACTTCCTGAGTCAAGCACTEGACAGTETGCAGTEGECC
ARATGCTGGAGGGAGCTGAGCTCTGCAGGAACCCGGCACTGGAGAAACCATGTCERGCTAAGAANCAGAGAARAG
CTGTTTTTCGGGNNNNNNATGAATGAAATGGAGAGGCAAGAAACTGGAAATAGCAAGACGAGGTATCATGCTACT
GCAATAGTCCAGGCAAAACATGATAAAGGCCTCAACAAGAATGGCACCAGTGGAGATGAAGAGCAGAAGATCAAG
GTGGGAGACAGAGACAGAGAAAACAAAGGAT TTGATGGCTTATTAGATGTTTGGAATACTTTARACTTTATTCAT
CCTTGCTTTGCTGTGTGCAACTGTGTGCATGGGETGTGCAACAGTEGCACTAGATGGCGATGGAACCTETGAGTEC
TACTCTGCGTACACTGGCCCCAAGTGTGACAAGCTCACAGAARACTTTCACACCTCTCATCTGACACTGTCRCCT
GTGCACGACTCCAAGCACTGGGGAAGCCTTCGACATCAGAATATGAATGCECACCTETTCTTCCGGGEGCGECAAG
GGGGATCCCGATGTTTATCAAAATGGGTTGATTTTCCACGGAGGGEGTACTTCTGGAGETCTATCGTCATCACGA
AACAGACGAAGTAGTGTCAAGCGTCCTGAGRAGTGGAAGGGGGACCATCCAGATGGAGGTGGCAAGGAAGGCCAG
CAGCGGCGGCGGGCAGACACAGAGTCGAGTCTTCARAGAGGTCACATCAAAACGCCCCTECCCCACAGECAAGET
GAAGCGCGGATCACGGAGACAACCGGGGAATTGTGTTTCTEGCTGGCATGACTGGAACCAATGCCAATCACACAAAA
GTTCACCCTACGGTTCAGTCCTTGACAGAATATGATTCCTTTCAGACTCATTCCACCAGCAGACTGAAGGAATTT
GAGAAACAGCAGGTGAAGGAAAGATTTTCTGACCCTCCCCTAATGCAGGCTATAAAACCCTCACATGAGAAGTAC
CCTCCTTATGCCCAGAGAARAAGGAACATCTTTGTCTCCAAAGACACAGEGACACGCAGATGATGAACAGGCCTTE
CTAAGTTTCCTCCACTCTATTACCCTTAGCTTGTACCTTTATCCAACCACATTCTTCCATGACTCTCCAGTCTTC
ATCAAACCTGGCATAAAAACACTCAGACTTAACCACTTCTTTGGETCTTCATTTCCTTATGAAGGCTCCAGTETC
ATANNNNNNATGGGAATTGAGGTTTGGAAAAACTGGTGCCAAAATGCTGATACCCTGGCTGCTGCCCCTECTCCA
TCCCTGAATGTGCAGCCTTGCTCTGCCCAGAARATTCCAGATGTTCGCCTTCCACTGAAGATGARRACAAACTGEG
AATGCAAATGCCTTCCCAATTACCGAGGCGATGGCAAATACTGCGACCCCATCAATCCATGTTTACGAAABRATCT
GCCACCCTCATGCTCATTGTACGTACCTGGGACCAAATCGGCACAGTTGTACATGCCAAGAAGGCTACCATRGESE
ATGGCCAAGTGTGCTTGCCTGTGGACCCCTGCCAAATTAACTTTGGARACTGCCCTACAAAGTCTACAGTGTGCA
AATATGATGGGCCTGGACAGATGCATTTGCCAGAAAGGTTACGTGGETGATGEGCTTAACGTGTTATGGAAACATT
ATGGAGCGACTCAGAGAATTAAATACTGAACCCAGAGGAAAATGGCAAGGAAGGCTGACCTCTTTCATCTCACTC
CTAGAAAGTATACAAATTGTAAGTGTACAACTCAGTGAATTTTCCCAACGTGAACCTACTTGTGTARACACCAAG
TCCATTGCCAGCAACCTAGAAGRCCCCCTEETCCCCCTTTCCAATCATTACCCTCTACAGETARAATGAGCTTTTG
GTGGATAATAAAGCTGCTCAATACTTTGTGAAACTCCACATAATTGCTGGTCAGATGAACATCGAATATATGAAT
AACACAGACATGTTCTACACCTTGACTGGAAAGTCGGGGGAAATCTTCAACAGCGATAAGGACAATCAAATARMAG
CTTAAACTCCATGGAGGCAAAAAGAAGGTAAAAATTATACAAGCCCGACATCATTGCTTCCAATGGCECTTCTGCAC
ATCCTTGACAGAGCCATGGACAAGTTAGAACCCACATTTGAGAGCAACAATGAGGAAACCAATTTGGGACATGCC
TTAGATGAGGATGGAGTTGGTGGACCATACACCATTTTTGTTCCAAATAATGAAGCATTGAATAACATGAAGGAC
GGCACTCTCGATTACCTCCTTTCTCCAGAGCTTGAAGTGGCCACTCTCATCTCCACCCCTCACATCAGGAGCATGE
GCCAACCAGCTCATACAGTTCAACACCACCGACAATGGACAGATTCTGGCARATGATGTGGCAATGGAAGAAATT
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GAGATCACTGCCAAAAATGGCCGAATTTACACACTGACAGGAGTTCTCATTCCTCCCTCCATTGTCCCGATTCTG
CCCCATCGATGTGATGAAACAAAGAGAGAGATGAAACTGGGCACTTGTGTGAGCTGTTCTCTGGTGTACTGGAGC
AGATGTCCTGCTAACTCTGAGCCCACAGCACTCTTCACACACAGATGTGTCTACAGTGGCAGGTTTGGGAGCCTG
AAGAGCGGCTGTGCCCGGTACTGCAATGCCACTGTGAAGTGTGCAGATAGCCTCGGCGGCARCGGGACATGCATT
TGTGAGGAGGGCTTCCAAGGCTCCCAGTGTCAGTTCTGCTCTGATCCCAATAAATACGGACCTCGGTGTAACARLA
ARAATGCCTGTGCGTTCACGGAACATGCAATAACAGGATAGACAGCGATGGGGCCTGCCTCACTGGCACATGCAGA
GACGGCTCTGCCGGGAGACTCTGTGATAAGCAGACCTCAGCCTGTGGGCCCTACGTGCAGTTCTGTCACATCCAC
GCCACCTGTGAATACAGCAATGGGACAGCCAGTTGTATTTGCAAAGCAGGATATGAAGGAGATGGAACTCTGTGT
TCTGAGATGGACCCTTGCACAGGACTAACTCCAGCGAGGCTGTAGCCGCAATGCAGAATGCATCARAACTGGCACG
GGCACCCACACCTGCGTGTGTCAGCAGGGTTGCGACAGGGAATGGGAGAGACTGCTCGGAGATCAACAACTGCCTG
CTGCCCAGTGCAGGCGGCTGCCACGACAACGCATCCTGTTTGTATGTCGCGTCCCGGGCAGAATGAGTGTGAGTGC
AAGAAAGGATTTCGAGGAAATGGGATTGACTGTGAACCAATAACTTCATGCTTGGAACAAACCGGGAAATGTCAT
CCATTGGCAAGCTGTCAATCTACTTCGTCTGGTGTCTGGAGCTGTGTTTGTCAAGAGGGCTATGAAGGAGATGGC
TTTCTGTGCTATGGAAACGCAGCAGTGGAATTGTCATTTCTCTCCGAAGCAGCTATATTTAACCGATGGATAAAT
AATGCTTCTCTACAACCCACACTGTCAGCCACCTCAAACCTCACTGTCCTCGTGCCTTCCCAACAAGCTACTGAG
GACATGGACCAGGATGAGAAAAGCTTCTGGTTGTCACAGAGCAATATTCCAGCCCTAATAAAGTACCATATGCTA
CTAGGCACATACAGAGTGGCAGATCTGCAGACCCTGTCTTCTTCTGACATGTTGGCAACATCTTTGCAGGGCAAC
TTCCTTCACTTGGCAAAGGTGGATGGGAATATCACAATTGAAGGGGCCTCCATTGTCGATGGGGACARCGCAGCC
ACAAATGGAGTGATACACATCATCAACAAGGTGCTGGTCCCACAAAGACGTCTAACTGGCTCCTTACCAAACCTG
CTCATGCGGCTGGAACAGATGCCTGACTATTCCATCTTCCGGGGCTACATCATTCAATATAATCTGGCGAATGCA
ATTGAGGCTGCCGATGCCTACACAGTGTTTGCTCCAAACAACAATGCCATCGAGAATTACATCAGGGAGAAGAAD.
GTCTTGTCTCTAGAGGAGGACGTCCTCCGGTATCATGTGGTCCTGGAGGAGAAACTCCTGAAGAATGACCTGCAC
AATGGCATGCATCGTGAGACCATGCTGGGTTTCTCCTATTTCCTTAGCTTCTTTCTCCATARTGACCAGCTCTAT
GTAAATGAGGCTCCAATAAACTACACCAATGTAGCCACTGATAAGGGAGTGATCCATGGTTTGGGAAAAGTTCTG
GAAATTCAGAAGAACAGATGTGATAATAATGACACTACTATTATACGAGGAAGATGTAGCGACATGCTCCTCAGAG
CTGACCTGCCCATTCGGAACTAAATCTCTAGGTAATGAGAAGAGGAGATGCATCTATACCTCCTATTTCATGGGA
AGACGAACCCTGTTTATTGGGTGCCAGCCARAAATGTGTGAGAACCGTCATTACGAGAGAATGCTGTGCCEGCTTC
TTTGGCCCCCAATGCCAGCCCTGTCCAGGGAATGCCCAGAATGTCTGCTTTGGTAATGGECATCTGTTTGGATGGA
GTGAATGGCACAGGTGTGTGTGAGTGTGGGGAGGGCTTCAGCGGCACAGCCTGCGAGACCTGCACCGAGGGCAAG
TACGGCATCCACTGTGACCAAGCATGTTCTTGTGTCCATGGGAGATGCAACCAAGGACCCTTGGGAGATGECTCC
TGTGACTGTGATGTTGGCTGGCCGAGCGAGTGCATTGTGACAATGCAACCACAGAAGACAACTGCAATGGGACATGC
CATACCAGCGCCAACTGCCTCACCAACTCAGATGGTACAGCTTCATGCAAGTGTGCAGCAGGATTCCAAGGARAC
GGGACCATCTGCACAGCAATCAATGCCTGTGAGATCAGCAATGGAGGTTGCTCTGCCAAGGCTGACTGTARAGAGA
ACCACCCCAGGAAGGCGAGTGTGCACGTGCARAGCAGGCTACACGGETCGATGGCATTGTECTGCCTGGARATCAANLC
CCGTGTTTGGAGAACCATGGTGGCTGTGACAAGAATGCGGAGTGCACACAGACAGGACCCAACCAGGCTGCCTGT
AACTGTTTGCCAGCATACACTGGAGATGGAAAGGTCTGCACACTCATCAATGTCTGCTTAACTAARAATGGCGGC
TGTGGTGAATTTGCCATCTGCAACCACACTGEGGCAAGTAGAAAGGACTTGTACTTGCAAGCCAAACTACATTGGA
GATGGATTTACCTGCCGCGGCAGCATTTATCAGGAGCTTCCCAAGAACCCGAARACTTCCCAGTATTTCTTCCAG
TTGCAGGAGCATTTCGTGAAAGATCTGGTCGGCCCAGGCCCCTTCACTGTTTTTGCACCTTTATCTGCAGCCTTT
GATGAGGAAGCTCGGGTTAAAGACTGGGACAAATACGGTTTAATGCCCCAGGTTCTTCGGTACCATETGGTCGCC
TGCCACCAGCTGCTTCTGGAAAACCTGAAATTGATCTCAARATGCTACTTCCCTCCARGGAGAGCCAATAGTCATC
TCCGTCTCTCAGAGCACGGTGTATATAAATAATAAGGCTAAGATCATATCCAGTGATATCATCAGTACTAATGGG
ATTGTTCATATCATAGACAAATTGCTATCTCCCAAAAATTTGCTTATCACTCCCAARAGACAACTCTGGAAGAATT
CTGCAAAATCTTACGACTTTGGCAACAAACAATGGCTACATCAAATTTAGCAACTTAATACAGGACTCAGGTTTG
CTGAGTGTCATCACCGATCCCATCCACACCCCAGTCACTCTCTTCTGGCCCACCGACCAAGCCCTCCATGCCCTA
CCTGCTGAACAACAGGACTTCCTGTTCAACCAAGACAACAAGGACAAGCTGAAGGAGTATTTGAAGTTTCATGTG
ATACGAGATGCCAAGGTTTTAGCTGTGGATCTTCCCACATCCACTGCCTGGAAGACCCTGCAAGGTTCAGAGCTG
AGTGTGAAATGTGGAGCTGGCAGGGACATCGGTGACCTCTTTCTGAATGGCCAAACCTGCAGAATTETGCAGCGG
GAGCTCTTGTTTGACCTGGGTGTGGCCTACGGCATTGACTGTCTGCTGATTGATCCCACCCTGGEGGGGCCGCTGET
GACACCTTTACTACTTTCGATGCCTCGGGGGAGTGTGGCGAGCTGTGTCAATACTCCCAGCTGCCCAAGGTGGAGT
ARAACCAAAGGGTGTGAAGCAGAAGTGTCTCTACAACCTGCCCTTCAAGAGGAACCTGGAAGGCTGCCEGGAGCGG
TGCAGCCTGGTGATACAGATCCCCAGGETGCTGCAAGGGCTACTTCGGGCCGAGACTGTCAGGCCTGCCCTGGAGGA
CCAGATGCCCCGTGTAATAACCGGGGTGTCTGCCTTGATCAGTACTCGGCCACCGGAGAGTGTAAATGCAACACC
GGCTTCAATGGGACGGCGTGTGAGATGTGCTGGCCGGGGAGATTTGGGCCTGATTGTCTGCCCTGTGEGCTGCTCA
GACCACGGACAGTGCGATGATGGCATCACGGGCTCCGGGCAGTGCCTCTGTGARAACGGGETGGACAGGCCCCTCE
TGTGACACTCAGGCAGTTTTGCCTGCAGTGTGTACGCCTCCTTGTTCTGCTCATGCCACCTGTAAGGAGAACAAL
ACGTGTGAGTGTAACCTGGATTATGAAGGTGACGGAATCACATGCACAGTTGTGCGATTTCTGCAAACAGGACAAC
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GGGGGCTGTGCAAAGGTGGCCAGATGCTCCCAGAAGGGCACGAAGGTCTCCTGCAGCTGCCAGAAGGGATACARA
GGGGACGGGCACAGCTGCACAGAGATAGACCCCTGTGCAGACGGCCTTAACGGAGGGTGTCACGAGCACGCCACT
TGTAAGATGACAGGCCCGGGCAAGCACAAGTGTGAGTGTAAAAGTCACTATGTCGGAGATGGGCTGAACTGTCGAG
CCGGAGCAGCTGCCCATTGACCGCTGCTTACAGGACAATGGGCAGTGCCATGCAGACGCCARATETGTCGALCCTC
CACTTCCAGGATACCACTGTTGGGGTGTTCCATCTACGCTCCCCACTGGGCCAGTATAAGCTGACCTTTGACARAA
GCCAGAGAGGCCTGTGCCAACGAAGCTGCGACCATGGCAACCTACAACCAGCTCTCCTATGCCCAGAAGGCCAAG
TACCACCTGTGCTCAGCAGGCTGGCTGGAGACCGGGCGEGGTTEGCCTACCCCACAGCCTTCGCCTCCCAGAACTGT
GGCTCTGGTGTGGTTGGCGATAGTGGACTATGGACCTAGACCCAACAAGAGTGAAATGTGGCGATGTCTTCTGCTAT
CGGATGAAGGAAGTGCTGGCCTATTCCAACAGCTCAGCTCGAGGCCGTGCATTTCTAGAACACCTGACTGACCTG
TCCATCCGCGGCACCCTCTTTGTGCCACAGAACAGTGGGCTGGGGGAGAATGAGACCTTCGTCTGGGCGGGACATC
GAGCACCACCTCGCCAATGTCAGCATGTTTTTCTACAATGACCTTGTCAATGGCACCACCCTGCAAACGAGGECTG
GGAAGCAAGCTGCTCATCACTGCCAGCCAGGACCCACTCCAACCGGTACAAAGTAGCTTTGTTGATGGAAGAGCC
ATTCTGCAGTGGGACATCTTTGCCTCCAATGGGATCATTCATGTCATTTCCAGGCCTTTAAAAGCACCCCCTGLCC
CCCGTGACCTTGACCCACACTGGCTTGGGAGCAGGGATCTTCTTTTGCATCATCCTGGTGACTGGGEGCTETTGLCC
TTGGCTGCTTACTCCTACTTTCGGATAAACCGGAGAACAATCGGCTACCAGCATTTTGAGTCGGAAGAGGACATT
AATGTTGCAGCTCTTGGCAAGCAGCAGCCTGAGAATATCTCGAACCCCTTGTATGAGAGCACAACCTCAGCTCCC
CCAGAACCTTCCTACGACCCCTTCACGGACTCTGAAGAACGGCAGCTTGAGGGCAATGACCCCTTGAGGACACTG
TGAGGGCCTGGACGGGAGATGCCAGCCATCACTCACTGCCACCTGGGCCATCAACTGTGAATTCTCAGCACCAGT
TGCCTTTTAGGAACGTAAAGTCCTTTAAGCACTCAGAAGCCATACCTCATCTCTCTGGCTGATCTGGGEGTTGTT
TCTGTGGGTGAGAGATGTGTTGCTGTGCCCACCCAGTACAGCTTCCTCCTCTGACCCTTTGGCTCTTCTTCCTTT
GTACTCTTCAGCTGGCACCTGCTCCATTCTGCCCTACATGATGGGTAACTGTGATCTTTCTTCCCTGTTAGATTG
TAAGCCTCCGTCTTTGTATCCCAGCCCCTAGCCCAGTGCCTGACACAGGAACTGTGCACAATAAAGGTTTATGGA
ACAGAAACAAAGTCAAAAAAAAAAAAAAAAAAAAAAAAAAAARLA

The sequence of NOV1a was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV1a. These methods used to amplify
NOV1a cDNA are described in Example 2.

The NOV1a polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:1 is 2675 amino acid
residues in length and is presented using the one-letter amino acid code in Table 1B. The SignalP,
Psort and/or Hydropathy results predict that NOV1a has a signal peptide and is likely to be
localized extracellularly in the plasma membrane with a certainty of 0.6760. In alternative
embodiments, a NOV1a polypeptide is located to the endoplasmic reticulum (membrane) with a
certainty of 0.1000, the endoplasmic reticulum (lumen) with a certainty of 0.1000, or outside the
cell with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV1a peptide
between amino acid positions 20 and 21, i.e. at the dash in the sequence STG-QC.
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Table 1B. Encoded NOV1a Protein Sequence (SEQ ID NO:2)

MGLRSLGLLAVLPLPESSTGQCAVAKCWRELSSAGTRHWRNHVGLRNREKLFFCGXXMNEMERQETGNSKTRYHAT
ATVQAKHDKGLNKNGTSGDEEQKIKVGDRDRENKGFDGLLDVWNTLNFIHPCFAVCNCVHGVCNSGLDGDGTCEC
YSAYTGPKCDKLTENFHTSHLTLWPVHDSKHWGSLRHONMNGTCSSGGGKGDPDVYQNGLIFHGGGTSGGLSSSR
NRRSSVKRPEKWKGDDRDGGGKEGQQRRRADTESSLOQRGHIKTPLPHRQGEARITETTGNCVSAGMTGTNANHTK
VHPTVQSLTEYDSFQTHSTSRLKEFEKQQVKERFSDPPLMOAIKPSHEKYPPYAQRKGTSLSPKTQGHGDDEQATL
LSFLHSITLSLYLYPTTFFHDSPVFIKPGIKTLRLNHFFGSSFPYEGSSVIXXMGIEVWKNWCONADTLAAAPAP
SLNVQPCSAQKIPDVRLPLKMKTNWNANAFPITEAMANTATPSIHVYEKSATLMLIVRTWDQIGTVVHAKKATVG
MAKCACLWTPAKLTLETALQSLQCANMMGLDRCICQKGYVGDGLTCYGNIMERLRELNTEPRGKWQGRLTSFISL
LESIQIVSVQLSEFSQREPTCVNTKS IASNLEGPLVPLSNHYPLOVNELLVDNKAAQYFVKLHIIAGOMNIEYMN
NTDMFYTLTGKSGEIFNSDKDNQIKLKLHGGKKKVKIIQGDITASNGLLHILDRAMDKLEPTFESNNEETNLGHA
LDEDGVGGPYTIFVPNNEALNNMKDGTLDYLLSPELEVATLISTPHIRSMANQLIQFNTTDNGQILANDVAMEET
EITAKNGRIYTLTGVLIPPSIVPILPHRCDETKREMKLGTCVSCSLVYWSRCPANSEPTALFTHRCVYSGRFGSL
KSGCARYCNATVKCADSLGGNGTCICEEGFQGSQCQFCSDPNKYGPRCNKKCLCVHGTCNNRIDSDGACLTGTCR
DGSAGRLCDKQTSACGPYVQFCHIHATCEYSNGTASCICKAGYEGDGTLCSEMDPCTGLTPGGCSRNAECIKTGT
GTHTCVCQOGWTGNGRDCSEINNCLLPSAGGCHDNASCLYVGPGONECECKKGFRGNGIDCEPITSCLEQTGKCH
PLASCQSTSSGVWSCVCQEGYEGDGFLCYGNAAVELSFLSEAATIFNRWINNASLOQPTLSATSNLTVLVPSQQATE
DMDQDEKSFWLSQSNIPALIKYHMLLGTYRVADLQTLSSSDMLATSLQGNFLHLAKVDGNITIEGASIVDGDNAA
TNGVIHEIINKVLVPQRRLTGSLPNLLMRLEQMPDYSIFRGYIIQYNLANATEAADAYTVFAPNNNAIENY IREKK
VLSLEEDVLRYHVVLEEKLLKNDLHNGMHRETMLGFSYFLSFFLENDQLYVNEAPINYTNVATDKGVIHGLGKVL
ETIQKNRCDNNDTTIIRGRCRTCSSELTCPFGTKSLGNEKRRCIYTSYFMGRRTLFIGCQPKCVRTVITRECCAGF
FGPQCQPCPGNAQNVCFGNGICLDGVNGTGVCECGEGFSGTACETCTEGKYGIHCDQACSCVHGRCNQGPLGDGS
CDCDVGWRGVHCDNATTEDNCNGTCHTSANCLTNSDGTASCKCAAGFQGNGTICTAINACEISNGGCSAKADCKR
TTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDKNAECTQTGPNQAACNCLPAY TGDGKVCTLINVCLTKNGG
CGEFAICNHTGQVERTCTCKPNYIGDGFTCRGSIYQELPKNPKTSQYFFQLOEHFVKDLVGPGPFTVFAPLSAAF
DEEARVKDWDKYGLMPQVLRYHVVACHQLLLENLKLISNATSLQGEPIVISVSQSTVYINNKAKIISSDIISTNG:
IVHIIDKLLSPKNLLITPKDNSGRILONLTTLATNNGYIKFSNLIQDSGLLSVITDPIHTPVILFWPTDQALHAL
PAEQODFLFNQDNKDKLKEYLKFHVIRDAKVLAVDLPTSTAWKTLQGSELSVKCGAGRDIGDLFLNGQTCRIVQR.
ELLFDLGVAYGIDCLLIDPTLGGRCDTFTTFDASGECGSCVNTPSCPRWSKPKGVKQKCLYNLPFKRNLEGCRER
CSLVIQIPRCCKGYFGRDCQACPGGPDAPCNNRGVCLDQYSATGECKCNTGFNGTACEMCWPGRFGPDCLPCGCS.
DHGQCDDGITGSGQCLCETGWTGPSCDTQAVLPAVCTPPCSAHATCKENNTCECNLDYEGDGITCTVVDFCKQDN
GGCAKVARCSQKGTKVSCSCQKGYKGDGHSCTEIDPCADGLNGGCHEHATCKMTGPGKHKCECKSHYVGDGLNCE
PEQLPIDRCLQODNGQCHADAKCVDLHFQDTTVGVFHLRSPLGQYKLTFDKAREACANEAATMATYNQLSYAQKAK
YHLCSAGWLETGRVAYPTAFASQNCGSGVVGIVDYGPRPNKSEMWDVFCYRMKEVLAYSNSSARGRAFLEHLTDL
SIRGTLFVPONSGLGENETLSGRDIEHHLANVSMFFYNDLVNGTTLQTRLGSKLLITASQDPLOPVQSRFVDGRA
ILOQWDIFASNGIIHVISRPLKAPPAPVTLTHTGLGAGIFFCIILVTGAVALAAYSYFRINRRTIGYQHFESEEDT
NVAALGKQQPENISNPLYESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL

NOV1b

In an alternative embodiment, a NOV1 variant is NOV1b (alternatively referred to herein
as CG50736-10), which includes the 8495 nucleotide sequence (SEQ ID NO:3) shown in Table
1C. An open reading frame for the mature protein was identified beginning at nucleotides 201-
203 and ending at nucleotides 7461-7463. The start and stop codons of the open reading frame
are highlighted in bold type. Putative untranslated regions, found upstream from the initiation

codon and downstream from the termination codon, are underlined.
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Table 1C. NOV1b Nucleotide Sequence (SEQ ID NO:3)

AATCATCCCACATGCTAAGAATCTAAGATGTATAAAATAAAGTGGTGAAAGATGAAAATGAAATTTTATCARG
GTTAGAGTCAGGTTCGGAGTGGCCATTGTTTACCAAACTGAGAAATCTAAATTTTATTTGGTTGGTAATTGAGA
GTCATTGAGATATTTTGGGGAAGGTCACCCTGATGCCTTTGCTAATCAAATGAAATGAATGAAATGGAGAGGC
AAGAAACTGGAAATAGCAAGACGAGGTATCATGCTACTGCAATAGTCCAGGCAARACATGATAAAGGCCTCAA
CAAGAATGGCACCAGTGGAGATGAAGAGCAGAAGATCAAGGTGGGAGACAGAGACAGAGAAAACAAAGGATTT
GATGGCTTATTAGATGTTTGGAATACTTTAAACTTTATTCATCCTTGCTTTGCTGTGTGCAACTGTGTGCATG
GGGTGTGCAACAGTGGACTAGATGGCGATGGAACCTGTGAGTGCTACTCTGCGTACACTGEGCCCCAAGTGTGA
CAAGCTCACAGAAAACTTTCACACCTCTCATCTGACACTGTGGCCTGTGCACGACTCCAAGCACTGGGGAAGC
CTTCGACATCAGAATATGAATGGCACCTGTTCTTCCGGGGGCGGCAAGGGGGATCCCGATGTTTATCAARATG
GGTTGATTTTCCACGGAGGGGGTACTTCTGGAGGTCTATCGTCATCACGAAACAGACGAAGTAGTGTCAAGCG
TCCTGAGAAGTGGAAGGGGGACGATCGAGATGEAGGTGGCAAGGAAGGCCAGCAGCGGCGECGGGCAGACACA
GAGTCGAGTCTTCAAAGAGGTCACATCAAAACGCCCCTGCCCCACAGGCAAGGTGAAGCGCGGATCACGGAGA
CAACGGGGAATTGTGTTTCTGCTGGCATGACTGGAACCAATGCCAATCACACAAAAGTTCACCCTACGGTTCA
GTCCTTGACAGAATATGATTCCTTTCAGACTCATTCCACCAGCAGACTGAAGGAATTTGAGAAACAGCAGGTG
AAGGAAAGATTTTCTGACCCTCCCCTAATGCAGGCTATAAAACCCTCACATGAGAAGTACCCTCCTTATGCCC
AGAGAAAAGGAACATCTTTGTCTCCAAAGACACAGGGACACGGAGATGATGAACAGGCCTTGCTAAGTTTCCT
CCACTCTATTACCCTTAGCTTGTACCTTTATCCAACCACATTCTTCCATGACTCTCCAGTCTTCATCAAACCT
GGCATAAAAACACTCAGACTTAACCACTTCTTTGGGTCTTCATTTCCTTATGAAGGCTCCAGTGTCATANNNN
NNATGGGAATTGAGGTTTGGAAAAACTGGTGCCAAAATGCTGATACCCTGGCTGCTGCCCCTGCTCCATCCCT
GAATGTGCAGCCTTGCTCTGCCCAGAARATTCCAGATGTTCGCCTTCCACTGAAGATGAAAACAAACTGGAAT
GCAAATGCCTTCCCAATTACCGAGGCGATGGCAARATACTGCGACCCCATCAATCCATGTTTACGARAAATCTG
CCACCCTCATGCTCATTGTACGTACCTGGGACCAAATCGGCACAGTTGTACATGCCAAGAAGGCTACCGTGEG
GATGGCCAAGTGTGCTTGCCTGTGGACCCCTGCCAAATTAACTTTGGAAACTGCCCTACAAAGTCTACAGTGT
GCAAATATGATGGGCCTGGACAGATGCATTTGCCAGAAAGETTACGTGGEGTGATGGCTTAACGTGTTATGGAA
ACATTATGGAGCGACTCAGAGAATTAAATACTGAACCCAGAGGAAAATGGCAAGGAAGGCTGACCTCTTTCAT
CTCACTCCTAGAAAGTATACAAATTGTAAGTGTACAACTCAGTGAATTTTCCCAACGTGAACCTACTTGTGTA
AACACCAAGTCCATTGCCAGCAACCTAGAAGGCCCCCTGGTCCCCCTTTCCAATCATTACCCTCTACAGGTAR
ATGAGCTTTTGGTGGATAATAAAGCTGCTCAATACTTTGTGAAACTCCACATAATTGCTGGTCAGATGAACAT

CGAATATATGAATAACACAGACATGTTCTACACCTTGACTGGAAAGTCGGGGGAAATCTTCAACAGCGATAAG |,

GACAATCAAATAAAGCTTAAACTCCATGGAGGCAAAAAGAAGGTAAAAATTATACAAGGGGACATCATTGCTT
CCAATGGGCTTCTGCACATCCTTGACAGAGCCATGGACAAGTTAGAACCCACATTTGAGAGCAACAATGAGGA
AACCAATTTGGGACATGCCTTAGATGAGGATGGAGTTGGTGGACCATACACCATTTTTGTTCCAAATAATGAA
GCATTGAATAACATGAAGGACGGCACTCTCGATTACCTCCTTTCTCCAGAGCTTGAAGTGGCCACTCTCATCT
CCACCCCTCACATCAGGAGCATGGCCAACCAGCTCATACAGTTCAACACCACCGACAATGGACAGATTCTGGC
ARATGATGTGGCAATGGAAGAAATTGAGATCACTGCCAAAAATGGCCGAATTTACACACTGACAGGAGTTCTC
ATTCCTCCCTCCATTGTCCCGATTCTGCCCCATCGATGTGATGAAACAAAGAGAGAGATGAAACTGGGCACTT
GTGTGAGCTGTTCTCTGGTGTACTGGAGCAGATGTCCTGCTAACTCTGAGCCCACAGCACTCTTCACACACAG
ATGTGTCTACAGTGGCAGETTTGGGAGCCTGAAGAGCEECTETECCCGETACTGCAATGCCACTGTGAAGTET
GCAGATAGCCTCGGCGGCAACGGGACATGCATTTGTGAGGAGGGCTTCCAAGGCTCCCAGTGTCAGTTCTGCT
CTGATCCCAATAAATACGGACCTCGGTGTAACAAARAATGCCTGTGCGTTCACGGAACATGCAATAACAGGAT
AGACAGCGATGGGGCCTGCCTCACTGGCACATGCAGAGACGGCTCTGCCGEGGAGACTCTGTGATAAGCAGACC
TCAGCCTGTGGGCCCTACGTGCAGTTCTGTCACATCCACGCCACCTGTGAATACAGCAATGGGACAGCCAGTT
GTATTTGCAAAGCAGGATATGAAGGAGATGGAACTCTGTGTTCTGAGATEGGACCCTTGCACAGGACTAACTCC
AGGAGGCTGTAGCCGCAATGCAGAATGCATCAAAACTGGCACGGGCACCCACACCTGCGTGTGTCAGCAGGGT
TGGACAGGGAATGGGAGAGACTGCTCGGAGATCAACAACTGCCTGCTGCCCAGTGCAGGCEGECTGCCACGACA
ACGCATCCTGTTTGTATGTGGGTCCCGGGCAGAATGAGTGTGAGTGCAAGAAAGGATTTCGAGGAAATGGGAT
TGACTGTGAACCAATAACTTCATGCTTGGAACAAACCGGGAAATGTCATCCATTGGCAAGCTETCAATCTACT
TCGTCTGGTGTCTGCAGCTGTGTTTGTCAAGAGGGCTATGAAGGAGATGGCTTTCTGTGCTATGGAAACGCAG
CAGTGGAATTGTCATTTCTCTCCGAAGCAGCTATATTTAACCGATGGATAAATAATGCTTCTCTACAACCCAC
ACTGTCAGCCACCTCARACCTCACTGTCCTCGTGCCTTCCCAACARGCTACTGAGGACATGGACCAGGATGAG
AAAAGCTTCTGGTTGTCACAGAGCAATATTCCAGCCCTAATAAAGTACCATATGCTACTAGGCACATACAGAG
TGGCAGATCTGCAGACCCTGTCTTCTTCTGACATGTTGGCAACATCTTTGCAGGGCAACTTCCTTCACTTGGC
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AAAGGTGGATGGGAATATCACAATTGARGGGGCCTCCATTGTCGATGGGGACAACGCAGCCACAAATGGAGTG
ATACACATCATCAACAAGGTGCTGGTCCCACAAAGACGTCTAACTGGCTCCTTACCAAACCTGCTCATGCGGC
TGGAACAGATGCCTGACTATTCCATCTTCCGGGGCTACATCATTCAATATAATCTGGCGAATGCAATTGAGGC
TGCCGATGCCTACACAGTGTTTGCTCCAAACAACAATGCCATCGAGAATTACATCAGGGAGAAGAAAGTCTTG
TCTCTAGAGGAGGACGTCCTCCGGTATCATGTGGTCCTGGAGGAGAAACTCCTGAAGAATGACCTGCACAATG
GCATGCATCGTGAGACCATGCTGEGTTTCTCCTATTTCCTTAGCTTCTTTCTCCATAATGACCAGCTCTATGT
AAATGAGGCTCCAATAAACTACACCAATGTAGCCACTGATAAGGGAGTGATCCATGGTTTGGGAAAAGTTCTG
GAAATTCAGAAGAACAGATGTGATAATAATGACACTACTATTATACGAGGAAGATGTAGGACATGCTCCTCAG
AGCTGACCTGCCCATTCGGAACTAAATCTCTAGGTAATGAGAAGAGGAGATGCATCTATACCTCCTATTTCAT
GGGAAGACGAACCCTGTTTATTGGGTGCCAGCCAAAATGTGTGAGAACCGTCATTACGAGAGAATGCTGTGCC
GGCTTCTTTGGCCCCCAATGCCAGCCCTGCCCAGGGAATGCCCAGAATGTCTGCTTTGGTAATGGCATCTGTT
TGGATGGAGTGAATGGCACAGGTGTGTGTGAGTGTGGGGAGGGECTTCAGCGGCACAGCCTGCGAGACCTGECAC
CGAGGGCAAGTACGGCATCCACTGTGACCAAGCATGTTCTTGTGTCCATGGGAGATGCAACCAAGGACCCTTG
GGAGATGGCTCCTGTGACTGTGATGTTGGCTGGCGAGGAGTGCATTGTGACAATGCAACCACAGAAGACAACT
GCAATGGGACATGCCATACCAGCGCCAACTGCCTCACCAACTCAGATGGTACAGCTTCATGCAAGTGTGCAGC
AGGATTCCAAGGAAACGGGACCATCTGCACAGCAATCAATGCCTGTGAGATCAGCAATGGAGGTTGCTCTGCC
AAGGCTGACTGTAAGAGAACCACCCCAGGAAGGCGAGTGTGCACGTGCAAAGCAGGCTACACGGGTGATGGCA
TTGTGTGCCTGGAAATCAACCCGTGTTTGGAGAACCATGGTGGCTGTGACAAGAATGCGGAGTGCACACAGAC
AGGACCCAACCAGGCTGCCTGTAACTGTTTGCCAGCATACACTGCGAGATGGAAAGGTCTGCACACTCATCAAT
GTCTGCTTAACTAAAAATGGCGGCTGTAGTGAATTTGCCATCTGCAACCACACTGGGCAAGTAGAAAGGACTT
GTACTTGCAAGCCAAACTACATTGGAGATGGATTTACCTGCCGCGGCAGCATTTATCAGGAGCTTCCCAAGAA
CCCGAAAACTTCCCAGTATTTCTTCCAGTTGCAGGAGCATTTCGTGAAAGATCTGGTCGGCCCAGGCCCCTTC
ACTGTTTTTGCACCTTTATCTGCAGCCTTTGATGAGCGAAGCTCGGGTTAAAGACTGGGACAAATACGGTTTAA
TGCCCCAGGTTCTTCGGTACCATGTGGTCGCCTGCCACCAGCTGCTTCTGGAAAACCTGAAATTGATCTCAAA
TGCTACTTCCCTCCAAGGAGAGCCAATAGTCATCTCCGTCTCTCAGAGCACGGTGTATATAAACAATAAGGCT
AAGATCATATCCAGTGATATCATCAGTACTAATGGGATTGTTCATATCATAGACAAATTGCTATCTCCCAAAA
ATTTGCTTATCACTCCCAAAGACAACTCTGGAAGAATTCTGCAAAATCTTACGACTTTGGCAACAAACAATGG
CTACATCAAATTTAGCAACTTAATACAGGACTCAGGTTTGCTGAGTGTCATCACCGATCCCATCCACALCCCCA
GTCACTCTCTTCTGGCCCACCGACCAAGCCCTCCATGCCCTCCATGCCCTACCTGCTGAACAACAGGACTTCC
TGTTCAACCAAGACAACAAGGACAAGCTGAAGGAGTATTTGAAGTTTCATGTGATACGAGATGCCAAGGTTTT
AGCTGTGGATCTTCCCACATCCACTGCCTGGAAGACCCTGCAAGGTTCAGAGCTGAGTGTGAAATGTGGAGCT
GGCAGGGACATCGGTGACCTCTTTCTGAATGGCCAAACCTACAGAATTGTGCAGCGGGAGCTCTTGTTTGACC
TGEETGTGGCCTACGGCATTGACTGTCTGCTGATTGATCCCACCCTGGGGGGCCGCTGTCGACACCTTTACTAC
TTTCGATGCCTCEGGGGAGTGTGGGAGCTGTGTCAATACTCCCAGCTGCCCAAGGTGGAGTAAACCAAAGGGT
GTGAAGCAGAAGTGTCTCTACAACCTGCCCTTCAAGAGGAACCTGGAAGGCTGCCGGGAGCGGTGCAGCCTGG
TGATACAGATCCCCAGGTGCTGCAAGGGCTACTTCGGGCGAGACTGTCAGGCCTGCCCTGGAGGACCAGATGC
CCCGTGTAATAACCGGGGTGTCTGCCTTGATCAGTACTCGGCCACCGCGAGAGTGTAAATGCAACACCGGCTTC
AATGGGACGGCGTGTGAGATGTGCTGGCCGGGCGAGATTTGGGCCTGATTGTCTGCCCTGTGGCTGCTCAGALCC
ACGGACAGTGCGATGATGGCATCACGGGCTCCGGGCAGTGCCTCTGTGAAACGGGGTGGACAGGCCCCTCGTG
TGACACTCAGGCAGTTTTGCCTGCAGTGTGTACGCCTCCTTGTTCTGCTCATGCCACCTGTAAGGAGAACAAC
ACGTGTGAGTGTAACCTGGATTATGAAGGTGACGGAATCACATGCACAGTTGTGGATTTCTGCAAACAGGACA
ACGGGGGCTGTGCAARAGGTGGCCAGATGCTCCCAGAAGGGCACGAAGGTCTCCTGCAGCTGCCAGAAGGGATA
CAAAGGGGACGGGCACAGCTGCACAGAGATAGACCCCTGTGCAGACGGCCTTAACGGAGGGTGTCACGAGCACLC
GCCACCTGTAAGATGACAGGCCCGGGCAAGCACAAGTGTGAGTGTAAAAGTCACTATGTCGGAGATGGGCTGA
ACTGTGAGCCGGAGCAGCTGCCCATTGACCGCTGCTTACAGGACAATGGGCAGTGCCATGCAGACGCCAAATG
TGTCGACCTCCACTTCCAGGATACCACTGTTGGGGTGTTCCATCTACGCTCCCCACTGGGCCAGTATAAGCTG
ACCTTTGACAAAGCCAGAGAGGCCTGTGCCAACGAAGCTGCGACCATGGCAACCTACAACCAGCTCTCCTATG
CCCAGAAGGCCAAGTACCACCTGTGCTCAGCAGGCTGGCTGGAGACCGGGCGGGTTGCCTACCCCACAGCCTT
CGCCTCCCAGAACTGTGGCTCTGGTCGTGGTTGCGGATAGTGGACTATGGACCTAGACCCAACAAGAGTGAAATG
TGGGATGTCTTCTGCTATCGGATGAAAGGAAGTGCTGGCCTATTCCAACAGCTCAGCTCGAGGCCGTGCATTT
CTAGAACACCTGACTGACCTGTCCATCCGCGGCACCCTCTTTGTGCCACAGAACAGTGGGCTGGEGGEGAGAATG
AGACCTTGTCTGGGCGGGACATCGAGCACCACCTCGCCAATGTCAGCATGTTTTTCTACAATGACCTTGTCAA
TGGCACCACCCTGCAAACGAGGCTGGGAAGCAAGCTGCTCATCACTGCCAGCCAGGACCCACTCCAACCGACE
GAGACCAGGTTTGTTGATGGAAGAGCCATTCTGCAGTGGGACATCTTTGCCTCCAATGGGATCATTCATGTCA
TTTCCAGGCCTTTAAAAGCACCCCCTGCCCCCGTGACCTTGACCCACACTGGCTTGGGAGCAGGGATCTTCTT
TGCCATCATCCTGGTGACTGGGGCTGTTGCCTTGGCTGCTTACTCCTACTTTCGGATARACCEGGAGRACAATC
GGCTTCCAGCATTTTGAGTCGCAAGAGGACATTAATGTTGCAGCTCTTGGCAAGCAGCAGCCTGAGAATATCT
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CGAACCCCTTGTATGAGAGCACAACCTCAGCTCCCCCAGAACCTTCCTACGACCCCTTCACGGACTCTGAAGA
ACGGCAGCTTGAGGGCAATGACCCCTTGAGGACACTGTGAGGGCCTGCGACGGGAGATGCCAGCCATCACTCALC
TGCCACCTGGGCCATCAACTGTGAATTCTCAGCACCAGTTGCCTTTTAGGAACGTAAAGTCCTTTAAGCACTC
AGAAGCCATACCTCATCTCTCTGGCTGATCTGGGGGTTGTTTCTGTGGGTGAGAGATGTETTGCTGTGCCCAC
CCAGTACAGCTTCCTCCTCTGACCCTTTGGCTCTTCTTCCTTTGTACTCTTCAGCTGGCACCTGCTCCATTCT
GCCCTACATGATGGGTAACTGTGATCTTTCTTCCCTGTTAGATTGTAAGCCTCCGTCTTTETATCCCAGCCCC
TAGCCCAGTGCCTGACACAGGAACTGTGCACAATAAAGGTTTATGGAACAGAAACAAAGTCAAAAARAANAAR
AAAAAAAAAAAAAAAAAAAAAAAAAAC

The sequence of NOV1b was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the
DNA sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV1b. These methods used to amplify
NOV1b cDNA are described in Example 2.

The NOV1b polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 is 2420 amino acid
residues in length and is presented using the one-letter amino acid code in Table 1D. The
SignalP, Psort and/or Hydropathy results predict that NOV1b has no known signal peptide and is
likely to be localized in the cytoplasm with a certainty of 0.4500. In alternative embodiments, a
NOV1b polypeptide is located to the microbody (peroxisome) with a certainty of 0.3000, the
mitochondrial matrix space with a certainty of 0.1000, or the lysosome (lumen) with a certainty of

0.1000.

Table 1D. Encoded NOV1b Protein Sequence (SEQ ID NO:4)

MNEMERQETGNSKTRYHATATIVQAKHDKGLNKNGTSGDEEQKIKVGDRDRENKGFDGLLDVWNTLNFIHPCFAV
CNCVHGVCNSGLDGDGTCECYSAYTGPKCDKLTENFHTSHLTLWPVHDSKHWGSLRHQNMNGTCSSGGGKGDPD
VYONGLIFHGGGTSGGLSSSRNRRSSVKRPEKWKGDDRDGGGKEGQQRRRADTESSLORGHIKTPLPHRQGEAR
ITETTGNCVSAGMTGTNANHTKVHPTVQSLTEYDSFQTHSTSRLKEFEKQQVKERFSDPPLMQATIKPSHEKYPP
YAQRKGTSLSPKTQGHGDDEQATLLSFLHSITLSLYLYPTTFFHDSPVFIKPGIKTLRLNHFFGSSFPYEGSSVI
XXMGIEVWKNWCONADTLAAAPAPSLNVQPCSAQKIPDVRLPLKMKTNWNANAFPITEAMANTATPSIHVYEKS
ATLMLIVRTWDQIGTVVHAKKATVGMAKCACLWTPAKLTLETALQSLQCANMMGLDRCICQKGYVGDGLTCYGN
IMERLRELNTEPRGKWQGRLTSFISLLESIQIVSVQLSEFSQREPTCVNTKS IASNLEGPLVPLSNHYPLQVNE
LLVDNKAAQYFVKLEIITAGOMNIEYMNNTDMFYTLTGKSGEIFNSDKDNQITKLKLHGGKKKVKIIQGDIITASNG
LLEILDRAMDKLEPTFESNNEETNLGHALDEDGVGGPYTIFVPNNEALNNMKDGTLDYLLSPELEVATLISTPH
IRSMANQLIQFNTTDNGQILANDVAMEEIEITAKNGRIYTLTGVLIPPSIVPILPHRCDETKREMKLGTCVSCS
LVYWSRCPANSEPTALFTHRCVYSGRFGSLKSGCARYCNATVKCADSLGGNGTCICEEGFQGSQCQFCSDPNKY
GPRCNKKCLCVHGTCNNRIDSDGACLTGTCRDGSAGRLCDKQTSACGPYVQFCHIHATCEYSNGTASCICKAGY
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EGDGTLCSEMDPCTGLTPGGCSRNAECIKTGTGTHTCVCQQGWTGNGRDCSEINNCLLPSAGGCHDNASCLYVG
PGONECECKKGFRGNGIDCEPITSCLEQTGKCHPLASCOSTSSGVWSCVCQEGYEGDGFLCYGNAAVELSFLSE
AATFNRWINNASLQPTLSATSNLTVLVPSQQATEDMDQDEKSFWLSQSNIPALIKYHMLLGTYRVADLQTLSSS
DMLATSLQGNFLHLAKVDGNITIEGAS IVDGDNAATNGVIHIINKVLVPQRRLTGSLPNLLMRLEQMPDYSIFR
GYITQYNLANAIEAADAYTVFAPNNNAIENY IREKKVLSLEEDVLRYHVVLEEKLLKNDLENGMHRETMLGFSY
FLSFFLHNDQLYVNEAPINYTNVATDKGVIHGLGKVLEIQKNRCDNNDTTITIRGRCRTCSSELTCPFGTKSLGN
EXKRRCIYTSYFMGRRTLFIGCQPKCVRTVITRECCAGFFGPQCQPCPGNAQNVCFGNGICLDGVNGTGVCECGE
GFSGTACETCTEGKYGIHCDQACSCVHGRCNQGPLGDGSCDCDVGWRGVHCDNATTEDNCNGTCHTSANCLTNS
DGTASCKCAAGFQGNGTICTAINACEISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGC
DKNAECTQTGPNQAACNCLPAYTGDGKVCTLINVCLTKNGGCSEFAICNHTGQVERTCTCKPNY IGDGFTCRGS
IYQELPKNPKTSQYFFQLOEHFVKDLVGPGPFTVFAPLSAAFDEEARVKDWDKYGLMPQVLRYHVVACHQLLLE
NLKLISNATSLQGEPIVISVSQSTVYINNKAKIISSDIISTNGIVHIIDKLLSPKNLLITPKDNSGRILONLTT
LATNNGYIKFSNLIQDSGLLSVITDPIHTPVTLFWPTDQALHALHALPAEQQDFLFNQDNKDKLKEYLKFHVIR
DAKVLAVDLPTSTAWKTLQGSELSVKCGAGRDIGDLFLNGQTYRIVQRELLFDLGVAYGIDCLLIDPTLGGRCD
TFTTFDASGECGSCVNTPSCPRWSKPKGVKQKCLYNLPFKRNLEGCRERCSLVIQIPRCCKGYFGRDCQACPGG
PDAPCNNRGVCLDQYSATGECKCNTGFNGTACEMCWPGRFGPDCLPCGCSDHGQCDDGITGSGQCLCETGWTGP
SCDTQAVLPAVCTPPCSAHATCKENNTCECNLDYEGDGITCTVVDFCKQDNGGCAKVARCSQKGTRVSCSCQKG
YRKGDGHSCTEIDPCADGLNGGCHEHATCKMTGPGKHKCECKSHYVGDGLNCEPEQLPIDRCLODNGQCHADAKC
VDLHFQDTTVGVFHLRSPLGQYKLTFDKAREACANEAATMATYNQLSYAQKAKYHLCSAGWLETGRVAYPTAFA
SQONCGSGVVGIVDYGPRPNKSEMWDVFCYRMKGSAGLFQQLSSRPCISRTPD

NOVle
A 'NOV1 variant includes NOV1c (alternatively referred to as CG 50736-09), which
includes the 3260 nucleotide sequence (SEQ ID NO:210) shown in Table 1E.

Table 1E. NOV1e Nucleotide Sequence (SEQ ID NO:210)

GGCACGAGCAGGAGCTTCCCAAGAACCCGAAAACTTCCCAGTATTTCTTCCAGTTGCAGGAGCATTTCGTGAA
AGATCTGGTCGGCCCAGGCCCCTTCACTGTTTTTGCACCTTTATCTGCAGCCTTTGATGAGGAAGCTCGGGETT
AARAGACTGGGACAAATACGGTTTAATGCCCCAGGTTCTTCGGTACCATGTGETCGCCTGCCACCAGCTGCTTC
TGGAAAACCTGAAATTGATCTCAAATGCTACTTCCCTCCAAGGAGAGCCAATAGTCATCTCCGTCTCTCAGAG
CACGGTGTATATAAATAATAAGGCTAAGATCATATCCAGTGATATCATCAGTACTAATGGGATTGTTCATATC
ATAGACAAATTGCTATCTCCCAAAAATTTGCTTATCACTCCCAAAGACAACTCTGGAAGAATTCTGCARAATC
TTACGACTTTGGCAACAAACAATGGCTACATCAAATTTAGCAACTTAATACAGGACTCAGGTTTGCTGAGTGT
CATCACCGATCCCATCCACACCCCAGTCACTCTCTTCTGGCCCACCGACCAAGCCCTCCATGCCCTACCTGCT
GAACAACAGGACTTCCTGTTCAACCAAGACAACAAGGACAAGCTGAAGGAGTATTTGAAGTTTCATGTGATAC
GAGATGCCAAGGTTTTAGCTGTGGATCTTCCCACATCCACTGCCTGGAAGACCCTGCARAGGTTCAGAGCTGAG
TGTGAAATGTGGAGCTGGCAGGGACATCGGTGACCTCTTTCTGAATGGCCAAACCTGCAGAATTGTGCAGCGE
GAGCTCTTGTTITGACCTGGGTGTGGCCTACGGCATTGACTGTCTGCTGATTGATCCCACCCTGEGGREGCCELT
GTGACACCTTTACTACTTTCGATGCCTCGGGGGAGTGTGGGAGCTGTGTCAATACTCCCAGCTGCCCAAGGTG
GAGTAAACCAAAGGGTGTGAAGCAGAAGTGTCTCTACAACCTGCCCTTCAAGAGGAACCTGGAAGGECTGCCGER
GAGCGGTGCAGCCTGGTGATACAGATCCCCAGGTGCTGCAAGGGCTACTTCGGGCGAGACTGTCAGGCCTGCC
CTGGAGGACCAGATGCCCCETGTAATAACCEGEGTGTCTGCCTTGATCAGTACTCGECCACCEGCGAGAGTGETAR
ATGCAACACCGGCTTCAATGGGACGGCGTGTGAGATGTGCTGGCCGGGGAGATTCGGGCCTGATTETCTGECCC
TGTGGCTGCTCAGACCACGGACAGTGCGATGATGGCATCACGGGCTCCGGGCAGTGCCTCTEGTGAAACGGGAT
GGACAGGCCCCTCGTGTGACACTCAGGCAGTTTTGCCTGCAGTGTGTACGCCTCCTTGTTCTGCTCATGCCAC
CTGTAAGGAGAACAACACGTGTGAGTGTAACCTGGATTATGAAGGTGACGGAATCACATGCACAGTTGTGGAT
TTCTGCAAACAGGACAACGGGGGCTGTGCARAGGTGECCAGATGCTCCCAGAAGGGCACGAAGGTCTCCTGCA
GCTGCCAGAAGGGATACARAGGGGACGGGCACAGCTGCACAGAGATAGACCCCTGTGCAGACGGCCTTAACGE
AGGGTGTCACGAGCACGCCACCTGTAAGATGACAGGCCCGGGCAAGCACAAGTGTGAGTGTAAAAGTCACTAT
GTCGGAGATGGGCTGAACTGTGAGCCGEAGCAGCTGCCCATTGACCGCTGCTTACAGGACRATGEGCAGTGCC
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ATGCAGACGCCAAATGTGTCGACCTCCACTTCCAGGATACCACTGTTGGGGTGTTCCATCTACGCTCCCCACT
GGGCCAGTATAAGCTGACCTTTGACAAAGCCAGAGAGGCCTGTGCCAACGAAGCTGCGACCATGGCARACCTAC
AACCAGCTCTCCTATGCCCAGAAGGCCAAGTACCACCTGTGCTCAGCAGECTGECTGGACACCEGECERETTE
CCTACCCCACAGCCTTCGCCTCCCAGAACTGTGGCTCTGEGTGTGGTTGGGATAGTCGACTATGGACCTAGACC
CAACAAGAGTGAAATGTGGGATGTCTTCTGCTATCGGATGAAAGATGTGAACTGCACCTGCAAGGTGGGCTAT
GTGGGAGATGGCTTCTCATGCAGTGCGAACCTGCTGCAGGTCCTGATGTCCTTCCCCTCACTCACAAACTTCC
TGACGGAAGTGCTGGCCTATTCCAACAGCTCAGCTCGAGGCCEGTGCATTTCTAGAACACCTGACTGACCTETC
CATCCGCGGCACCCTCTTTGTGCCACAGAACAGTGGGCTGGEGEGAGAATGAGACCTTGTCTGEGCEGGACATC
GAGCACCACCTCGCCAATGTCAGCATGTTTTTCTACAATGACCTTGTCAATGGCACCACCCTGCAAACGAGGE
TGGGAAGCAAGCTGCTCATCACTGCCAGCCAGGACCCACTCCAACCGACGGAGACCAGGTTTGTTGATGCAAG
AGCCATTCTGCAGTGGGACATCTTTGCCTCCAATGGGATCATTCATGTCATTTCCAGGCCTTTAARAGCACCC
CCTGCCCCCGTGACCTTGACCCACACTGGCTTGEGGAGCAGGGATCTTCTTTGCCATCATCCTGETCGACTCGEERE
CTGTTGCCTTGGECTGCTTACTCCTACTTTCGGATAAACCGGAGARCAATCGGCTTCCAGCATTTTGAGTCGGA
AGAGGACATTAATGTTGCAGCTCTTGGCAAGCAGCAGCCTGAGAATATCTCGAACCCCTTGTATGAGAGCACA
ACCTCAGCTCCCCCAGAACCTTCCTACGACCCCTTCACGGACTCTGAAGAACGGCAGCTTGAGGECAATGACC
CCTTGAGGACACTGTGAGGGCCTGGACGGCACGATGCCAGCCATCACTCACTGCCACCTGEGGCCATCAACTGETG
AATTCTCAGCACCAGTTGCCTTTTAGGAACGTAAAGTCCTTTAAGCACTCAGAAGCCATACCTCATCTCTCTG
GCTGATCTGGGEGTTGTTTCTGTGGGTGAGAGATETGTTGCTGTGCCCACCCAGTACAGCTTCCTCCTCTGAC
CCTTTGGCTCTTCTTCCTTTGTACTCTTCAGCTGGCACCTGCTCCATTCTGCCCTACATGATGGGTAACTETG
ATCTTTCITCCCTGTTAGATTGTAAGCCTCCNTCTTTGTATCCCAGCCCCTAGCCCAGTCCCTGACACAGGAA
CTGTGCACAATAAAGGTTTATGGAACAGAAAAAAAAARAANARAAAAA

The NOV1c polypeptide (SEQ ID NO:211) encoded by SEQ ID NO:210 is 897 amino

acid residues in length and is presented using the one letter amino acid code in Table 1F.

Table 1F. Encoded NOVlc Protein Sequence (SEQ ID NO:211)

MPQVLRYHVVACHQLLLENLKLISNATSLQGEPIVISVSQSTVYINNKAKIISSDIISTNGIVHI IDKLLSPKN
LLITPKDNSGRILONLTTLATNNGY IKFSNLIQDSGLLSVITDPIHTPVTLFWPTDQALHALPAEQODFLEFNQD
NKDKLKEYLKFHVIRDAKVLAVDLPTSTAWKTLQGSELSVKCGAGRDIGDLFLNGQTCRIVQRELLFDLGVAYG
IDCLLIDPTLGGRCDTFTTFDASGECGSCVNTPSCPRWSKPKGVKQKCLYNLPFKRNLEGCRERCSLVIQIPRC
CKGYFGRDCQACPGGPDAPCNNRGVCLDQYSATGECKCNTGFNGTACEMCWPGRFGPDCLPCGCSDHEGQCDDGET
TGSGQCLCETGWTGPSCDTQAVLPAVCTPPCSAHATCKENNTCECNLDYEGDGITCTVVDFCKQDNGGCAKVAR
CSQKGTKVSCSCQKGYKGDGHSCTEIDPCADGLNGGCHEHATCKMTGPGKHKCECKSHYVGDGLNCEPEQLPID
RCLODNGQCHADAKCVDLHFQDTTVGVFHLRSPLGQYKLTFDKAREACANEAATMATYNQLSYAQKAKYHLCSA
GWLETGRVAYPTAFASQNCGSGVVGIVDYGPRPNKSEMWDVFCYRMKDVNCTCKVGYVGDGFSCSEGNLLOVIMS
FPSLINFLTEVLAYSNSSARGRAFLEHLTDLSIRGTLFVPQONSGLGENETLSGRDIEHHLANVSMFFYNDLVNG
TTLQTRVGSKLLITASQDPLOPTETRFVDGRAILOWDIFASNGIIHVISRPLKAPPAPVTLTHTGLGAGIFFAT
ILVTGAVALAAYSYFRINRRTIGFQHFESEEDINVAALGKQQPENISNPLYESTTSAPPEPSYDPFTDSEERQL
EGNDPLRTL

Searches of the sequence databases revealed that NOV1c has 99% homolgy to a CD44-
like precursor FELL-like protein. Included in the invention are variants of the parent clone
NOVlc as shown below in Table 1G. These novel variants were derived by laboratory cloning of

10 cDNA fragments coding for a domain of the full length form of NOV1c (CG50736-09), between

residues 85 and 636 (Fascilin domain). The cDNA coding for the variant sequences was cloned
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by the polymerase chain reaction (PCR). Primers were designed based on in silico predictions of
the full length or some portion (one or more exons) of the cDNA/protein sequence of the
invention, or by translated homology of the predicted exons to closely related human sequences or
to sequences from other species. These primers and methods used to amplify the variant cDNA

are described in Example 2.

Table 1G. Variants of NOVlc

Novle Alternate Change in SEQ ID NO:210 | Change in SEQ ID NO:211
Variant No. | Reference

1 169487446 T = C at bp 887; and Q> L at aa325
A > Tatbp 1144,

2 169487460 C > Tatbp 1034; and No change
T = Cat bp 1244,

3 169487473 C > Tat bp 1223; N > Y at aa 416; and
A > Tatbp 1416; and C 2> Rataa487
T —=> Catbp 1629

4 169487491 G 2> Aatbp 1534; and S = N at aa 455
A > Gatbp 1547,

5 169487497 A > Gatbp 976; and K = R at aa 269; and
G > A atbp2010; G > Sataa6l4

6 169487533 A > Gatbp 832; Y = Cataa221

C > Tatbp 1223; and
T > C at bp 2003

7 169487538 A > Gatbp 513; and I>Vataall5;and
T > Cat bp 1888; M > T at aa 573
8 169487577 G—>Tatbp712 No change

SNP variants of NOV1 are disclosed in Example 3.

NOV1 Clones
Unless specifically addressed as NOV1a, NOV1b, NOVlc, or variants of NOV1c, any

reference to NOV1 is assumed to encompass all variants.
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The amino acid sequnce of NOV1 has high homology to other proteins as shown in Table

1H.

Table 1H. BLASTX Results from Patp Database for NOV1

Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAY93910 A human hyaluronan-binding protein, designated WF-HABP 2493 1.2e-290
patp:AAY93913 A human hyaluronan-binding protein, designated BM-HABP 848 1.9e-157
patp:AAB42164 Human ORFX ORF1928 polypeptide sequence 1017 1.9e-138
patp:AAY93911 A human hyaluronan-binding protein, designated WF-HABP 536 6.1e-75
patp:AARO05222 Antigen GX5401FL encoded by Eimeria tenella genomic DNA 353 4.3e-54

In a search of sequence databases, it was found, for example, that the NOV 1a nucleic acid
sequence has 1593 of 2797 bases (56%) identical to a gb: GENBANK-
ID:HSA275213|acc:AJ275213.1 mRNA from Homo sapiens (Homo sapiens mRNA for stabilin-1
(stabl gene)). Further, the full amino acid sequence of the disclosed NOV1a protein of the
invention has 543 of 1391 amino acid residues (39%) identical to, and 760 of 1391 amino acid
residues (54%) similar to, the 2570 amino acid residue ptnr:SPTREMBL-ACC:Q9NY 15 protein
from Homo sapiens (Human) (STABILIN-1).

In a similar search of sequence databses, it was found, for example, that the NOV1b
nucleic acid sequence has 2654 of 2678 bases (99%) identical to a gb: GENBANK-
ID:HSM801377|acc:AL133021.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA
DKFZp434E0321 (from clone DKFZp434E0321)). Further, the full amino acid sequence of the
disclosed NOV 1b protein of the invention has 638 of 642 amino acid residues (99%) identical to,
and 638 of 642 amino acid residues (99%) similar to, the 897 amino acid residue
ptnr:SPTREMBL-ACC:Q9NRY3 protein from Homo sapiens (Human) (CD44-LIKE
PRECURSOR FELL).

Additional BLASTP results are shown in Table 11.

Table 11. NOV1 BLASTP Results

Gene Index/ | Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa '
HYPOTHETICAL 115.7 1038/1064 1042/1064
Q9UF98 KDA PROTEIN - Homo 1069 (97%) 97%) 0.0
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sapiens (Human)

QO9H7H7 FLJ00112 PROTEIN - 1192 926/929 928/929 0.0
Homo sapiens (Human) (99%) (99%)

CD44-LIKE PRECURSOR 640/641 641/641

QI9NRY3 FELL - Homo sapiens 897 (99%) (100%) 0.0
(Human)

QINY15 STABILIN-1 - Homo 2570 543/1391 760/1391 0.0
sapiens (Human) (39%) (54%)
MYELOBLAST 614/1740 897/1740 0.0

Q93072 KIAA0246 PROTEIN - 2212 (35%) (51%)

Homo sapiens (Human)

A multiple sequence alignment is given in Table 1J, with the NOV1a and NOV1b proteins

of the invention being shown in lines 1 and 2 , in a Clustal W analysis comparing NOV1 with
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related protein sequences of Table 11.

Table 1J. ClustalW Analysis of NOV1

1. SEQID NO.: 2 NOVla 5.SEQID NO.: 41 QYNRY3

2.SEQID NO.: 4 NOV1b 6. SEQ ID NO.: 42 QINY15

3. SEQ ID NO.: 39 Q9UF98 7. SEQ ID NO.: 43 Q93072

4. SEQ ID NO.: 40 QYH7H7
NOVla MGLRSLGLLAVLPLPESSTGQCAVAKCWRELSSAGTRHWRNHVGLRNREKLFFGXXMNEM 60
NOVLD = oo oo mm e oo mo o e o oo o oo MNEM 4
QOUF 98 === = = oo m = e o e 1
QOHTHT == mm = = = e e o o e 1
QONRY 3 oo oo e e e 1
QONYLS = o m — oo o e o e 1
Q93072 e = m o o o e 1
NOVlia ERQETGNSKTRYHATAIVQAKHDKGLNKNGTSGDEEQKIKVGDRDRENKGFDGLLDVWNT 120
NOV1b ERQETGNSKTRYHATAIVQAKHDKGLNKNGTSGDEEQKIKVGDRDRENKGFDGLLDVWNT 64
QOUF98 = - = = - mm o m e o e 1
QOHTHT = - m—m o mm e e oL 1
QONRY 3 m oo e e e e 1
QONYLE = — — o o e 1
Q93072 = mmm o m e 1
NOVla LNFIHPCFAVCNCVHGVCNSGLDGDGTCECYSAYTGPKCDKLTENFHTSHLTLWPVHDSK 180
NOV1b  LNFIHPCFAVCNCVHGVCNSGLDGDGTCECYSAYTGPKCDKLTENFHTSHLTLWPVHDSK 124
QOUF 98 === = = o oo m m o e 1
QOHTHT === m = oo s e e 1
QONRY3  — o e o o e o e e e e e 1
QONYLS = o mm o oo o o o e MA 2
Q93072  — - - o m oo e 1
NOVla HWGSLRHQNMNGTCSSGGGKGDPDVYQNGLIFHGGGTSGGLSSSRNRRSSVKRPEKWKGED 240
NOV1b HWGSLRHONMNGTCSSGGGKGDPDVYQNGLIFHGGGTSGGLSSSRNRRSSVKRPEKWKGD 184
QOUFO8 =~ m et o e o o o e 1
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QOHTHT = m === == mm m s e e 1
QONRY3 == === == = = o o o e . 1
QI9NY15 GPRGLLPLCLLAFCLAGFSFVRGQVLFKGCDVKTTFVTHVPCTSCAAIKKQTCPSGWLRE 62
Q93072  mmmmmm o e e 1
NOVla DRDGGGKEGQQRRRADTESSLQORGHIKTPLPHRQGEARITETTGNCVSAGMTGTNANHTK 300
NOVlb  DRDGGGKEGQQRRRADTESSLORGHIKTPLPHRQGEARITETTGNCVSAGMTGTNANHTK 244
QOUF 98 == — - mmm m o e e 1
QOHTHT  — === m = m e m e e e e 1
QONRY3 = — o oo oo m o e e o 1
QINY15 LPDQITQDCRYEVQLGGSMVSMSGCRRKCRKQVVQKACCPGYWGSRCHECPGGAETPCNG 122
Q93072  —mm oo o e e 1
NOVla  VHPTVQSLTEYDSFQTHSTSRLKEFEKQQVKERF-SDPPLMQATKPSHEKYPPYAQRKGT 359
NOVlb  VHPTVQSLTEYDSFQTHSTSRLKEFEKQQVKERF-SDPPLMQAIKPSHEKYPPYAQRKGT 303
QOUFO8 = m o m oo o 1
QOHTHT === === = = = e e e 1
QONRY3 = o o o o o e e e 1
Q9NY15 HGTCLDGMDRNGTCVCQENFRGSACQECQDPNRFGPDCQSVCSCVHGVCNHGPRGDGSCL 182
Q93072  mmmmmm e e e 1
NOVla  SLSPKTQGHGDDEQALLSFLHSITLSLYLYPTTFFHDSPVFIKPGIKTLRLNHFFGSSFP 419
NOVlb  SLSPKTQGHGDDEQALLSFLHSITLSLYLYPTTFFHDSPVFIKPGIKTLRLNHFFGSSFP 363
QOUF9B === = o = o m o o o e e 1
QOHTHT  — = m = - == mm e e 1
QONRY3  — = oo oo mm e 1
QINY15 CFAGYTGPHCDQELPVCQELRCPONTQCSAEAPSCRCLPGYTQQGSECRAPN----PCWP 238
Q93072  — = mm = e e e 1
NOVla YEGSSVIXXMGIEVWKNWCONADTLAAAPAPSLNVQPCSAQKIPDVRLPLKMKTNWNANA 479
NOVlb  YEGSSVIXXMGIEVWKNWCONADTLAAAPAPSLNVQPCSAQKIPDVRLPLKMKTNWNANA 423
QOUF9B == e oo o e o e e 1
QOHTHT === = = e e o o o o e e 1
QONRY3  — = m = o mm e o e e 1
QINY15 SPCSLLAQCSVSPKGQAQCHCPENYHGDGMVCLPKDPCTDN- == === mmm oo o 279
Q93072 == m e e e 1

|
NOVlia  FPITEAMANTATPSIHVYEKSATLMLIVRTWDQIGTVVHAKKATVGMAKCACLWTPAKLT 539
NOVl1b  FPITEAMANTATPSIHVYEKSATLMLIVRTWDQIGTVVHAKKATVGMAKCACLWTPAKLT 483
QOUF 98 - === mm o o o o o . 1
QOHTHT  ~ === o= o= o o o e e . 1
QONRY3 === === = = = m e e e e e o 1
QONY15 ---LG--GCPSNSTLCVYQKPGQAFCTCR- -~ - PGLVS INSNASAGCFAFCSPFS- - - - - 325
Q93072  m - oo m e o 1
Novia  LETALQSLQCANMMGLDRCICQKGYVGDGLTCYGNIMERLRELNTEPRGKWQGRLTSFIS 599
NOVlb  LETALQSLQCANMMGLDRCICQKGYVGDGLTCYGNIMERLRELNTEPRGKWQGRLTSFIS 543
QOUF98 == m e o o e e 1
QOHTHT == m = mm s e o o m . 1
QONRY3 == o m o e e s o e 1
Q9NY15 --CDRSATCQVTADGKTSCVCRESEVGDGRACYGHLLHEVQKATQTGRVFLQLRVAVAMM 383
Q93072 --~CDRSATCQVTADGKTSCVCRESEVGDGRACYGHLLHEVQKATQTGRVFLOLRVAVAMM 58
NOVia  LLESIQIVSVQLSEFSQREPTCVNTKSIASNLEGPLVPLSNHYPLQVNELLVDNKAAQYF 659
NOVlb  LLESIQIVSVQLSEFSQREPTCVNTKSIASNLEGPLVPLSNHYPLQVNELLVDNKAAQYF 603
QOUFO8 == = — o oo oo e 1
QOHTHT == == o oo oo o e 1
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QONRY3  m = = == o oo oL
Q9NY15 DQGCREILTTAG-PFTVLVPSVSSFSSRTMN-ASLAQQLCROHIIAGOHILEDTRTOQOTR
093072 DQGCREILTTAG-PFTVLVPSVSSFSSRTMN-ASLAQQLCROHIIAGQHILEDTRTOOTR
NOVla  VKLHIIAGOMNIEYMNNTDMFYTLTGKSGEIFNSDKDNQIKLKLHGGKKKVKIIQGDIIA
NOVlb  VKLHIIAGQMNIEYMNNTDMFYTLTGKSGEIFNSDKDNQIKLKLHGGKKKVKIIQGDIIA
QOUF98 = - m o oo o e oo
QOHTHT === === - m e e e e e
QONRY3 === m = = m o o e
Q9NY15 RWWTLAGQEITVTFNQFTKYSYKYKDQPQQTFNIYKANNIAANGVFHVVTGLRWQAPSGT
093072 RWWTLAGQEITVTFNQFTKYSYKYKDQPQQTFNIYKANNIAANGVFHVVTGLRWOAPSGT
NOVlia  SNGLLHILDRAMDKLEPTFESNNEETNLGHALDEDGVGGPYTIFVPNNEALNNMKDGTLD
NOVlb  SNGLLHILDRAMDKLEPTFESNNEETNLGHALDEDGVGGPYTIFVPNNEALNNMKDGTLD
QOUF98 === m— oo m e e e e
02 /- A
0. 22 S
Q9NY15 PGDPKRTIGQILASTEAFSRFETILENCGLPSILDGPG-PFTVFAPSNEAVDSLRDGRLI
093072 PGDPKRTIGQILASTEAFSRFETILENCGLPSILDGPG-PFTVFAPSNEAVDSLRDGRLI
NOVla  YLLSP-we=c—me—mmmmmmmn ELEVATLISTPHIRSMANQLIQFNTTDNGQILAN-~DV
NOV1b  YLLSP-----—ommmmmcmem oo ELEVATLISTPHIRSMANQLIQFNTTDNGQILAN--DV
QOUF98 == — = o oo e e e e
QOHTHT === = = o m oo o e e e e
QONRY3  — = = m = o mm e o o o e
Q9NY15 YLFTAGLSKLQELVRYHIYNHGOLTVEKLISKGRILIMANQVLAVNISEEGRILLGPEGV
Q93072 YLFTAGLSKLQELVRYHIYNHGQLTVEKLISKGRILTMANQVLAVNISEEGRILLGPEGV
NOVla AMEEIEITAKNGRIYTLTGVLIPPSIVPILPHRCDETKREMKLGTCVSCSLVYWSRCPAN
NOVlb  AMEEIEITAKNGRIYTLTGVLIPPSIVPILPHRCDETKREMKLGTCVSCSLVYWSRCPAN
QOUFO8 === = mm e e o e e o e
QOHTHT === o oo oo oo e e
QINRY3 === = m = oo o o o oo e
Q9NYL5 PLORVDVMAANGVIHMLDGILLPPTILPILPKHCSEEQHKIVAGSCVDCQALNTSTCPEN
Q93072 PLORVDVMAANGVIHMLDGILLPPTILPILPKHCSEEQHKIVAGSCVDCOALNTSTCDDEN
NOVla  SEPTALFTHRCVYSGR---FGSLKSGCARYCNATVKCA= - —-=——= - - —mmmmmmmm e o
NOVlb  SEPTALFTHRCVYSGR---FGSLKSGCARYCNATVKCA- - === === - - - mmmmme e — =
QOUFO8 = == = o oo o e
[0: 2 - 1
QONRY3 === m = = mm e e e e e
QINY15 SVKLDIFPKECVYIHDPTGLNVLKKGCASYCNQTIMEQGCCKGFFGPDCTQCPEGFSNDC
093072 SVKLDIFPKECVYIHDPTGLNVLKKGCASYCNQTIMEQGCCKGFFGPDCTQCPGGFSNDC
NOVia  ------- DSLGGNGTCICEEGFQGSQCQFCSDPNKYGPRCNKKCLCVHGTCNNR IDSDGA
NOVib  ---==-- DSLGGNGTCICEEGFQGSQCQFCSDPNKYGPRCNKKCLCVEGTCNNR IDSDGA
QOUF98 == — = e o e m
QOHTHT  — = — === mm o s e m e e e
QONRY3  — = = o o oot o ot e
Q9NY15 YGKGNCSDGIQGNGACLCFPDYKGIACHICSNPNKHGEQCQEDCGCVHGLCDNRPGSGEY
093072 YGKGNCSDGIQGNGACLCFPDYKGIACHICSNPNKHGEQCQEDCGCVHGLCDNRPGSGEY
NOVla  CLTGTCRDGSAGRLCDKQTSACGPY--VQFCHIHATCEYSNGTASCICKAGYEGDGTLCS
NOV1b  CLTGTCRDGSAGRLCDKQTSACGPY--VQFCHIHATCEYSNGTASCICKAGYEGDGETLCS
QOUFO8  — o m oo oo o e
QOHTHT == mm o mm s e o m o o e
QONRY3 = oo oo e oo e e
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QINY15 CQQGTCAPGFSGRFCNESMGDCGPTELAQHCHLHARCVSQEGVARCRCLDGFEGDGFSCT
093072 CQQGTCAPGFSGRFCNESMGDCGPTGLAQHCHLHARCVSQOEGVARCRCLDGFEGDGFSCT
NOVlia  EMDPCTGLTPGGCSRNAECIKTGTGTHTCVCQQGWTGNGRDCSEINNCLLPSAGGCHDNA
NOV1b  EMDPCTGLTPGGCSRNAECIKTGTGTHTCVCQQGWTGNGRDCSEINNCLLPSAGGCHDNA
QOUFO8 = —m == oo o o e o
QOHTHT = — = = = o o o o e
QONRY3  — - e o o oo e
QINY15 PSNPCSHPDRGGCSENAECVPGSLGTHHCTCHKGWSGDGRVCVAIDECELDVGGGCHTDA
093072 PSNPCSHPDRGGCSENAECVPGSLETHHCTCHKGWSGDGRVCVAIDECELDVRGGCHTDA
NOVla  SCLYVGPGONECECKKGFRGNGIDCEPITSCLEQTGKCHPLASCOSTSSGVWSCVCQEGY
NOV1b  SCLYVGPGONECECKKGFRGNGIDCEPITSCLEQTGKCHPLASCQSTSSGVWSCVCQEGY
QOUF98 === oo m oo o e
QOHTHT == == = oo oo oo
QONRY3 === = o o oo o
Q9NY15 LCSYVGPGQSRCTCKLGFAGDGYQCSPIDPCRAGNGGCHGLATCRAVGGGQRVCTCPDGF
093072 LCSYVGPGQSRCTCKLGFAGDGYQCSPIDPCRAGNGGECHGL - === === oo mm oo
NOVlia  EGDGFLCYGNAAVELSFLSEAAIFNRWINNASLQPTLSATSNLTVLVPSQOATEDMDODE
NOVlb  EGDGFLCYGNAAVELSFLSEAATFNRWINNASLQPTLSATSNLTVLVPSQQATEDMDODE
QOUF98 == — = — = e o o e
QOHTHT == == == e o o o o o
QONRY3 == o m o m oo o
Q9NY15 GGDGFSCYGDIFRELEANAHFSIFYQWLKSAG- - ITLPADRRVTALVPSEAAVRQLSPED
Q93072 ----mmememe oo ELEANAHFS IFYQWLKSAG- - ITLPADRRVTALVPSEAAVROLSPED
NOVlia  KSFWLSQSNIPALIKYHMLLGTYRVADLQTLSSSDMLATSLOGNFLHLAKVDGNITIEGA
NOV1b  KSFWLSQSNIPALIKYHMLLGTYRVADLQTLSSSDMLATSLOGNFLHLAKVDGNITIEGA
QOUF98 = - m m oo e e e
QOHTHT === == m oo oo o
QONRYB == m o m o oo e e
Q9NY15 RAFWLQPRTLPNLVRAHFLQGALFEEELARLGGQE-VATLNPTTRWEIRNISGRVWVONA
Q93072 RAFWLQPRTLPNLVRAHFLQGALFEEELARLGGQE-VATLNPTTRWEIRNISGRVWVONA
NOVla  SIVDGDNAATNGVIHIINKVLVPQRRLTGSLPNLLMRLEQMPDYSIFRGYIIQYNLANAT
NOV1b  SIVDGDNAATNGVIHIINKVLVPQRRLTGSLPNLLMRLEQMPDYSIFRGYIIQYNLANAT
QOUFO8  mm o o e o o oo e e
QOHTHT === oo o oo e o
QONRY3 = m oo oo
QINY15 SVDVADLLATNGVLHILSQVLLPPRGDVPGGQGLLQQLDLVPAFSLFRELLQHHGLVPQI
Q93072 SVDVADLLATNGVLHILSQVLLPPRGDVPGGQGLLQOQLDLVPAFSLFRELLQHHGLVPQT
NOVla  EAADAYTVFAPNNNAIENYIREKKVLSLEEDVLRYHVVLEEKLLKNDLHNGMHRETMLGF
NOVlb  EAADAYTVFAPNNNAIENYIREKKVLSLEEDVLRYHVVLEEKLLKNDLHNGMHRETMLGF
QOUF98 == m = oo o oo
QOHTHT  ~ === o oo oo e e
QONRY3 = mmmm e e o e
QINY15 EAATAYTIFVPTNRSLEAQ---GNSSHLDADTVRHHVVLGEALSMETLRKGGHRNSLLGP
093072 EAATAYTIFVPTNRSLEAQ---GNSSHLDADTVRHHVVLGEALSMETLRKGGHRNSLLGP
NOVla  SYFLSFFLHNDQLYVNEAPINYTNVATDKGVIHGLGKVLEIQKNRCDNNDTTIIRGRCRT
NOvlb  SYFLSFFLHNDQLYVNEAPINYTNVATDKGVIHGLGKVLEIQKNRCDNNDTTIIRGRCRT
QOUFO8 == = — oo o o el
QOHTHT === = mm o m
QONRY3  m o o o o e
Q9NY15 AHWIVFYNHSGQPEVNHVPLEGPMLEAPGRSLIGLSGVLTVESSRCLESHARALREKCVN
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AHWIVFYNHSGQPEVNHVPLEGPMLEAPGRSLIGLSGVLTVGSSRCLHSHAEALREKCVN

CSSELTCPFGTKSLENEKRRCIYTSYFMGRRTLF IGCQPKCVRTVITRECCAGFFGPQCQ
CSSELTCPFGETKSLENEKRRCIYTSYFMGRRTLF IGCQPKCVRTVITRECCAGFFGPQCQ

CTRRFRCTQGFQLQDTPRKSCVYRSGFSFSR—-——GCSYTCAKKIQVPDCCPGFFGTLCE
CTRRFRCTQGFQLQDTPRKSCVYRSGFSFSR————GCSYTCAKKIQVPDCCPGFFGTLCE

PCPGNAQNVCFGNGICLDGVNGTGVCECGEGFSGTACETCTEGKYGIHCDQACSCVHGRC
PCPGNAQNVCFGNGICLDGVNGTGVCECGEGFSGTACETCTEGKYGIHCDQACSCVHGRC

PCPGGLGGVCSGHGQCQDRFLGSGECHCHEGFHGTACEVCELGRYGPNCTGVCDCAHGLC
PCPGGLGGVCSGHGQCQDRFLGSGECHCHEGFHGTACEVCELGRYGPNCTGVCDCAHGLC

NQGPLEDESCDCDVGWRGVHCDNATTEDNCNGTCHTSANCLTNSDETASCKCARGFQGNG
NQGPLGEDGES CDCDVGWRGVHCDNATTEDNCNGTCHTSANCLTNSDGTAS CKCAAGFQGNG
———————————————————————————————————————— VGEAVGTASCKCRAGFQGNG

QEGLQGDGSCVCNVGWQGLRCDQKITSPQCPRKCDPNANCVQDSAGASTCACAAGYSGNG
QEGLQGDGSCVCNVGWQGLRCDQKITSPQCPRKCDPNANCVQDSAGASTCACAAGYSGNG

TICTAINACEISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK
TICTAINACEISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK
TTCTATNACEISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK
TICTAINACEISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK
IFCSEVDPCAHGHGGCSPHANCTKVAPGQRTCTCQDGYMGDGELCQEINSCLIHHGGCHI
IFOSEVDPCAHGHGGCS PHANCTRKVAPGORTCTCODGYMGDGELCQEINSCLIHHGGCHT

NAECTQTGPNQAACNCLPAYTGDGK—VCTLINVCLTKNGGCGEFAICNHTGQVERTCTCK
NAECTQTGPNQAACNCLPAXTGDGK—VCTLINVCLTKNGGCSEFAICNHTGQVERTCTCK
NAECTQTGPNQAACNCLPAYTGDGK—VCTLINVCLTKNGGCSEFAICNHTGQVERTCTCK
NAECTQTGPNQAACNCLPAYTGDGK—VCTLINVCLTKNGGCSEFAICNHTGQVERTCTCK
HAECIPTGPQQVSCSCREGYSGDGIRTCELLDPCSKNNGGCSPYATCKSTGDGQRTCTCD
HAECIPTGPQQVSCSCREGYSGDGIRTCELLDPCSKNNGGCSPYATCKSTGDGQRTCTCD

PNY-IGDGFTCRGSIYOELPKNPKTSQYFFOLOEHFVKDLVGPGPFTVFAPLSAAFDEEA
PNY-TGDGFTCRGS IYOELPKNPKTSQYFFQLOEHFVKDLVGPGPFTVFAPLSAAFDEEA
PNY - IGDGFTCRES IYOELPKNPKTSQYFFQLOEHFVKDLVGPGPFTVFAPLSARFDEEA
PNY- IGDGFTCRGSIYQELPKNPKTSQYFFQLOEHFVKDLVGPGPFTVFAPLSAAFDEEA
TAUTVEDGLTCRARVELELLRDKHAS - - FFSLRLLEYKELKGDGPFTIFVPHADLMSNLS
TAHTVGDGLTCRARVGLELLRDKHAS - - FFSLRLLEYKELKGDGPFTIFVPHADLMSNLS

RVKDWDKYGLMPQVLRYHVVACHQLLLENLKLISNATSLQGEPIVISVSQSTVYINNKAK
RVKDWDKYGLMPQVLRYHVVACHQLLLENLKLISNATSLQGEPIVISVSQSTVYINNKAK
RVKDWDKYGLMPOVLRYHVVACHQLLLENLKLISNATSLOQGEPTIVISVSQSTVYINNKAK
RVKDWDKYGLMPOVLRYHVVACHQLLLENLKLISNATSLQGEPIVISVSQSTVYINNKAK
—————————— MPQVLRYHVVACHQLLLENLKLISNATSLQGEPIVISVSQSTVYINNKAK
QDELARIRAHRQLVFRYHVVGCRRLRSEDLLEQGYATALSGHPLRFSEREGSIYLNDFAR
QDELARIRAHRQLVFRYHVVGCRRLRSEDLLEQGYATALSGHPLRFSEREGSIYLNDFAR
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1ISSDIISTNGIVHI IDKLLSPKNLLITPKDNSGERRECNIMEMN N e SR IS gl cle

TISSDIISTNGIVHIIDKLLSPKNLLITPKDNSGEEMRENIHRREML] GYIKFSHLIQDSG
I

VVSSDHEAVNGILHFIDRVLLPPEALHWEPDDAPIPRR
VVSSDHEAVNGILHFIDRVLLPPEALHWEPDDAPIPK‘1

‘LPAEQQDFLFIQDﬂKDKLKEYLKFHVIRD‘
I

LAVDLPTS TAWKTLQGSELSVKCGAGRDIGDLFLNGQTCRIVOQRELLFDLGVAYGIDCLL
LAVDLPTSTAWKTLQGSELSVKCGAGRDIGDLFLIGQTERIVQRELLFDLGVAYGIDCLL
LAVDLPTSTAWKTLQGSELSVKCGAGRDIGDLFL“GQTCRIVQRELLFDLGVAYGIDCLL
LAVDLPTSTAWKTLOGSELSVKCGAGRDIGDLFLNGOTCRIVORELLFDLGVAYGIDCLL

ECGESCVINTPSCPRWSKPKGVKQKCLY!

ECGSCVgTPSCPRWSKPKGVKQKCLY#LP
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ECGSCV~TPSCPRWSKPKGVKQKCLY#LP
IDPTLGGRCDTFTTFDASGRECGSC TPSCPRWSKPKGVKQKCLY%LP
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EPPGLGRRCDHFETRPLRLNTCSICGLEPPCPEGSQEQGSPM IFKFWISPPLHSL
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WTGPSCDTQAVLPAVCTPPCSAHATCKENNTCECNLDYEGDGITCTVVDFCKQDNGGCA
WTGPSCDTQAVLPAVCTPPCSAHA$CK TCECHLDYEGDGITCTVVDFCRODYGGCE

PCT/US01/50076

1924
1868
318
405
110
1748
1391

1981
1928
375
462
167
1805
1448

2041
1988
435

522
227

1864
1507

2089
2036
483
570
275
1924
1567

2135
2082’
529
616
321
1984
1627

2195
2142
589
676
381
2044
1687

2255
2202
649
736
441
2104



10

15

20

25

30

35

40

45

50

55

WO 02/059315

NoVla
NOV1b

Q9UF98
QOHTH7
Q9NRY3
Q9NY15
093072

NOVlia

NOV1b

QI9UF98
Q9HTHT7
Q9NRY3
QO9NY15
Q93072

NOVla

NOV1b

QOUF98
Q9HTH7
QONRY3
QONY15
Q93072

NOVla

NOV1lb

Q9UF98
Q9HT7H7
QSNRY3
QONY15
Q93072

NOVla

NOV1b

QOUF98
Q9HTHT
QONRY3
QINY15
Q93072

NOVla

NOV1b

Q9UF98
Q9HTHT
QONRY3
Q9NY15
093072

NOvla

NOV1lb

Q9UF98
Q9HTH?7
Q9NRY3
QONY15
Q93072

NOVla

ARCSQKGTKVSCSCQKGYKGDGHSCTEIDPCADGLINGGCHEHATCKMTGPGKHKCECKS
ARCSQKGTKVSCSCQKGYKGDGHSCTEIDPCADGLNGGCHEHATCKMTGPGKHKCECKS
ARCSQKGTKVSCSCQKGYKGDGHSCTEIDPCADGLHGGCHEHATCKMTGPGKHKCECKS
ARCSQKGTKVSCSCQKGYKGDGHSCTEIDPCADGL#GGCHEHATCKMTGPGKHKCECKS
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796
501

| 2164

A 1807

HGQCHADAKCVDLHFQDTTVGVFHLRSPLGQYKLTFD
QLPIDRCLQDHGQCHADAKCVDLHFQDTTVGVFHLRSPLGQYKLTFD
QLPIDRCLODNGQCHADAKCVDLHFQDTTVGVFHLRSPLGQYKLTFEFD

Y#QLSYAQKAKYHLCSAGWLETGRVAYPTAFASQQ
KAREACAHEAATMATyﬂQLSYAQKAKYHLCSAGWLETGRVAYPTAFASQHCGSGVVGIVD
AHEAATMAT ‘QLSYAQKAKYHLCSAGWLETGRVAYPTAFASQICGSGVVGIVD
EAATMATYNOLSYAQKAKYHL,CSAGWLETGRVAYPTAFASQNCGSGVVGIVD

LSGRDIEHHLANVSMFFYNDLVNGTTLOTRLGSKLLIT -~~~ =-----cmemmm - === AS
————————— SAG--LFQQ------~~----LSSRPCIS---~=-----mmuue-—-—--RT
--------- SAG--LFQQ------------LSSRPCIS~---=-=rmm-—c--n=u--RT
————————— SCSGNLLQV------------LMSFPSLTNFLTEVLAYSNSSARGRAFLEH
————————— SCSGNLLQV----------~-ITMSFPSLTNFLTEVLAYSNSSARGRAFLEH
——————— ISTCNGKLLDV-~-~-=---------LAATANFSTFYGMLLGYANATQRGLDFLDF
——————— ISTCNGKLLDV-~--------~-LAATANFSTFYGMLLGYANATQRGLDFLDF

QDPLOPVQSRFVDGRAILQWDIFASNGIIHVISRPLKAPPAPVTLTHTGLGAGIFFCIIL

PDDLSIRGTLFVPONSGLGENETLSGRDIEHHLANVSMFFYNDLVNGTTLQTRLGSKLLI
LTDLSIRGTLFVPONSGLGENETLSGRDIEHHLANVSMFFYNDLVNGTTLQTRLGSKLLI
LTDLS IRGTLFVPONSGLGENETLSGRDIEHHLANVSMFFYNDLVNGTTLQTRVGSKLLI
LDDELTYKTLFVPVNEGFVDNMTLSGPDLELHASNATLLSAN-ASQGKLLPAHSGLSLIT

LDDELTYKTLFVPVNEGFVDNMTLSGPDLELHASNATLLSAN-ASQGKLLPAHSGLSLII
VTG---AVALAAYSYFRINRRTIGYQHFESEEDINVAALGKQQPENIS- -~~~ NPLYEST
TAS---QDPLOPTETRFVDGRAILQWDIFASNGITHVISRPLKAPPAP----- VTLTHTG
TAS---QDPLQPTETRFVDGRAILQWDIFASNGIIHVISRPLKAPPAP~ - - ~- VTLTHTG
TAS~--QDPLQPTETRFVDGRAILOWDIFASNGIIHVISRPLKAPPAP- -~~~ VILTHTG

SDAGPDNSSWAPVAPGTVVVSRIIVWDIMAFNGIITHALASPLLAPPQPQAVLAPEAPPVA
SDAGPDNSSWAPVAPGTVVVSRIIVWDIMAFNGIIHALASPLLAPPQP-AVLAPEAPPVA
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NOVIb  m--mmmmm o mm o e e e 2420
QI9UF98 LGAGIFFAIILVTGAVALAAYSYFRINRRTIGFQHFESEEDINVAALGKQQPENISNPLY 1037
Q9H7H7 LGAGIFFAIILVTGAVALAAYSYFRINRRTIGFQHFESEEDINVAALGKQQPENISNPLY 1160
Q9NRY3 LGAGIFFAIILVTGAVALAAYSYFRINRRTIGFQHFESEEDINVAALGKQQPENISNPLY 865

Q9NY15 AGVGAVLAAGALLGLVAGALYLRARGKPTGFGFSAFQAEDDADDDFSPWQEGTNPTLVSV 2537
Q93072 AGVGAVLAAGALLGLVAGALYLRARGKPMGFGFSAFQAEDDADDDFSPWQEGTNPTLVSV 2179

NOVLa  ~-=m===m——mmmmmmmmmmm e 2675
070t > R 2420
QIUF98 ESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL- 1069
Q9HT7H7 ESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL- 1192
QO9NRY3 ESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL- 897

QONY1l5 PNPVFGSDTFCEPFDDSLLEEDFPDTQRILTVK 2570
093072 PNPVFGSDTFCEPFDDSLLEEDFPDTQRILTVK 2212

Domain results for NOV1 were collected from the Pfam database, and then identified by
the InterPro domain accession number. The results are listed in Table 1K with the statistics and
domain description. These results indicatee that the NOV1 polypeptides have properties similar

to those of other proteins known to contain these domains.

Table 1K. Domain Analysis of NOV1

PSSMs Producing Significant Alignments Score E
(bits) Value
Fasciclin; domain 3 of 4, from 1756 to 1886 53.1 6.3e-12
Fasciclin agtvmeklktdprfStlvaaleaadLvetlnnsgdfTVFAPTNdAFg
R = S e s = A S === N I I
NOVla RGSIYQELPKNPKTSQYFFQLQEH-FVKDLVGPGPFTVFAPLSAAFD

kLpagdlktldeLlnkedakgLakILtVYH.Vvagklstadllslstpvlt
I ol T I T S o e = S
NOVla E-EAR---VKDWDKY- - - -GLMPQVLRYHVVACHQLLLENLKLISN--AT

slqgGskitvsgkndtellkdvnvlkVnnatvivesDiettNGviHViDrV

A R i = = R e A N IR AR e
NOvVla SLOGEPIVISVSQST--—-w==- VYINNKAKIISSDIISTNGIVHIIDKL
Llp (SEQ ID NO:44)
NOVla LSP (SEQ ID NO:2)
Fasciclin: domain 4 of 4, from 1900 to 2043 1419 | 1.5e-08
Fasciclin agtvmeklktdprfsStlvaaleaadlLvetlnnsg. . dfTVFAPTNJA
R I e s R S S B N
NOVla ILONLTTLATNNGYIKFSNLIQDSGLLSVITDPIht PVTLEFWPTDQA
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FgkLpagdlktldeLlnkedakqlakILtYHVvagklstadllslstpvl
+ o+ |+t S E e O R [ N N
NOVla LHALPAE- - -QODFLFNQDNKDKLKEYLKFHVIRDAKVLAVDLPTSTA-W

tslgGskitvsgkndtellkdvnvlkVnnat.vivesDiettNGviHViD
R ] o = S S ++ 4+ o+ HEE o+ + |+ o+ o+
NOVia KTLQGSELSVKCGAGR- - --DIGDLFLNGQTcRIVQRELLFDLGVAYGID

rVL1P (SEQ ID NO:45)

+|
NOV1ia CLLID (SEQ ID NO:2)
Xlink: domain 1 of 1, from 2358 to 2450 1 100.8 [ 4.1e-43
Xlink GeVFhyrapsgRYkltFeEAgqaaClrgqgAriATtgQLyAAwkgGEdg
[ R ) A S I o SN ) R I A Sy
NOvVia ~-GVFHLRSPLGQYKLTFDKAREACANEAATMATYNQLSYAQKAKYHL,

CdAGWLADgSVRYPIVkPRenCgGdkdgfpGVRtyY1FfpNQTGEpddpss

[+] 1] ++] 11 R |+ ++ |+ +at
NOVla CSAGWLETGRVAYPTAFASQNCGSGV---VGIVDY- -~ =—-~ GPRPNKSE
rYDvYCF (SEQ ID NO:46)
]|+
NOVla MWDVFCY (SEQ ID NO:2)

The NOV1 proteins disclosed in this invention is ekpressed in at least the following
tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus,
brain - substantia nigra, brain - thalamus, brain - whole, fetal brain, fetal kidney, fetal liver, fetal
lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta,
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis,
thyroid, trachea and uterus. This information was derived by determining the tissue sources of the
sequences that were included in the invention including but not limited to SeqCalling sources,
Public EST sources, Literature sources, and/or RACE sources.

The protein similarity information, expression pattern, cellular localization, and map
location for the NOV1 proteins and nucleic acids disclosed herein suggest that this Stabilin-like
protein may have important structural and/or physiological functions characteristic of the Stabilin
and/or epidermal growth factor (EGF) families. Therefore, the nucleic acids and proteins of the
invention are useful in potential diagnostic and therapeutic applications. For example, the
compositions of the present invention will have efficacy for treatment of patients suffering from:
heart diseases (particularly mechanisms of angiogenesis), cancers such as, for example, erythroid-

megakaryocytic leukaemia, breast cancer, fibrosarcoma, neoplasia, such as T-cell acute
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lymphoblastic leukemia/lymphoma and mammary carcinomas, chronic contact dermatitis,
familial and congenital cholestatic diseases, Hereditary vascular dementia, neurological diseases,
CNS disorders, autoimmune disease, inflammation, immunodeficiencies, systemic lupus
erythematosus, metabolic disorders (obesity and/or diabetes), asthma, emphysema, scleroderma,
allergies, and other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the Stabilin/Fascilin-like protein of the invention, or
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the
nucleic acid or the protein are to be assessed. These materials are further useful in the generation
of antibodies that bind immunospecifically to the novel substances of the invention for use in
therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX
Antibodies” section below. The disclosed NOV1 protein has multiple hydrophilic regions, each
of which can be used as an immunogen. In one embodiment, a contemplated NOV1 epitope is
from about amino acids 45 to 125. In another embodiment, a contemplated NOV1 epitope is from
about amino acids 200 to 375. In other specific embodiments, contemplated NOV1 epitopes are

from about amino acids 400 to 2700.

NOV2

Another NOVX protein of the invention, referred to herein as NOV2, includes two novel
polydom-like proteins. The disclosed proteins have been named NOV2a and NOV2b. Polydom-
like proteins are important for the regulation of hematopoiesis and may play a role in cell
adhesion or in the immune system. Domains within this protein have been shown to be important
in coagulation, growth, cell division, and other important cellular processes.

Although some members of the polydom-like protein family may be localized in the
lysosome, the protein predicted here is similar to the mouse polydom protein which is localized
extracellularly. Therefore, it is likely that this polydom-like protein is available at the same
localization, and hence accessible to a diagnostic probe, and for the various therapeutic
applications described herein.

The NOV2a and NOV2b proteins disclosed in this invention map to chromosome 9. This

information was assigned using OMIM, the electronic northern bioinformatic tool implemented
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by CuraGen Corporation, public ESTSs, public literature references and/or genomic clone

homologies.

NOV2a

In one embodiment, a NOV2 variant is NOV2a (alternatively referred to herein as
CG142106342), which encodes a novel polydom-like protein and includes the 11158 nucleotide
sequence (SEQ ID NO:5) shown in Table 2A. An open reading frame for the mature protein was
identified beginning with an ATG codon at nucleotides 77-79 and ending with a TAA codon at
nucleotides 10787-10789. Putative untranslated regions downstream from the termination codon
and upstream from the initiation codon are underlined in Table 2A, and the start and stop codons

are in bold letters.

Table 2A. NOV2a Nucleotide Sequence (SEQ ID NO:5)

CAATTGGTCTAGGGTCTCCCCCATTGGAATATCCATCAGTGATGAGARATACAACGTTTGTTGAGTTTTCTCTAGC
ATGAGAAGAATTTGCGCGECTTGCTEGGEETCTGGCGCTCETTTCGEGCTGGECEGACCTTTCAGCAGATGETCCCCGET
CGCGCAATTTCAGCTTCCGCCTCTTCCCCGAGACCGCGCCCGGGGCCCCCEEEGAGTATCCCCGCECCECCCaCTCee
TGGCGACGAAGCGGCGGECAGCAGAGTGGAGCGGCTGEECCAGGCGETTCCGCETGCGGCTECTEGCEGGAGCTCAGC
GAGCGCCTGGAGCTTGTCTTCCTGGTGGATGATTCGTCCAGCGTEGGGCGAAGTCAACTTCCGCAGCGAGCTCATET
TCGTCCGCAAGCTGCTGTCCGACTTCCCCGTGGTGCCCACGGCCACGCGCGTGGCCATCGTGACCTTCTCGTCCAA
GAACTACGTGGTGCCGCGCGTCGATTACATCTCCACCCGCCGCGCGCECCAGCACAAGTGCGCGCTGCTCCTCCAA
GAGATCCCTGCCATCTCCTACCGAGGTGECGGCACCTACACCAAGGGCECCTTCCAGCAAGCCEGCGCAAATTCTTC
TTCATGCTAGAGAAAACTCAACAAAAGTTGTATTTCTCATCACTGATGGATATTCCAATGGGGGAGACCCTAGACC
AATTGCAGCGTCACTGCGAGATTCAGGAGTGGAGATCTTCACTTTTGGCATATGGCAAGGGAACATTCGAGAGCTG
AATGACATGGCTTCCACCCCARAGGAGGAGCACTGTTACCTGCTACACAGTTTTGAAGAATTTGAGGCTTTAGTCG
CCCTCTGTCATATGTTATTTGTAGATCTACCTTCTGGGAGT TTTATTCAAGATGATATGGTCCACTGCTCATATCT
TTGTGATGAAGGCAAGGACTGCTGTGACCGAATGGGAAGCTGCAAATGTGGGAAACACACAGGCCATTTTGAGTGC
ATCTGTGAAAAGGGGTATAACGGGAAAGGTCTGCAGTATGACTGCACAGTTTGCCCATCGGGGACATACAAACCTG
AAGGCTCACCAGGAGGAATCAGCAGTTGCATTCCATGTCCTGATGARAATCACACCTCTCCACCTGGAAGCACATC
CCCTGAAGACTGTGTCTGCAGAGAGGGATACAGGGCATCTGGCCAGACCTGTGAAGTTGTCCACTGCCCTGCCCTE
AAGCCTCCCGAAAATGGTTACTTTATCCAAAACACTTGCAACAACCACTTCAATGCAGCCTETGGEGTCCGATCETC
ACCCTGGATTTGATCTTGTGGGAAGCAGCATCATCTTATGTCTACCCAATGGTTTGTGGTCCEGTTCAGAGAGCTA
CTGCAGAGTAAGAACATGTCCTCATCTCCGCCAGCCGAAACATGGCCACATCAGCTGTTCTACAAGGGAAATGTTA
TATAAGACAACATGTTTGGTTGCCTGTGATGAAGGGTACAGGCTAGAAGGCAGTGATAAGCTTACTTGTCAAGGAA
ACAGCCAGTGGGATGGGCCAGAACCCCGGTGTGTGGAGCGCCACTGTTCCACCTTTCAGATGCCCAAAGATGTCAT
CATATCCCCCCACAACTGTGGCAAGCAGCCAGCCAAATTTGGGACGATCTGCTATGTAAGTTGCCGCCAAGGETTC
ATTTTATCTGGAGTCARAGAAATGCTGAGATGTACCACTTCTGGAAARATGGAATGTCGGAGTTCAGGCAGCTEGTGET
GTAAAGACGTGGAGGCTCCTCAAATCAACTGTCCTAAGGACATAGAGGCTAAGACTCTGGAACAGCAAGATTCTGEC
CAATGTTACCTGGCAGATTCCAACAGCTARAGACAACTCTGGTGAAAAGGTGTCAGTCCACGTTCATCCAGCTTTC
ACCCCACCTTACCTTTTCCCAATTGGAGATGTTGCTATCGTATACACGGCAACTGACCTATCCGGCAACCAGGCCA
GCTGCATTTTCCATATCAAGGTTATTGATGCAGAACCACCTGTCATAGACTGGTGCAGATCTCCACCTCCCETCCA
GGTCTCGGAGAAGGTACATGCCGCAAGCTGGGATGAGCCTCAGTTCTCAGACAACTCAGETGCTGAATTGGTCATT
ACCAGAAGTCATACACAAGGAGACCTTTTCCCTCAAGGGGAGACTATAGTACAGTATACAGCCACTGACCCCTCAG
GCAATAACAGGACATGTGATATCCATATTGTCATARAAGGTTCTCCCTGTGAAATTCCATTCACACCTGTAAATGE
GGATTTTATATGCACTCCAGATAATACTGGAGTCAACTGTACATTAACTTGCTTGGAGGGCTATGATTTCACAGAA
GGGTCTACTGACAAGTATTATTGTGCTTATGAAGATAGCGTCTGGARACCAACATATACCACTGAATGGCCAGACT
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GTGCCAGTAAGCGTTTTGCAAACCACGGGTTCAAGTCCTTTGAGATGTTCTACAAAGCAGCTCETTGTGATGACAC
AGATCTGATGAAGAAGTTTTCTGAAGCATTTGAGACGACCCTGGGAAAAATGETCCCATCATTTTGTAGTGATGCA
GAGGACATTGACTGCAGACTGGAGGAGAACCTGACCAAAAAATATTGCCTAGAATATAATTATGACTATGAARAATG
GCTTTGCAATTGGTCCAGGTGGCTGGGGTGCAGCTAATAGGCTGGATTACTCTTACGATGACTTCCTGGACACTGT
GCAAGAAACAGCCACAAGCATCGGCAATGCCAAGTCCTCACGGATTAAARAGAAGTGCCCCATTATCTGACTATAAR
ATTAAGTTAATTTTTAACATCACAGCTAGTGTGCCATTACCCGATGAAAGAAATGATACCCTTGAATGEGAAAATC
AGCAACGACTCCTTCAGACATTGGAAACTATCACAAATAAACTGAAAAGGACTCTCAACAAAGACCCCATGTATTC
CTTTCAGCTTGCATCAGAAATACTTATAGCCGACAGCAATTCATTAGAAACAAAAAAGECTTCCCCCTTCTGCAGA
CCAGGCTCAGTGCTGAGAGGGCGTATGTGTGTCAATTGCCCTTTGGGAACCTATTATAATCTGGAACATTTCACCT
GTGAAAGCTGCCGGATCGGATCCTATCAAGATGAAGAAGGGCAACTTGAGTGCAAGCTTTGCCCCTCTGCGATGTA
CACGGAATATATCCATTCAAGAAACATCTCTGATTGTAAAGCTCAGTGTAAACAAGECACCTACTCATACAGTGGA
CTTGAGACTTGTGAATCGTGTCCACTGGGCACTTATCAGCCAAAATTTGGTTCCCGGAGCTECCTCTCETEGTCCAG
AAAACACCTCAACTGTGAAAAGAGGAGCCGTGAACATTTCTGCATGTGGAGTTCCTTGTCCAGAAGGAAAATTCTC
GCGTTCTGGGTTAATGCCCTGTCACCCATGTCCTCGTGACTATTACCAACCTAATGCAGGGAAGGCCTTCTGCCTG
GCCTGTCCCTTTTATGGAACTACCCCATTCGCTGGTTCCAGATCCATCACAGAATGTTCAAGTTTTAGTTCAACTT
TCTCAGCGGCAGAGGAAAGTGTGGTGCCCCCTGCCTCTCTTGGACATATTAAAAAGAGGCATGAAATCAGCAGTCA
GGCAAGTCATGAATGCTTCTTTAACCCTTGCCACAATAGTGGAACCTGCCAGCAACTTGGECEGTGETTATGTTTGT
CTCTGTCCACTTGGATATACAGGTTTAAAGTGTGAAACAGACATCGATGAGTGCAGCCCACTGCCTTGCCTCAACA
ATGGAGTTTGTAAAGACCTAGTTGGGGAATTCATTTGTGAGTGCCCATCAGGTTACACAGEGTAAGCACTGETGAATT
GAACATCAATGAATGTCAGTCTAATCCATGTAGAAATCAGGCCACCTGTGTGGATGAATTAAATTCATACAGTTGT
AAATGTCAGCCAGGATTTTCAGGCAAAAGGTGTGAAACAGGTATGTATCAACTCAGTGTTATTAATAACCTTAATA
ATGCAGTCTGTGAAGACCAGGTTGGGGGATTCTTGTGCAAATGCCCACCTGGATTTTTGGETACCCCGATGTGGARA
GAACGTCGATGAGTGTCTCAGTCAGCCATGCAAAAATGGAGCTACCTGTAAAGACGETGCCAATAGCTTCAGETGEC
CTGTGTGCAGCTGGCTTCACAGGATCACACTGTGAATTGAACATCAATGAATGTCAGTCTAATCCATGTAGAAATC
AGGCCACCTGTGTGGATGAATTARATTCATACAGTTGTAAATGTCAGCCAGGATTTTCAGGCAAAAGGTGTGAAAC
AGAACAGTCTACAGGCTTTAACCTGGATTTTGAAGTTTCTGGCATCTATGGATATGTCATCGCTAGATGGCATGCTC
CCATCTCTCCATGCTCTAACCTGTACCTTCTGGATGAAATCCTCTGACGACATGAACTATGGAACACCAATCTCCT
ATGCAGTTGATAACGGCAGCGACAATACCTTGCTCCTGACTGATTATAACGGGTGGETTCTTTATGTGAATGGCAG
GGAAAAGATAACAAACTGTCCCTCGGTGAATGATGGCAGATGGCATCATATTGCAATCACTTGGACAAGTACTGGT
GGAGCCTGGAGGGTCTATATAAATGGGGAATTATCTGACGGTGGTACTGGCCTCTCCATTGGCARAGCCATACCTG
GTGGCGGTGCATTAGTTCTTCGGGCAAGAGCAAGACAARAAAGGAGAGGGEETTCAACCCGEGCTEGAGTCTTTTGTGEGE
CTCCATAAGCCAGCTCAACCTCTGGGACTATGTCCTGTCTCCACAGCAGGTGARGTCACTGECTACCTCCTGCCCA
GAGGAACTCAGTAAAGGAAACGTGTTAGCATGGCCTGATTTCTTGTCAGGAATTGTGGCCAAAGTGAAGATCGATT
CTAAGAGCATATTTTGTTCTGATTGCCCACGCTTGGGAGEGTCAGTGCCTCATCTGAGAACTGCATCTGAAGATTT
ARAACCAGGTTCCAAAGTCAATCTGTTCTGTGAARCCAGGCTTCCAGCTGETCGGGAACCCTETGCAGTACTETCTG
AATCAAGGACAGTGGACACAACCACTCCCCCACTGTGAACGCATTCGCTGTGGGGTGCCACCTCCTTTGGAGAATGE
GCTTCCATTCAGCCGATGACTTCTATGCTGGCAGCACAGTAACCTACCAGTGCAACAATGECTACTATCTATTGGG
TGACTCAAGGATGTTCTGTACAGATAATGGGAGCTGGAACGEGCETTTCACCATCCTGCTTAGATGTCGATGAGTGT
GCAGTTGGATCAGATTGTAGTGAGCATGCTTCTTGCCTGAACGTAGATGGATCCTACATATGTTCATGTGTCCCAC
CGTACACAGGAGATGGGAAAAACTGTGCAGAACCTATAAAATGTAAGGCTCCAGGAAATCCGCGARAATGGECCACTC
CTCAGGTGAGATTTATACAGTAGGTGCCGAAGTCACATTTTCGTGTCAGGAAGGATACCAGTTGATGEGAGTAACC
ARAATCACATGTTTGGAGTCTGGAGAATGGAATCATCTAATACCATATTGTAAAGCTGTTTCATGTGGTAARCCGE
CTATTCCAGAAAATGGTTGCATTGAGGAGTTAGCATTTACTTTTGGCAGCAAAGTGACATATAGGTETAATAAAGG
ATATACTCTGGCCGGTGATAAAGAATCATCCTGTCTTGCTAACAGTTCTTGGAGTCATTCCCCTCCTGTGTGTGAA
CCAGTGAAGTGTTCTAGTCCGGAAAATATARAATAATGGAAAATATATTTTGAGTGGGCTTACCTACCTTTCTACTG
CATCATATTCATGCGATACAGGATACAGCTTACAGGECCCTTCCATTATTGAATECACGECTTCTGGCATCTCGGGA
CAGAGCGCCACCTGCCTGTCACCTCGTCTTCTGTGGAGAACCACCTGCCATCAAAGATGCTAGTCATTACGGGGAAT
AACTTCACTTTCAGGAACACCGTCACTTACACTTGCAAAGAAGGCTATACTCTTGCTGETCTTGACACCATTGAAT
GCCTGGCCGACGGCAAGTGGAGTAGAAGTGACCAGCAGTGCCTGGCTGTCTCCTGTGATGAGCCACCCATTGTGGA
CCACGCCTCTCCAGAGACTGCCCATCGGCTCTTTGGAGACATTGCATTCTACTACTGCTCTGATGGTTACAGCCTA
GCAGACAATTCCCAGCTTCTCTGCAATGCCCAGGGCAAGTGGGTACCCCCAGAAGGTCAAGACATGCCCCETTGTA
TAGCTCATTTCTGTGAAAAACCTCCATCGGTTTCCTATAGCATCTTGGAATCTGTGAGCARAAGCAAAATTTGCAGC
TGGCTCAGTTGTGAGCTTTAAATGCATGGAAGCGCTTTGTACTGAACACCTCAGCAAAGATTGAATEGTATGAGAGGT
GGGCAGTGGAACCCTTCCCCCATGTCCATCCAGTGCATCCCTGTGCEGTGTGGAGAGCCACCAAGCATCATGAATG
GCTATGCAAGTGGATCARACTACAGTTTTGGAGCCATGGTGGCTTACAGCTGCAACAAGGGETTCTACATCAAAGE
GGAAANGAAGAGCACCTGCGAAGCCACAGGGCAGTGGAGTAGTCCTATACCGACGTGCCACCCGETATCTTGTGET
GAACCACCTAAGGTTGAGAATGGCTTTCTGGAGCATACAACTGGCAGCATCTTTGAGAGTGAAGTGAGGTATCAGT
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GTAACCCGGGCTATAAGTCAGTCGGAAGTCCTGTATTTGTCTGCCAAGCCAATCGCCACTGGCACAGTGAATCCCC
TCTGATGTGTGTTCCTCTCGACTGTGEGAAAACCTCCCCCGATCCAGAATGGCTTCATGARAAGGAGAAAACTTTGAA
GTAGGGTCCAAGGTTCAGTTTTTCTGTAATGAGGGTTATGAGCTTGTTGGTGACAGTTCTTGGACATGTCAGAAAT
CTGGCAAATGGAATAAGAAGTCAARATCCAAAGTGCATGCCTGCCAAGTGCCCAGAGCCGCCCCTCTTGGARARCCA
GCTAGTATTAAAGGAGTTGACCACCGAGGTAGGAGTTGTGACATTTTCCTGTARAGAAGGGCATGTCCTGCAAGGC
CCCTCTGTCCTGAARATGCTTGCCATCCCAGCAATGGAATGACTCTTTCCCTGTTTGTAAGATTGTTCTTTGTACCC
CACCTCCCCTAATTTCCTTTGGTGTCCCCATTCCTTCTTCTGCTCTTCATTTTGGAAGTACTGTCAAGTATTCTTG
TGTAGGTGGGTTTTTCCTAAGAGGAAATTCTACCACCCTCTGCCAACCTGATGGCACCTGGAGCTCTCCACTGCCA
GAATGTGTTCCAGTAGAATGTCCCCAACCTGAGGAARATCCCCAATGGAATCATTGATGTGCARAGGCCTTGCCTATC
TCAGCACAGCTCTCTATACCTGCAAGCCAGGCTTTGAATTGGTGGGAAATACTACCACCCTTTGTGGAGAARAATGE
TCACTGGCTTGGAGGAAAACCAACATGTARAGCCATTGAGTGCCTGAAACCCAAGGAGATTTTGAATGGCAAATTC
TCTTACACGGACCTACACTATGGACAGACCGTTACCTACTCTTGCAACCGAGGCTTTCGGCTCGAAGGTCCCAGTG
CCTTGACCTGTTTAGAGACAGGTGATTGEGATGTAGATGCCCCATCTTGCAATGCCATCCACTGTGATTCCCCACA
ACCCATTGAAAATGGTTTTGTAGAAGGTGCAGATTACAGCTATGGTGCCATAATCATCTACAGTTGCTTCCCTGEG
TTTCAGGTGGCTGGTCATGCCATGCAGACCTGTGAAGAGTCAGGATGGTCAAGTTCCATCCCAACATGTATGCCAA
TAGACTGTGGCCTCCCTCCTCATATAGATTTTGGAGACTGTACTAAACTCARAGATGACCAGGGATATTTTGAGCA
AGAAGACGACATGATGGAAGTTCCATATGTGACTCCTCACCCTCCTTATCATTTGGGAGCAGTGGCTARAACCTGE
GAARATACAAAGGAGTCTCCTGCTACACATTCATCAAACTTTCTGTATGGTACCATGGTTTCATACACCTGTAATC
CAGGATATGAACTTCTGGGGAACCCTGTGCTGATCTGCCAGGARGATGGAACTTGGAATGGCAGTGCACCATCCTG
CATTTCAATTGAATGTGACTTGCCTACTGCTCCTGAAAATGGCTTTTTGCGTTTTACAGAGACTAGCATGGGAAGT
GCTGTGCAGTATAGCTGTAAACCTGGACACATTCTAGCAGGCTCTGACTTAAGGCTTTGTCTAGAGAATAGAAAGT
GGAGTGGTGCCTCCCCACGCTGTGAAGCCATTTCATGCAAAAAGCCAAATCCAGTCATGAATGGATCCATCAAAGE
AAGCAACTACACATACCTGAGCACGTTGTACTATGAGTGTGACCCCGGATATGTGCTGAATGGCACTGAGAGGAGA
ACATGCCAGGATGACAAAAACTGGGATGAGGATGAGCCCATTTGCATTCCTGTGGACTGCAGTTCACCCCCAGTCT
CAGCCAATGGCCAGGTGAGAGGAGACGAGTACACATTCCAAAAAGAGATTGAATACACTTGCAATGAAGGGTTCTT
GCTTGAGGGAGCCAGGAGTCGGGTTTETCTTGCCAATGGAAGTTGGAGTGGAGCCACTCCCGACTETETGCCTGTC
AGATGTGCCACCCCGCCACAACTGGCCAATGGGGTGACGGAAGGCCTGGACTATGECTTCATGAAGGARGTAACAT
TCCACTGTCACGAGGGCTACATCTTGCACGGTGCTCCAAAACTCACCTGTCAGTCAGATGGCAACTGGCGATGCAGA
GATTCCTCTCTGTAAACCAGTCAACTGTGGACCTCCTGAAGATCTTGCCCATGGTTTCCCTAATGETTTTTCCTTT
ATTCATGGGGGCCATATACAGTATCAGTGCTTTCCTGGTTATAAGCTCCATGGARATTCATCAAGAAGGTGCCTCT
CCAATGGCTCCTGGAGTGGCAGCTCACCTTCCTGCCTGCCTTGCAGATGTTCCACACCAGTAATTGAATATGGAAC
TGTCAATGGGACAGATTTTGACTGTGGAAAGGCAGCCCGGATTCAGTGCTTCAAAGGCTTCAAGCTCCTAGGACTT
TCTGAAATCACCTGTGAAGCCGATGGCCAGTGGAGCTCTGGGTTCCCCCACTGTGAACACACTTCTTGTGGTTCTC
TTCCAATGATACCAAATGCGTTCATCAGTGAGACCAGCTCTTGGAAGGAAAATGTGATAACTTACAGCTGCAGGTC
TGGATATGTCATACAAGGCAGTTCAGATCTGATTTGTACAGAGAAAGGGGTATGGAGCCAGCCTTATCCAGTCTGT
GAGCCCTTGTCCTGTGEGTCCCCACCGTCTGTCGCCAATGCAGTGGCAACTGGAGAGGCACACACCTATGARAGTG
AAGTGAAACTCAGATGTCTGGAAGGTTATACGATGGATACAGATACAGATACATTCACCTGTCAGAAAGATGAETCG
CTGGTTCCCTGAGAGAATCTCCTGCAGTCCTAAAAAATGTCCTCTCCCEGCGARAACATAACACATATACTTGTACAT
GGGGACGATTTCAGTGTGAATAGGCAAGTTTCTGTGTCATGTGCAGAAGGGTATACCTTTGAGGGAGTTAACATAT
CAGTATGTCAGCTTGATGGAACCTGGGAGCCACCATTCTCCGATGAATCTTGCAGTCCAGTTTCTTGTGEGAAACC
TGAAAGTCCAGAACATGGATTTGTGGTTGGCAGTAAATACACCTTTGAAAGCACAATTATTTATCAGTGTGAGCCT
GGCTATGAACTAGAGGGGAACAGGGAACGTGTCTGCCAGGAGAACAGACAGTEGGAGTGGAGGGGTGGCAATATGCA
AAGAGACCAGGTGTGAAACTCCACTTGAATTTCTCAATGGGAAAGCTGACATTGARAAACAGGACGACTGGACCCAA
CGTGGTATATTCCTGCAACAGAGGCTACAGTCTTGAAGGGCCATCTGAGGCACACTGCACAGAAADTGGAACCTGG
AGCCACCCAGTCCCTCTCTGCAAACCAAATCCATGCCCTGTTCCTTTTGTGATTCCCGAGAATGCTCTGCTGTCTG
AAAAGGAGTTTTATGTTGATCAGAATGTGTCCATCAAATGTAGGGAAGGTTTTCTGCTGCAGGGCCACGGECATCAT
TACCTGCAACCCCGACGAGACGTGGACACAGACAAGCGCCAAATGTGAAAAAATCTCATGTGGTCCACCAGCTCAC
GTAGAAAATGCAATTGCTCGAGGCGTACATTATCAATATGGAGACATGATCACCTACTCATGTTACAGTGGATACA
TGTTGGAGGGTTTCCTGAGGAGTGTTTGTTTAGAARATGGAACATGGACATCACCTCCTATTTGCAGAGCTGTCTG
TCGATTTCCATGTCAGAATGGGGGCATCTGCCAACGCCCAAATGCTTGTTCCTGTCCAGAGGGCTGGATEGGECEC
CTCTGTGAAGAACCAATCTGCATTCTTCCCTGTCTGAACGGAGGTCGCTEGTGTGGCCCCTTACCAGTETGACTGCC
CGCCTGGCTGGACGGGGTCTCGCTGTCATACAGCTGTTTGCCAGTCTCCCTGCTTAAATGGTGGAAAATGTGTAAG
ACCAAACCGATGTCACTGTCTTTCTTCTTGGACGGGACATAACTGTTCCAGGAARAGGAGGACTGGGTTTTAACCA
CTGCACGACCATCTGGCTCTCCCAAAAGCAGGATCATCTCTCCTCGGTAGTGCCTGGGCATCCTGGAACTTATGCA
AAGAAAGTCCAACATGGTGCTGGGTCTTGTTTAGTAAACTTGTTACTTGGGGTTACTTTTTTTATTTTGTGATATA
TTTTGTTATTCCTTGTGACATACTTTCTTACATGTTTCCATTTTTAAATATGCCTGTATTTTCTATATAAAAATTA
TATTAAATAGATGCTGCTCTACCCTCACAAAATGTACATATTCTGCTGTCTATTGGGAAAGTTCCTGGTACACATT
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TTTATTCAGTTACTTAAAATGATTTTTCCATTAAAGTATATTTTGCTACTARATARAARARA

The sequence of NOV2a was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel polydom-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV2a. These methods used to amplify
NOV2a cDNA are described in Example 2.

The NOV2a polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 is 3570 amino acid
residues in length and is presented using the one-letter amino acid code in Table 2B. The SignalP,
Psort and/or Hydropathy results predict that NOV2a has a signal peptide and is likely to be
localized extracellularly with a certainty of 0.3846. In alternative embodiments, a NOV2a
polypeptide is located to the lysosome (lumen) with a certainty of 0.1900, the endoplasmic
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV2a peptide between
amino acid positions 16 and 17, i.e. at the dash in the sequence VSG-WA.

Table 2B. Encoded NOV2a Protein Sequence (SEQ ID NO:6)

MRRICAACWGLALVSGWATFQOMSPSRNFSFRLFPETAPGAPGSIPAPPAPGDEAAGSRVERLGQAFRVRLLR
ELSERLELVFLVDDSSSVGEVNFRSELMFVRKLLSDFPVVPTATRVAIVTFSSKNYVVPRVDYISTRRARQHK
CALLLQEIPAISYRGGGTYTKGAFQQAAQILLHARENSTKVVFLITDGYSNGGDPRPIAASLRDSGVEIFTFG
IWQGNIRELNDMASTPKEEHCYLLHSFEEFEALVALCHMLFVDLPSGSFIQDDMVHCSYLCDEGKDCCDRMGS
CKCGKHTGHFECICEKGYNGKGLQYDCTVCPSGTYKPEGSPGGISSCIPCPDENHTSPPGSTSPEDCVCREGY
RASGQTCEVVHCPALKPPENGYFIQNTCNNHFNAACGVRCHPGFDLVGSSIILCLPNGLWSGSESYCRVRTCP
HLRQPKHGHISCSTREMLYKTTCLVACDEGYRLEGSDKLTCQGNSQWDGPEPRCVERHCSTFQMPKDVIISPH
NCGKQPAKFGTICYVSCRQGFILSGVKEMLRCTTSGKWNVGVQAAVCKDVEAPQINCPKDIEAKTLEQQDSAN
VIWQIPTAKDNSGEKVSVHVHPAFTPPYLFPIGDVAIVYTATDLSGNQASCIFHIKVIDAEPPVIDWCRSPPP
VQVSEKVHAASWDEPQFSDNSGAELVITRSHTQGDLFPQGETIVQYTATDPSGNNRTCDIHIVIKGSPCEIPF
TPVNGDFICTPDNTGVNCTLTCLEGYDFTEGSTDKYYCAYEDGVWKPTYTTEWPDCASKRFANHGFKSFEMFY
KAARCDDTDLMKKFSEAFETTLGKMVPSFCSDAEDIDCRLEENLTKKYCLEYNYDYENGFAIGPGGWGAANRI,
DYSYDDFLDTVQETATSIGNAKSSRIKRSAPLSDYKIKLIFNITASVPLPDERNDTLEWENQQRLLQTLETIT
NKLKRTLNKDPMYSFQLASEILIADSNSLETKKASPFCRPGSVLRGRMCVNCPLGTYYNLEHFTCESCRIGSY
QDEEGQLECKLCPSGMYTEYTHSRNISDCKAQCKQGTYSYSGLETCESCPLGTYQPKFGSRSCLSCPENTSTV
KRGAVNISACGVPCPEGKFSRSGLMPCHPCPRDYYQPNAGKAFCLACPFYGTTPFAGSRSITECSSFSSTFSA
AEESVVPPASLGHIKKRHEISSQASHECFFNPCHNSGTCQQLGRGYVCLCPLGYTGLKCETDIDECSPLPCLN
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NGVCKDLVGEFICECPSGYTGKHCELNINECQSNPCRNQATCVDELNSYSCKCQPGFSGKRCETGMYQLSVIN
NLNNAVCEDQVGGFLCKCPPGFLGTRCGKNVDECLSQPCKNGATCKDGANSFRCLCAAGFTGSHCELNINECQ
SNPCRNQATCVDELNSYSCKCQPGFSGKRCETEQSTGFNLDFEVSGIYGYVMLDGMLPSLHALTCTFWMKSSD
DMNYGTPISYAVDNGSDNTLLLTDYNGWVLYVNGREKITNCPSVNDGRWHHIAITWTSTGGAWRVY INGELSD
GGTGLS IGKAIPGGGALVLGQEQDKKGEGFNPAESFVGSISQLNLWDYVLSPQQVKSLATSCPEELSKGNVLA
WPDFLSGIVGKVKIDSKS IFCSDCPRLGGSVPHLRTASEDLKPGSKVNLFCEPGFQLVGENPVQYCLNQGOWTQ
PLPHCERIRCGVPPPLENGFHSADDFYAGSTVITYQCNNGYYLLGDSRMFCTDNGSWNGVSPSCLDVDECAVGS
DCSEHASCLNVDGSYICSCVPPYTGDGKNCAEPIKCKAPGNPENGHSSGEIYTVGAEVTFSCQEGYQLMGVTK
ITCLESGEWNHLIPYCKAVSCGKPAIPENGCIEELAFTFGSKVTYRCNKGYTLAGDKESSCLANSSWSHSPPV
CEPVKCSSPENINNGKYILSGLTYLSTASYSCDTGYSLQGPSIIECTASGIWDRAPPACHLVFCGEPPAIKDA
VITGNNFTFRNTVIYTCKEGYTLAGLDTIECLADGKWSRSDQOCLAVSCDEPPIVDHASPETAHRLFGDIAFY
YCSDGYSLADNSQLLCNAQGKWVPPEGQDMPRCIAHFCEKPPSVSYSILESVSKAKFAAGSVVSFKCMEGEVL
NTSAKIECMRGGQWNPSPMSIQCIPVRCGEPPSIMNGYASGSNYSFGAMVAYSCNKGFYIKGEKKSTCEATGO
WSSPIPTCHPVSCGEPPKVENGFLEHTTGRIFESEVRYQCNPGYKSVGSPVFVCQANRHWHSESPLMCVPLDC
GKPPPIQNGFMKGENFEVGSKVQFFCNEGYELVGDSSWTCQKSGKWNKKSNPKCMPAKCPEPPLLENQLVLKE
LTTEVGVVTEFSCKEGHVLQGPSVLKCLPSQQWNDSFPVCKIVLCTPPPLISFGVPIPSSALHFGSTVKYSCVG
GFFLRGNSTTLCQPDGTWSSPLPECVPVECPQPEEIPNGIIDVQGLAYLSTALYTCKPGFELVGNTTTLCGEN
GHWLGGKPTCKAIECLKPKEILNGKFSYTDLHYGQTVTYSCNRGFRLEGPSALTCLETGDWDVDAPSCNATIHC
DSPQPIENGFVEGADYSYGAIIIYSCFPGFQVAGHAMQTCEESGWSSSIPTCMPIDCGLPPHIDFGDCTKLKD
DOGYFEQEDDMMEVPYVTPHPPYHLGAVAKTWENTKESPATHS SNFLYGTMVSYTCNPGYELLGNPVLICQED
GTWNGSAPSCISIECDLPTAPENGFLRFTETSMGSAVQYSCKPGHILAGSDLRLCLENRKWSGASPRCEAISC
KKPNPVMNGSIKGSNYTYLSTLYYECDPGYVLNGTERRTCQDDKNWDEDEPICIPVDCSSPPVSANGQVRGDE
YTFQREIEYTCNEGFLLEGARSRVCLANGSWSGATPDCVPVRCATPPQLANGVTEGLDYGFMKEVTFHCHEGY
ILHGAPKLTCQSDGNWDAEL PLCKPVNCGPPEDLAHGFPNGFSFIHGGHIQYQCFPGYKLHGNSSRRCLSNGS
WSGSSPSCLPCRCSTPVIEYGTVNGTDFDCGKAARIQCFKGFKLLGLSEITCEADGQWSSGFPHCEHTSCGSL
PMIPNAFISETSSWKENVITYSCRSGYVIQGSSDLICTEKGVWSQPYPVCEPLSCGSPPSVANAVATGEAHTY
ESEVKLRCLEGYTMDTDTDTFTCQKDGRWFPERISCSPKKCPLPENITHILVHGDDFSVNRQVSVSCAEGYTFE
EGVNISVCQLDGTWEPPFSDESCSPVSCGKPESPEHGFVVGSKYTFESTIIYQCEPGYELEGNRERVCQENRQ
WSGGVAICKETRCETPLEFLNGKADIENRTTGPNVVYSCNRGYSLEGPSEAHCTENGTWSHPVPLCKPNRPCPV
PFVIPENALLSEKEFYVDQNVSIKCREGFLLQGHGIITCNPDETWTQTSAKCEKISCGPPAHVENATARGVHY
QYGDMITYSCYSGYMLEGFLRSVCLENGTWTSPPICRAVCRFPCONGGICQRPNACSCPEGWMGRLCEEPICI
LPCLNGGRCVAPYQCDCPPGWTGSRCHTAVCQSPCLNGGKCVRPNRCHCLSSWTGHNCSRKRRTGF

NOV2b

In an alternative embodiment, a NOV?2 variant is NOV2b (alternatively referred to herein
as CG50646-05), which includes the 11152 nucleotide sequence (SEQ ID NO:7) shown in Table
2C. An open reading frame for the mature protein was identified beginning with an ATG codon

at nucleotides 77-79 and ending with a termination codon at nucleotides 10781-10783. The start

and stop codons of the open reading frame are highlighted in bold type. Putative untranslated
regions are underlined and found upstream from the initiation codon and downstream from the

termination codon.
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Table 2C. NOV2b Nucleotide Sequence (SEQ ID NO:7)

CAATTGGTCTAGGGTCTCCCCCATTGGAATATCCATCAGTGATGAGAAATACAACGTTTGTTGAGTTTTC
TCTAGCATGAGAAGAATTTGCGCGGCTTGCTGGGGTCTGEGCGCTCGTTTCCGGGCTGGECGACCTTTCAGC
AGATGTCCCCGTCGCGCAATTTCAGCTTCCGCCTCTTCCCCGAGACCGCGCCCEGGECCCCCEGGAGTAT
CCCCGCGCCGCCCECTCCTGGCGACCGAAGCGGCGGGEAGCAGAGTGGAGCGGCTGGGCCAGGCGETTCCGC
GTGCGGCTGCTGCEGGAGCTCAGCGAGCGCCTGGAGCTTGTCTTCCTGEGTGGATGATTCGTCCAGCETGE
GCGAAGTCAACTTCCGCAGCGAGCTCATGTTCGTCCGCAAGCTGCTGTCCGACTTCCCCGTGGTGCCCAC
GGCCACGCGCGTGGCCATCGTGACCTTCTCGTCCAAGAACTACGTGETGCCGCGCETCGATTACATCTCC
ACCCGCCGCGCGCGCCAGCACAAGTGCGCGCTGCTCCTCCAAGAGATCCCTGCCATCTCCTACCGAGGTG
GCGGCACCTACACCAAGGGCGCCTTCCAGCAAGCCGCGCAAATTCTTCTTCATGCTAGAGAAAACTCAAC
AAAAGTTGTATTTCTCATCACTGATGGATATTCCAATGGGGGAGACCCTAGACCAATTGCAGCGTCACTE
CGAGATTCAGGAGTGGAGATCTTCACTTTTGGCATATGGCAAGGGAACATTCGAGAGCTGAATGACATGGE
CTTCCACCCCAAAGGAGGAGCACTGTTACCTGCTACACAGTTTTGAAGAATTTGAGGCTTTAGCTCGCCG
GGCATTGCATGAAGATCTACCTTCTGGGAGTTTTATTCAAGATGATATGGTCCACTGCTCATATCTTTGT
GATGAGGGCAAGGACTGCTGTGACCGAATGGGAAGCTGCAAATGTGGGACACACACAGGCCATTTTGAGT
GCATCTGTGAAAAGGGGTATTACGGGAAAGGTCTGCAGTATGAATGCACAGCTTGCCCATCGGGGACATA
CAAACCTGAAGCCTCACCAGGAGGAATCAGCAGTTGCATTCCATGTCCCGATGAAMATCACACCTCTCCA
CCTGGARGCACATCCCCTGAAGACTGTGTCTGCAGAGAGGGATACAGGGCATCTGGCCAGACCTETGAAC
TTGTCCACTGCCCTGCCCTGAAGCCTCCCGARAATGGTTACTTTATCCAAAACACTTGCAACAACCACTT
CAATGCAGCCTGTGGGEGTCCGATGTCACCCTGGATTTGATCTTGTGGGRAAGCAGCATCATCTTATGTCTA
CCCAATGGTTTGTGGTCCGGTTCAGAGAGCTACTGCAGAGTAAGAACATGTCCTCATCTCCGCCAGCCGA
AACATGGCCACATCAGCTGTTCTACAAGGGAAATGTTATATAAGACAACATGTTTGEGTTGCCTGTGATGA
AGGGTACAGACTAGAAGGCAGTGATAAGCTTACTTGTCAAGGAAACAGCCAGTGEGATGGGCCAGAACCC
CGGTGTGTGGAGCGCCACTGTTCCACCTTTCAGATGCCCAAAGATGTCATCATATCCCCCCACAACTETG
GCAAGCAGCCAGCCAAATTTGGGACGATCTGCTATGTAAGTTGCCGCCAAGGETTCATTTTATCTGGAGT
CARAGAAATGCTGAGATGTACCACTTCTGGAAAATGGAATGTCGGAGTTCAGGCAGCTGTGTGTAAAGAC
GTGGAGGCTCCTCAAATCAACTGTCCTAAGGACATAGAGGCTAAGACTCTGGAACAGCAAGATTCTGCCA
ATGTTACCTGGCAGATTCCAACAGCTAAAGACAACTCTGGTGAARAGGTGTCAGTCCGCGTTCATCCAGC
TTTCACCCCACCTTACCTTTTCCCAATTGGAGATGTTGCTATCGTATACACGGCAACTGACCTATCCGGEC
AACCAGGCCAGCTGCATTTTCCATATCAAGGTTATTGATGCAGAACCACCTGTCATAGACTGGTGCAGAT
CTCCACCTCCCGTCCAGGTCTCGGAGAAGGTACATGCCGCAAGCTGEGATGAGCCTCAGTTCTCAGACAA
CTCAGGGGCTGAATTGGTCATTACCAGAAGTCATACACAAGGAGACCTTTTCCCTCAAGGGGAGACTATA
GTACAGTATACAGCCACTGACCCCTCAGGTAATAACAGGATATGTGATATCCATATTGTCATGAAAGGTT
CTCCCTGTGAAATTCCATTCACACCTGTAAATGGGCGATTTTATATGCACTCCAGATAATACTGGAGTCAA
CTGTACATTAACTTGCTTGGAGGGCTACGATTTCACAGARAGGGTCTACTGACAAGTATTATTGTGCTTAT
GAAGATGGCGTCTGGAAACCAACATATACCACTGAATGGCCAGACTGTGCCAAAARACGTTTTGCAAACC
ACGGGTTCAAGTCCTTTGAGATGTTCTACAAAGCAGCTCGTTGTGATGACTCAGATCTGATGAAGAAGTT
TTCTGAAGCATTTGAGACGACCCTGGGAAAAATGGTCCCATCATTTTGTAGTGATGCAGAGGACATTGAC
TGCAGACTGGAGGAGAACCTGACCARAAAATATTGCCTAGAATATAATTATGACTATGAAAATGGCTTTGE
CAATTGGTCCAGGTGGCTGGGGTGCAGCTAATAGGCTGGATTACTCTTACGATGACTTCCTGGACACTGET
GCAAGAAACAGCCACAAGCATCGGCAATGCCAAGTCCTCACGGATTAARAGAAGTGCCCCATTATCTGAC
TATAAAATTAAGTTAATTTTTAACATCACAGCTAGTGTGCCATTACCCGATGARAAGAAATGATACCCTTG
AATGGGAAAATCAGCAACGACTCCTTCAGACATTGGAAACTATCACAAATAAACTGAAAAGGACTCTCAA
CAAAGACCCCATGTATTCCTTTCAGCTTGCATCAGAAATACTTATAGCCGACAGCAATTCATTAGAAACA
ARAAAGGCTTCCCCCTTCTGCAGACCAGGCTCAGTGCTGAGAGGGCGTATGTEGTGTCAATTGCCCTTTGG
GAACCTATTATAATCTGGAACATTTCACCTGTGAAAGCTGCCGGATCGGATCCTATCAAGATGAAGAAGE
GCAACTTGAGTGCAAGCTTTGCCCCTCTGGGATGTACACGGAATATATCCATTCAAGAAACATCTCTGAT
TGTAAAGCTCAGTGTAAACAAGGCACCTACTCATACAGTGGACTTGAGACTTGTGAATCGTGTCCACTGG
GCACTTATCAGCCAAAATTTGGTTCCCGGAGCTGCCTCTCGTGTCCAGARAACACCTCAACTGTGAARAG
AGGAGCCGTGAACATTTCTGCATGTGGAGTTCCTTGTCCAGAAGGAARATTCTCGCETTCTGGGTTAATG
CCCTGTCACCCATGTCCTCGTGACTATTACCAACCTAATGCAGGGAAGGCCTTCTGCCTGECCTGTCCCT
TTTATGGAACTACCCCATTCGCTGGTTCCAGATCCATCACAGAATGTTCAAGTTTTAGTTCAACTTTCTC
AGCGGCAGAGGAAAGTGTGGTGCCCCCTGCCTCTCTTGGACATATTARAAAGAGGCATGARATCAGCAGT
CAGGCAAGTCATGAATGCTTCTTTAACCCTTGCCACAATAGTGGAACCTGCCAGCAACTTGEGCETEGGTT
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ATGTTTGTCTCTGTCCACTTGGATATACAGGTTTAAAGTGTGAAACAGACATCGATGAGTGCAGCCCACT
GCCTTGCCTCAACAATGGAGTTTGTAAAGACCTAGTTGGGGAATTCATTTGTGAGTGCCCATCAGGTTAC
ACAGGTAAGCACTGTGAATTGAACATCAATGAATGTCAGTCTAATCCATGTAGAAATCAGGCCACCTGETCG
TGGATGAATTAAATTCATACAGTTGTAAATGTCAGCCAGGATTTTCAGGCAAAAGGTGTGAAACAGGTAT
GTATCAACTCAGTGTTATTAATAACCTTAATAATGCAGTCTGTGAAGACCAGGTTGGGGCATTCTTGTGC
ARATGCCCACCTGGATTTTTGGGTACCCGATGTGGAAAGAACGTCCGATGAGTGTCTCAGTCAGCCATGCA
AARATGGAGCTACCTGTAAAGACGGTGCCAATAGCTTCAGEGTGCCTGTGTGCAGCTGGCTTCACAGGATC
ACACTGTGAATTGAACATCAATGAATGTCAGTCTAATCCATGTAGAAATCAGGCCACCTGTGTGGATGAA
TTAAATTCATACAGTTGTAAATGTCAGCCAGGATTTTCAGGCAARAGGTGTGAAACAGAACAGTCTACAG
GCTTTAACCTGGATTTTGAAGTTTCTGGCATCTATGGATATGTCATGCTAGATGGCATGCTCCCATCTCT
CCATGCTCTAACCTGTACCTTCTGGATGAAATCCTCTGACGACATGAACTATGGAACACCAATCTCCTAT
GCAGTTGATAACGGCAGCGACAATACCTTGCTCCTGACTGATTATAACGGGTGGGTTCTTTATGTGAATG
GCAGGGAAAAGATAACAAACTGTCCCTCGGTGARTGATGGCAGATGGCATCATATTGCAATCACTTGGAC
AAGTACTGGTGGAGCCTGGAGGGTCTATATAAATGGGGAATTATCTGACGGTEGGTACTGGCCTCTCCATT
GGCAAAGCCATACCTGGTGGCGGTACATTAGTTCTTGGGCAAGAGCAAGACAAAANNAGGAGAGGRGETTCA
ACCCGGCTGAGTCTITTTGTGGGCTCCATAAGCCAGCTCAACCTCTGCGACTATGTCCTGTCTCCACAGCA
GGTGAAGTCACTGGCTACCTCCTGCCCAGAGGAACTCAGTAAAGGARACGTGTTAGCATGGCCTGATTTC
TTGTCAGGAATTGTGGGGAAAGTGAAGATCGATTCTAAGAGCATATTTTGTTCTGATTGCCCACGCTTGG
GAGGGTCAGTGCCTCATCTGAGAACTGCATCTGAAGATTTAAAACCAGGTTCCAAAGTCAATCTGTTCTG
TGAACCAGGCTTCCAGCTGGTCGGGAACCCTGTGCAGTACTGTCTGAATCARAGGACAGTGGACACAACCA
CTCCCCCACTGTGAACGCATTCGCTGTGGGGTGCCACCTCCTTTGGAGAATGGCTTCCATTCAGCCGATG
ACTTCTATGCTGGCAGCACAGTAACCTACCAGTGCAACAATGGCTACTATCTATTEGCGETGACTCAAGGAT
GTTCTGTACAGATAATGGGAGCTGGAACGGCGTTTCACCATCCTGCTTAGATGTCCGATGAGTEGTGCAGTT
GGATCAGATTGTAGTGAGCATGCTTCTTGCCTGAACGTAGATGGATCCTACATATGTTCATGTGTCCCAC
CGTACACAGGAGATGGGAAAAACTGTGCAGAACCTATAARATGTAAGCCTCCAGGAAATCCGCGAARATGEG
CCACTCCTCAGGTGAGATTTATACAGTAGGTGCCGAAGTCACATTTTCGTGTCAGGAAGGATACCAGTTG
ATGGGAGTAACCAAAATCACATGTTTGGAGTCTGGAGAATGGAATCATCTAATACCATATTGTARAGCTG
TTTCATGTGGTAAACCGGCTATTCCAGAAAATGGTTGCATTGAGGAGTTAGCATTTACTTTTGGCAGCAA
AGTGACATATAGGTGTAATAAACGGATATACTCTGGCCGGTGATAAAGAATCATCCTGTCTTGCTAACAGT
TCTTGGAGTCATTCCCCTCCTGTGTGTGAACCAGTGAAGTGTTCTAGTCCGGAAAATATAAATAATGGAA
AATATATTTTGAGTGGGCTTACCTACCTTTCTACTGCATCATATTCATGCGATACAGCGATACAGCTTACA
GGGCCCTTCCATTATTGAATGCACGGCTTCTGGCATCTGGGACAGAGCECCACCTECCTETCACCTCETC
TTCTGTGGAGAACCACCTGCCATCAAAGATGCTGTCATTACGGGGAATAACTTCACTTTCAGGAACACCG
TCACTTACACTTGCAAAGAAGGCTATACTCTTGCTGGTCTTGACACCATTGAATGCCTEGGCCGACGGECAA
GTGGAGTAGAAGTGACCAGCAGTGCCTGCCTGTCTCCTGTGATGAGCCACCCATTEGTGGACCACGCCTCT
CCAGAGACTGCCCATCGGCTCTTTGEGAGACATTGCATTCTACTACTGCTCTGATGCTTACAGCCTAGCAG
ACAATTCCCAGCTTCTCTGCAATGCCCAGGGCAAGTGGGTACCCCCAGAAGGTCAAGACATGCCCCETTG
TATAGCTCATTTCTGTGAAAAACCTCCATCGGTTTCCTATAGCATCTTGGAATCTGTCGAGCAARGCARAA
TTTGCAGCTGGCTCAGTTGTGAGCTTTAAATGCATGGAAGGCTTTGTACTGAACACCTCAGCAAAGATTG
AATGTATGAGAGGTGGGCAGTGGAACCCTTCCCCCATGTCCATCCAGTGCATCCCTGTGCEGETGTGGAGA
GCCACCAAGCATCATGAATGGCTATGCAAGTGGATCAAACTACAGTTTTGCGAGCCATGETAGCTTACAGC
TGCAACAAGGGGTTCTACATCAAAGGGGAAAAGAAGAGCACCTGCGAAGCCACAGGGCAGTGGAGTAGTC
CTATACCGACGTGCCACCCGGTATCTTGTGGTGAACCACCTAAGGTTGAGAATGGCTTTCTGGAGCATAC
AACTGGCAGGATCTTTGAGAGTGAAGTGAGGTATCAGTGTAACCCGGECTATAAGTCAGTCGGAAGTCCT
GTATTTGTCTGCCAAGCCAATCGCCACTGGCACAGTGAATCCCCTCTGATGTGTEGTTCCTCTCGACTETG
GAAAACCTCCCCCGATCCAGAATGGCTTCATGAAAGGAGAAAACTTTGAAGTAGGGTCCAAGGTTCAGTT
TTTCTGTAATGAGGGTTATGAGCTTGTTGGTGACAGTTCTTGCGACATGTCAGAAATCTGGCAAATGGAAT
AAGAAGTCAAATCCAAAGTGCATGCCTGCCAAGTGCCCAGAGCCGCCCCTCTTGGARAACCAGCTAGTAT
TAAAGGAGTTGACCACCGAGGTAGGAGTTGTGACATTTTCCTGTARAGAAGGGCATETCCTGCAAGGCCC
CTCTGTCCTGAAATGCTTGCCATCCCAGCAATGGAATGACTCTTTCCCTGTTTGTAAGATTGTTCTTTGT
ACCCCACCTCCCCTAATTTCCTTTGGTGTCCCCATTCCTTCTTCTGCTCTTCATTTTGGAAGTACTGTCA
AGTATTCTTGTGTAGGTGGGTTTTTCCTAAGAGGAAATTCTACCACCCTCTGCCAACCTGATGGCACCTG
GAGCTCTCCACTGCCAGAATGTGTTCCAGTAGAATGTCCCCAACCTGAGGAAATCCCCAATGGAATCATT
GATGTGCAAGGCCTTGCCTATCTCAGCACAGCTCTCTATACCTGCAAGCCAGGCTTTCGAATTGETGCCGAA
ATACTACCACCCTTTGTGGAGAAAATGGTCACTGGCTTGGAGCGAARACCAACATETARAGCCATTGAGTG
CCTGAAACCCAAGGAGATTTTGAATGGCAAATTCTCTTACACGGACCTACACTATGGACAGACCETTACC
TACTCTTGCAACCGAGGCTTTCGGCTCGAAGGTCCCAGTGCCTTGACCTGTTTAGAGACAGGTGATTGGCGE
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ATGTAGATGCCCCATCTTGCAATECCATCCACTGTGATTCCCCACRAACCCATTGRAAATGGTTTTGTAGA
AGGTGCAGATTACAGCTATGGTGCCATAATCATCTACAGTTGCTTCCCTGGETTTCAGGTGGCTGETCAT
GCCATGCAGACCTGTGAAGAGTCAGGATGGTCAAGTTCCATCCCAACATGTATGCCAATAGACTETGGCC
TCCCTCCTCATATAGATTTTGGAGACTGTACTAAACTCAAAGATGACCAGEGGATATTTTCGAGCAAGAAGA
CGACATGATGGAAGTTCCATATGTGACTCCTCACCCTCCTTATCATTTGGGAGCAGTGGCTAAAACCTGG
GAAAATACAAAGGAGTCTCCTGCTACACATTCATCAAACTTTCTGTATGGTACCATGGTTTCATACACCT
GTAATCCAGGATATGAACTTCTGGGGAACCCTGTGCTGATCTGCCAGGAAGATGGAACTTGGAATGGCAG
TGCACCATCCTGCATTTCAATTGAATGTGACTTGCCTACTGCTCCTGAAAATGGCTTTTTGCGTTTTACA
GAGACTAGCATGGGAAGTGCTGTGCAGTATAGCTGTAAACCTGGACACATTCTAGCAGGCTCTGACTTAA
GGCTTTGTCTAGAGAATAGARAGTGGAGTGGTGCCTCCCCACGCTGTGAAGCCATTTCATGCARARAGCC
AAATCCAGTCATGAATGGATCCATCAARAGGAAGCAACTACACATACCTGAGCACGTTGTACTATGAGTGT
GACCCCGGATATGTGCTGAATGGCACTGAGAGGAGAACATGCCAGGATGACAAADACTGGGATGAGGATG
AGCCCATTTGCATTCCTGTGGACTGCAGTTCACCCCCAGTCTCAGCCAATGGCCAGGTGAGAGGAGACGA
GTACACATTCCAAADAGAGATTGAATACACTTGCAATGAAGGGTTCTTGCTTGAGGGAGCCAGGAGTCGG
GTTTGTCTTGCCAATGGAAGTTGGAGTGGAGCCACTCCCGACTGTGTGCCTGTCAGATGTGCCACCCCGEL
CACAACTGGCCAATGGGGTGACGGAAGGCCTGGACTATGGCTTCATGAAGGAAGTAACATTCCACTGTCA
CGAGGGCTACATCTTGCACGGTGCTCCAAAACTCACCTGTCAGTCAGATGGCAACTGGGATGCAGAGATT
CCTCTCTGTAAACCAGTCAACTGTGGACCTCCTGAAGATCTTGCCCATGGTTTCCCTAATGGTTTTTCCT
TTATTCATGGGGGCCATATACAGTATCAGTGCTTTCCTGGTTATAAGCTCCATGCGAARATTCATCAAGAAG
GTGCCTCTCCAATGGCTCCTGGAGTGGCAGCTCACCTTCCTGCCTGCCTTGCAGATGTTCCACACCAGTA
ATTGAATATGGAACTGTCAATGGGACAGATTTTGACTGTEGCGARAGGCAGCCCGGATTCAGTGCTTCAAAG
GCTTCAAGCTCCTAGGACTTTCTGAAATCACCTGTGAAGCCGATGGCCAGTGGAGCTCTGGETTCCCCCA
CTGTGAACACACTTCTTGTGGTTCTCTTCCAATGATACCAAATGCGTTCATCAGTGAGACCAGCTCTTGG
AAGGAAAATGTGATAACTTACAGCTGCAGGTCTGGATATGTCATACAAGGCAGTTCAGATCTGATTTGTA
CAGAGAAAGGGGTATGGAGCCAGCCTTATCCAGTCTGTGAGCCCTTGTCCTGTGGGTCCCCACCETCTGT
CGCCAATGCAGTGGCAACTGGAGAGGCACACACCTATGARAAGTGAAGTGARACTCAGATGTCTGGAAGGT
TATACGATGGATACAGATACAGATACATTCACCTGTCAGAAAGATGETCGCTGGTTCCCTGAGAGAATCT
CCTGCAGTCCTAAAAAATGTCCTCTCCCGGARAACATAACACATATACTTGTACATGGGGACGATTTCAG
TGTGAATAGGCAAGTTTCTGTGTCATGTGCAGAAGGETATACCTTTGAGGCGAGTTAACATATCAGTATGT
CAGCTTGATGGAACCTGGGAGCCACCATTCTCCGATGAATCTTGCAGTCCAGTTTCTTGTGGGAAACCTG
AARAGTCCAGAACATGGATTTGTGGTTGGCAGTAAATACACCTTTGAAAGCACAATTATTTATCAGTGTGA
GCCTGGCTATGAACTAGAGGGGAACAGGGAACGTGTCTGCCAGGAGAACAGACAGTGGAGTCGGAGGGGETG
GCAATATGCAAAGAGACCAGGTGTGAAACTCCACTTGAATTTCTCAATGGGAAAGCTGACATTGARAACA
GGACGACTGGACCCAACGTGGTATATTCCTGCAACAGAGGCTACAGTCTTGAAGGGCCATCTGAGGCACA
CTGCACAGAAAATGGAACCTGGAGCCACCCAGTCCCTCTCTGCAAACCAAATCCATGCCCTGTTCCTTTT
GTGATTCCCGAGAATGCTCTGCTGTCTGAAAAGGAGTTTTATGTTGATCAGAATGTGTCCATCAAATGTA
GGGAAGGTTTTCTGCTGCAGGGCCACGGCATCATTACCTGCAACCCCGACGAGACGTGEGACACAGACAAG
CGCCAAATGTGAAAAAATCTCATGTGGTCCACCAGCTCACGTAGAARAATGCAATTGCTCGAGGCGETACAT
TATCAATATGGAGACATGATCACCTACTCATGTTACAGTGGATACATETTGCGAGGGTTTCCTGAGGAGTG
TTTGTTTAGAAAATGGAACATGGACATCACCTCCTATTTGCAGAGCTGT CTGTCGATTTCCATGTCAGAA
TGGGGGCATCTGCCAACGCCCAAATGCTTGTTCCTGTCCAGAGGGCTGGATGGGGCGCCTCTGTGAAGAR
CCAATCTGCATTCTTCCCTGTCTGAACGGAGGTCGCTGTGTGGCCCCTTACCAGTEGTGACTGCCCGCCTG
GCTGGACGGGGTCTCGCTGTCATACAGCTGTTTGCCAGTCTCCCTGCTTARAATGETGGAAAATGTGTAAG
ACCAAACCGATGTCACTGTCTTTCTTCTTGGACGGGACATAACTGTTCCAGGAAAAGGAGGACTGGGTTT
TAACCACTGCACGACCATCTGGECTCTCCCARARGCAGGATCATCTCTCCTCGETAGTCCCTGEGCATCCT
GGAACTTATGCAAAGAAAGTCCAACATGGTGCTGGCTCTTGTTTAGTAAACTTGTTACTTGGGETTACTT
TTTTTATTTTGTGATATATTTTGTTATTCCTTGTGACATACTTTCTTACATGTTTCCATTTTTAAATATG
CCTGTATTTTCTATATAAAAATTATATTAAATAGATGCTGCTCTACCCTCACAAAATGTACATATTCTGC
TGTCTATTGGGAAAGTTCCTGGTACACATTTTTATTCAGTTACTTAAAATGATTTTTCCATTAAAGTATA
TTTTGCTACTAAATAAAARAAA

The sequence of NOV2b was derived by laboratory cloning of cDNA fragments, by in silico
prediction of the sequence. The cDNA fragments covering either the full length of the DNA
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sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel polydom-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV2b. These methods used to amplify
NOV2b cDNA are described in the Example 2.

The NOV2b polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 3568 amino acid
residues in length and is presented using the one-letier amino acid code in Table 2D. The
SignalP, Psort and/or Hydropathy results predict that NOV2b has a signal peptide and is likely to
be localized extracellularly with a certainty of 0.3846. In alternative embodiments, a NOV2b
polypeptide is located to the lysosome (lum'en) with a certainty of 0.1900, the endoplasmic
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a
certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV2b peptide between
amino acid positions 16 and 17, i.e. at the dash in the sequence VSG-WA.

Table 2D. Encoded NOV2b Protein Sequence (SEQ ID NO:8)

MRRICAACWGLALVSGWATFQQOMSPSRNFSFRLFPETAPGAPGSIPAPPAPGDEAAGSRVERLGQAFRVRLLRELS
ERLELVFLVDDSSSVGEVNFRSELMFVRKLLSDFPVVPTATRVAIVTFSSKNYVVPRVDYISTRRARQHKCALLLQ
ETPATSYRGGGTYTKGAFQQAAQILLHARENSTKVVFLITDGYSNGGDPRPIAASLRDSGVEIFTFGIWQGNIREL
NDMASTPKEEHCYLLHSFEEFEALARRALHEDLPSGSFIQDDMVHECSYLCDEGKDCCDRMGSCKCGTHTGHFECIC
EKGYYGKGLQYECTACPSGTYKPEASPGGISSCIPCPDENHTSPPGSTSPEDCVCREGYRASGQTCELVHCPALKP
PENGYFIQNTCNNHFNAACGVRCHPGFDLVGSSIILCLPNGLWSGSESYCRVRTCPHLRQPKHGHISCSTREMLYK
TTCLVACDEGYRLEGSDKLTCQGNSQWDGPEPRCVERHCSTFQMPKDVIISPHNCGKQPAKFGTICYVSCRQGFIL
SGVKEMLRCTTSGKWNVGVQAAVCKDVEAPQINCPKDIEAKTLEQQDSANVTWQIPTAKDNSGEKVSVRVHPAFTP
PYLFPIGDVAIVYTATDLSGNQASCIFHIKVIDAEPPVIDWCRSPPPVQVSEKVHAASWDEPQFSDNSGAELVITR
SHTQGDLFPQGETIVQYTATDPSGNNRICDIHIVMKGSPCEIPFTPVNGDFICTPDNTGVNCTLTCLEGYDFTEGS
TDKYYCAYEDGVWKPTYTTEWPDCAKKRFANHGFKSFEMFYKAARCDDSDLMKKFSEAFETTLGKMVPSFCSDAED
IDCRLEENLTKKYCLEYNYDYENGFAIGPGGWGAANRLDYSYDDFLDTVQETATS IGNAKSSRIKRSAPLSDYKIK
LIFNITASVPLPDERNDTLEWENQQRLLQTLETITNKLKRTLNKDPMYSFQLASEILIADSNSLETKKASPFCRPG
SVLRGRMCVNCPLGTYYNLEHFTCESCRIGSYQDEEGQLECKLCPSGMYTEYIHSRNISDCKAQCKQGTYSYSGLE
TCESCPLGTYQPKFGSRSCLSCPENTSTVKRGAVNISACGVPCPEGKFSRSGLMPCHPCPRDYYQPNAGKAFCLAC
PFYGTTPFAGSRSITECSSFSSTFSAAEESVVPPASLGHIKKRHEISSQASHECFFNPCHNSGTCOQLGRGYVCLC
PLGYTGLKCETDIDECSPLPCLNNGVCKDLVGEFICECPSGYTGKHCELNINECQSNPCRNQATCVDELNSYSCKC
QPGFSGKRCETGMYQLSVINNLNNAVCEDQVGGFLCKCPPGFLGTRCGKNVDECLSQPCKNGATCKDGANSFRCLC
AAGFTGSHCELNINECQSNPCRNQATCVDELNSYSCKCQPGFSGKRCETEQSTGFNLDFEVSGIYGYVMLDGMLPS
LHALTCTFWMKSSDDMNYGTPISYAVDNGSDNTLLLTDYNGWVLYVNGREKITNCPSVNDGRWHHIAITWTSTGGA
WRVYINGELSDGGTGLS IGKAIPGGGALVLGQEQDKKGEGFNPAESFVGS ISQLNLWDYVLSPQOVKSLATSCPEE
LSKGNVLAWPDFLSGIVGKVKIDSKSIFCSDCPRLGGSVPHLRTASEDLKPGSKVNLFCEPGFQLVGNPVQYCLNQ
GQWTQPLPHCERIRCGVPPPLENGFHSADDFYAGSTVITYQCNNGY YLLGDSRMFCTDNGSWNGVSPSCLDVDECAV
GSDCSEHASCLNVDGSYICSCVPPYTGDGKNCAEPIKCKAPGNPENGHSSGEIYTVGAEVTFSCQEGYQLMGVTKI
TCLESGEWNHLIPYCKAVSCGKPAILPENGCIEELAFTFGSKVTYRCNKGYTLAGDKESSCLANSSWSHSPPVCEPYV
KCSSPENINNGKYILSGLTYLSTASYSCDTGYSLQGPSIIECTASGIWDRAPPACHLVFCGEPPAIKDAVITGNNE
TFRNTVTYTCKEGYTLAGLDTIECLADGKWSRSDQQCLAVSCDEPPIVDHASPETAHRLFGDIAFYYCSDGYSLAD
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NSQLLCNAQGKWVPPEGQDMPRCIAHFCEKPPSVSYSILESVSKAKFAAGSVVSFKCMEGFVLNTSAKIECMRGGQ
WNPSPMSIQCIPVRCGEPPSIMNGYASGSNYSFGAMVAYSCNKGFYIKGEKKSTCEATGOWSSPIPTCHPVSCGEP
PKVENGFLEHTTGRIFESEVRYQCNPGYKSVGSPVFVCQANRHWHSESPLMCVPLDCGKPPPIQNGFMKGENFEVG
SKVQFFCNEGYELVGDS SWTCQKSGKWNKKSNPKCMPAKCPEPPLLENQLVLKELTTEVGVVTFSCKEGHVLQGPS
VLKCLPSQOWNDSFPVCKIVLCTPPPLISFGVPIPSSALHFGSTVKYSCVGGFFLRGNSTTLCQPDGTWSSPLPEC
VPVECPQPEEIPNGIIDVQGLAYLSTALYTCKPGFELVGNTTTLCGENGHWLGGKPTCKATECLKPKEILNGKFSY
TDLHYGQTVITYSCNRGFRLEGPSALTCLETGDWDVDAPSCNAIHCDSPQPIENGFVEGADYSYGAITIIYSCFPGFQ
VAGHAMQTCEESGWSSSIPTCMPIDCGLPPHIDFGDCTKLKDDQGYFEQEDDMMEVPYVTPHPPYHLGAVAKTWEN
TKESPATHSSNFLYGTMVSYTCNPGYELLGNPVLICQEDGTWNGSAPSCISIECDLPTAPENGFLRFTETSMGSAV
QYSCKPGHILAGSDLRLCLENRKWSGASPRCEAISCKKPNPVMNGS IKGSNYTYLSTLYYECDPGYVLNGTERRTC
QDDKNWDEDEPICIPVDCSSPPVSANGQVRGDEYTFQKEIEYTCNEGFLLEGARSRVCLANGSWSGATPDCVPVRC
ATPPQLANGVTEGLDYGFMKEVTFHCHEGYILHGAPKLTCQSDGNWDAEIPLCKPVNCGPPEDLAHGFPNGFSFIH
GGHIQYQCFPGYKLHGNSSRRCLSNGSWSGSSPSCLPCRCSTPVIEYGTVNGTDFDCGKAARIQCFKGFKLLGLSE
ITCEADGQWSSGFPHCEHTSCGSLPMIPNAFISETSSWKENVITYSCRSGYVIQGSSDLICTEKGVWSQPYPVCEP
LSCGSPPSVANAVATGEAHTYESEVKLRCLEGYTMDTDTDTFTCQKDGRWFPERISCSPKKCPLPENITHILVHGD
DFSVNRQVSVSCAEGYTFEGVNISVCQLDGTWEPPFSDESCSPVSCGKPESPEHGFVVGSKYTFESTIIYQCEPGY
ELEGNRERVCQENRQWSGGVAICKETRCETPLEFLNGKADIENRTTGPNVVYSCNRGYSLEGPSEAHCTENGTWSH
PVPLCKPNPCPVPFVIPENALLSEKEFYVDQONVSIKCREGFLLQGHGIITCNPDETWTQTSAKCEKISCGPPAHVE
NAIARGVHYQYGDMITYSCYSGYMLEGFLRSVCLENGTWTSPPICRAVCRFPCONGGICQRPNACSCPEGWMGRLC
EEPICILPCLNGGRCVAPYQCDCPPGWTIGSRCHTAVCQSPCLNGGKCVRPNRCHCLS SWIGHNCSRKRRTGF

SNP variants of NOV?2 are disclosed in Example 3.

NOV2 Clones
Unless specifically addressed as NOV2a or NOV2b, any reference to NOV?2 is assumed to
encompass all variants.

The amino acid sequence of NOV2 has high homolgy to other proteins as shown in Table

2E.
Table 2E. BLASTX Results from Patp Database for NOV2
Smallest

High Sum
Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAM93954 Human polypeptide, 8375 0.0
patp:AAB94754 Human protein sequence 7012 0.0
patp:AAU16963 Human novel secreted protein 6452 0.0
patp:AAU18126 Novel human uterine motility-association po... 6452 0.0
patp:AAG66398 Receptor 222 - Unidentified 5577 0.0

In a search of sequence databases, it was found, for example, that the NOV?2a nucleic acid
sequence has 2414 of 2422 bases (99%) identical to a gb: GENBANK-
ID:HST000009}acc:AL079279.1 mRNA from Homo sapiens (Homo sapiens mRNA full length
insert cDNA clone EUROIMAGE 248114). Further, the full amino acid sequence of the
disclosed NOV2a protein of the invention has 2895 of 3567 amino acid residues (81%) identical

47




10

15

WO 02/059315 PCT/US01/50076

to, and 3181 of 3567 amino acid residues (89%) similar to, the 3567 amino acid residue
ptor: TREMBLNEW-ACC:AAG32160 protein from Mus musculus (Mouse) (POLYDOM
PROTEIN PRECURSOR).

In a similar search of sequence databases, it was found, for example, that the NOV2b
nucleic acid sequence has 7556 of 9127 bases (82%) identical to a gb: GENBANK-
ID:AF206329acc:AF206329.1 mRNA from Mus musculus (Mus musculus polydom protein
mRNA, complete cds). Further, the full amino acid sequence of the disclosed NOV2b protein of
the invention has 2902 of 3565 amino acid residues (81%) identical to, and 3189 of 3565 amino
acid residues (89%) similar to, the 3567 amino acid residue ptnr:SPTREMBL-ACC:Q9ES77
protein from Mus musculus (Mouse) (POLYDOM PROTEIN PRECURSOR).

Additional BLASTP results are shown in Table 2F.

Table 2F. NOV2 BLASTP Results
Gene Index/ | Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa
POLYDOM PROTEIN 289/3567 3181/3567
Q9ES77 PRECURSOR - Mus 3567 (81%) (89%) 0.0
musculus (Mouse)
CDNA FLJ14964 FIS,
CLONE PLACE4000581,
BABS55420 | MODERATELY SIMILAR 1316 1255/1316 1267/1316 0.0
TO FIBROPELLIN I (95%) (96%)
PRECURSOR - Homo
sapiens (Human)
AAHO08135 | POLYDOMAIN PROTEIN 669 534/668 594/668 0.0
- Mus musculus (Mouse) (79%) (88%0
Q9CUT3 4833413010RIK PROTEIN 601 483/601 538/601 2.4e-298
- Mus musculus (Mouse) (80%) (89%)
SEROLOGICALLY
DEFINED BREAST 458/482 462/482
Q9H284 CANCER ANTIGEN NY- 481 (95%) (95%) 1.8e-261
BR-38 - Homo sapiens
(Human)

A multiple sequence alignment is given in Table 2G, with the NOV2 protein of the
invention being shown in lines 1 and 2, in a Clustal W analysis comparing NOV?2 with related

protien sequences of Table 2F.
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Table 2G. ClustalW Analysis of NOV2

1. SEQ IDNO.: 6 NOV2a 5. SEQ IDNO.: 49 AAH08135
2. SEQIDNO.: 8 NOV2b 6. SEQ ID NO.: 50 Q9CUT3
3. SEQ IDNO.: 47 QOES77 7. SEQ IDNO.: 51 QOH284

4. SEQIDNO.: 48 BAB55420

NOV2a
NOV2b
Q9ES77
BAB55420
AAH08135
QSCUT3
Q9H284

NOV2a
NOV2b
Q9ES77
BAB55420
AAHO08135
Q9CUT3
Q9oH284

NOV2a
NOV2b
Q9ES77
BAB55420
AAH08135
QoCUT3
Q9H284

NOV2a
NOV2b
Q9ES77
BAB55420
AAHO08135
Q9CUT3
Q9H284

NOV2a
NOV2b
Q9ES77
BAB55420
AAH08135
Q9CUT3
Q9H284

NOV2a
NOV2b
Q9ES77
BABS55420
AAHQ08135
Q9CUT3
Q9H284
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Domain results for NOV2 were collected from the Pfam database, and then identified by
the Interpro domain accession number. The results are listed in Table 2H with the statistics and
domain description. These results indicatee that the NOV2 polypeptides have properties similar

to those of other proteins known to contain these domains.

Table 2H. Domain Analysis of NOV2

PSSMs Producing Significant Alignments Score E
(bits) Value
Von Willebrand Factor Type A (vwa): domain 1 of 1, from 80 to 86.8 4.5e-22
256
vwa DivFL1DGSgSigsgnFervKdFvervverLdvgprdkkeedavrVg
| [ +] |+ ] o A+ o+ ++ |+
NOV2a ELVFLVDDSSSVGEVNFRSELMFVRKLLSDFPVVP-TA- - - - - TRVA
1lvQySdnvrtEikfklndygnk........ devlgalgkiryedyygggg
R ++ ok o+ ot A + AR+ + o+t
NOV2a IVIFSSKNYV- - -VPRVDYISTrrarghkcALLLQEIPAILS- - - - YRGGG

tnTgaALgyvvrnlfteasGsRiepvaeegapkvlVv1TDGrsqddpspT
I N N +| F+ bbbt R ] et
NOV2a TYTKGAFQQAAQILLH----AR~~~=~- ENSTKVVFLITDGYSNGG----

idirdvlnelkkeagveviaiGvGnadnnnleeLreIAskpd.dhvikvs
R o S S S A B I TR I e T = s
NOV2a -DPRPIAASLRD-SGVEIFTFGIWQG-N--IRELNDMASTPKeEHCYLLH

dfealdtlgells (SEQ ID NO:52)
T+ o+

NOV2a SFEEFEALVALC (SEQ ID NO:6)
pentaxin: domain 1 of 1, from 1469 to 1607 | 75.5 | 7.5e-21
Pentaxin SYaTkkP1lkDNE1lLifkekdgq¥YslyvggaPgLevtfkvkeefvaPv
| |++ + || +]+ 4+ Rt e N R
NOV2a SYAVDN-GSDNTLLL- ~TDYNGWVLYVNGR - - EKITNCPSVNDGRWH

HiCtSWeSssGiaEEWVDGkhCpwvrkglkkGytvgaepsIiLGQEQDSY
I+ +] ] | ++ | k| e+
NOv2a HIATTWTSTGGAWRVYINGE-LSDGGTGLSIGKAIPGGGALVLGQEQDKK

GGgFdksQS1VGEigdlnMWDyVLtPeelktvykgagplerhiypNILAW (SEQ ID NO:53)

I N [ B e I R + +|+] |
NOv2a GEGFNPAESFVGSISQLNLWDYVLSPQQVKSLATS - CPEE-LSKGNVLAW  (SEQ ID NO:6)
sushi: domain 13 of 34, from 2145 to 2198 | 73.7 | 3.8¢-18
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sushi Cp.pPdieNGrvsssgtyeypvGdtvtytCneGYrlvGsssitCted
[ e L T I o A E e E e e
NOvV2a CGePPSIMNGYASGS -NYSF - -GAMVAYSCNKGFYIKGEKKSTCEAT

ggGgWsppllGelPkC (SEQ ID NO:54)
| +] +++4+ | +]
NOvV2a ~-GQWSSPI-~~--PTC (SEQ ID NO:6)

The NOV2 disclosed in this invention is expressed in at least the following tissues:
adipose, adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus,
brain - substantia nigra, brain - thalamus, brain - whole, fetal brain, fetal kidney, liver, lung, heart,
kidney, ascending colon, lymphoma - Raji, mammary gland/breast, pancreas, nasoepithelium,
pituitary gland, placenta, prostate, cervix, salivary gland, skeletal muscle, small intestine, spinal
cord, spleen, stomach, testis, thyroid, trachea, uterus. This information was derived by
determining the tissue sources of the sequences that were included in the invention including but
not limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources.

The protein similarity information, expression pattern, and map location for the Polydom-
like protein and nucleic acid disclosed herein suggest that this Polydom may have important
structural and/or physiological functions characteristic of the epidermal growth factor (EGF)
family. Therefore, the nucleic acids and proteins of the invention are useful in potential
diagnostic and therapeutic applications and as a research tool. For example, the compositions of
the presnet invention will have efficacy for treatment of patients suffering from: cancers,
congenital heart disease, inflammatory disorders, erythroid-megakaryocytic leukaemia,
Vacuoliting megalencephalic leukoencephalopathy, chronic contact dermatitis, fibrosarcoma,
wound healing, neoplasia, such as T-cell acute lymphoblastic leukemia/lymphoma, reproductive
disorders, fetal arrhythmias, immune system disorders, disorders of coagulation, obesity, diabetes,
asthma, arthritis, osteoporosis, and other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the polydom-like protein of the invention, or fragments
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic acid
or the protein are to be assessed. These materials are further useful in the generation of antibodies
that bind immunospecifically to the novel substances of the invention for use in therapeutic or
diagnostic methods. These antibodies may be generated according to methods known in the art,

using prediction from hydrophobicity charts, as described in the “Anti-NOVX Antibodies”
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section below. The disclosed NOV2 protein has multiple hydrophilic regions, each of which can
be used as an immunogen. In one embodiment, a contemplated NOV2 epitope is from about
amino acids 0 to 125. In another embodiment, a contemplated NOV?2 epitope is from about
amino acids 130 to 250. In other specific embodiments, contemplated NOV?2 epitopes are from
about amino acids 250 to 3600. '

NOV3

Another NOVX protein of the invention, referred to herein as NOV3, includes two novel
transmembrane/IlIb-like protein. The disclosed proteins have been named NOV3a and NOV3b.
The NOV3a and NOV3b proteins of the invention cause growth inhibition of E.coli when
expressed exogenously.

The NOV3a and NOV3b protein predicted here are localized extracellularly. Therefore, it
is likely that they are accessible to a diagnostic probe, and for the various therapeutic applications
described herein.

At least the NOV3b transmembrane-like protein disclosed in this invention maps to
chromosome 20. This information was assigned using OMIM, the electronic northern
bioinformatic tool implemented by CuraGen Corporation, public ESTs, public literature

references and/or genomic clone homologies.

NOV3a

In one embodiment, a NOV3 variant is NOV3a (alternatively referred to herein as
CG50273-01), which encodes a novel transmembrane-like protein and includes the 870 nucleotide
sequence (SEQ ID NO:9) shown in Table 3A. An open reading frame for the mature protein was
identified beginning with an ATG codon at nucleotides 1-3 and ending with a TAA codon at
nucleotides 628-630. Putative untranslated regions downstream from the termination codon and
upstream from the initiation codon are underlined in Table 3A, and the start and stop codons are

in bold letters.

66



10

15

20

WO 02/059315 PCT/US01/50076

Table 3A. NOV3a Nucleotide Sequence (SEQ ID NO:9)

ATGGGCTCCTGCTCCGGCCGCTGCGCGCTCGTCGTCCTCTGCGCTTTTCAGCTGGTGGTCGCCGCCCTGGAGAGGC
AGGTGTTTGACTTCCTGEGGCTACCAGTEGECECCCATCCTAGCCAACT TTETCCACATCATCATCEGTCATCOTERS
ACTCTTCGGCACCATCCAGTACCGGCTGCGCTATGTCATGGTGTACACGCTGTGGGCAGCCGTCTGGGTCACCTGG
AACGTCTTCATCATCTGCTTCTACCTGGAAGTCGGTGGCCTCTTAAAGGACAGCGAGCTACTGACCTTCAGCCTCT
CCCGGCATCGCTCCTGGTGGCGTGAGCGCTGGCCAGGCTGTCTGCATGAGGAGGTGCCAGCAGTGGGCCTCGGGGC
CCCCCATGGCCAGGCCCTGGTGTCAGGTGCTGGCTGTGCCCTGGAGCCCAGCTATGTGGAGGCCCTACACAGTTGC
CTGCAGATCCTGATCGCGCTTCTGGGCTTTGTCTGTEGCTGCCAGETGGETCAGCETETTTACGGACCAAGAGGACA
GCTTTGATTTCATTGGTGGATTTGATCCATTTCCTCTCTACCATGTCAATGAAAAGCCATCCAGTCTCTTGTCCAA
GCAGGTGTACTTGCCTGCGTAAGTGAGGAAACAGCTGATCCTGCTCCTETEECCTCCAGCCTTCAGCGACCGACCA
GTGACAATGACAGGAGCTCCCAGGCCTTGGGACGCGCCCCCACCCAGCACCCCCCAGGCGGCCGGCAGCACCTGCC
CTGGGTTTTAAGTACTGGACACCAGCCAGEGCEGCAGEGCAGRTGCCACGGCTEGCTGCAGCATCARGAGAGTTTGT
AATTTCCTTTCTCTTAAAAAAAAAARAAAAAANA

The sequence of NOV3a was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel transmembrane-like gene were
obtained by SeqCallingTM Technology and are reported here as NOV3a. These methods used to
amplify NOV3a ¢cDNA are described in Example 2.

The NOV3a polypeptide (SEQ ID NO:10) encoded by SEQ ID NO:9 is 209 amino acid
residues in length and is presented using the one-letter amino acid code in Table 3B. The SignalP,
Psort and/or Hydropathy results predict that NOV3a has a signal peptide and is likely to be
localized extracellularly at the plasma membrane with a certainty of 0.4600. In altemativ¢
embodiments, a NOV3a polypeptide is located to the microbody (peroxisome) with a certainty of
0.1026, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a
NOV3a peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG-
VL.

Table 3B. Encoded NOV3a Protein Sequence (SEQ ID NO:10)

MGSCSGRCALVVLCAFQLVVAALERQVFDFLGYQWAPILANFVHIIIVILGLFGTIQYRLRYVMVYTLWAAVWVTW
NVFIICFYLEVGGLLKDSELLTFSLSRHRSWWRERWPGCLHEEVPAVGLGAPHGQALVSGAGCALEPSYVEALHSC
LOILIALLGFVCGCQVVSVFTEEEDSFDFIGGFDPFPLYHVNEKPSSLLSKQVYLPA
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NOV3b

In an alternative embodiment, a NOV3 variant is NOV3b (alternatively referred to herein
as CG50273-02), which includes the 632 nucleotide sequence (SEQ ID NO:11) shown in Table
3C. An open reading frame for the mature protein was identified beginning with an GTC codon
at nucleotides 2-4 and ending with a TAA codon at nucleotides 593-595. The start and stop
codons of the open reading frame are highlighted in bold type. Putative untranslated regions are
underlined and found upstream from the initiation codon and downstream from the termination

codon.

Table 3C. NOV3b Nucleotide Sequence (SEQ ID NO:11)

CGTCCTCTGCGCTTTTCAGCTGGTCGCCGCCCTGGAGAGGCAGGTGTTTGACTTCCTGGGCTACCAGTGGGCGCC
CATCCTGGCCAACTTTGTCCACATCATCATCGTCATCCTGGGACTCTTCGGCACCATCCAGTACCGEGCTGCGCTA
TGTCATGGTGTACACGCTGTGGGCAGCCGTCTGGGTCACCTGGAACGTCTTCATCATCTGCTTCTACCTGGAAGT
CGGTGGCCTCTTAAAGGACAGCGAGCTACTGACCTTCAGCCTCTCCCGGCATCGCTCCTGGTEGGCGTGAGCGCTG
GCCAGGCTGTCTGCATGAGGAGGTGCCAGCAGTGEGCCTCGEGGGECCCCCCATGGCCAGGCCCTGETGTCAGGTGEC
TGGCTGTGCCCTGGAGCCCAGCTATGTGGAGGCCCTACACAGTTGCCTGCAGATCCTGATCGCGCTTCTGGGCTT
TGTCTGTGGCTGCCAGGTGGTCAGCGTGTTTACGGAGGAAGAGGACAGCTTTGATTTCATTGGTGGATTTGATCC
ATTTCCTCTCTACCATGTCAATGAAAAGCCATCCAGTCTCTTGTCCAAGCAGGTGTACTTGCCTGCGTAAGTGAG
GAAACAGCTGATCCTGCTCCTGTGGCCTCCAC

The sequence of NOV3b was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The cDNA coding for the NOV3b sequence was cloned by the polymerase chain reaction
(PCR). Primers were designed based on in silico predictions of the full length or some portion
(one or more exons) of the cDNA/protein sequence of the invention, or by translated homology of
the predicted exons to closely related human sequences or to sequences from other species. The
DNA sequence and protein sequence for a novel transmembrane-like gene were obtyained by
exon linking and are reported here as NOV3b. These primers and methods used to amplify
NOV3b cDNA are described in Example 2.

The NOV3b polypeptide (SEQ ID NO:12) encoded by SEQ ID NO:11 is 197 amino acid

residues in length and is presented using the one-letter amino acid code in Table 3D. The
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SignalP, Psort and/or Hydropathy results predict that NOV3b has a signal peptide and is likely to
be localized in the membrane of the endoplasmic reticulum with a certainty of 0.6850. In
alternative embodiments, a NOV3b polypeptide is located to the plasma membrane with a
certainty of 0.6400, the Golgi body with a certainty of 0.4600, or the endoplasmic reticulum
(lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a NOV3b
peptide between amino acid positions 13 and 14, i.e. at the dash in the sequence LER-QV.

Table 3D. Encoded NOV3b Protein Sequence (SEQ ID NO:12)

VLCAFQLVAALERQVFDFLGYQWAPILANFVHIIIVILGLFGTIQYRLRYVMVYTLWAAVWVIWNVFIICFYLEVG
GLLKDSELLTFSLSRHRSWWRERWPGCLHEEVPAVGLGAPHGQALVSGAGCALEPSYVEALHSCLQILIALLGFEFVC
GCQVVSVFTEEEDSFDFIGGFDPFPLYHVNEKPSSLLSKQVYLPA

SNP variants of NOV3 are disclosed in Example 3.

NOV3 Clones
Unless specifically addressed as NOV3a or NOV3b, any reference to NOV3 is assumed to
encompass all variants.

The amino acid sequence of NOV3 has high homolgy to other proteins as shown in Table

3E.
Table 3E. BLASTX Results from Patp Database for NOV3
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P
patp:AAB62810  Human nervous system associated protein NSPRT3 1092 2.3e-110
patp:AAY94954 Human secreted protein clone iw66 1 619 3.0e-60
patp:AAG78000 Human actin 14 466 4.9e-44
patp:AAB94211 Human protein sequence 425 1.1e-39
patp:AAB25811 Human secreted protein 317 3.0e-28

In a search of sequence databases, it was found, for example, that the NOV3a nucleic acid
sequence has 572 of 704 bases (81%) identical to a gh: GENBANK-
ID:AB030182]acc:AB030182.1 mRNA from Mus musculus (Mus musculus mRNA, complete
cds, clone:1-107). Further, the full amino acid sequence of the protein of the disclosed NOV3a
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protein of the invention has 173 of 209 amino acid residues (82%) identical to, and 182 of 209
amino acid residues (87%) similar to, the 208 amino acid residue ptnr:SPTREMBL-
ACC:Q9IMGH4 protein from Mus musculus (Mouse) (MRNA, COMPLETE CDS, CLONE:1-
107).

5 In a similar search of sequence databases, it was found, for example, that the NOV3b
nucleic acid sequence has 514 of 618 bases (83%) identical to a gb: GENBANK-
ID:AB030182Jacc:AB030182.1 mRNA from Mus musculus (Mus musculus mRNA, complete
cds, clone:1-107). Further, the full amino acid sequence of the disclosed NOV3b protein of the
invention has 165 of 196 amino acid residues (84%) identical to, and 173 of 196 amino acid

10 residues (88%) similar to, the 208 amino acid residue ptar:SPTREMBL-ACC:Q9IMG4 protein
from Mus musculus (Mouse) (MRNA, COMPLETE CDS, CLONE:1-107).
Additional BLASTP results are shown in Table 3F.

Table 3F. NOV3 BLASTP Results

Gene Index/ | Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value

Identifier aa
BA261N11.2.1 (NOVEL 207/209 207/209

Q9BQUS PROTEIN, ISOFORM 1) - 207 (99%) (99%) 1.4e-110
Homo sapiens
MRNA, COMPLETE CDS,
CLONE:1-107 173/209 182/209

Q9IMG4 (CO030019F02RIK. 208 (82%) (87%) 1.0e-91
PROTEIN) - Mus musculus
(Mouse)

Q9D8WO C030019F02RIK PROTEIN 208 172/209 181/209 3.5e-91
- Mus musculus (Mouse) (82%) (86%)

Q9D1V9 C030019F02RIK. PROTEIN 208 172/209 181/209 3.5e-91
- Mus musculus (Mouse) (82%) (86%)

Q9D0Q6 2610200G18RIK PROTEIN 207 120/206 144/206 8.0e-60
- Mus musculus (Mouse) (58%) (69%)

15 A multiple sequence alignment is given in Table 3G, with the NOV3 protein of the

invention being shown in lines 1 and 2, in a Clustal W analysis comparing NOV3 with related

protien sequences of Table 3F.

Table 3G. ClustalW Analysis of NOV3

20
1. SEQIDNO.: 10 NOV3a 5. SEQIDNO.: 57 QO9D8WO
2. SEQIDNO.: 12 NOV3b 6. SEQIDNO.: 58 Q9D1V9
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3. SEQID NO.: 55 Q9BQUS 7. SEQ ID NO.: 59 Q9D0Q6
4. SEQ ID NO.: 56 QoIMG4

NOV3a ERQVFDFLGYQWAPILANF¥ 60

NOV3b ERQVFDFLGYQWAPILANFVHIII ILGLEGTIQYRINEE:Y:]

Q9BQUS ERQVFDFLGYQWAPILANF 59

Q9JTMG4 59

Q9D8WO 59

Q9D1V9 59

Q9D0Q6 59

NOV3a 119
NOV3b 107
Q9BQUS8 117
Q9IMG4 118
Q9D8WO 118
Q9D1VIo 118
Q9D0Q6 119
NOV3a 179
NOV3b 167
Q9BQUS 177
Q9JIMG4 178
Q9D8WO 178
Q9D1V9Y 178
Q9D0Q6 178
NOV3a

NOV3b DFIGGFDPFPLYI—IVNEKPSSLLSKQ%YLPA 197

[el°):{ols}: BN T GGFDPFPLYHVNEKPSSLLSKOWYLPARAN]

(ol (cMDF TGGFDPFPLYHVNEKPS SLLSKQRY L. PA NP}

(el VD F T GGFDPFPLYHVNEKPS SLLSKQINYT. PA RN

Q9D1VSe DFIGGFDPFPLYHVNEKPSSLLSKQRYLPA 208

Q9D0Q6 LQLQPL TSG 207

In a search of the Pfam database, there were no known domain results for NOV3.

The NOV3 disclosed in this invention is expressed in at least the following tissues: bone
marrow, brain - substantia nigra, brain — temporal lobe, brain - whole, heart, kidney, pancreas,
astrocytoma, CNS, multiple sclerosis lesions, and uterus. This information was derived by
determining the tissue sources of the sequences that were included in the invention including but
not limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources.

The protein similarity information, expression pattern, and map location for the
transmembrane-like protein and nucleic acid disclosed herein suggest that this protein may have
important structural and/or physiological functions characteristic of the transmembrane family.

Therefore, the nucleic acids and proteins of the invention are useful in potential diagnostic and
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therapeutic applications and as a research tool. For example, the compositions of the present
invention will have efficacy for treatment of patients suffering from: cancer, trauma, regeneration
(in vitro and in vivo), viral/bacterial/parasitic infections, neuroprotection, Von Hippel-Lindau
(VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's
disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain
and other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the transmembrane-like protein of the invention, or
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the
nucleic acid or the protein are to be assessed. These materials are further useful in the generation
of antibodies that bind immunospecifically to the novel substances of the invention for use in
therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX
Antibodies” section below. The disclosed NOV3 protein has multiple hydrophilic regions, each
of which can be used as an immunogen. In one embodiment, a contemplated NOV3 epitope is
from about amino acids 85 to 130. In another embodiment, a contemplated NOV3 epitope is from

about amino acids 165 to 210.

NOV4

Still another NOVX protein of the invention, referred to herein as NOV4 (alternatively
referred to as CG50289-01), is a serine protease-like protein.

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being
found in viruses, bacteria and eukaryotes. They include a wide range of peptidase activity,
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20
families of serine protease have been identified and although they have different evolutionary
origins, there are similarities in the reaction mechanisms of several peptidases. Chymotrypsin,
subtilisin and carboxypeptidase C clans have a catalytic triad of serine, aspartate and histidine in
common: serine acts as a nucleophile, aspartate as an electrophile, and histidine as a base. The
geometric orientations of the catalytic residues are similar between families, despite different

protein folds. The enzymes are inherently secreted, being synthesised with a signal peptide that
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targets them to the secretory pathway. Animal enzymes are either secreted directly, packaged into
vesicles for regulated secretion, or are retained in leukocyte granules.

Although SignalP, Psort and/or hydropathy suggest that the Serine Protease-like protein
may be localized at the plasma membrane, the protein predicted here is similar to the Serine
Protease family, some members of which are secreted. Therefore it is likely that this novel Serine
Protease-like protein is available at the same sub-cellular localization and hence accessible to a
diagnostic probe and for various therapeutic applications.

The NOV4 nucleic acid and polypeptide described in this application has a structure
similar to Testicular Serine Protease-1 (TESP-1) and TESP-2, serine proteases isolated from the
mouse sperm acrosome. These proteins may play a role in fertilization and/or processing of other
proteins during fertilization.

The NOV4 protein disclosed in this invention maps to chromosome 2. This information
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen
Corporation, public ESTs, public literature references and/or genomic clone homologies.

The NOV4 nucleic acid (SEQ ID NO:13) of 909 nucleotides encodes a novel serine
protease-like protein and is shown in Table 4A. An open reading frame for the mature protein
was identified beginning with a ATG initiation codon at nucleotides 14-16 and ending with a
TGA codon at nucleotides 899-901. Putative untranslated regions upstream from the start codon
and downstream from the termination codon are underlined in Table 4A. The start and stop

codons are in bold letters.

Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:13)

GGCCACCGGCCTGATGAGGGAAGCAGGGGCAGAGCGCTCAGGCCAGCCGGCEGGGECACTGCECACTGEECCECCTC
CCTCCTCTGGCCAATCCTCCTGCCGCTGCGCGTCTAGTCCACCTCGTCCCTCTCTGCAGGTCCACTAACCCATCTG
ATTACCGGATCCTGCTTGGGTATGACCAGCAAAGCCATCCCACAGAGCACAGCAAGCAGATGACAGTGAATAAGAT
CATGGTGCACGCTGACTATAACGAGTTGCACCGCATGGGGAGTGACATCACCCTGCTGCAGCTGCACCGTCATGTG
GAATTCAGCTCCCACATCCTCCCCGCCTGCCTTCCGGAACCAACCACGTGGCTGGCCCCTGACAGCTCCTGCTGGA
TATCTGGTTGGGGAATGGTCACCGAGGATGTCTTCCTGCCTGAGCCCTTCCAACTTCAGGAGGCAGAGGETCGETET
CATGGACAACACTGTCTGCGGATCCTTTTTCCAGCCCCAGTACCCCGGCCAGCCAAGCAGCAGTGACTACACCATC
CACGAGGACATGCTGTGCGCTGGGGACCTCATAACAGGAAAGGCCATTTGCCGACGAGACTCCAGGGRETCCCCTCE
TCTGCCCATTAAATGGCACCTGGTTCCTGATGGGGCTGTCTAGTTGGAGCCTCGACTGCTEGCTCACCCETCERTCC
CAGGGTCTTCACCAGGCTCCCCTACTTCACCAACTGGATCAGCCAGAAGAAGAGGGAGAGCACCCCTCCAGATCCC
GCCTTGGCTCCTCCTCAGGAAACACCCCCAGCCCTGGACAGCATGACCTCTCAGGGCATCETCCACAAGCCCGGEEC
TCTGCGCAGCCCTTCTGGCTGCTCACATGTTCCTCCTGCTGCTGATTCTCCTGGGGAGCCTGTGAAGGRCCAG
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The sequence of NOV4 was derived by laboratory cloning of cDNA fragments covering
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of
the full length and/or part of the DNA sequence of the invention from public human sequence
databases.

The DNA sequence and protein sequence for a novel polydom-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV4. These methods used to amplify
NOV4 ¢cDNA are described in Example 2.

The NOV4 polypeptide (SEQ ID NO:14) encoded by SEQ ID NO:13 is 295 amino acid
residues in length and is presented using the one-letter amino acid code in Table 4B. The SignalP,
Psort and/or Hydropathy results predict that NOV4 has no known signal peptide and is likely to
be localized in the endoplasmic reticulum membrane with a certainty of 0.8500. In alternative
embodiments, a NOV4 polypeptide is located to the plasma membrane with a certainty of 0.4400,
the microbody (peroxisome) with a certainty of 0.3313, or the mitochondrial inner membrane with

a certainty of 0.1000.

Table 4B. Encoded NOV4 Protein Sequence (SEQ ID NO:14)

MREAGAERSGQPAGALRTGRLPPLANPPAAARLVHLVPLCRSTNPSDYRILLGYDQQSHPTEHSKQMTVNKIMVE
ADYNELHRMGSDITLLQLHRHVEFSSHILPACLPEPTTWLAPDSSCWISGWGMVTEDVFLPEPFQLQEAEVGVMD
NTVCGSFFQPQYPGQPSSSDYTIHEDMLCAGDLITGKATCRRDSRGPLVCPLNGTWFLMGLSSWSLDCCSPVGPR
VFTRLPYFTNWISQKKRESTPPDPALAPPQETPPALDSMTSQGIVHKPGLCAALLAAHMFLLLLILLGSL

SNP variants of NOV4 are disclosed in Example 3.

The amino acid sequence of NOV4 has high homology to other proteins as shown in Table

4C.
Table 4C. BLASTX Results from Patp Database for NOV4
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAW64239 Gerbil homologue of mouse mMCP-7 zymogen — Meriones 344 4.2e-31 -
patp:AAW64240 Human mast cell tryptase Il/beta 342 6.8e-31
patp:AAW64241 Human mast cell tryptase I1I 342 6.8e-31
patp:AAW63175 Human mast cell tryptase II/beta polypeptide 342 6.8e-31
patp:AAW63176 Human mast cell tryptase III polypeptide 342 6.8e-31
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In a search of sequence databases, it was found, for example, that the NOV4 nucleic acid

sequence has 583 of 885 bases (65%) identical to a gb: GENBANK-
ID:AB008910|acc:AB008910.1 mRNA from Mus musculus (Mus musculus mRNA for TESP1,

complete cds). Further, the full amino acid sequence of the disclosed NOV4 protein of the

invention has 120 of 253 amino acid residues (47%) identical to, and 172 of 253 amino acid
residues (67%) similar to, the 367 amino acid residue ptnr:SPTREMBL-ACC:070169 protein
from Mus musculus (Mouse) (TESTICULAR SERINE PROTEASE 1 (TESP1)).

Additional BLASTP results are shown in Table 4D.

Table 4D. NOV4 BLASTP Results

Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa '
TESTICULAR SERINE 120/253 172/253
070169 PROTEASE 1 (TESP1) - 367 (47%) (67%) 2.1e-59
Mus musculus (Mouse)
TESTICULAR SERINE 120/252 157/252
070170 PROTEASE 2 (TESP2) - 366 (47%) 62%) 4.0e-58
Mus musculus (Mouse)
TESTICULAR SERINE 69/140 90/140
Q9D9S6 PROTEASE 2 - Mus 143 (49%) (64%) 4.5e-34
musculus (Mouse)
Tryptase 2 precursor (EC 72/195 112/195
Q9XSM2 | 3.4.21.59) - Ovis aries 273 (36%) (57%) 7.6e-32
(Sheep)
Q9XSM1 TRYPTASE (EC 3.4.21.59) 273 73/195 112/195 9.7e-32
- Ovis aries (Sheep) (37%) (57%)

A multiple sequence alignment is given in Table 4E in a Clustal W analysis comparing

NOV4 with related protein sequences disclosed in Table 4D.

Table 4E. ClustalW Analysis of NOV4

1. SEQIDNO.: 14 NOV4 4. SEQID NO.: 62 Q9DIYS6

2. SEQ ID NO.: 60 070169 5. SEQID NO.: 63 Q9XSM2

3. SEQ ID NO.: 61 070170 6. SEQ ID NO.: 64 Q9XSM1
NOV4 MREAGAERSGQP-- -~~~ AGARRTGREP- - - - - PL’ANP LVHLVP -~ -=~~——-- 38
070169 MWGSRAQQSGPDRGGACLIAAF LCFSLHAQDYTPSQT TSNTSLKPRGR------- 53
070170 MCGVRAKKSGLSGYGAGLLAATMGVSFIMS---- - QHAQTAETNVTNAANNTTIQIMKST 55
QIDISE  mm = m oo e L L L TP 1
QOXSM2 === —mmmmmmmmomenn MLELEALATRLS - - - - LVSAAEARGOAT.ORSG -~ - - == - - - 28
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QPXSM1 -----m-mmmmmm e e MLHLBATATHLS - - - - LVgARARGEGOATORSG- - -~ = - -~~~ 28
NOVA — oo mm o et o e e 38
070169 -VQKELCGKTKFQG O TAKA RO AR T F - - - RGEEIT 109
070170 LSLSEVCGKTKFQG QI*GAERWPWQRSL'L—-—YGRHI 112
QODISE  mmmm o m e m e e
QI9XSM2 —- e IMGGIGIAIIEISR W PWOW ST IAyIe) 73
QPXSML —-—--—mmmmmemo e IIGGKEEPGSRWPWQ EIRVRDQ 73
NOV4 LCRST- T TN T : 97
070169 FQRSL-TiZip NIZSN N KL ] 168
070170 FQRSQ-EjSey SIETRY. ' S 171
QOD9SE  -—--—-------- SETRY gV 47
Q9XSM2 IGPELQE V. 129
QPXSM1 IGPELQE 129
NOV4 157
070169 228
070170 231
Q9D9S6 107
Q9XSM2 189
QPXSM1 189
NOV4 217
070169 286
070170 : 289
Q9D9S6 |JPPPVPG--SGRSY 143
Q9XSM2 YHSGLST--DYSVPIVQ! 245
QPXSM1 YHSGLST--DYSVPIVQE ; VINET 7 245
NOV4 RcsiEve- LPYFTNIMSEKKRESTPPDPALAPPQETPPALDS - - - -MTSQGIVHK 272
070169 [SLEETHSIENIFWKVSYFSD KKANTPAADVSSAPLEEMASSLRG- -WGNYSAGITLK 344
070170 (GEEFTVSIESVEARVSYFDKMKDNKKSSSNSKPGESPHHPGSPENENPEGNNKNQGTVIK 349
Q9D956

Q9XSM2

QPXSM1

NOV4 PGLCAALLAAHMFLLLLILLGSL 295

070169 PRISTTLLSSQALLLQSIWLRIL 367

070170 P-VCTALLLSQTLLQQLI---~-- 366

Q9DISE ~---mmmmmmm e m o mmmmmeo 143

Q9XSM2  ——m - mmmmmmm e 273

QPXSML --------mmmmmmemmmemen 273

Domain results for NOV4 were collected from the Pfam database, and then identified by
the Interpro domain accession number. The results are listed in Table 4F with the statistics and
domain description. These results indicatee that the NOV4 polypeptide has properties similar to

those of other proteins known to contain these domains.
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Table 4F. Domain Analysis of NOV4

PSSMs Producing Significant Alignments Score E
(bits) Value
trypsin: domain 1 of 1, from 42 to 237 1192 5.3e-37
Trypsin sapassvrVSlsvrlGehnlsltegtegkfdvkktiivHpnynpdt.
T FEFEEE +| e S ol B = = S
NOvV4 STNPSDYRI- - -~LLGYDQQSHPTEHSKQMTVNK - IMVHADYNELHT

ldnga¥YdnDiALl1lkLkspgvtlgdtvrpicLpsassdlpvGttctvsGwG

+ [+ |++] +  #+ddbdd Hr ] b b | |
NOV4 MG~~~-~-~- SDITLLQLHRH-VEFSSHILPACLPEPTTWLAPDSSCWISGWG
rrptknlg. . .lsdtLgevvvpvvsretCrsaye..yggt...... dDkv
Fodt ok k| ] bbb bbb+
NOV4 M- -VTEDVE1pEPFQLQEAEVGVMDNTVCGS FFQpaYPGQpsssdyT- - -

efvtdnmiCagal .ggkdaCgGDSGGPLvesdgnrdgrwel vGivSwGsy
) I I e e e E o B N R S o) R S
NOv4 - -TIHEDMLCAGDLiTGKAICRRDSRGPLVCPLN- - -GTWFLMGLSSWS-L

gCargnkPGvytrVssyldWI (SEQ ID NO:65)
| ++ ] +++r o+ 4]
NOov4 DCCSPVGPRVFTRLPYFTNWI (SEQ ID NO:14)

The Serine Protease disclosed in this invention is expressed in at least the following
tissues: testis. This information was derived by determining the tissue sources of the sequences
that were included in the invention.

The protein similarity information, expression pattern, and map location for the serine
protease-like protein and nucleic acid disclosed herein suggest that this protein may have
important structural and/or physiological functions characteristic of the serine protease family.
Therefore, the NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic
and therapeutic applications and as a research tool. For example, the compositions of the present
invention will have efficacy for treatment of patients suffering from: cancer, trauma, regeneration
(in vitro and in vivo), viral/bacterial/parasitic infections, infertility and other diseases, disorders
and conditions of the like.

The novel nucleic acid encoding the serine protease-like protein of the invention, or
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the
nucleic acid or the protein are to be assessed. These materials are further useful in the generation

of antibodies that bind immunospecifically to the novel substances of the invention for use in
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therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX
Antibodies” section below. The disclosed NOV4 protein has multiple hydrophilic regions, each
of which can be used as an immunogen. In one embodiment, a contemplated NOV4 epitope is
from about amino acids 10 to 30. In another embodiment, a contemplated NOV4 epitope is from
about amino acids 35 to 40. In other specific embodiments, contemplated NOV4 epitopes are
from about amino acids 45 to 90, 105 to 112, 115 to 120, 127 to 145, 152 to 180, 180 to 195, and
225 to 265.

NOV5

A further NOVX protein of the invention, referred to herein as NOVS, includes two novel
Wnt-7a-like proteins. The disclosed proteins have been named NOV5a and NOV5b.

Wnt proteins constitute a large family of molecules involved in cell proliferation, cell
differentiation and embryonic patterning. They are known to interact with the Frizzled family of
receptors to activate two main intracellular signaling pathways regulating intracellular calcium
levels and gene transcription. Wnts play a role in cell proliferation and tumorigenesis, and are
also involved in processes involved in mammary gland development and cancer. Furthermore, |
Wnats are critical to organogenesis of several systems, such as the kidney and brain. Wnts regulate
the early development, i.e. neural induction, and their role persists in later stages of development
as well as in the mature organ.

The NOVS5 proteins predicted here are localized extracellularly. Therefore, it is likely that
these Wnt-7a-like proteins are accessible to a diagnostic probe, and for the various therapeutic
applications described herein.

At least the NOV5a protein disclosed in this invention maps to chromosome 3. This
information was assigned using the electronic northern bioinformatic tool implemented by

CuraGen Corporation, public ESTs, public literature references and/or genomic clone homologies.

NOVSa

In one embodiment, a NOVS variant is NOV5a (alternatively referred to herein as
CG50353-01), which encodes a novel Wnt-7a-like protein and includes the 1628 nucleotide
sequence (SEQ ID NO:15) shown in Table SA. An open reading frame for the mature protein

was identified beginning with a ATG initiation codon at nucleotides 1-3 and ending with a TGA
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codon at nucleotides 1048-1050. Putative untranslated regions upstream from the start codon and
downstream from the termination codon are underlined in Table 5A. The start and stop codons

are in bold letters.

Table 5A. NOV5a Nucleotide Sequence (SEQ ID NO:15)

ATGAACCGGAAAGCGCGGCGCTGCCTGGGCCACCTCTTTCTCAGCCTGGGCATGGTCTGTCTCCTAGCATGTGGC
TTCTCCTCAGTGGTAGCTCTGGGCGCAACGGTCATCTGTAACAAGATCCCAGGCCTGGCTCCCAGACAGCGGGCG
ATCTGCCAGAGCCEGCCCEACGCCATCATCGTCATAGCGAGAAGGCTCACARATGGGCCTGGACGAGTGTCAGTTT
CAGTTCCGCAATGGCCGCTGGAACTGCTCTGCACTGGGAGAGCGCACCGTCTTCGGGAAGGAGCTCAAAGTGGGG
AGCCGGGEACGAETGCETTCACCTACGCCATCATTGCCGCCGGCGTGGCCCACGCCATCACAGCTGCCTGTACCCAT
GGCAACCTGAGCGACTETGGCTGCEGACAAAGAGAAGCAAGGCCAGTACCACCGGGACGAGEGCTGCGAAGTGGGGET
GGCTGCTCTGCCEGACATCCGECTACGGCATCGGCTTCGCCAAGGTCTTCGTGGACGCTCGGGAGATCATGAAGAAC
GCGCGGCGCCTCATGAACCTGCATAACAATGAGGCCGGCAGGAAGGTTCTAGAGGACCGGATGCAGCTGGAGTGC
AAGTGCCACGGCGTGTCTGGCTCCTGCACCACCARAACCTGCTGGACCACGCTGCCCAAGTTCCGAGAGGTGGGEC
CACCTGCTGAAGGAGAAGTACAACGCGGCCGTGCAGGTGGAGGTGGTGCGGGCCAGCCGTCTGCGGCAGCCCACC
TTCCTGCGCATCAAACAGCTGCGCAGCTATCGCAAGCCCATGAAGACGGACCTGGTGTACATCGAGAAGTCGCCC
AACTACTGCGAGGAGGACCCGEETGACCGGCAGTGTGEGCACGCAGEGGCCGCGCCTGCAACAAGACGGCTCCCCAG
GCCAGCGGCTGTGACCTCATGTGCTETGEGCGTGGCTACAACACCCACCAGTACGCCCGCGTGTGGCAGTGCAAC
TGTAAGTTCCACTGGTGCTGCTATGTCAAGTGCAACACGTGCAGCGAGCGCACGGAGATGTACACGTGCAAGTGA
GCCCCGTGETGCACACCACCCTCCCGCTGCAAGTCAGATTGCTGGGAGCGACTGCACCGTTTCCAAGCTGCGGGCTC
CCTGGCAGGATGCTGAGCTTGTCTTTTCTGCTGAGGAGGGTACTTTTCCTGGGTTTCCTGCAGGCATCCGTGGGG
GAAAAAAAATCTCTCAGAGCCCTCAACTATTCTGTTCCACACCCAATGCTGCTCCACCCTCCCCCAGACACAGCC
CAGGTCCCTCCGCEGCTGCAGCGAAGCCTTCTGCAGCAGGAACTCTGGACCCCTGGGCCTCATCACAGCAATATT
TAACAATTTATTCTGATAAAAATAATATTAATTTATTTAATTAAAAAGAATTCTTCCACCTCGTCGEGGATCCGTT
TTCTGCAATCAAAGTGGACTGCTTGCTTTCCTAGCAGCGATGATTTTGTTGCTAGGACAAGGAGCCGTGTAGAAGT
GTACATAACTATTCTTTATGCAGATATTTCTACTAGCTGATTTTGCAGGTACCCACCTTGCAGCACTAGATGTTT
AAGTACAAGAGGAGACATCTTTTATGCATATATAGATATACACACACGARAAA

The sequence of NOV5a was derived by laboratory clonjng of cDNA fragments covering
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of
the full length and/or part of the DNA sequence of the invention from public human sequence
databases.

The DNA sequence and protein sequence for a novel Wnt-7a-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV5a. These methods used to amplify
NOV5a cDNA are described in Example 2.

The NOV5a polypeptide (SEQ ID NO:16) encoded by SEQ ID NO:15 is 349 amino acid
residues in length and is bresented using the one-letter amino acid code in Table 5B. The SignalP,
Psort and/or Hydropathy results predict that NOV5a has a signal peptide and is likely to be
localized extracellularly with a certainty of 0.8200. In alternative embodiments, a NOV5a

polypeptide is located to the lysosome (lumen) with a certainty of 0.1900, the endoplasmic
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reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a

certainty of 0.1000.

Table 5B. Encoded NOV5a Protein Sequence (SEQ ID NO:16)

MNRKARRCLGHLFLSLGMVCLLACGFSSVVALGATVICNKIPGLAPRQRAICQSRPDAIIVIGEGSQMGLDECQ
FQFRNGRWNCSALGERTVFGKELKVGSRDGAFTYAIIAAGVAHAITAACTHGNLSDCGCDKEKQGQYHRDEGWK
WEGCSADIRYGIGFAKVFVDAREIMKNARRLMNLHNNEAGRKVLEDRMQLECKCHGVSGSCTTKTCWITLPKFR
EVGHLLKEKYNAAVQVEVVRASRLRQPTFLRIKQLRSYRKPMKTDLVYIEKSPNYCEEDPVTGSVGTQGRACNK
TAPQASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTCSERTEMYTCK

NOV5b
In alternative embodiments, a NOV'5 variant is NOV5b (alternatively referred to herein as
169475673), which includes a 966 nucleotide sequence (SEQ ID NO:17) shown in Table 5C

below.

Table 5C. NOV5b Nucleotide Sequence (SEQ ID NO:17)

AGATCTCTGGGCGCAACGGTCATCTGTAACAAGATCCCAGGCCTGGCTCCCAGACAGCGGGCGATCTGCCAGAG
CCGGCCCGACGCCATCATCGTCATAGGAGAAGGCTCACAAATGGGCCTGGACGAGTGTCAGTTTCAGTTCCGCA
ATGGCCGCTGGAACTGCTCTGCACTGGGAGAGCGCACCGTCTTCGGGAAGGAGCTCAAAGTGGGGAGCCGGGAG
GCTGCGTTCACCTACGCCATCATTGCCGCCGGCGTGGCCCACGCCATCACAGCTGCCTGTACCCAGGGCAACCT
GAGCGACTGTGGCTGCGACAAAGAGAAGCAAGGCCAGTACCACCGGGACGAGGGCTGGAAGTGGGGTGGCTGCT
CTGCCGACATCCGCTACGGECATCGGCTTCGCCAAGGTCTTTGTGGATGCCCGGGAGATCAAGCAGAATGCCCGG
ACTCTCATGAACTTGCACAACAACGAGGCAGGCCGAAAGATCCTGGAGGAGAACATGAAGCTGGAATGTAAGTG
CCACGGCGETGTCAGGCTCGTGCACCACCAAGACGTGCTGEGACCACACTGCCACAGTTTCGGGAGCTGGGCTACG
TGCTCAAGGACAAGTACAACGAGGCCGTTCACGTGGAGCCTGTGCGTGCCAGCCGCAACAAGCGGCCCACCTTC
CTGAAGATCAAGAAGCCACTGTCGTACCGCAAGCCCATGGACACGGACCTGGTGTACATCGAGAAGTCGCCCAA
CTACTGCGAGGAGGACCCGEGETGACCGGCAGTETGGGCACCCAGGGCCGCGCCTGCAACAAGACGGCTCCCCAGG
CCAGCGECTETGACCTCATGTGCTETGEECEGTCGGCTACAACACCCACCAGTACGCCCGCEGTCGTGECAGTGCAAC
TGTAAGTTCCACTGGTGCTGCTATGTCAAGTGCAACACGTGCAGCCGAGCGCACGGAGATGTACACGTGCAAGCT
CGAG

NOVS5b is an insert assembly whose sequence was derived by laboratory cloning of cDNA
fragments coding for a domain of the full length form of NOV5a (CG50353-01), between residues
32 to 349. The cDNA coding for the NOV5b sequence was cloned by the polymerase chain
reaction (PCR). The PCR template is the previoisly identified plasma (NOV5a) when available or
human cDNA. These primers and methods used to amplify NOV5b cDNA are described in
Example 2.
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The NOV5b polypeptide (SEQ ID NO:18) encoded by SEQ ID NO:17 is 322 amino acid

residues in length and is presented using the one-letter amino acid code in Table 5D.

Table 5D. Encoded NOVS5b Protein Sequence (SEQ ID NO:18)

RSLGATVICNKIPGLAPRQRATICQSRPDAIIVIGEGSQMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSREA
AFTYAITAAGVAHATTAACTQGNLSDCGCDKEKQGQYHRDEGWKWGGCSADIRYGIGFAKVEFVDAREIKQONARTL
MNLHNNEAGRKILEENMKLECKCHGVSGSCTTKTCWTTLPQFRELGYVLKDKYNEAVHVEPVRASRNKRPTFLKI
KKPLSYRKPMDTDLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQASGCDLMCCGRGYNTHQYARVWQCNCKFH
WCCYVKCNTCSERTEMYTCKLE

SNP variants of NOV5 are disclosed in Example 3.

NOVS5 Clones
Unless specifically addressed as NOV5a or NOV5b, any reference to NOVS5 is assumed to
encompass all variants.

The amino acid sequence of NOV5 has high homology to other proteins as shown in Table

SE.
Table SE. BLASTX Results from Patp Database for NOV5
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAB19789 Human Wnt-7a protein involved in kidney tubulogenesis 1784 1.1e-183
patp:AAY70737 Human Wnt-7a protein 1784 1.1e-183
patp:AAYS57598 Human Wnt-7a protein 1784 1.1e-183
patp:AAY93965 Amino acid sequence of a human WNT-7A polypeptide 1758 6.1e-181
patp:AAR75881 Human Wnt-x 887 1.2e-88

In a search of sequence databases, it was found, for example, that the NOV5a nucleic acid
sequence has 1336 of 1412 bases (94%) identical to a gb: GENBANK-
ID:HSUS53476lacc:U53476.1 mRNA from Homo sapiens (Human proto-oncogene Wnt7a mRNA,
complete cds). Further, the full amino acid sequence of the disclosed NOV5a protein of the
invention has 321 of 349 amino acid residues (91%) identical to, and 335 of 349 amino acid
residues (95%) similar to, the 349 amino acid residue ptnr:SWISSPROT-ACC:000755 protein
from Homo sapiens (Human) (WNT-7A PROTEIN PRECURSOR).

Additional BLASTP results are shown in Table 5F.
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Table 5F. NOVS5 BLASTP Results
Gene Index/ | Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa
WNT-7A protein precursor 321/349 335/349
000755 - Homo sapiens (Human) 349 (91%) (95%) 1.4e-183
UNKNOWN (PROTEIN 317/349 333/349
AAHO08811 | FOR MGC:10346) - 349 (90%) (95%) 7.8e-181
Homo sapiens
(Human)
WINGLESS-RELATED
QODBY3 MMTV INTEGRATION 349 315/349 332/349 8.9e-180
SITE 7A - Mus (90%) (95%)
musculus (Mouse)
P24383 WNT-7A protein 349 313/349 330/349 3.5e-178
precursor - Mus (89%) (94%)
musculus (Mouse)
Q9DEBS WNT-7A - Gallus gallus 349 302/349 329/349 4.7e-174
(Chicken) {86%) (94%)

A multiple sequence alignment is given in Table 5G in a ClustalW analysis comparing

NOV5 with related protein sequences disclosed in Table 5F.

Table 5G. ClustalW Analysis of NOVS

1. SEQIDNO.: 16 NOV5a 5. SEQIDNO.: 68 Q9DBY3
2. SEQIDNO.: 18 NOVs5b 6. SEQIDNO.: 69 P24383
3. SEQID NO.: 66 000755 7. SEQIDNO.: 70 QI9DEBS
4. SEQID NO.: 67 AAHO03811

NOV5a MNRKARRCLGHLFLSLGYVSLIBNSGFSSVVALGAIRYT CNKI PGLAPRQRATCOSRPDAT Ty
NOVSb ~  —=-=—-—m-——-—-m- oo IS LCAIYT CNKIPGLAPRQRATCQSRPDAT Tjikchl
000755 : 60
AAHO08811 60
Q9DBY3 60
P24383 {IGGFSSVVALG: 60
Q9DEBS BINTGGFSSVVALGART ICNKIPGLAPRQRAICQSRPDAT I
NOV5a IGEGSQMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSRINEAFTYAT IAAGVAHATTREN
NOV5b IGEGSQMELDECQFQFRNGRWNCSALGERTVFGKELKVGSREAAFTYAT IAAGVAHATTHEN
000755 IGEGSQMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSREGAFTYAT IAAGVAHAT THRLY
FNNOEE SR T GEGSOMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSREAAFTYAT TAAGVAHAT TR
Q9DBY3 IGEGSQMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSREAAFTYAT TAAGVAHAT TRYy
P24383 IGEGSQMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSREAAFTYAT TAAGVAHAT TRYY
QIDEBS IGEGSOMCIINECQFQFRNGRWNCSALGERTVFGKELKVGSREAAFTYAT TAAGVAHAT TEYY

NOV5a AACTIsIGNLSDCGCDKEKQGQYHRDEGWKWGGCSADIRYGIGFAKVEFVDARE TIUE(NARINT MR-y
NOV5Db AACTQGNLSDCGCDKEKQGQYHRDEGWKWGGCSADIRYGIGFAKVEFVDAREIKQNARTLMENENE
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000755
AAHO08811
Q9DBY3
P24383
Q9DEBS

NOV5a
NOV5b
000755
AAH08811
Q9DBY3
P24383
Q9DEBS

NOV5a
NOV5b
000755
AAHO08811
Q9DBY3
P24383
QO9DEBS8

NOV5a
NOV5b
000755
AAHO08811
Q9DBY3
P24383
Q9DEBS

AACTEIGNLSDCGCDKERQGQYHRDEGWKWGGCSADIRYGIGFAKVFVDARETIKQONARTL
AACTQGNLSDCGCDKEKQGQYHRDEGWKWGGCSADIRYGIGFAKVFVDAREIKQNARTL
AACTQGNLSDCGCDKEKQGQYHRDEGWKWGGCSADIRYGIGFAKVEFVDAREIKQNARTL
AACTQGNLSDCGCDKERQGQYHRDEGWKWGGCSADIRYGIGFAKVFVDAREIKQNARTL
AACTQGNLSDCGCDKEKQGQYHKEEGWKWGGCSADIRYGIGFAKVFVDAREIKQNARTL

LHNNEAGRKILEENMKLECKCHGVSGSCTTKTCWTTLPQFRELGYVLKDKYNEAVHVEP
LHNNEAGRKILEENMKLECKCHGVSGSCTTKTCWITLPQFRELGYVLKDKYNEAVHVEP
LHNNEAGRKILEENMKLECKCHGVSGSCTTKTCWITLPQFRELGYVLKDKYNEAVHVEP
LENNEAGRKILEENMKLECKCHGVSGSCTTKTCWITLPQFRELGYVLKDKYNEAVHVEP
LHNNEAGRKILEENMKLECKCHGVSGSCTTKTCWTTLPQFRELGYVLKDKYNEAVHVEP

RASRNKRPTFLKIKKPLSYRKPMDTDLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQ
RASRNKRPTFLKIKKPLSYRKPMDTDLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQ
RASRNKRPTFLKIKKPLSYRKPMDTDLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQ
RASRNKRPTFLKIKKPLSYRKPMDTDLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQ
RASRNKRPTFLKIKKPLSYRKPMDTDLVYIE!SPNYCEEDPVTGSVGTQGRACNKTAPQ
RASRNKRPTFLKIKKPLSYRKPMDTDLVYIEKSPNYCEEDPVTGSVGTQGRIICNKTAGO

ASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTCSERTEMY TCKEEECE ]
ASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTCSERTEMY TCKIN eyl
ASGCDLMCCGRGYNTHQOYARVWQCNCKFHWCCYVKCNTCSERTEMY TCKEECE )
ASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTCSERTEMY TCKEEENCE A
ASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTCSERTEMY TCKERENCE]
ASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTCSERTEMY TCREEENCE 3]
S GCDLMCCGRGYNTHQYERVWQCNCKFHWCCYVKCNTCSERTEN -~ 349

PCT/US01/50076

180
180
180
180
180

240
211
240
240
240
240
240

300
271
300
300
300
300
300

Domain results for NOV5 were collected from BLAST sample domains found in the

Smart and Pfam collections, and then identified by the Interpro domain accession number. The

results are listed in Table SH with the statistics and domain description. These results indicate

that the NOV 5 polypeptides have properties similar to those of other proteins known to contain

these domains and similar to the properties of these domains.

Table SH. Domain Analysis of NOV5

PSSMs Producing Significant Alignments Score E
(bits) Value
wnt: domain 1 of 1, from 37 to 349 716.5 | 3e-260
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wnt 1CrslPGLsprQrglCrrnpdvmasvseGaglaigECQhQFRgrRWN
F | | ] ] ] | bbb ek | ] ] ]
NOV5a ICNKIPGLAPRQRAICQSRPDAIIVIGEGSQMGLDECQFQFRNGRWN

CStldslnersvigkvlkkgtRELAFVYAIsSAGVahaVTRaCseGeles
R s s s e I ) I O [ ) ) B B
NOV5a CSALG--~ERTVFGKELKVGSRDGAFTYAIIAAGVAHATTAACTHGNLSD

CGCDdkRkadeerlrikLepkgpggpqgsWKkWGGCSDNve fGir£SReFV
[ ]+ e R RN R EESE Y PR
NOV5a CGCDK---======—==—~ EKQGQYHRDEGWKWGGCSADIRYGIGFAKVEV

DarEreklmtksrdrdaRsLMNLHNNEAGRkaVkshmrreCKCHGVSGSC
|4+ + ++ [T [t | L]+
NOV5a DAREIM--~--~~ KN--ARRLMNLHNNEAGRKVLEDRMQLECKCHGVSGSC

s1KTCW1lsLPdFReVGdlLKeKYdgAieVevnkrgkggrslssrkgasal
w1+ [+ ] ]+ ] ]+ |+ et Fobb b
NOV5a TTKTCWTTLPKFREVGHLLKEKYNAAVQVEVVRASR- - — -~ - LRQPTFLR

eaanerfkkPtrnQYTDLVY1EkSPDYCerdretGslGTgGRvCnktSkG
ot bt | PLL )] [+ ] ] s ] k] | ] ] +] #tbdrsr
NOvV5a IKQLRSYRKPMKT- - -DLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQ

1lgWRDgCelLCCGRGYntegKvertekCnCkFHNGWCCyVkCeeCtevve
e e R R R e e e I B N P
NOV5a A---SGCDLMCCGRGYNTHQ-YARVWQCNCKFH~- -WCCYVKCNTCSERTE

vhtCK (SEQ ID NO:71)
+++] |
NOV5a MYTCK  (SEQ ID NO:16)

The Wnt-7a-like protein disclosed in this invention is expressed in at least the following
tissues: testis, pancreas, brain, coronary artery, dermis, prostate, uterus and ovary. This
information was derived by determining the tissue sources of the sequences that were included in
the invention, including but not limited to, SeqCalling sources, PublicEST sources, RACE

sources, and publicly available reference material from OMIM and Pubmed.

The protein similarity information, expression pattern, and map location for the Wnt-7a-
like protein and nucleic acid disclosed herein suggest that this protein may have important
structural and/or physiological functions characteristic of the Wnt family. Therefore, the NOVS5
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic
applications and as a research tool. For example, the compositions of the present invention will

have efficacy for treatment of patients suffering from: atherosclerosis, aneurysm, hypertension,
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fibromuscular dysplasia, stroke, scleroderma, obesity, transplantation disorders, myocardial
infarction, embolism, cardiovascular disorders, bypass surgery, endometriosis, infertility,
polycystic ovary syndrome, Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, tuberous
sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy,
Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral
disorders, addiction, anxiety, pain, neurodegeneration, cancer, psoriasis, actinic keratosis, acne,
hair growth/loss, allopecia, pigmentation disorders, endocrine disorders, pancreatitis, diabetes and

other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the Wnt-7a-like protein of the invention, or fragments
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic acid
or the protein are to be assessed. These materials are further useful in the generation of antibodies
that bind immunospecifically to the novel substances of the invention for use in therapeutic or
diagnostic methods. These antibodies may be generated according to methods known in the art,
using prediction from hydrophobicity charts, as described in the “Anti-NOVX Antibodies”
section below. The disclosed NOVS5 protein has multiple hydrophilic regions, each of which can.
be used as an immunogen. In one embodiment, a contemplated NOVS5 epitope is from about
amino acids 40 to 50. In another embodiment, a contemplated NOVS5 epitope is from about
amino acids 52 to 57. In other specific embodiments, contemplated NOVS epitopes are from
about amino acids 57 to 60, 65 to 100, 125 to 150, 165 to 210, 210 to 230, 230 to 240, 240 to 295,
300 to 325, and 325 to 340.

NOV6

Another NOVX protein of the invention, referred to herein as NOVS6, includes two novel
apical endosomal glycoprotein (AEG)-like proteins. The disclosed proteins have been named
NOV6a and NOV6b. '

After endocytosis from the plasma membrane, internalized receptors and ligands are
delivered to endosomes. The endosomal compartment performs a variety of functions, including
the sorting of internalized receptors and ligands, and newly synthesized lysosomal membrane
proteins and hydrolases. In polarized epithelial cells, the apical endosomal compartment plays a

role in both apical to basolateral and basolateral to apical transepithelial transport.
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The NOV6 proteins disclosed here are predicted to localize at the plasma membrane.
Therefore, it is likely that these proteins are accessible to a diagnostic probe, and for the various
therapeutic applications described herein.

At least the NOV6a protein of the invention maps to chromosome 9. This information
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen

Corporation, public ESTs, public literature references and/or genomic clone homologies.

NOVé6a

In one embodiment, a NOV6 variant is NOV6a (alternatively referred to herein as
CG50221-01), which encodes a novel apical endosomal glycoprotein (AEG)-like protein and includes
the 3731 nucleotide sequence (SEQ ID NO:19) shown in Table 6A. An open reading frame for
the mature protein was identified beginning with an ATG codon at nucleotides 39-41 and ending
with a TAG codon at nucleotides 3699-3701. Putative untranslated regions downstream from the
termination codon and upstream from the initiation codon are underlined in Table 6A, and the

start and stop codons are in bold letters.

Table 6A. NOV6a Nucleotide Sequence (SEQ ID NO:19)

GCACCCTGTGTGGCCGCACTGCTCCCTCTGGCCCAACCATGCCTCTGTCCAGCCACCTGCTGCCCGCCTTGGETCCT
GTTCCTGGCAGCAGGGTCCTCAGGCTGGGCCTGGGETCCCCAACCACTGCAGGAGCCCTGGCCAGGCCETGTGCAAC
TTCGTGTGTGACTGCAGGGACTGCTCAGATGAGGCCCAGTGTGETTACCACGGEGCCTCGCCCACCCTEGGELELCe
CCTTCGCCTGTGACTTCGAGCAGGACCCCTGCGGCTGGCGGGACATTAGTACCTCAGGCTACAGCTGGCTCCGAGA
CAGGGCAGGGGCCGCACTGGAGGGTCCTGGGCCTCACTCAGACCACACACTGGGCACCGACTTGGGCTGGTACATG
GCCGTTGGAACCCACCGAGGGAAAGAGGCATCCACCGCAGCCCTGCGCTCGCCAACCCTGCGAGAGGCAGCCTCCT
CTTGCAAGCTGAGGCTCTGGTACCACGCGGCCTCTGGAGATGTGGCTGAACTGCCGEETGCGAGCTGACCCATGEGCGC
AGAGACCCTGACCCTGTGGCAGAGCACAGGGCCCTGEGGCCCTGECTEGEGCAGCGAGTTGGCAGTGACCACAGGCCGEL
ATCCGGGGTGACTTCCGAGTGACCTTCTCTGCCACCCGAAATGCCACCCACAGGGGCGCTEGTGGCTCTAGATGACC
TAGAGTTCTGGGACTGTGGTCTGCCCACCCCCCAGGCCAACTGTCCCCCGGGACACCACCACTGCCAGARCAAGGT
CTGCGTGGAGCCCCAGCAGCTGTGCGACGEGGAAGACAACTGCGGGGACCTGTCTGATGAGAACCCACTCACCTGT
GECCGCCACATAGCCACCGACTTTGAGACAGGCCTGGGCCCATGGAACCGCTCGGAAGGCTGGTCCCEGAACCACT
GCGCTGGTGGTCCTGAGCGCCCCTCCTGGCCACGCCGTGACCACAGCCGGAACAGTEGCACAGGGCTCCTTCCTGRT
CTCCGTGGCCGAGCCTGGCACCCCTGCTATACTCTCCAGCCCCGAATTCCAAGCCTCAGGCACCTCCAACTGCTCG
GTGAGATGGCTGGTCTTCTATCAGTACCTGAGTGGGTCTCGAGGCTGGCTGCCTCCAGCTGTTCCTGCAGACTCTGEG
GGCCCGECGCCCCCCEGGECCCCCETCCTGCTGCGGAGGCGCCGAGGGGAGCTGGGGACCGCCTGEETCCGAGACCE
TGTTGACATCCAGAGCGCCTACCCCTTCCAGATCCTCCTAGGCCGGGCAGACAGGCCCGGEGGGCETCEGTEGETCTG
GACGACCTCATCCTGTCTGACCACTGCAGACCAGTCTCGGAGGTGTCCACCCTGCAGCCGCTEGCCTCCTGEGECCCC
GGGCCCCAGCCCCCCAGCCCCTGCCGCCCAGCTCGCGGCTCCAGGATTCCTGCAAGCAGGGGCATCTTGCCTGCGG
GGACCTGTGTGTGCCCCCGGAACAACTGTGTGACTTCGAGGAGCAGTGCGCAGGGEGCGAGGACGAGCAGGCCTGT
GGCACCACAGACTTTGAGTCCCCCGAGGCTGEGGGCTGGGAGCGGACGCCAGCGTGEEGGCEECTGCAGTGGCEGCETG
TCTCAGCCCAGGAGAGCCAGGGGTCCAGTGCAGCTGCTGCTGGGCACTTCCTGTCTCTGCAGCGGGCCTEGGGEGCA
GCTAGGCGCTGAGGCCCGGGETCCTCACACCCCTCCTTGECCCTTCTGGCCCCAGCTGTGAACTCCACCTGGCTTAT
TATTTACAGAGCCAGCCCCGAGGCTTCCTGGCACTAGTTGTGGTGGACAACGGCTCCCGEGAGCTCECATGGCAGG
CCCTGAGCAGCAGTGCAGGCATCTGGAAGGTGGACAAGGTCCTTCTAGCGGGCCCGCCGCCGGCCCTTCCEGCTGGA
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1 GTTTGTCGGTTTGGTCCGACTTGGATGGCCCTGACCAGCAGGGAGCTGGGGTGGACAACGTGACCCTGAGGGACTGT
AGCCCCACAGTGACCACCGAGAGAGACAGAGAGGTCTCCTGTAACTTTGAGCGGGACACATGCAGCTGGTACCCAG
GCCACCTCTCAGACACACACTGGCGCTGGGTGGAGAGCCGCGGCCCTGACCACGACCACACCACAGGCCAAGGCCA
CTTTGTGCTCCTGGACCCCACAGACCCCCTGGCCTGGGGCCACAGTGCCCACCTGCTCTCCAGGCCCCAGGTGCCA
GCAGCACCCACGGAGTGTCTCAGCTTCTGGTACCACCTCCATGGGCCCCAGATTGEGGACTCTGCGCCTAGCCATGA
GACGGGAAGGGGAGGAGACACACCTGTGGTCGCGGTCAGGCACCCAGGGCAACCGCTGGCACGAGGCCTGGGCCAL
CCTTTCCCACCAGCCTGGCTCCCATGCCCAGTACCAGCTGCTGTTCGAGGGCCTCCGGGACGGATACCACGGCALCT
ATGGCGCTGGACGATEGTGGCCGTGCGECCGGGCCCCTGCTGGGCCCCTAATTACTGCTCCTTTGAGGACTCAGACT
GCGGCTTCTCCCCTGGAGGCCAAGGTCTCTGGAGGCGGCAGGCCAATGCCTCGGGCCATGCTGCCTGGGGLCCCCCC
AACAGACCATACCACTGAGACAGCCCAAGGGCACTACATGGTGGTGGACACAAGCCCAGACGCACTACCCCGGGGT
CAGACGGCCTCCCTGACCTCCAAGGAGCACAGGCCCCTGGCCCAGCCTGCTTGTCTGACCTTCTGGTACCACGGGA
GCCTCCGCAGCCCAGGCACCCTGCGGGTCTACCTGGAGGAGCGCGGGAGGCACCAGETGCTCAGCCTCAGTGCCCA
CGGCGGGCTTGCCTGGCGCCTGGGCAGCATGCGACGTGCAGGCCGAGCGAGCCTGGAGGGETGGTGTTTGAGGCAGTG
GCCGCAGGCGTGGCACACTCCTACGTGGCTCTGCGATGATCTGCTCCTCCAGGACGGGCCCTGCCCTCAGCCAGGTT
CCTGTGATTTTGAGTCTGGCCTGTGTGGCTGEGAGCCACCTGGCCTGGCCCCGCCTGGGCGGATACAGCTGGGACTG
GGGCGGGGGAGCCACCCCCTCTCGTTACCCCCAGCCCCCTGTGGACCACACCCTGGGCACAGAGGCAGGCCACTTT
GCCTTCTTTGAAACTGGCGTGCTGGGCCCCEEGGECCGGGCCGCCTGGCTGCGCAGCGAGCCTCTGCCGGCCALCCTE
CAGCCTCCTGCCTCCGCTTCTGGTACCACATGGGTTTTCCTGAGCACTTCTACAAGGGGGAGCTGAAGGTACTGCT
GCACAGTGCTCAGGGCCAGCTGGCTGTGTGGGGCGCAGGCGGGCATCGGCGGCACCAGTGGCTGGAGGCCCAGGTG
GAGGTAGCCAGTGCCAAGGAGTTCCAGATCGTGTTTGAAGCCACTCTGGGCGGCCAGCCAGCCCTGGGGCCCATTG
CCCTGGATGACGTGGAGTATCTGGCTGGGCAGCATTGCCAGCAGCCTGCCCCCAGCCCGGGGAACACAGCCGCALCT
CGGGETCTGTGCCAGCTGTGETTGGCAGTGCCCTCCTATTGCTCATGCTCCTGGTGCTGCTGGGACTTGGGGGACGG
CGCTGGCTGCAGAAGAAGGGGAGCTGCCCCTTCCAGAGCAACACAGAGGCCACAGCCCCTGGCTTTGACAACATCC
TTTTCAATGCGGATGGTGTCACCCTCCCGGCATCTGTCACCAGTGATCCGTAGACCACCCCAGACAAGGCCC
CGCTTCCTCAC

The sequence of NOV6a was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on

5 sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The NOV6a polypeptide (SEQ ID NO:20) encoded by SEQ ID NO:19 is 1220 amino acid
residues in length and is presented using the one-letter amino acid code in Table 6B. The SignalP,
Psort and/or Hydropathy results predict that NOV6a has a signal peptide and is likely to be

10 localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative
embodiments, a NOV6a polypeptide is located to the microbody (peroxisome) with a certainty of
0.2742, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a
NOV6a peptide between amino acid positions 23 and 24, i.e. at the dash in the sequence GWA-

15 WV.
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Table 6B. Encoded NOV6a Protein Sequence (SEQ ID NO:20)

MPLSSHLLPALVLFLAAGSSGWAWVPNHCRSPGQAVCNFVCDCRDCSDEAQCGYHGASPTLGAPFACDFEQDPC
GWRDISTSGYSWLRDRAGAALEGPGPHSDHTLGTDLGWYMAVGTHRGKEASTAALRSPTLREAASSCKLRLWYH
AASGDVAELRVELTHGAETLTLWQSTGPWGPGWQELAVTTGRIRGDFRVTFSATRNATHRGAVALDDLEFWDCG
LPTPQANCPPGHHHCQNKVCVEPQQLCDGEDNCGDLSDENPLTCGRHIATDFETGLGPWNRSEGWSRNHRAGGP
ERPSWPRRDHSRNSAQGSFLVSVAEPGTPAILSSPEFQASGTSNCSVRWLVFYQYLSGSEAGCLQLFLQTLGPG
APRAPVLLRRRRGELGTAWVRDRVDIQSAYPFQILLAGQTGPGGVVGLDDLILSDHCRPVSEVSTLQPLPPGPR
APAPQPLPPSSRLODSCKQGHLACGDLCVPPEQLCDFEEQCAGGEDEQACGTTDFESPEAGGWEDASVGRLQWR
RVSAQESQGSSAAAAGHFLSLORAWGQLGAEARVLTPLLGPSGPSCELHLAYYLQSQPRGFLALVVVDNGSREL
AWQALSSSAGIWKVDKVLLGARRRPFRLEFVGLVDLDGPDQQGAGVDNVTLRDCSPTVITERDREVSCNFERDT
CSWYPGHLSDTHWRWVESRGPDHDHT TGQGHFVLLDPTDPLAWGHSAHLLSRPQVPAAPTECLSFWYHLHGPQT
GTLRLAMRREGEETHLWSRSGTQGNRWHEAWATLSHQPGSHAQYQLLFEGLRDGYHGTMALDDVAVRPGPCWAP
NYCSFEDSDCGFSPGGQGLWRRQANASGHAAWGPPTDHTTETAQGHYMVVDTSPDALPRGQTASLTSKEHRPLA
QPACLTFWYHGSLRSPGTLRVYLEERGRHOVLSLSAHGGLAWRLGSMDVQAERAWRVVFEAVAAGVAHSYVALD
DLLLODGPCPQPGSCDFESGLCGWSHLAWPGLGGY SWDWGGGATPSRYPQPPVDHTLGTEAGHFAFFETGVLGP
GGRAAWLRSEPLPATPASCLRFWYHMGFPEHFYKGELKVLLHSAQGQLAVWGAGGHRRHQWLEAQVEVASAKEF
QIVFEATLGGQPALGPIALDDVEYLAGQHCQQPAPSPGNTAAPGSVPAVVGSALLLLMLLVLLGLGGRRWLQKK
GSCPFQSNTEATAPGFDNILFNADGVTLPASVTSDP

NOV6b

In an alternative embodiment, a NOV6 variant is NOV6b (alternatively referred to herein
as 174308633), which includes 1857 nucleotides. NOV6b is an insert assembly that was found to
encode an open reading frame between residues 31 and 648 of the target sequence of NOV6a.
NOV6b differs from NOV6a at 4 nucleotide and 4 amino acid positions. It also contains a 3
amino acid deletion, and a 9 nucleotide deletion in comparison with NOV6a. Table 6C notes the

changes in nucleotide and amino acid sequences from the parent clone, NOVo6a.

Table 6C.
Nov Alternate | Change in DNA Seq. Change in Protein Seq. from
No. Reference | from NOV6a NOV6a
6b 174308633 | T - C at bp 385; V> Aataalle;
C~> Tatbp9l4,; A > T at aa 326;
C > Tatbp 1007; and T = L at aa 649; and
G > Aatbp 1014 V - E at aa 650

The sequence of NOV6b was derived by laboratory cloning of cDNA fragments coding
for a domain of the full length form of NOV6a, between residues 31 and 648. The cDNA coding
for the NOV6b sequence was cloned by the polymerase chain reaction (PCR). The PCR template
is the previoisly identified plasma (NOV6a) when available or human cDNA. These primers and
methods used to amplify NOV6b cDNA are described in Example 2.
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SNP variants of NOV6 are disclosed in Example 3.

NOV6 Clones
Unless specifically addressed as NOV6a or NOV6b, any reference to NOV6 is assumed to
encompass all variants.

The amino acid sequence of NOV6 has high homolgy to other proteins as shown in Table

6D.
Table 6D. BLASTX Results from Patp Database for NOV6
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAB42780 Human ORFX ORF2544 polypeptide 1274 2.5e-230
patp:AAB01432 Human TANGO 239 (form 2) 371 2.4e-33
patp:AAB00036 Human TANGO 239 partial sequence 281 4.9e-21
patp:AAB01426 Human TANGO 239 271 2.5¢e-19
patp:AAE00585 Human nuclear cell adhesion molecule homologue 225 2.3e-14

In a search of sequence databases, it was found, for example, that the NOV6a nucleic acid
sequence of this invention has 913 of 945 bases (96%) identical to a gb: GENBANK-
ID:HSM801957|acc:AL137659.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA
DKFZp43411716 (from clone DKFZp43411716)). Further, the full amino acid sequence of the
disclosed protein of the invention has 885 of 1220 amino acid residues (72%) identical to, and 990
of 1220 amino acid residues (81%) similar to, the 1216 amino acid residue ptor:SWISSPROT-
ACC:Q63191 protein from Rattus norvegicus (Rat) (APICAL ENDOSOMAL GLYCOPROTEIN
PRECURSOR).

Additional BLASTP results are shown in Table 6E.

Table 6E. NOV6 BLASTP Results

Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa
Apical endosomal 885/1220 990/1220
Q63191 glycoprotein precursor - 1216 (72%) (81%) 0.0

Rattus norvegicus (Rat)

Thyroid hormone-induced

Q91641 protein B precursor - 688 131/452 212/452 1.4e-31
Xenopus laevis (African (28%) (46%)
clawed frog)
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088799 Zonadhesin precursor - Mus 5376 146/502 228/502 9.8e-28
musculus (Mouse) (29%) (45%)

Q99NDO ZAN - Mus musculus 5374 146/502 227/502 1.3e-27
(Mouse) (29%) (45%)

Q9BZ84 ZONADHESIN VARIANT 2601 149/491 215/491 5.4e-23
5 - Homo sapiens (Human) (30%) (43%)

A multiple sequence alignment is given in Table 6F, with the NOV6 protein of the
invention being shown in lines 1 and 2, in a ClustalW analysis comparing NOV6 with related

protien sequences of Table 6E.

Table 6F. ClustalWW Analysis of NOV6

1. SEQIDNO.: 20 NOV6a 4. SEQIDNO.: 74 088799
2. SEQIDNO.: 72 Q63191 5. SEQIDNO.: 73 QI99NDO
3. SEQID NO.: 73 Q91641 6. SEQIDNO.: 76 Q9BZ84

GYHGASPT 60
GEHGASTT 60
TIGEN---- 32

NOovV6a  MPLSSHLEPALVEFEAAESSGWAWVPNHCRS PGQAVCNFECDCEQCDE%Q
063191 MCLPSCLESIEVIlFMAAQST.GKTWVPDHCRS PTEATCNE|YCDCGDCEDEAQ
Q91641 ----- SHOVIB S TIRAVIW- - - - - - - - oo oo o - LAE--GGEISPGS

088799 ----- PV TIRVIRL VEA wGQEQVPAWRPNSPDLGPMEHTs EDE LS KEDEE - - — - - 50
Q99NDO ----- DVRTIRMIRL; WEQEQVPAWRPNS PDLGPMYHTSEHEDETLSKEDIE - - - - - 50
Q9BZ84 ----- MVP PV T L VEAALFRKEKP- - - - - - PDQKLVYRS SEDNYVLTQ@DRE - - - - - 44

NOV6a  LGAPFACERFEQDPECERDIETSCYSELEDRAGAALEGPEEHSDHTLETDLEREMAVGTHR 120
063191 PNTPFTCNFEQDPEGIODIETSGYRYLEDRAGAGLDS SGFHSDHTRETDLEHN! THS 120
091641 ---------- - ST@AYTSAFP- FLQEITVN- - - - ==~ ==~ - - IEG------- SVDSSN 61
088799 ------- SRPF@DESOMEADDGDRTATTGPSLTCTSERPGEY PNEE - - EVRILHM 101
Q99NDO ------- SRPF@DWSQ DGDYIETTGPSLTGTSEEPGGYPNEE - - eYMLHMDPKT 101
Q9BZ84 ------- AKPLEDJISQVEADDED SGPSPTGSTEAPGGYPNEE- - EEEHgEﬁNs 95

NOV6a GKEASTRAERTLREAASSEKLRLWYHAASCDVRERVERTHE - - - AETLTRUOSTGPW 177
063191 GKEPSTRTIMIEVMRIZAAPT| ELRLW¥HTDSRDVEE LDW@THE- - -METLTIJOSSGPW 177
091641 GLRGOKAVIIEEDIHLAEWSELRLVYQIAGSESSPSPSSLNVFVRPEGESFDYLLWSAEE 121
088799 FPOGCVERIENEZD IWHOGPLEVHFAFEMFGLSWCRQELL ML RERKHLR P KHVNTQ 161
QI99NDO FPQGGVERIAIIEDTWIZOGPI) FAEHMFGLSWGHQLRLLLLRGRKHLRP KHVNTQ 161
Q9BZ84 FHRGGVRRMLEEDLWEOGPL FAEQMFGLSWGEQLRQLLLSGEEGRRPD KHWNTQ 155

Nov6a  GEG-WQELAVTTGRIRGDFRVTHSATENAWHRGAVEMBMDBEFWD- - - - - - - -~ - - GLPT 225
Q63191 GIFWPGRELAVNTGRIQGDFKVTIFSATIINANNHRGAVAMAEDMEFWD - - - - -~~~ -~ - GLPI 226
091641 HSDSWLISSIDLKNTTKRFKIILEGVLGENTMSSIRIFEVKMITG---- -~ YCIE@DFEE 175

088799 SESWMPTTVTVPADHDIPSWLMEEGMIG YLDzIS GIS TORGTCNQVCMSQMETFDT 221
Q99NDO  SiESWMPTTVIVPADHDIPSWLMEAEGMEG YLDISMEGIESTOQRGTCNQVCMSQMETFDT 221
Q9BZ84 REFSWMLTTVIVPAGFTLPTRLMEEGTIIGSHAYL.DIZ SIRRGSCNRVCMMQT®SFDI 215

NOV6a  PQANEPPGHHHCONKVCVEPQQLCDEEDNCEDLSBENPLTCERHIATRFETG - ~ - - - = - 277
Q63191 PQARMPLGHHHCQNKACVEPHQLCDEEDNCEDS SBEDPLICSHHYATINFETG - - - - - - - 278
Q91641 N-HL GMSWPWFVGGQWWSHSILPRDHTQNNEII;EH VRS VY VK~ -~ - - - - 227
088799 LNDL@GWSWVPTATGAKWTOKKGPTEKQGVEPAERFSNPG Yi!f&LLISTNARPGQKAVL 281
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Q9INDO LNDLEGWSWVPTATGAKWTOKKGPTEKQGVEPAERFSNPG LL DS TNARPGQKAVL
Q9BZ84 PNDLDWTWIPTASGAKWTQRKGSSEKPG PDG FSSPGS LL BPKNARPGQKAVL
Novea  PCEWNREEEWS----------m- - ﬁNHRAG@PERPs PRRDHSRN
063191 MCIEWTQLEGWT - -~ -~ == ~=====~======—-—-om RNFSAGSMVS|ZAPHRDESRN
Q91641 ~- == - === e e HFQEVAQLVS|g- -~~~ ==~~~
088799 HWSELSHERECMTLSFHY IMHGQGHEEGLFVYATFLGNIRKY TLFSEHPGIEDEOAVSVIYT
Q99NDO  MSELSHERECMTLS FHY IMHGQGHEEGLFVYATFLGNIRKY TLFSEHPGEDWOAVSVNYT
Q9BZ84 MSIEVSLESECLSFSFHYILRGQSPGAALHIYASVLGS IRKHTLFSGOPGIENEQAVSVNY T
Nové6a SAQGSFLvst ---------------- TPATLSSPEFOASGTS sv ——————————
Q63191 SAYGFFLVSAKPE- -~ === =~====mmmu TTAVLYSPERQGSVSYN@S - -~ -~~~ ~--~
Q91641 ------ LTI TPISE- = = === === = === === = o oo m oo oo oe
088799 GQGQIQFMVEGMF IPEPATAVDAISIAPCGESFPQCDFEDRVHPFEDWNQVYGDMGHW
Q99NDO GQGQIQF@V‘GMF IPEPATAVDAISIAPCGESFPQCDREDRVHPFODWNQVYGDMGHW
Q9BZ84 AVGRIQFAVYGVFEKTPEPAVAVDATSIAPCGEGFPQCDREDNAHPF@DWVQTSGDGGHW
NOV6a  ======-=-—---mm—mmmmeen Vig CLOLFLO
Q63191 ~-----mmmmm——ommeeeo ‘ QFQLFVQ
Q91641 ~-----mmmmmmmeeeeo—e oo
088799 SWESKSVPTLIAGSPREFPYGGEHYT ?DSVKLSQE OSARLVSPPFCAPGGI
Q99INDO SWGSKSVPTLIAGSPREFPYGGEHYI|JFDSVKLEORE0SARLVSPPFCAPGDT EFAYH
Q9BZ84 ALGHKNGPVHGMGPAGGFPNAGGHYIYLEADEFEQ
Novea  TLEPg------------ BELGT.
Q63191 AQERN-----~--=-=-- TTQ RS Glzafes
Q91641 TRDWHG-~-~~------=-=--~ SYDEIWKMGAVRQQE [ ¥ NA
088799 KGTTLKLLLGSPReSSETPH 50S5G SS“TIPKGYQQPIQLFKEATRG
Q99NDO KCTTLKLLLGSEGST e SQSSGRMNS S TMPKGYQOIZMELF TEATRG
Q9BZ84 EGTMLELLLGSPHGSP IPW SQRPYONTS|Y TVPSGHQQ LIFKGIQG
NOV6a  —=——mmmmmmmmmmmmmm e e ONBEGGVVE- -~~~ = = mm e
Q63191  mmm e GGF -----------------
Q91641 ~---==mmmmmemmmmmmmmee oo = - AFNg- - m - - mmm e m—m =
088799 TSTAFVVALNFILISHGPCRVLLQTEIPSSPLLPPTGPSESTVPTLPMEQPTSPTKATTV
Q99NDO TSTAFVVALNFILISHGPCRVLLQTEIPSSPLLPPMeESESTVPTLPMEQPTSPTKATTY
Q9BZ84 SNTASVVAMGFILINPGTCPVKVLPELPPVSPVSSHEZSETTE- - -LTENPTISTKKPTV
NOVBA  mmmm e m o o e e e e e e e e e e e e e e e e m e —
QB3LOL = m = -
Q91640 === mm = m = e
088799 TIEIPTTPTEEATIPTETTTVPTEVINVSPKETSIPPEVTIPTEVITVSPEEIISPTEVT
Q99NDO TIEIPTTPTEEATIPTETTTVPTEVINVSPKETSIPPEVTIPTEVITVSPEEIISPTEVT
Q9BZ84 SIEKPSVTTEKPTVPKEKPTIPTEKP---====w====- TISTEKPTIPSEKPNMPSEKP
NOV6a  mmmmmmm e oo m oo e e e
QE3LOL === o o o
Q91641 - mmm o e e
088799 PVPTDVTAAYVEATNASPEETSVPPEVTILTEVITVSPEETTVPTEVPIVLIEATAFPTG
Q99NDO PVPTDVTAAYVEATNASPEETSVPPEVTILTEVTTVSPEETTVPTEVPIVLIEATAFPTG
Q9BZ84 TIPSEKPTILTEKPTIPSEKPTIP------ SEKPTISTEKPTVPTEEPTTPTEETTTSME
NOV6a @ m— - mmm—m oo m o oo e e e e e e e
Q63191 mm = m o oo
QOLBAL  mmm o e e e
088799 ETTLYTEVPTVPTEVIGVHTEVTNVSPEETSVPTEETISTEVTTVSPEETTVPTEVRIVL
Q99NDO ETTLYTEVPTVPTEVIGVHTEVTNVSPEETSVPTEETISTEVTTVSPEETTLPTEVPTVS
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275

309
310
238
341
341
335

343
343
246
401
401
395

365
363
265
461
461
455

408
406
306
521
521
515

417
415
310
581
581
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417
415
310
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619

417
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310
701
701
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Q9BZ84 EPVIPTEKPSIPTEKPSIPTEKPTISMEET------ IISTEKPTISPEKPTIPTEKPTID
NOV6a  m - oo m o e e e e e e e
Q639 - o e
QOLB4L o mmmm o oo e
088799 IEATASPTGEITLYTEVPTVPTEVTGVHTEVINVSPEETSVPTEET-ISTEVITVSPEET
Q99NDO TEVTINVSPEETSVPPEE-TILTEITTVSPEETVFPTEGTTLPTEVLTVPIEVITFPTGET
Q9BZ84 TEKSTISPEKPTTPTEKPTIPTEKPTISPEKPTTPTEKPTISPEKLTIPTEKPTIPTEKP
NOVEA === == oo o o o o o o o e
06309 o oo m oo e
Q9LB4 L~ o
088799 TLPTEVPTVSTEVINVSPEETSVPPEETILTTLYTEVP--TVPTEVIGVHTEVTNVSPEE
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FQCPPGAYCKDNEDGSSNCARIPPQCPANSHYTDCFPPCPPSCSDPEGHCEASGPRVPST

CREGCLCNPGFVLDRDKCVPRVECGCKDAQGALIPSGKTWTSPGCTQSCACMGGVVQCQS
CREGCLCNPGFVLDRDKCVPRVECGCKDAQGALIPSGKTWTSPGRTQSCACMGGVVQCQS

SQCPPGTYCKDNEDGNSNCAKITLQCPTHSNYTDCLPFCLPSCLDPSALCGGTSPKGPST
SQCPPGTYCKDNEDGNSNCAKITLQCPTHSNYTDCLPFCLPSCLDPSALCGGTSPKGPST

CKEGCVCQPGYVLDKDKCILKIECGCRDTQGAVIPAGKTWLSTGCIQSCACVEGTIQCON
CKEGCVCQPGYVLDKDKCILKIECGCKDTQGAVIPAGKTWLSTGCIQSCACVEGTIQCON

FQCPPGTYCNHNNNCAKIPLQCPAHSHFTSCLPSCPPSCANLDGSCEQTSPKVPSTCKEG
FQCPPGTYCNHNNNCAKIPLQCPAHSHFTSCLPSCPPSCANLDGSCEQTSPKVPSTCKEG

CLCQPGYFLNNGKCVLQTHCDCKDAEGGLVPAGKTWTSKDCTQSCACTGGAVQCONFQCP
CLCQPGYFLNNGKCVLQTHCDCKDAEGGLVPAGKTWTSKDCTQSCACTGGAVQCONFQCP

LGTYCKDSGDGSSNCTKIHKGAMGDGVLMAGGIRALQCPAHSHFTSCLPSCPPSCSNLDG
LGTYCKDSGDGSSNCTKIHKGAMGDGVLMAGGIRALQCPAHSHFTSCLPSCPPSCSNLDG

SCVESNFKAPSVCKKGCICQPGYLLNNDKCVLRIQCGCKDTQGGLIPAGRTWISSDCTKS
SCVESNFKAPSVCKKGCICQPGYLLNNDKCVLRIQCGCKDTQGGLIPAGRTWISSDCTKS

CSCMGGIIQCRDFQCPPGTYCKESNDSSRTCAKIPLQCPAHSHY TNCLPACSRSCTDLDG
CSCMGGTIQCRDFQCPPGTYCKESNDSSRTCAKIPLQCPAHSHYTNCLPACSRSCTDLDG
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HCEGTSPKVPSPCKEGCLCQPGYVVHNHKCVLQIHCGCKDAQGGFVPAGKTWISRGCTQS
HCEGTSPKVPSPCKEGCLCQPGYVVHNHKCVLQIHCGCKDAQGGFVPAGKTWISRGCTQS

CACVGGAVQCHNFTCPTGTQCQNSSCSKITVQCPAHSQYTTCLPSCLPSCFDPEGLCGGA
CACVGGAVQCHNFTCPTGTQCQONSSCSKITVQCPAHSHYTTCLPSCLPSCFDPEGLCGGA

SPRAPSTCREGCVCEADYVLREDKCVLRTQCGCKDAQGDLIPANKTWLTRGCAQKCTCKG
SPRAPSTCREGCVCEADYVLREDKCVLRTQCGCKDAQGDLIPANKTWLTRGCAQKCTCKG

GNTIHCWNFKCPLGTECKDSVDGGSNCTKIALQCPAHSHHTYCLPSCIPSCSNVNDRCEST
GNIHCWNFKCPLGTECKDSVDGGSNCTKIALQCPAHSHHTYCLPSCIPSCSNVNDRCEST

SLORPSTCIEGCLCHSGFVFSKDKCVPRTQCGCKDSQGTLIPAGKNWITTGCSQRCTCTG
SLORPSTCIEGCLCHSGFVFSKDKCVPRTQCGCKDSQGTLIPAGKNWITTGCSQRCTCTG

GLVQCHDFQCPSGAECQDIEDGNSNCVEITVQCPAHSHYSKCLPPCQPSCSDPDGHCEGT
GLVQCHDFECPSGAECQDIEDGNSNCVEITVQCPAHSHYSKCLPPCQPSCSDPDGHCEGT

SPEAPSTCEEGCVCEPDYVLSNDKCVPSSECGCKDAHGVLIPESKTWVSRGCTKNCTCKG
SPEAPSTCEEGCVCEPDYVLSNDKCVPSSECGCKDAHGVLIPESKTWVSRGCTKNCTCKG

GTVQCHDFSCPTGSRCLDNNEGNSNCVTYALKCPAHSLYTNCLPSCLPSCSDPEGLCGGT
GTVQCHDFSCPTGSRCLDNNEGNSNCVTYALKCPAHSLYTNCLPSCLPSCSDPEGLCGGT
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SPEVPSTCKEGCICQSGYVLHRNKCMLRIHCDCKDFQGSLIKTGQTWISSGCSKICTCKG
SPEVPSTCKEGCICQSGYVLHKNKCMLRIHCDCKDFQGSLIKTGQTWISSGCSKICTCKG

GFFQCQSYKCPSGTQCEESEDGSSNCVSSTMKCPANSLYTHCLPTCLPSCSNPDGRCEGT
GFFQCQSYKCPSGTQCEESEDGSSNCVSSTMKCPANSLYTHCLPTCLPSCSNPDGRCEGT

SHKAPSTCREGCVCQPGYLLNKDTCVHKNQCGCKDIRGNIIPAGNTWISSDCTQSCACTD
SHKAPSTCREGCVCQPGYLLNKDTCVHKNQCGCKDIRGNIIPAGNTWISSDCTQSCACTD

GVIQCQNFVCPSGSHCQYNEDGS - SDCAANKLERCTIFGDPYYLTFDGFTYHFLGRMNYY
GVIQCONFVCPSGSHCQYNEDGS - SDCAANKLERCTIFGDPYYLTFDGFTYHFLGRMNYY
GAIQCGDFRCPSGSHCQLTSDNSNSNCVSDKSEQCSVYGDPRYLTFDGFSYRLQGRMTYV

LIKTVDKLPRGIEPLIMEGRNKISP-KGSSTLHEVITIVYGYKIQLOQEELVVLVNDEKVA
LIKTVDKLPRGIEPLIMEGRNKISP-KGSSTLHEVITIVYGYKRIQLOQEELVVLVNDEKVA
LIKTVDVLPEGVEPLLVEGRNKMDPPRSSIFLQEVITTVYGYKVQLOAGLELVVNNQKMA

VPYNPNEHLRVMLRAQRLLLVTDFEMVLDFDGKHSAVISLPTTYRGLTRGLCGNYDRDQS
VPYNPNEHLRVMLRAQRLLLVTDFEMVLDFDGKHSAVISLPTTYRGLTRGLCGNYDRDQS
VPYRPNEHLRVTLWGQRLYLVTDFELVVSFGGRKNAVISLPSMYEGLVSGLCGNYDKNRK

NELMLPSGVLTSNVHVFGNSWEVKAQHAFFRFPRALPEDEERD- - - -~ BEEPDLLQSECSQ
NELMLPSGVLTSNVHVFGNSWEVKAQHAFFRFPRALPEDEERD- - - - - EEPDLLQSECSQ
NDMMLPSGALTONLNTFGNSWEVKTEDALLRFPRAIPAEEEGQGAELGLRTGLQVSECSP

EQTALISSTQACRVLVDPQGPFAACHQIIAPEPFEQRCMLDMCTGWKTKEEEELRCRVLS
EQTALISSTQACRVLVDPQGPFAACHQITAPEPFEQRCMLDMCTGWKTKEEEELRCRVLS
EQLASN-STQACRVLADPQGPFAACHQTVAPEPFQEHCVLDLCSAQDPREQEELRCQVLS
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Domain results for NOV6 were collected from the Pfam database, and then identified by

the Interpro domain accession number. The results are listed in Table 6G with the statistics and

domain description. These results indicate that the NOV6 polypeptides have properties similar to

those of other proteins known to contain these domains.

Table 6G. Domain Analysis of NOV6

PSSMs Producing Significant Alignments Score E
(bits) Value
MAM: domain 4 of 6, from 660 to 813 192.5 6.7e-54
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MAM CAdFEdgshPfCgWsgdsgddgddlgWtrvnsatggstgprgdhttGn
[+]] + | | s | o 4+ T |+
NOvVéea CNFERDT---CSWYPGHLSD~ - ~-THWRWVESR--- -~ GPDHDHTTGQ

GhymyvdtssgllgeGgkArLlSpplppnrspecCLtFwYhmyGsgvgtp
| +4 ++++++ + + |+ +| ]+ ||| | A+t
NOVéea GHFVLLDPTDPL-AWGHSAHLLSRPQVPAAPT-ECLSFWYHLHGPQIGT -

glnvyvrenge.tllWsrsGhggggWllaevtlpt. . £stkpfgvvFegt
R o e A A e ) IR A [ R A e e E =
NOVéea -LRLAMRREGEeTHLWSRSGTQGNRWHEAWATLSHOPGSHAQYQLLFEGL

rgggsrGgIAlDDIslsthiegpCng (SEQ ID NO:77)
S A R R AR TR S =

| NOVé6a R-DGYHGTMALDDVAVR -~ - -PGPCWA (SEQ ID NO:20)
MAM: domain 6 of 6, from 977 to 1142 1 199.2 | 6.4e-56
MAM CdFEdgshPfCgWsgdsgddgddlgWtrvnsatgg. stgprgdhttG
[ +] [++  #]+] 4+ bt | b bbb bbb |
NOVea CDFESG- - -LCGWSHLAWPGLGGYSWDWGGGATPSrYPQPPVDHTLG

n. .GhymyvdtssgllgeGgkArLlSpplppnrspecCLtFwYhmyGsgv
R I T Tk = A E s e E I e = T S S ) RS
NOVéea TeaGHFAFFETGVLG-PGGRAAWLRSEPLPATPAS - -CLRFWYHMGFPEH

gtpg.Lnvyvrenge.tllWsrsGhggggWllaevtlptfstkpfgvvFe
I e T = T T B o o B R = o [ o A RS A A St oy (RS
NOvVéea FYKGeLKVLLHSAQGGLAVWGAGGHRRHQWLEAQVEVA--SAKEFQIVFE

gtrg.ggsrGgIAlDDIslsthiegplng (SEQ ID NO:78)
R Tk I N R N T = S oy
NOVea ATLGgQPALGPIALDDVEYLA—-GQHCQQ (SEQ ID NO:20)

The NOV6 disclosed in this invention may be expressed in a variety of tissues.

The protein similarity information, expression pattern, and map location for the apical
endosomal glycoprotein-like protein and nucleic acid disclosed herein suggest that this protein
may have important structural and/or physiological functions characteristic of the apical
endosomal glycoprotein family. Therefore, the nucleic acids and proteins of the invention are
useful in potential diagnostic and therapeutic applications and as a research tool. For example, the
compositions of the present invention will have efficacy for treatment of patients suffering from:
endometriosis, fertility and other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the apical endosomal glycoprotein-like protein of the
invention, or fragments thereof, are useful in diagnostic applications, wherein the presence or

amount of the nucleic acid or the protein are to be assessed. These materials are further useful in
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the generation of antibodies that bind immunospecifically to the novel substances of the invention
for use in therapeutic or diagnostic methods. These antibodies may be generated according to
methods known in the art, using prediction from hydrophobicity charts, as described in the “Anti-
NOVX Antibodies” section below. The disclosed NOV6 protein has multiple hydrophilic
regions, each of which can be used as an immunogen. In one embodiment, a contemplated NOV6
epitope is from about amino acids 20 to 150. In another embodiment, a contemplated NOV6
epitope is from about amino acids 150 to 200. In alternative embodiments, contemplated NOV6
epitopes include from about amino acids 205 to 310, 320 to 355, 375 to 410, 410 to 440, 440 to
550, 570 to 740, 740 to 800, 800 to 950, 950 to 990, 995 to 1025, 1045 to 1070, 1100 to 1120,
1125 to 1160, and 1175 to 1210.

NOV7

Another NOVX protein of the invention, referred to herein as NOV7, includes three novel
ADAM13-like proteins. The disclosed proteins have been named NOV7a, NOV7b, and NOV7c.
The ADAM family proteins contain a metalloprotease domain, a disintegrin domain, and a
cystein-rich domain. The proteins are human homolgs of mouse meltrin-alpha, which are
involved in mytube formation

The NOV7 proteins disclosed herein are predicted to localize extracellularly. Therefore, it
is likely that these proteins are accessible to a diagnostic probe, and for the various therapeutic
applications described herein.

At least the NOV7a protein disclosed in this invention maps to chromosome 20. This
information was assigned using OMIM, the electronic northern bioinformatic tool implemented
by CuraGen Corporation, public ESTs, public literature references and/or genomic clone

homologies.

NOV7a

In one embodiment, a NOV7 variant is NOV7a (alternatively referred to herein as
CG50367-01), which encodes a novel ADAMI13-like protein and includes the 2762 nucleotide
sequence (SEQ ID NO:21) shown in Table 7A. An open reading frame for the mature protein
was identified beginning with an ATG codon at nucleotides 3-5 and ending with a TGA codon at

nucleotides 2745-2747. Putative untranslated regions downstream from the termination codon
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and upstream from the initiation codon are underlined in Table 7A, and the start and stop codons

are in bold letters.

Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:21)

CTATGGGCTGGAGGCCCCGGAGAGCTCGGGGGACCCCETTGCTGCTGCTGCTACTACTGCTGCTGCTCTGGCCAG
TGCCAGGCGCCGGGGTGCTTCAAGGACATATCCCTGGGCAGCCAGTCACCCCGCACTGGGTCCTGGATGGACAAL
CCTGGCGCACCGTCAGCCTGGAGGAGCCGGTCTCGAAGCCAGACATGGGEGCTGETGGCCCTGCGAGGCTGAAGGCC
AGGAGCTCCTGCTTGAGCTGGAGAAGAACCACAGGCTGCTGGCCCCAGGATACATAGAAACCCACTACGGCCCAG
ATGGGCAGCCAGTGETGCTGGCCCCCAACCACACGGATCATTGCCACTACCAAGGGCGAGTAAGGGGCTTCCCCG
ACTCCTGGGTAGTCCTCTGCACCTGCTCTGGCGATGAGTGGCCTGATCACCCTCAGCAGGAATGCCAGCTATTATC
TGCGTCCCTGGCCACCCCGGGECTCCAAGGACTTCTCAACCCACGAGATCTTTCGGATGGAGCAGCTGCTCACCT
GGAAAGGAACCTGTGGCCACAGGGATCCTGGGAACAAAGCGEGGCATGACCAGCCTTCCTGGTGGTCCCCAGAGCA
GGGGCAGGCGAGAAGCGECGCAGGACCCGGAAGTACCTGGAACTGTACATTGTGGCAGACCACACCCTGTTCTTGA
CTCGGCACCGAAACTTGAACCACACCAAACAGCGTCTCCTGGAAGTCGCCAACTACGTGGACCAGCTTCTCAGGA
CTCTGGACATTCAGGTGGCGCTGACCGGCCTGGAGGTGTGGACCGAGCGGGACCGCAGCCGCETCACGCAGGACG
CCAACGCCACGCTCTGGGCCTTCCTEGCAGTGGCGCCGGGGECTGTCGGGCGCAGCGGCCCCACGACTCCGCGCAGT
TGCTCACGGGCCGCGCCTTCCAGGGCGCCACAGTGGGCCTGGCGCCCGTCGAGGGCATGTGCCGCGCCGAGAGCT
CGGGAGGCGTGAGCACGGACCACTCGGAGCTCCCCATCGGCGCCGCAGCCACCATGGCCCATGAGATCGGCCACA
GCCTCGGCCTCAGCCACGACCCCGACGGCTGCTGCGTGGAGGCTGCGGCCGAGTCCGGAGGCTGCGTCATGGCTG
CGGCCACCGGGCACCCGTTTCCGCGCEGTGTTCAGCGCCTGCAGCCGCCGCCAGCTGCGCGCCTTCTTCCGCAAGG
GGEGGCEECGCTTGCCTCTCCAATGCCCCGGACCCCGEACTCCCGGTGCCGCCGGCGCTCTGCGGGAACGGCTTCG
TGGAAGCGGGCGAGGAGTGTGACTGCGGCCCTGGCCAGGAGTGCCGCGACCTCTGCTGCTTTGCTCACAACTGCT
CGCTGCGCCCGGGGGECCCAGTGCGCCCACGGGGACTGCTGCGTGCGCTGCCTGCTGAAGCCGGCTGGAGCGCTGET
GCCGCCAGGCCATGGGTGACTGTGACCTCCCTGAGTTTTGCACGGGCACCTCCTCCCACTGTCCCCCAGACGTTT
ACCTACTGGACGGCTCACCCTGTGCCAGGGGCAGTGGCTACTGCTGGGATGGCGCATGTCCCACGCTGGAGCAGC
AGTGCCAGCAGCTCTGGGGGCCTEGGCTCCCACCCAGCTCCCGAGGCCTGTTTCCAGGTGETGAACTCTGCGGGAG
ATGCTCATGGAAACTGCGGCCAGGACAGCGAGGGCCACTTCCTGCCCTGTGCAGGGAGGGATGCCCTGTGTGGGA
AGCTGCAGTGCCAGGGTGGAAAGCCCAGCCTGCTCGCACCGCACATGGTGCCAGTGGACTCTACCGTTCACCTAG
ATGGCCAGGAAGTGACTTGTCGGGGAGCCTTGGCACTCCCCAGTGCCCAGCTGGACCTGCTTGGCCTGGGCCTGG
TAGAGCCAGGCACCCAGTGTGGACCTAGAATGGTGTGCCAGAGCAGGCGCTGCAGGAAGAATGCCTTCCAGGAGC
TTCAGCGCTGCCTGACTGCCTGCCACAGCCACGGEGTTTGCAATAGCAACCATAACTGCCACTGTGCTCCAGGCT
GGGCTCCACCCTTCTGTGACAAGCCAGGCTTTGGTGGCAGCATGGACAGTGGCCCTGTGCAGGCTGAAAACCATG
ACACCTTCCTGCTGGCCATGCTCCTCAGCGTCCTGCTGCCTCTGCTCCCAGGGGCCGGCCTGGCCTGGTGTTGCT
ACCGACTCCCAGGAGCCCATCTGCAGCGATGCAGCTGGGGCTGCAGAAGGGACCCTGCGTGCAGTGGLCCCCAAAG
ATGGCCCACACAGGEGACCACCCCCTGGGCGEGCGTTCACCCCATGGAGTTGGGCCCCACAGCCACTGGACAGCCCT
GGCCCCTGGCCCCAGGGGCTCCTGCTGACCATATTCACAACATTTACCCTCCACCATTTCTCCCAGACCCTGAGA
ACTCTCATGAGCCCAGCAGCCACCCTGAGAAGCCTCTGCCAGCAGTCTCGCCTGACCCCCAAGETGGETTCCCTTG
CAGCCTGGGGCCCCAGTCCTTTAGGGGACAACATATCCTCCTCATTCTCAGCAGATCAAGTCCAGATGCCAAGAT
CCTGCCTCTGTGGCGAACCCTGGGGAGGCCACGTGGGAAGGAAAGAGGGCTCTAAGAGGGGAGGCCCCAGACTGEG
GGGAGAGGCCTGTCTGGAGCCCAGGATCACCTGGCTGTGCTGCAGAACTGGAGAAGAGAAGCTCAGCAGARAGGA
GCTGGCATGGGGCCAACAGCAGAAAAGCAGGAGGCACGCAGAAGTGACTGGGAAGCAGGAGG

The sequence of NOV7a was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human

sequence databases, and provided either the full length DNA sequence, or some portion thereof.
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The DNA sequence and protein sequence for a novel transmembrane-like gene were
obtained by SeqCallingTM Technology and are reported here as NOV7a. These methods used to
amplify NOV7a cDNA are described in Example 2.

The NOV7a polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 914 amino acid
residues in length and is presented using the one-letter amino acid code in Table 7B. The SignalP,
Psort and/or Hydropathy results predict that NOV7a has a signal peptide and is likely to be
localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative
embodiments, a NOV7a polypeptide is located to the microbody (peroxisome) with a certainty of
0.1026, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a
NOV7a peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG-
VL.

Table 7B. Encoded NOV7a Protein Sequence (SEQ ID NO:22) -

MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEPVSKPDMGLVALEAEG
QELLLELEKNHRLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGRVRGFPDSWVVLCTCSGMSGLITLSRNASY
YLRPWPPRGSKDFSTHEIFRMEQLLTWKGTCGHRDPGNKAGMTSLPGGPQSRGRREARRTRKYLELYIVADHTL
FLTRHRNLNHTKQRLLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTODANATLWAFLOQWRRGLWAQRPHD
SAQLLTGRAFQGATVGLAPVEGMCRAESSGGVSTDHSELPIGAAATMAHEIGHSLGLSHDPDGCCVEAAAESGG
CVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLSNAPDPGLPVPPALCGNGFVEAGEECDCGPGQECRDLCC
FAHNCSLRPGAQCAHGDCCVRCLLKPAGALCRQAMGDCDLPEFCTGTSSHCPPDVYLLDGSPCARGSGYCWDGA
CPTLEQQCQQOLWGPGSHPAPEACFQVVNSAGDAHGNCGQDSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVP
VDSTVHLDGQEVTCRGALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRRCRKNAFQELQRCLTACHSHGVCNSN
HNCHCAPGWAPPFCDKPGFGGSMDSGPVQAENHDTFLLAMLLSVLLPLLPGAGLAWCCYRLPGAHLQRCSWGCR
RDPACSGPKDGPHRDHPLGGVHPMELGPTATGQPWPLAPGAPADHIHNIYPPPFLPDPENSHEPSSHPEKPLPA
VSPDPQGGSLAAWGPSPLGDNISSSFSADQVQMPRSCLCGEPWGGHVGRKEGSKRGGPRLGERPVWSPGSPGCA
AELEKRSSAERSWHGANSRKAGGTQK

NOV7b

In an alternative embodiment, a NOV7 variant is NOV7b (alternatively referred to herein
as CG50367-02), which includes the 2705 nucleotide sequence (SEQ ID NO:23) shown in Table
7C. An open reading frame for the mature protein was identified beginning with an ATG codon
at nucleotides 3-5 and ending with a TGA codon at nucleotides 2688-2690. The start and stop
codons of the open reading frame are highlighted in bold type. Putative untranslated regions are
underlined and found upstream from the initiation codon and downstream from the termination

codon.

105



WO 02/059315 PCT/US01/50076

Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:23)

CTATGGGCTGGAGGCCCCGGAGAGCTCGGGGGACCCCGTTGCTGCTGCTGCTACTACTGCTGCTGCTCTEGGCCAG
TGCCAGGCGCCGGGGTGCTTCAAGGACATATCCCTGGGCAGCCAGTCACCCCGCACTGGGTCCTEGGATGGACAANC
CCTGGCGCACCGTCAGCCTGGAGGAGCCGGTCTCGAAGCCAGACATGGEGCTGGTGGCCCTEGAGGCTGAAGGCC
AGGAGCTCCTGCTTGAGCTGGAGAAGAACCACAGGCTGCTGGCCCCAGGATACATAGAAACCCACTACGGCCCAG
ATGGGCAGCCAGTGGTGCTGGCCCCCAACCACACGEGATCATTGCCACTACCAAGGGCGAGTAAGGEGCTTCCCCE
ACTCCTGGETAGTCCTCTGCACCTGCTCTGGGATGAGTGGCCTGATCACCCTCAGCAGGAATGCCAGCTATTATC
TGCGTCCCTGGCCACCCCGGGGCTCCAAGGACTTCTCAACCCACGAGATCTTTCGGATGGAGCAGCTGECTCACCT
GGAAAGGAACCTGTGGECCACAGGGATCCTGGGAACAAAGCGGGCATGACCAGCCTTCCTGGTGGTCCCCAGAGCA
GGGGCAGGCGAGAAGCGCGCAGGACCCGGAAGTACCTGGAACTGTACATTGTGGCAGACCACACCCTGTTCTTGA
CTCGGCACCGAAACTTGAACCACACCAAACAGCGTCTCCTGGAAGTCGCCAACTACGTGGACCAGCTTCTCAGGA
CTCTGGACATTCAGGTGGCGCTGACCGGCCTGCGAGGTCGTGGACCGAGCEGGACCECAGCCGCGTCACGCAGGACE
CCAACGCCACGCTCTGGGCCTTCCTGCAGTGGCGCCEGGGECTCGTGGECEGCAGCEGGCCCCACGACTCCGCGCAGT
TGCTCACGGGCCGCGCCTTCCAGGGCGCCACAGTGGECCTGGCGCCCGTCGAGGGCATGTGCCGCGCCEGAGAGCT
CGGGAGGCGTGAGCACGGACCACTCGGAGCTCCCCATCGGCGCCGCAGCCACCATGGCCCATGAGATCGGCCACA
GCCTCGGCCTCAGCCACGACCCCGACGGELCTGCTGCGTGGAGGCTGCGGCCGAGTCCGGAGGCTGCGTCATGGCTG
CGGCCACCGGGCACCCGETTTCCGCGCGTEGTTCAGCGCCTGCAGCCGCCGCCAGCTGCGCGCCTTCTTCCGCAAGE
GGGGCGGCGCTTGCCTCTCCAATGCCCCGGACCCCGEGACTCCCEGTGCCGCCGGCGCTCTGCGGGAACGGCTTCG
TGGAAGCGGGCGAGGAGTGTGACTGCGGCCCTGGCCAGGAGTGCCEGCGACCTCTGCTGCTTTGCTCACAACTGCT
CGCTGCGCCCGGGGGCCCAGTGCGCCCACGGEGGACTGCTGCGTGCGCTGCCTGCTGAAGCCEGECTGGAGCGCTGT
GCCGCCAGGCCATGGGTGACTGTGACCTCCCTGAGTTTTGCACGGGCACCTCCTCCCACTGTCCCCCAGACGTTT
ACCTACTGGACGGCTCACCCTGTGCCAAGGGCAGTGGCTACTEGCTGGGATGGCGCATGTCCCACGCTGGAGCAGT
AGTGCCAGCAGCTCTGGEGEECCTGGCTCCCACCCAGCTCCCGAGGCCTEGTTTCCAGGTGGTGAACTCTGCGGGAG
ATGCTCATGGAAACTGCGGCCAGGACAGCGAGGEGCCACTTCCTGCCCTGTGCAGGGAGGGATGCCCTGTGTGGGA
AGCTGCAGTGCCAGGGTGGARAGCCCAGCCTGCTCGCACCGCACATGGTGCCAGTGGACTCTACCGTTCACCTAG
ATGGCCAGGAAGTGACTTGTCGGGGAGCCTTGGCACTCCCCAGTGCCCAGCTGGACCTGCTTGGCCTGGGCCTGG
TAGAGCCAGGCACCCAGTGTGGACCTAGAATGGTGTGCCAGAGCAGGCECTGCAGGAAGAATGCCTTCCAGGAGC
TTCAGCGCTGCCTGACTGCCTGCCACAGCCACGGGGTTTGCAATAGCAACCATAACTGCCACTGTGCTCCAGGCT
GGGCTCCACCCTTCTGTGACAAGCCAGGCTTTGGTGGCAGCATCGGACAGTGGCCCTGTGCAGGCTGARAACCATG
ACACCTTCCTGCTGGCCATGCTCCTCAGCGTCCTGCTGCCTCTGCTCCCAGEGCGECCGECCTEGECCTGETGTTGCT
ACCGACTCCCAGGAGCCCATCTGCAGCGATGCAGCTGGGGCTGCAGAAGGGACCCTGCGTGCAGTGGCCCCARAG
ATGGCCCACACAGAGACCACCCCCTGGGCGGECGTTCACCCCATGGAGTTGGGCCCCACAGCCACTGGACAGCCCT
GGCCCCTGGACCCTGAGAACTCTCATGAGCCCAGCAGCCACCCTGAGAAGCCTCTGCCAGCAGTCTCGCCTGACC
CCCAAGGTGGTTCCCTTGCAGCCTGGGGCCCCAGTCCTTTAGEGGGACAACATATCCTCCTCATTCTCAGCAGATC
AAGTCCAGATGCCAAGATCCTGCCTCTGTGGCGAACCCTGGGEGAGGCCACCTGGCGAAGGARAGAGGGCTCTAAGA
GGGGAGGCCCCAGACTGGGGGAGAGGCCTGTCTGGAGCCCAGGATCACCTGGCTGTGCTGCAGAACTGGAGARGA
GAAGCTCAGCAGAAAGGAGCTGGCATGGGGCCAACAGCAGAARAAGCAGGAGGCACGCAGAAGTGACTGGGAAGCA
GGAGG

The sequence of NOV7b was derived by laboratory cloning of cDNA fragments, by in

silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA

sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV7b. These methods used to amplify
NOV7b cDNA are described in Example 2.
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The NOV7b polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 895 amino acid
residues in length and is presented using the one-letter amino acid code in Table 7D. The
SignalP, Psort and/or Hydropathy results predict that NOV7b has a signal peptide and is likely to
be localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative
embodiments, a NOV7b polypeptide is located to the microbody (peroxisome) with a certainty of
0.1011, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a
NOV7b peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG-
VL.

Table 7D. Encoded NOV7b Protein Sequence (SEQ ID NO:24)

MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVITPHWVLDGQPWRTVSLEEPVSKPDMGLVALEAEG
QELLLELEKNHRLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGRVRGFPDSWVVLCTCSGMSGLITLSRNASY
YLRPWPPRGSKDFSTHEIFRMEQLLTWKGTCGHRDPGNKAGMTSLPGGPQSRGRREARRTRKYLELYIVADHTL
FLTRHRNLNHTKQRLLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLOQWRRGLWAQRPHD
SAQLLTGRAFQGATVGLAPVEGMCRAESSGGVSTDHSELPIGAAATMAHEIGHSLGLSHDPDGCCVEAAAESGG
CVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLSNAPDPGLPVPPALCGNGFVEAGEECDCGPGQECRDLCC
FAHNCSLRPGAQCAHGDCCVRCLLKPAGALCRQAMGDCDLPEFCTGTSSHCPPDVYLLDGSPCAKGSGYCWDGA
CPTLEQQCQQLWGPGSHPAPEACFQVVNSAGDAHGNCGQODSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVP
VDSTVHLDGQEVTCRGALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRRCRKNAFQELQRCLTACHSHGVCNSN
HNCHCAPGWAPPFCDKPGFGGSMDSGPVQAENHDTFLLAMLLSVLLPLLPGAGLAWCCYRLPGAHLQRCSWGCR
RDPACSGPKDGPHRDHPLGGVHPMELGPTATGQPWPLDPENSHEPSSHPEKPLPAVSPDPQGGSLAAWGPSPLG
DNISSSFSADQVQOMPRSCLCGEPWGGHVGRKEGSKRGGPRLGERPVWSPGSPGCAAELEKRSSAERSWHGANSR
KAGGTQK

NOV7e

In an alternative embodiment, a NOV7 variant is NOV7c (alternatively referred to herein
as CG50367-03), which includes the 2642 nucleotide sequence (SEQ ID NO:25) shown in Table
7E. An open reading frame for the mature protein was identified beginning with an ATG codon
at nucleotides 3-5 and ending with a TGA codon at nucleotides 2625-2627. The start and stop
codons of the open reading frame are highlighted in bold type. Putative untranslated regions are
underlined and found upstream from the initiation codon and downstream from the termination

codon.
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Table 7E. NOV7¢ Nucleotide Sequence (SEQ ID NO:25)

CTATGGGCTGGAGGCCCCGGAGAGCTCGGGEGACCCCETTGCTGCTGCTGCTACTACTGCTGCTGCTCTGGCCAG
TGCCAGGCGCCGGGGTGCTTCAAGGACATATCCCTGGGCAGCCAGTCACCCCGCACTGGGTCCTGGATGGACAAC
CCTGGCGCACCGTCAGCCTGGAGGAGCCGGTCTCCGARGCCAGACATGGGGCTEGGTGGCCCTGGAGGCTGAAGGCC
AGGAGCTCCTGCTTGAGCTGGAGAAGAACCACAGGCTGCTGGCCCCAGGATACATAGARACCCACTACGGCCCAG
ATGGGCAGCCAGTGGTGCTGGCCCCCAACCACACGGATCATTGCCACTACCAAGGGCGAGTAAGGGGCTTCCCCG
ACTCCTGGGTAGTCCTCTGCACCTGCTCTGGGATGAGTGGCCTGATCACCCTCAGCAGGAATGCCAGCTATTATC
TGCGTCCCTGGCCACCCCGGGEGCTCCAAGGACTTCTCAACCCACGAGATCTTTCGGATGGAGCAGCTGCTCACCT
GGAAAGGAACCTGTGGCCACAGGGATCCTGGGAACAAAGCGGGCATGACCAGCCTTCCTGGTGGTCCCCAGAGCA
GGGGCAGGCGAGAAGCGCGCAGGACCCGGAAGTACCTGGAACTGTACATTGTGGCAGACCACACCCTGTTCTITGA
CTCGGCACCGAAACTTGAACCACACCAAACAGCGTCTCCTGGAAGTCGCCAACTACGTGGACCAGCTTCTCAGGA
CTCTGGACATTCAGGTGGCGCTGACCGGCCTGGAGETGTGCGACCCGAGCGGGACCGCAGCCGCGTCACGCAGGACG
CCAACGCCACGCTCTGGGCCTTCCTGCAGTGGCECCGEGGGGCTGTGGEGCECAGCEGGCCCCACGACTCCGCGCAGT
TGCTCACGGGCCGCGCCTTCCAGGGCECCACAGTGGGCCTGGCGCCCGTCGAGGGCATGTGCCGCGCCGAGAGCT
CGGGAGGCGTGAGCACGGACCACTCGGAGCTCCCCATCGGCGCCGCAGCCACCATGGCCCATGAGATCGGCCACA
GCCTCGGCCTCAGCCACGACCCCGACGGCTGCTGCEGTGGAGGCTGCGGCCGAGTCCGGAGGCTGCGTCATGGCTG
CGGCCACCGGGCACCCGTTTCCGCEGCGTGTTCAGCGCCTGCAGCCGCCGCCAGCTGCGCGCCTTCTTCCGCAAGG
GGGGCGGCGCTTGCCTCTCCAATGCCCCGGACCCCGGACTCCCGGTGCCGCCGGCGCTCTGCGGGAACGGCTTCG
TGGAAGCGGGCGAGGAGTGTGACTGCGGCCCTGGCCAGGAGTGCCGCGACCTCTEGCTGCTTTGCTCACAACTGCT
CGCTGCGECCCGGGGGCCCAGTGCGCCCACGGAEGACTGCTGCGTGCGCTGCCTGCTGAAGCCGGCTGGAGCGCTGT
GCCGCCAGGCCATGGGTGACTGTGACCTCCCTGAGTTTTGCACGGGCACCTCCTCCCACTGTCCCCCAGACGTTT
ACCTACTGGACGGCTCACCCTGTGCCAAGGGCAGTGGCTACTGCTGGGATGGCGCATGTCCCACGCTGGAGCAGC
AGTGCCAGCAGCTCTGGEGGGCCTGGCTCCCACCCAGCTCCCGAGGCCTGTTTCCAGGTGGTGAACTCTGCGGGAG
ATGCTCATGGAAACTGCGGCCAGGACAGCGAGGGCCACTTCCTGCCCTGTGCAGGGAGGGATGCCCTGTGTGGGA
AGCTGCAGTGCCAGGGTGGAAAGCCCAGCCTGCTCGCACCGCACATGGTGCCAGTGGACTCTACCGTTCACCTAG
ATGGCCAGGAAGTGACTTGTCGGGGAGCCTTGGCACTCCCCAGTGCCCAGCTGGACCTGCTTGGCCTEGGGCCTGE
TAGAGCCAGGCACCCAGTGTGGACCTAGAATGGTGTGCCAGAGCAGGECGCTGCAGGAAGAATGCCTTCCAGGAGL
TTCAGCGCTGCCTGACTGCCTGCCACAGCCACGGGGTTTGCAATAGCAACCATAACTGCCACTGTGCTCCAGGCT
GGGCTCCACCCTTCTGTGACAAGCCAGGCTTTGGTGGCAGCATGCGACAGTGGCCCTGTGCAGGCTGAAAACCATG
ACACCTTCCTGCTGGCCATGCTCCTCAGCGTCCTGCTGCCTCTGCTCCCAGGCGCCGGCCTGGCCTGGTGTTGCT
ACCGACTCCCAGGAGCCCATCTGCAGCGATGCAGCTGGGGCTGCAGAAGGGACCCTGCGTEGCAGTGGCCCCARRG
ATGGCCCACACAGAGACCACCCCCTGGGCGGCGTTCACCCCATGGAGTTGGGCCCCACAGCCACTGGACAGCCCT
GGCCCCTGGACCCTGAGAACTCTCATGAGCCCAGCAGCCACCCTGAGAAGCCTCTGCCAGCAGTCTCGCCTGACC
CCCAAGCAGATCAAGTCCAGATGCCAAGATCCTGCCTCTGTGGCGAACCCTGGGGAGGCCACGTGGGAAGGAALG
AGGGCTCTAAGAGGGGAGGCCCCAGACTGGGGGAGAGGCCTGTCTGGAGCCCAGGATCACCTGGCTEGTGCTGCAG
AACTGGAGAAGAGAAGCTCAGCAGAAAGGAGCTGECATGGGGCCAACAGCAGARAAGCAGGAGGCACGCAGAAGT
GACTGGGAAGCAGGA

GG

The sequence of NOV7c was derived by laboratory cloning of cDNA fragments, by in

silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA

sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by
SeqCallingTM Technology and are reported here as NOV7c. These methods used to amplify
NOV7c¢ cDNA are described in Example 2.
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The NOV7c¢ polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 874 amino acid

residues in length and is presented using the one-letter amino acid code in Table 7F. The SignalP,

Psort and/or Hydropathy results predict that NOV7c has a signal peptide and is likely to be

localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative
embodiments, a NOV7c polypeptide is located to the microbody (peroxisome) with a certainty of
0.1000, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a
NOV7c peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG-
VL.

Table 7F. Encoded NOV7b Protein Sequence (SEQ ID NO:26)

MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEPVSKPDMGLVALEAEGQE
LLLELEKNHRLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGRVRGFPDSWVVLCTCSGMSGLITLSRNASYYLRP
WPPRGSKDFSTHEIFRMEQLLTWKGTCGHRDPGNKAGMTSLPGGPQSRGRREARRTRKYLELYIVADHTLFLTRHR
NLNHTKQRLLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLOQWRRGLWAQRPHDSAQLLTGR
AFQGATVGLAPVEGMCRAESSGGVSTDHSELPIGAAATMAHEIGHSLGLSHDPDGCCVEAAAESGGCVMAAATGHP
FPRVFSACSRRQLRAFFRKGGGACLSNAPDPGLPVPPALCGNGFVEAGEECDCGPGQECRDLCCFAHNCSLRPGAQ
CAHGDCCVRCLLKPAGALCRQAMGDCDLPEFCTGTSSHCPPDVYLLDGSPCAKGSGYCWDGACPTLEQQCQQLWGP
GSHPAPEACFQVVNSAGDAHGNCGQDSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVPVDSTVHLDGQEVTCRG
ALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRRCRKNAFQELQRCLTACHSHGVCNSNHNCHCAPGWAPPFCDKPG
FGGSMDSGPVQAENHDTFLLAMLLSVLLPLLPGAGLAWCCYRLPGAHLQRCSWGCRRDPACSGPKDGPHRDHPLGG
VHPMELGPTATGQPWPLDPENSHEPSSHPEKPLPAVSPDPQADQVOMPRSCLCGEPWGGHVGRKEGSKRGGPRLGE
RPVWSPGSPGCAAELEKRSSAERSWHGANSRKAGGTQK

SNP variants of NOV7 are disclosed in Example 3.

NOV7 Clones
Unless specifically addressed as NOV7a, NOV7b, or NOV7c, any reference to NOV7 is
assumed to encompass all variants.

The amino acid sequence of NOV7 has high homolgy to other proteins as shown in Table

7G.
Table 7G. BLASTX Results from Patp Database for NOV7
Smallest
High Sum
Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAB47106 Second splice variant of MAPP - Homo sapiens 4372 0.0
patp:AAB47105 First splice variant of MAPP - Homo sapiens 3666 0.0
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patp:AAB50935 ADAM protein #1 - Homo sapiens 1790 1.6e-188
patp:AAB50942 ADAM gene #1 peptide #1 - Homo sapiens 1790 6.6e-186
patp:AAW25716 Mouse beta meltrin protein 1753 2.1e-180

In a search of sequence databases, it was found, for example, that the NOV7a nucleic acid
sequence of this invention has 811 of 840 bases (96%) identical to a gb:GENBANK-
ID:HSM801104jacc:AL117415.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA
DKFZp434K0521 (from clone DKFZp434K0521)). Further, the full amino acid sequence of the
disclosed NOV7a protein of the invention has 553 of 554 amino acid residues (99%) identical to,
and 553 of 554 amino acid residues (99%) similar to, the 702 amino acid residue
ptnr:TREMBLNEW-ACC:CAC16509 protein from Homo sapiens (Human) (DJ964F7.1
(NOVEL PROTEIN (DISINTEGRIN AND METALLOPROTEINASE))).

In a similar search of sequence databases, it was found, for example, that the NOV7b and
NOV7c nucleic acid sequences have 1409 of 2252 bases (62%) identical to a gb: GENBANK -
ID:XLU66003|acc:U66003.1 mRNA from Xenopus laevis (Xenopus laevis ADAM 13 mRNA,
complete cds). Further, the full amino acid sequence of the disclosed NOV7b and NOV7¢
proteins of the invention have 388 of 746 amino acid residues (52%) identical to, and 507 of 746
amino acid residues (67%) similar to, the 914 amino acid residue ptnr:SPTREMBL-ACC:012960
protein from Xenopus laevis (African clawed frog) (ADAM 13).

Additional BLASTP results are shown in Table 7H.

Table 7TH. NOV7 BLASTP Results

Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa
SEQUENCE 3 FROM 785/811 789/811
CAC33154 | PATENT WO00109293 - 812 (96%) (97%) 0.0

Homo sapiens (Human)

DJ964F7.1 (NOVEL

DISINTEGRIN AND
Q9BZ11 REPROLYSIN 728 699/716 701/716 0.0

METALLOPROTEINASE 97%) 97%)
FAMILY PROTEIN) -
Homo sapiens (Human)
SEQUENCE 1 FROM 661/661 661/661

CAC33153 | PATENT W00109293 - 802 (100%) (100%) 0.0
Homo sapiens (Human)

AAK67164 | ADAM33 - Mus musculus 685 498/690 543/690 3.8e-280
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(Mouse) (72%) (78%)
012960 ADAM 13 - Xenopus laevis 914 388/746 507/746 9.4e-211
(African clawed frog) (52%) (67%)

A multiple sequence alignment is given in Table 71, with the NOV7 protein of the

invention being shown in lines 1, 2, and 3 in a Clustal W analysis comparing NOV7 with related

protein sequences of Table 7H.

Table 7I. ClustalW Analysis of NOV7

1. SEQIDNO.: 22 NOV7a 5. SEQID NO.: 80 Q9BZ11

2. SEQID NO.: 24 NOV7b 6. SEQIDNO.: 81 CAC33153

3. SEQID NO.: 26 NOV7c 7. SEQID NO.: 82 AAK67164

4. SEQIDNO.: 79 CAC33154 8. SEQIDNO.: 83 012960
NoV7a MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEP
Nov7b GWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHI PGQPVTPHWVLDGQPWRTVSLEEP
NOV7c MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEP
(7 Xex 3k A VG R PRRARGTPLLLLLLLLLLWPVPGAGVLQGHI PGQPVTPHWVLDGQPWRTVSLEEP
QOBZLL = m = o oo o e m———m—
CAC33153
AAKG7164 === - === - o e oo o e omm oo
012960 YErEcRLSTWLCRCAV IVCIRRRpERL T EAHNE - - - - ELEEAFJLoNERARRSEDRL.DKG
NOV7a SKPDMGLVALEAEGQELLLELEKNHRLLAPGY IETHYGPDGQPVVLAPNHTDHCHYQGR
NOV7b SKPDMGLVALEAEGQELLLELEKNHRLLAPGY IETHYGPDGQPVVLAPNHTDHCHYQGR
Nov7c SKPDMGLVALEAEGQELLLELEKNHRLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGR
ook 3k L I S K PDMGLVALEAEGQELLLELEKNHRLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGR
QIBZLL  —mmmm == —m—— - - ——————— - RLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGR
(o Yok 3 b K- Ml S K D DNVGLVALEAEGQELLLELEKNHRLLAPGY IETHYGPDGQPVVLAPNHTDHCHYQGR
AAKBTL64 === === === === = o oo e e
012060  -TEBGERILYSSRERKFIRKvERNET e RNTeN TN - ReeM Tl s
NoV7a RGFPDSWVVLCTCSGMSGLITLSRNASYYLRPWPPRGSKDFSTHEI FRMEQLLTWKGTCG
Nov7b RGFPDSWVVLCTCSGMSGLITLSRNASYYLRPWPPRGSKDFSTHEI FRMEQLLTWKGTCG)
Nov7c RGFPDSWVVLCTCSGMSGLITLSRNASYYLRPWPPRGSKDFSTHEI FRMEQLLTWKGTCG
(o.Xei X5 - Bl FPDS WV VLCTCSGMSGL I TLSRNASYYLRPWPPRGSKDFSTHEI FRMEQLL TWKGTCG]
Q9BZ11 RGFPDSWVVLCTCSGMSGLITLSRNASYYLRPWPPRGSKDFSTHEIFRMEQLLTWKGTCG
(o7 Xek SR I Bl 2 G F PDSWVVLCTCSGMSGLITLSRNASYYLRPWPPRGSKDFSTHE IFRMEQLLTWKGTCG
LYY AN R s WV VLB TCsaMS QL IfL SEERYS Y Y L PR pE K DFE THE T FRMEQLF TWEIG T
012960 ENYDEgSYAIRTiNeIle T enumds TENEY g e KIS T EVPEKE - - - gl TLVTZHll T KEE e
Nov7a HREDPGNKAGEERMTSLPGGPQSRGRREARRTRKYLELY I VADHTLFLTRHRNLNHTKQR
NoV7b HREDPGNKAGEERMTSLPGGPQSRGRREARRTRKYLELY IVADHTLFLTRHRNLNHTKQR
Nov7c HRE S TS LPGGPQSRGRREARRTRKYLELY IVADHTLFLTRHRNLNHTKQR)
(o7-Xei Xk KT S T 8D PGNK AGEEEIM TS L PGGPQSRGRREARRTRKYLELY IVADHTLFLTRHRNLNHTKQR
Q9BZ11 HREDPGNKAGEERIMTSLPGGPQSRGRREARRTRKYLELY IVADHTLFLTRHRNLNHTKOR
(Yol Ik K3 1 R B D PGNKAGEEM T ST PGGPQSRGRREARRTRKY LELY IVADHTLFLTRHRNLNHTKQR
AAK67164 DK-NSQYReNE- - -YASIg=mY)
012960 EDGHSESTISYLQEFT.
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NOV7a
NOV7b
NOV7c
CAC33154
Q9BZ11
CAC33153
AMK67164
012960

NOV7a
NOV7b
NOV7c
CAC33154
Q9BZ11
CAC33153
AAK67164
012960

NOV7a
NOV7b
NOV7c
CAC33154
Q9BZ11l
CAC33153
AAK67164
012960

NOV7a
NOV7b
NOV7c
CAC33154
Q9BZ11
CAC33153
AAK67164
012960

NOV7a
NOV7b
NOV7c
CAC33154
Q9BZ11
CAC33153
AAK67164
012960

NOV7a
NOV7b
NOV7c
CAC33154
Q9BZ11
CAC33153
AAK67164
012960

NOV7a
NOV7b
NOV7c

296
296
296
296
211
296
185
291

LLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTODANATLWAFLOWRRGLWAQRPHD
LLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLOWRRGLWAQRPHD)
LLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLOWRRGLWAQRPHD)
LLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLOQWRRGLWAQRPHD
LLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLQWRRGLWAQRPHD
LLEVANYVDQLLRTLDIQVALTGLEVWTERDRSRVTQDANATLWAFLOWRRGLWAQRPHD

GGVSTDHSELPIGAAATMAHEIGHSLGLSH
GGVSTDHSELPIGAAATMAHEIGHSLGLSH
GGVSTDHSELPIGAAATMAHEIGHSLGLSH
GGVSTDHSELPIGAAATMAHEIGHSLGLSH
SAQLLTGRAFQGATVGLAPVEGMCRAESSEGGVSTDHSELPIGAAATMAHEIGHSLGLSHiN)
SAQLLTGRAFQGATVGLAPVEGMCRAESSEGGVSTDHSELPIGAAATMAHEIGHSLGLSHIEE
SHOLLTGREFQCRTVGLAPVERMEREEMSEGGVS TDHSELPIGIAATMAHE I GHSLCLEHRYAS

! 350

355
355
355
355

SAQLLTGRAFQGATVGLAPVEGMCRAESS
SAQLLTGRAFQGATVGLAPVEGMCRAESS
SAQLLTGRAFQGATVGLAPVEGMCRAESS
SAQLLTGRAFQGATVGLAPVEGMCRAESS

DPDGCCVEAAAESGGCVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLSNAPDPGL PVERRS
DPDGCCVEAAAESGGCVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLSNAPDPGLP VIR
DPDGCCVEAAAESGGCVMAAATGHPFPRVEFSACSRROQLRAFFRKGGGACLSNAPDPGLP VISR
DPDGCCVEAAAESGGCVMAAATGHPFPRVFSACSRROQLRAFFRKGGGACLSNAPDPGLP VSRS
DPDGCCVEAAAESGGCVMAAATGHPFPRVFSACSRROQLRAFFRKGGGACLSNAPDPGLPViEE]Y

DPDGCCVEAAAESGGCVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLSNAPDPGLP VIENRS
QGGCVMEAATGHPFPRVFSACSRRQLRTFFRKGGG CLS TS‘PGLL¥ 305
,,,,,,,,,,, SOLICHIFR SENMENTKDLY 409

PPALCGNGFVEAGEECDCGPGOECRDLCCFAHNCSLRPGAQCAHGDCCVRCLLKPAGALCINE
PPATCENGFVEAGEECDCGEPGOECRDLCCFAHNCSLRPGAQCAHGDCCVRCLLKPAGALC NS
PPALCGNGFVEAGEECDCGPGQECRDLCCFAHNCSLRPGAQCAHGDCCVRCLLKPAGALCIENE
PPALCGNGFVEAGEECDCGPGOECRDLCCFARNCSLR PGAQCAHGDCCVRCLLKPAGAL CIEYS
PPALCGNGFVEAGEECDCGPGQECRDLCCFAHNCSLRPGAQCAHGDCCVRCLLKPACALCIEE
PPALCGNGFVEAGEECDCGPGOECRDLCCFAHNCSLRPGAQCAHGDCCVRCLLKPAGALC N

7| 7\ 365
469

535
535
535
535
450
535
425
529

PAPEACFQVVNSAGDAHGNCGQDSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVPVDS
PAPEACFQVVNSAGDAHGNCGODSEGHFLPCAGRDALCGKLOCQGGKPSLLAPHMVPVDS|
PAPEACFQVVNSAGDAHGNCGODSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVPVDS
PAPEACFQVVNSAGDAHGNCGQODSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVPVDS
PAPEACFQVVNSAGDAHGNCGQODSEGHFLPCAGRDALCGKLQCQGGKPSLLAPHMVPVDS
PAPEACFQVVNSAGDAHGNCGQDSEGHFLPCAGRDALCGKLQCQGGKPSLL%PHMVPVDS

595
595
595
595
510
595
485
i 589

655
655
655

TVHLDGQEVTCRGALALPSAQLDLLGLELVEPGTQCGPRMVCQSRRCRKNAFQELQRCLT!
TVHLDGQEVTCRGALALPSAQLDLLGLELVEPGTQCEPRMVCQSRRCRKNAFQELQRCLT)
TVHLDGQEVTCRGALALPSAQLDLLGLELVEPGTQCGPRMVCQSRRCRRKNAFQELQRCLT]
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(o). Xek X% I-X' I T/ 1HT.DGOEVTCRGALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRRCRKNAFQELORCL TR
Q9BZ11 TVHLDGQEVTCRGALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRRCRKNAFQELQRCL TN
kR I TV DGOEY TCRGALALPS AQLDLLGLCLVEPGTQCGPRMVCOSRRCRKNAFOELORCL IR
AAK67164 R) 545
012960 5 648
NOV7a ACHSHGVCNSNHNCHCAPGWAPPFCDKPGFGGSMDSGPVQAENHDTFLLANLLSVLLPLL AR
NOV7b ACHSHGVCNSNHNCHCAPGWAPPFCDKPGFGGSMDSGPVQAENHDTFLLANLLSVLLPL L AR
Nov7c ACHSHGVCNSNHNCHCAPGWAPPFCDKPGFGGSMDSGPVQAENHDTFLLAMLLSVLLPLL AR
wXex WL Il CHSEGVCNSNENCHCAPGWAPPFCDKPGFGGSMDSGPVQAENHDTFLLAMLLS VLLPLL kR
Q9BZ11 ACHSHGVCNSNHNCHCAPGWAPPFCDKPGFGESMDSGPVQAENHDTFLLAMLLSVLLPLLIKEN
CAC33153 INGERHElE- -~~~ - -~~~ -~ — -~~~ - 692
ARK67164 605
012960 708
NOV7a PGAGLAWCCYRLPGAHLORCSHGCR R e PR P 748
NOV7b PGAGLAWCCYRLPGAHLOR CSHGCRR 748
Nov7c PGAGLAWCCYRLPGAHLORCSHGCRR e 748
- Xex Xk E-F B oG AGLANCCYRLPGAHLORCSWGCRR S e 748
Q9BZ11 PGAGLAWCCYRLPGAHLQRCSWGCRREEEEE P T P e 663
CAC33153 |3-CSSMSEe.CSQEPAWPGVATDSQ- ~~ === = === === =========o— oo 723
ARK67164 |INGIBNI(@vVQLP - - TFCHERGLCIR- - -~~~ === === === - mmm oo - 634
012960 768
Nov7a 808
NOV7b 789
NOvV7c 789
CAC33154 789
Q9BZ11 704
CAC33153 AIEKMAHTGTH - - HUAAFT 755
AAK67164 ----- R DM P LG VH P E I G T Gl P Pl D e WISC 664
012960 EETRSIFQKTTAAQNSSQPVNVVRRE ------------------ APSPVIQHGVQ 810
NoV7a ISR G SLAAWGPSPLGDNISSSFSA 867
NoV7b EKPLPAVSPDPQGGSLAAWGPSPLGDNISSSFS‘DQVQMPRSCLCGEPW GGHVGRKEGS 848
Nov7c EKPL P AVS DD PO R 827
CAC33154 |PIAFNGISRE)- - - -~ - - oo oo 812
Q9BZ11 EKPL P AVS PD PO 728
CAC33153 PQEMDSPGEWTLR- ~~========-=--—=——=- i 792
AAK67164 DORSHPPEIBLLS- -~~~ -mmmmmmmmmomom o= 685
012960 . ViSJ#RPPPEPMKPSPILP: 861
NOV7a KRGGERLGERPVWSPGSPGCAAELEKRSSAERSWHGANSRKAGGTQK- - - - - - 914

NOV7b KRGGFRLGIBRPVWS PGSPGCAAELEKRSSAERSWHGANSRKAGGTQK- - - - - - 895

Nov7c KRGGFRLGERPVWSPGSPGCAAELEKRSSAERSWHGANSRKAGGTQK - - - - - - 874

CAC33154 === == === o= — oo e oooo 812

QOBZLL = o m e e oo 728

CAC33153 RCQDPASGER---- ===~ =mmm e oo 802

BAARETL64  — === = m = mm o e 685

012960 LPVTFAHKEPLLVLTPATHKPPITNSATQLKGPHRPIQGGKVQAAAAAFLORK 914

Domain results for NOV7 were collected from the Pfam database, and then identified by

the Interpro domain accession number. The results are listed in Table 7J with the statistics and
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domain description. These results indicate that the NOV7 polypeptides have properties similar to

those of other proteins known to contain these domains.

Table 7J. Domain Analysis of NOV7

PSSMs Producing Significant Alignments Score E

(bits) Value
Reprolysin (M12B) family zinc metalloprotease: domain 1 of 1, 306.6 3.1e-88
from 210 to 409

Reprolysin kYiELvIVvDhgmytkygsdlnkirqrVhgivNLvNelYrpgLNILV
NN R R R e C o s o = SIS AT S A B
NOV7a KYLELYIVADHTLFLTRHRNLNHTKQRLLEVANYVDQLLRT-LDIQV

vLvgLEIWsdghkInvgsdandTLhsFgeWRetdLlkrksHDnAgLLtgl
R R R E e N e I R e L AR
NOV7a ALTGLEVWTERDRSRVTQDANATLWAFLQWRRG-LWAQRPHDSAQLLTGR

dfdgntiGaAyvggmCspkrSvGVvgdhspivl1vAVtMAHELGHNLGME
I C I E R R e e N e e N A ES E E
NOV7a AFQGATVGLAPVEGMCRAESSGGVSTDHSELPIGAAATMAHEIGHSLGLS

HDdknkdgCtCe. . .gggsCIMnpvassspskKkFSnCSkddygkFltkg
| ]++  #]+ + | bbb r | [ e |
NOvV7a HDPD- - -GCCVEaaaESGGCVMAAATGHPFPR-VFSACSRRQLRAFFRKG

kpqCLINkP  (SEQ ID NO:84)
+e] ||+ 4
NOV7a GGACLSNAP  (SEQ ID NO:22)

Pep M12B propep (Reprolysin family propeptide): domain 1 of 1, | 112.3 9e-30
from 80 to 198

M12B Propep hLeknrsllapdftvttYdedGtlvteepligddHCYyYqGyVeGypn
R o S [ [ i o [ ) I IS oy s
NOv7a ELEKNHRLLAPGYIETHYGPDGQPVVLAPNHT-DHCHYQGRVRGFPD

SavslSTCsGgLRGilglenlsYgIEPle. .ssdgf.eHiivgiendkte
|+] ++]]+] +++ I I e e
NOV7a SWVVLCTCSGMSGLITLSRNASYYLRPWPprGSKDFgTHE IFRMEQLLTW

pspcgecgslststdssygirsasp (SEQ ID NO:85)
S A M T N S S S S
NOV7a KGTCGHRDPGN—KAGMTSLPGGPQ (SEQ ID NO:22)

The NOV7 disclosed in this invention is expressed in at least the following tissues:
Ascending Colon, Cervix, Heart, Liver, Lymph node, Mammary gland/Breast, Ovary, Peripheral

Blood, Placenta, Retina, Skin, Stomach, Testis, Uterus, and Whole Organism. This information
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was derived by determining the tissue sources of the sequences that were included in the invention
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or
RACE sources.

The protein similarity information, expression pattern, and map location for the ADAM13-
like protein and nucleic acid disclosed herein suggest that this protein may have important
structural and/or physiological functions characteristic of the ADAM protein family. Therefore,
the nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic
applications and as a research tool. For example, the compositions of the present invention will
have efficacy for treatment of patients suffering from: Xerostomia, Scleroderma, Hypercalceimia,
Ulcers, Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, Cirrhosis, Inflammatory
bowel disease, Diverticular disease, Hirschsprung's disease , Crohn's Disease, Appendicitis,
Endometriosis,Fertility, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart
defects, Aortic stenosis ,Atrial septal defect (ASD),Atrioventricular (A-V) canal defect, Ductus
arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal defect (VSD), valve
diseases,Tuberous sclerosis, Scleroderma, Obesity, Aneurysm, Fibromuscular dysplasia, Stroke,
Bleeding disorders, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura,
autoimmume disease,allergies, immunodeficiencies, Graft vesus host, Anemia, Ataxia-
telangiectasia, Lymphedema , Allergies, and Tonsilitis and other diseases, disorders and
conditions of the like.

The novel nucleic acid encoding the ADAM13-like protein of the invention, or fragments
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic acid
or the protein are to be assessed. These materials are further useful in the generation of antibodies
that bind immunospecifically to the novel substances of the invention for use in therapeutic or
diagnostic methods. These antibodies may be generated according to methods known in the art,
using prediction from hydrophobicity charts, as described in the “Anti-NOVX Antibodies”
section below. The disclosed NOV7 protein has multiple hydrophilic regions, each of which can
be used as an immunogen. In one embodiment, a contemplated NOV7 epitope is from about
amino acids 40 to 60. In another embodiment, a contemplated NOV7 epitope is from about
amino acids 70 to 125. In alternative embodiments, contemplated NOV7 epitopes include from
about amino acids 140 to 210, 220 to 250, 260 to 310, 320 to 360, 370 to 410, 420 to 460, 470 to
610, 620 to 700, and 710 to 910.
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NOVS

Yet a further NOVX protein of the invention, referred to herein as NOVS (alternatively
referred to as CG50321-01), is a leucine-rich repeat containing an F-box protein-like protein.

F-box proteins are an expanding family of eukaryotic proteins characterized by an
approximately 40 amino acid motif, the F box (so named because cyclin F was one of the first
proteins in which this motif was identified). Some F-box proteins are known to be critical for the
controlled degradation of cellular regulatory proteins. In fact, F-box proteins are one of the four
subunits of ubiquitin protein ligases called SCFs. SCF ligases bring ubiquitin conjugating
enzymes (either Ubc3 or Ubc4) to substrates that are specifically recruited by the different F-box
proteins. The need for high substrate specificity and the large number of known F-box proteins in
yeast and worms suggest the existence of a large family of mammalian F-box proteins. Some of
these proteins contain WD-40 domains or leucine-rich repeats; others contain either different
protein-protein interaction modules or no recognizable motifs. They named the F-box proteins-
that contain WD-40 domains Fbws, those containing leucine-rich repeats, Fbls, and the remaining
ones Fbxs. The marked differences in F-box gene expression in human tissues is exemplar of
their distinct role in ubiquitin-dependent protein degradation.

The NOVS protein predicted here is localized extracellularly at the plasma membrane.
Therefore, it is likely that this leucine-rich containing F-box protein-like protein is accessible to a
diagnostic probe, and for the various therapeutic applications described herein.

The NOV8 protein disclosed in this invention maps to chromosome 17. This information
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen
Corporation, public ESTs, public literature references and/or genomic clone homologies.

The NOVS nucleic acid (SEQ ID NO:27) of 1307 nucleotides encodes a novel leucine-rich
containing F-box protein-like protein and is shown in Table 8A. An open reading frame for the
mature protein was identified beginning with a ATG initiation codon at nucleotides 17-19 and
ending with a TGA codon at nucleotides 1283-1285. Putative untranslated regions upstream
from the start codon and downstream from the termination codon are underlined in Table 8A.

The start and stop codons are in bold letters.
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Table 8A. NOVS8 Nucleotide Sequence (SEQ ID NO:27)

CAAGAGCAGGTTTGAGATGTTCTCAAATAGTGATGAAGCTGTAATCAATARARAACTTCCCARAAGAACTCCTGTT
ACGGATATTTTCTTTTCTAGATGTTGTTACCCTGTGCCGCTGTGCTCAGGTCTCCAGGGCCTGGAATGTTCTGGC
TCTGGATGGCAGTAACTGGCAGCGAATTGACCTATTTGATTTCCAGAGGGATATTGAGGGCCGAGTAGTGGAGAA
TATTTCAAAACGATGTGGGGGCTTTTTACGAARAGTTAAGTCTTCGTGGATGTCTTGGAGTGGGAGACAATGCATT
AAGAACCTTTGCACAAAACTGCAGGAACATTGAAGTACTGAATCTAAATGGGTGTACAAAGACAATAGACGCTAC
ATGTACTAGCCTTAGCAAGTTCTGTTCCAAACTCAGGCACCTTGACTTGGCTTCCTGTACATCAATAACAAACAT
GCCTCTAAARAGCTCTGAGTGAGGGATGTCCACTGTTGGAGCAGTTGAACATTTCCTGCGTGTGACCAAGTAACCAA
GGATGGCATTCAAGCACTAGTGAGGGGCTCGTGGGGGTCTCAAGGCCTTATTCTTAAAAGGCTGCACGCAGCTAGA
AGATGAAGCTCTCAAGTACATAGGTGCACACTGCCCTGAACTGGTGACTTTGAACTTGCAGACTTGCTTGCAAAT
CACAGATGAAGGTCTCATTACTATATGCAGAGGGTGCCATAAGTTACAATCCCTTTGTGCCTCTGGCTGCTCCAA
CATCACAGATGCCATCCTGAATGCTCTAGGTCAGAACTGCCCACGGCTTAGAATATTGGAAGTGGCAAGATGTTC
TCAATTAACAGATGTGGGCTTTACCACTCTAGCCAGGAATTGCCATGAACTTGAAAAGATGGACCTGGAAGAGTG
TGTTCAGATAACAGATAGCACATTAATCCAACTTTCTATACACTGTCCTCGACTTCAAGTATTGAGTCTGTCTCA
CTGTGAGCTGATCACAGATGATGGAATTCGTCACCTGGGGAATGGGGCCTGCGCCCATGACCAGCTGGAGGTGAT
TGAGCTGGACAACTGCCCACTAATCACAGATGCATCCCTGGAGCACTTGAAGAGCTGTCATAGCCTTGAGCGGAT
AGAACTCTATGACTGCCAGCAARTCACACGGGCTGCGAATCAAGAGACTCAGGACCCATTTACCCAATATTAAAGT
CCACGCCTACTTCGCACCTGTCACTCCACCCCCATCAGTAGGGGGCAGCAGACAGCGCTTCTGCAGATGCTGCAT
CATCCTATGACAATGGAGGTGGTCAACCTTGG

The sequence of NOV8 was derived by laboratory cloning of cDNA fragments covering
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of
the full length and/or part of the DNA sequence of the invention from public human sequence
databases.

The cDNA coding for the NOV8 sequence was cloned by the polymerase chain reaction
(PCR). PCR primers were designed based on in silico predictions of the full length or some
portion (one or more exons) of the cDNA/protein sequence of the invention. The DNA sequence
and protein sequence for a novel leucine-rich containing F-Box protein-like gene were obtained
by exon linking, or SeqCalling™ Technology and are reported here as NOVS. These primers
and methods used to amplify NOV8 cDNA are described in Example 2.

The NOVS polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 422 amino acid
residues in length and is presented using the one-letter amino acid code in Table 8B. The SignalP,
Psort and/or Hydropathy results predict that NOVS has a signal peptide and is likely to be
localized extracellularly at the plasma membrane with a certainty of 0.6500. In alternative
embodiments, a NOV8 polypeptide is located to the cytoplasm with a certainty of 0.4500, the
microbody (peroxisome) with a certainty of 0.3000, or the mitochondrial matrix space with a

certainty of 0.1000.
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Table 8B. Encoded NOVS Protein Sequence (SEQ ID NO:28)

IL

MFSNSDEAVINKKLPKELLLRIFSFLDVVTLCRCAQVSRAWNVLALDGSNWQRIDLEFDFQRDIEGRVVENISKR
CGGFLRKLSLRGCLGVGDNALRTFAQNCRNIEVLNLNGCTKTIDATCTSLSKFCSKLRHLDLASCTSITNMPLK
ALSEGCPLLEQLNISWCDQVTKDGIQALVRGCGGLKALFLKGCTQLEDEALKYIGAHCPELVTLNLQTCLQITD
EGLITICRGCHKLQSLCASGCSNITDAILNALGONCPRLRILEVARCSQLTDVGFTTLARNCHELEKMDLEECV
QITDSTLIQLSIHCPRLQVLSLSHCELITDDGIRHLGNGACAHDQLEVIELDNCPLITDASLEHELKSCHSLERI
ELYDCQQITRAGIKRLRTHLPNIKVHAYFAPVTPPPSVGGSRQRFCRCCI

SNP variants of NOV8 are disclosed in Example 3.

The amino acid sequence of NOVS has high homology to other proteins as shown in Table

8C.

Table 8C. BLASTX Results from Patp Database for NOVS

Smallest
High Sum
Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAB48290 Human ZF1 protein 1819 2.1e-187
patp:AAB92961 Human protein sequence 1818 2.7e-187
patp:AAB92791 Human protein sequence 1817 3.4e-187
patp:AAY 83090 F-box protein FBP-22 - Homo sapiens 1786 6.5¢-184
patp:AAY02274 A F-box protein sequence - Homo sapiens 1562 3.6e-160

In a search of sequence databases, it was found, for example, that the NOV 8 nucleic acid

sequence of this invention has 737 of 801 bases (92%) identical to a gb: GENBANK-

ID:AF182443Jacc:AF182443.1 mRNA from Rattus norvegicus (Rattus norvegicus F-box protein

FBL2 (FBL2) mRNA, complete cds). Further, the full amino acid sequence of the disclosed

NOV8 protein of the invention has 328 of 422 amino acid residues (77%) identical to, and 375 of

422 amino acid residues (88%) similar to, the 423 amino acid residue ptar:SPTREMBL-

ACC:Q9UK27 protein from Homo sapiens (Human) (LEUCINE-RICH REPEATS
CONTAINING F-BOX PROTEIN FBL3).

Additional BLASTP results are shown in Table 8D.

Table 8D. NOV8 BLASTP Results

Gene Index/
Identifier

Protein/Organism

Length of | Identity (%)
aa

Positives (%%)

Expect Value
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RIKEN CDNA 2610511F20 420/422 420/422
AAHO07557 | GENE - Homo sapiens 422 (99%) (99%) 2.0e-230
(Human)

Q9CZV38 2610511F20RIK PROTEIN 422 416/422 417/422 1.1e-227
- Mus musculus (Mouse) (98%) (98%)
LEUCINE-RICH

QOUK27 REPEATS CONTAINING 423 328/422 375/422 1.6e-187
F-BOX PROTEIN FBLS3 - (77%) (88%)

Homo sapiens (Human)

QOUKAS F-BOX PROTEIN FBL2 - 425 328/422 375/422 2.7e-187
Homo sapiens (Human) (77%) (88%)

CDNA FLJ10576 FIS,
CLONE NT2RP2003329,

QINVQS8 WEAKLY SIMILAR TO 423 327/422 375/422 3.4e-187
PUTATIVE ADENYLATE (77%) (88%)

CYCLASE
REGULATORY PROTEIN
- Homo sapiens (Human)

A multiple sequence alignment is given in Table 8E in a Clustal W analysis comparing

NOV8 with related protein sequences disclosed in Table 8D.

Table 8E. ClustalW Analysis of NOV8

1. SEQ ID NO.: 28 NOVS

2. SEQ ID NO.: 86

3. SEQ ID NO.: 87 Q9CZVS8

NOVS8
AAHO07557
Q9CZV8
Q9UKR27
Q9UKAS5
QINVQ8

NOV8
ARAHO07557
Q9CZV8
Q9UK27
Q9UKAS
QONVQ8

NOVS8
AAH07557
QoCzZVs
QOUK27
QOUKAS5
QONVQS8

Novs
AAHO7557

¥ TNKKLPKELLLRIFSFLDIVTLCRCAQY
] TLCRCAQYSIA

RGC BT GO TQLEDEAT.KMT
RGC 13T INGCTOLEDEALKMI

AAHO07557

4. SEQIDNO.: 88
5. SEQ ID NO.: 89
6. SEQ ID NO.: 90

119

INTFAQNCRNT

EESWCDQ

QIUK?27
QOUKAS
QINVQS

LALDGSNWQRIDLF)
LALDGSNWQRIDLEF

EVLNLNGCT TN

AN

TKDGI®A

ISWCDQETKDG IIHA
IESWCDOMTRKDG T|HA

I8SWCDOMTKDG IA

€N ClZE L VIVLNL. QIR L
€z ICIZET VINLNLOCife) L

N T CRGCHINL O
kRiH T CRGCHINLOS

57
57
57
58
60
58

117
117
117
118
120
118

177
177
177
178
180
178

237
237
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Q9CZV8 S 237
Q9UK27 | 238
Q9UKAS : 240
QINVQ8 . 238
NOVS8 v Q 297
AAHO07557 CSQLTD‘GFTTLARNCHELEKMDLEECEQ 297
Q9CzZV8 CSeLTDWGFTINL.ARNCHELEKMDLEECY /O IPEN
Q9UK27 298
Q9UKAS 300
QONVOQ8 298
NOVS g 357
AAHO07557 S 357
Q9CzZV8 357
Q9UK27 “ 358
QYUKAS TTDSTLIQLS IHCPILOMLSLSHCELITDDG I LSHST GIEIERIIR 360
QINVQS ITDSTLIQLSIHCP(LQHLSLSHCELITDDGIL LiENERACEHIIT VIR E LDNCIRL T TDZEE:
NOVS 417
ARHO07557 417
Q9CzZVs 417
Q9UK27 418
QYUKRAS 420
QINVQS8 418
NOV8 422

ARHO07557 422

Q9CzZVS8 422

Q9UK27 423

Q9UKASB 425

QINVQ8 423

Domain results for NOVS§ were collected from BLAST sample domains found in the
Smart and Pfam collections, and then identified by the Interpro domain accession number. The
results are listed in Table 8F with the statistics and domain description. These results indicate that
the NOV8 polypeptide has properties similar to those of other proteins known to contain these

domains and similar to the properties of these domains.

Table 8F. Domain Analysis of NOVS

PSSMs Producing Significant Alignments Score E
(bits) Value
F-box: domain 1 of 2, from 9 to 56 29.3 9¢e-05
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F-box £s1lrLPddllekilsrLplkdllslskvskkfrslvdsl.ldv.kl
[ | 44+ 4|+ bbbbbbbbd b b bbb 4
NOV8 VINKKLPKELLLRIFSFLDVVTLCRCAQVSRAWNVLALDGsSNWQxID

1 (SEQ ID NO:91)
+
NOv8 L (SEQ ID NO:28)

The Leucine-rich containing F-Box protein-like protein disclosed in this invention is
expressed in at least the following tissues: Adrenal Gland, Bladder, Bone marrow, Brain (fetal),
Brain (whole), Brain (amygdala), Brain (cerebellum), Brain (hippocampus), Brain (thalamus),
Cerebral Cortex, Colorectal, Endothelial cells, Heart, Kidney, Kidney (fetal), Liver, Liver (fetal),
Lymph node, Lung, Lung (fetal), Mammary gland, Ovary, Pancreas, Pituitary gland, Placenta,
Prostate, Salivary gland, Skeletal Muscle, Small intestine, Spinal cord, Spleen, Stomach, Testis,
Trachea, Thymus, Thyroid, Uterus, and several cancer cell lines including Breast ca. (except
Breast ca. MDA-N), CNS ca, Colon ca., Gastric ca., Liver ca., Melanoma, Ovarian ca., Pancreatic
ca., Prostate ca, and Renal ca. at a measurably higher level than the following tissues: Adipose
and one cancer cell line Breast ca. MDA-N. Furthermore, the expression level is even higher in
two particular cancer cell lines: Lung ca. (non-s.cl) NCI-H522 and Gastric ca. (liver met) NCI-
N87.

The protein similarity information, expression pattern, and map location for the leucine-
rich repeats containing F-Box protein-like protein and nucleic acid disclosed herein suggest that
this protein may have important structural and/or physiological functions characteristic of the F-
Box protein family. Therefore, the NOV8 nucleic acids and proteins of the invention are useful in
potential diagnostic and therapeutic applications and as a research tool. For example, since the
protein of the invention is ubiquitously expressed in many tissues, the compositions of the present
invention will have efficacy for treatment of patients suffering from diseases associated with these
tissues. Also since the expression level of the invention is much higher in two particular cancer
cell lines: Lung ca. (non-s.cl) NCI-H522 and Gastric ca. (liver met) NCI-N87, the invention may

be useful in diagnosis and treatment of these cancers.

The novel nucleic acid encoding the leucine-rich repeats containing F-Box protein-like
protein of the invention, or fragments thereof, are useful in diagnostic applications, wherein the
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presence or amount of the nucleic acid or the protein are to be assessed. These materials are
further useful in the generation of antibodies that bind immunospecifically to the novel substances
of the invention for use in therapeutic or diagnostic methods. These antibodies may be generated
according to methods known in the art, using prediction from hydrophobicity charts, as described
in the “Anti-NOVX Antibodies” section below. The disclosed NOV8 protein has multiple
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a
contemplated NOVS epitope is from about amino acids 10 to 15. In another embodiment, a
contemplated NOVS epitope is from about amino acids 40 to 80. In other specific embodiments,
contemplated NOVS epitopes are from about amino acids 85 to 110, 120 to 140, 148 to 150, 155
to 180, 190 to 210, 225 to 230, 240 to 250, 253 to 260, 262 to 270, 275 to 300, 325 to 345, 350 to
400, and 405 to 420.

NOV9

Still yet a further NOVX protein of the invention, referred to herein as NOV9
(alternatively referred to as CG55902-01), is a steroid binding-like protein.

Steroid binding proteins are involved in reproductive behavior, cell cycle progression and
various important physiologic pathologies.

The NOVO protein disclosed herein is predicted to localize extracellularly. Therefore, it is
likely that this steroid binding protein-like protein is accessible to a diagnostic probe, and for the
various therapeutic applications described herein.

The NOV?9 protein disclosed in this invention maps to chromosome 12. This information
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen
Corporation, public ESTs, public literature references and/or genomic clone homologies.

The NOV9 nucleic acid (SEQ ID NO:29) of 499 nucleotides encodes a novel steroid
binding protein-like protein and is shown in Table 9A. An open reading frame for the mature
protein was identified beginning with a ATG initiation codon at nucleotides 19-21 and ending
with a TGA codon at nucleotides 442-444. Putative untranslated regions upstream from the start
codon and downstream from the termination codon are underlined in Table 9A. The start and stop

codons are in bold letters.
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Table 9A. NOVY Nucleotide Sequence (SEQ ID NO:29)

TTCACTGTGGTGGGCCCCATGCCAGGGLAGTGGCTGCAGCAGCTGGCAGTGCTAGTCCTGATTCTGGTGCTAGCCT
GGGGGGCTGGTCTACTATGGCAGGAGAAGGATCAGCCCATCTATTTGGCAGTGAAGGGAGTGGGGCTTGATGTCAC
CTCTGGAAAGGGGTTTTATGGACAAAGAGCCCCCTACAATGCCTTGACCAGGAAGGACTCTGCTAGAGGGGTAGCC
AAGGTGTCCTTGGATCATGTAGACCTTACCTGTGACACAACAGGTCTCATAGCCAAGAAGTTGGAGTCCATGGATG
ATGTCTTCACCAGTGTGTACAAAGCCAAACACCCAATTGTCAGCTACAGGGCTCAGACAATTCTCAATGAGTTTGG
CAGCCCCAACCTGGACTTCAAGGCTGAAGACCAGCCCCTTTTTGACAAGAAGGAGGGGTTCTGAGGTTTCATCTGC
AGGAGCAGGTTTTTGGGAGAGTGAGGTAGGAAGACATTCCAGC

The sequence of NOV9 was derived by laboratory cloning of cDNA fragments covering
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of
the full length and/or part of the DNA sequence of the invention from public human sequence
databases.

The NOV9 polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 141 amino acid
residues in length and is presented using the one-letter amino acid code in Table 9B. The SignalP,
Psort and/or Hydropathy results predict that NOV9 has a signal peptide and is likely to be
localized extracellularly with a certainty of 0.8200. In alternative embodiments, a NOV9
polypeptide is located to the microbody (peroxisome) with a certainty of 0.1274, the endoplasmic
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a

certainty of 0.1000.

Table 9B. Encoded NOV9 Protein Sequence (SEQ ID NO:30)

MPGQWLQQLAVLVLILVLAWGAGLLWQEKDQPIYLAVKGVGLDVITSGKGFYGQRAPYNALTRKDSARGVAKV
SLDHVDLTCDTTGLIAKKLESMDDVFTSVYKAKHPIVSYRAQTILNEFGSPNLDFKAEDQPLFDKKEGF

The amino acid sequence of NOV9 has high homology to other proteins as shown in Table

9C.
Table 9C. BLASTX Results from Patp Database for NOV9
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAY 94866 Human protein clone HP10557 427 2.2e-42
patp:AAB98322 Human PA27 protein 427 4.6e-42
patp:AAY76019 Rat dermal papilla protein DP3 412 6.6e-41
patp:AABS55958 Skin cell protein 412 6.6e-41
patp:AAB98325 Human ortholog of rOv0-176.7A (PA27) protein sequence 240 8.7e-23
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In a search of sequence databases, it was found, for example, that the NOV9 nucleic acid
sequence of this invention has 392 of 484 bases (80%) identical to a gb: GENBANK-
ID:AF173937|acc:AF173937.1 mRNA from Homo sapiens (Homo sapiens secreted protein of
unknown function (SPUF), mRNA, complete cds). Further, the full amino acid sequence of the

5  disclosed protein of the invention has 85 of 115 amino acid residues (73%) identical to, and 96 of
115 amino acid residues (83%) similar to, the 172 amino acid residue ptnr:SPTREMBL-
ACC:Q9UMXS protein from Homo sapiens (Human) (SECRETED PROTEIN OF UNKNOWN
FUNCTION).

Additional BLASTP results are shown in Table 9D.

10
Table 9D. NOV9 BLASTP Results
Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa
SECRETED PROTEIN OF 85/115 96/115
QIUMX5 | UNKNOWN FUNCTION - 172 (73%) (83%) 2.8e-42
Homo sapiens (Human)
1110060M21RIK 84/115 96/115
Q9CQ45 PROTEIN - Mus musculus 171 (73%) (83%) 2.3e-39
(Mouse)
PUTATIVE STEROID
Q9SK39 BINDING PROTEIN - 100 30/82 53/82 3.5¢e-11
Arabidopsis thaliana (36%) (64%)
(Mouse-ear cress)
PUTATIVE STEROID
QI9FVZ7 MEMBRANE BINDING 232 32/94 54/94 6.4e-09
PROTEIN - Oryza sativa (34%) (57%)
(Rice)
A multiple sequence alignment is given in Table 9E in a Clustal W analysis compéring
NOV9 with related protein sequences disclosed in Table 9D.
15 Table 9E. ClustalW Analysis of NOV9
1. SEQ ID NO.: 30 NOV9 4. SEQID NO.: 94 QI9SK39
2. SEQIDNO.: 92 QoUMXS 5. SEQIDNO.: 95 Q9FVZ7
3. SEQIDNO.: 93 Q9CQ45
20
NOVY ~ —mmmmmmmmmmmm e MEGO LA“LNLL L WG-- 21
QIUMXS ~----m-m—mmmmmm— - MVGPAIZRRRIER PIRVNEAVIRAIBAD - - - - - -~ — - GLETARAGQ 33
Q9CQ45 ~-- e MARPAIFWWR) LAAL'L A LHL P-—-—=m = SAWAGQ 32
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QOSK3 O — - oo e e 1
Q9FVZ7 MARAVAELWETLKQAIVAYTGLSEAAFFTAVINMAAATIYHVVSGIFAGPPPPPPERPRDEP 60
NOVY  —mmmmmmemmom e BeLLwod 62
W10 s GRS DN S U P TEEE LAY € GIREEDOPT YLAVKGVVFDV TSGR 93
OLTe/o L Ly SN DL e 3 A F TEEE LAY €GIEEDOP T YLAVKGVVFDVTSGKI 92
Q9SK39 - -------- - -MENAOISOMNETDIHS KIARY VI 49
Q9FVZ7 EAERLPPPVQLGEVSHHAIROMDESDPKKIFLL] 120
NOV9 122
QoUMX5 153
Q9CQ45 152
Q9SK39 - 96
Q9FVZ7 y 179
NOV9
QIUMXS5
Q9CQ45
Q9SK39
QOFVZ7

Domain results for NOV9 were collected from BLAST sample domains found in the

Smart and Pfam collections, and then identified by the Interpro domain accession number. The

results are listed in Table 9F with the statistics and domain description. These results indicate that

the NOV9 polypeptide has properties similar to those of other proteins known to contain these

domains and similar to the properties of these domains.

Table 9F. Domain Analysis of NOV9

PSSMs Producing Significant Alignments Score E
(bits) Value
Steroid Binding Domain (SBD): domain 1 of 1, from 28 to 113 52.2 1.2e-11
SBD DFTpeEerYDGSdedkpIylAikaVYDVtrGrkFYGPgGPYslFA
b || | [l4+]+ [ #] )4+t
NOV9  mmemmmmemoee EX-DQPIYLAVKGVGLDVTSGKGFYGQRAPYNALT

GrDASRalatmsfDeedlkdsDeEidDlsdLsadeleal.reWetk.FkakK
N E N B [ +4+] ++ bt bbb ]

NOV9 RKDSARGVAKVSLDHVDLT-----~ CDTTGLIAKKLESMDDVFTSVYKAK

YpvVGrLi (SEQ ID NO:96)
++| 4+

NOv9 HPIVSYRA (SEQ ID NO:30)

The steroid binding protein-like protein disclosed in this invention is expressed in a variety

of tssues.
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The protein similarity information, expression pattern, and map location for the steroid
binding protein-like protein and nucleic acid disclosed herein suggest that this protein may have
important structural and/or physiological functions characteristic of the steroid binding protein
family. Therefore, the NOV9 nucleic acids and proteins of the invention are useful in potential
diagnostic and therapeutic applications and as a research tool. For example, the compositions of
the present invention will have efficacy for treatment of patients suffering from: cancer, cataracts,
obesity, diabetes, hyperlipidemia, infertility, inflammation, CNS disorders and other diseases,
disorders and conditions of the like.

The novel nucleic acid encoding the steroid binding protein-like protein of the invention,
or fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the
nucleic acid or the protein are to be assessed. These materials are further useful in the generation
of antibodies that bind immunospecifically to the novel substances of the invention for use in
therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX
Antibodies” section below. The disclosed NOV9 protein has multiple hydrophilic regions, each
of which can be used as an immunogen. In one embodiment, a contemplated NOV9 epitope is
from about amino acids 25 to 37. In another embodiment, a contemplated NOV9 epitope is from
about amino acids 42 to 78. In other specific embodiments, contemplated NOV9 epitopes are

from about amino acids 81 to 92, and 95 to 135.

NOV10

Another NOVX protein of the invention, referred to herein as NOV 10, includes two novel
steroid dehydrogenase-like proteins. The disclosed proteins have been named NOV10a and
NOV10b.

Steroid dehydrogenase enzymes influence mammalian reproduction, hypertension,
neoplasia, and digestion. The three-dimensional structures of steroid dehydrogenase enzymes
reveal the position of the catalytic triad, a possible mechanism of keto-hydroxyl interconversion, a
molecular mechanism of inhibition, and the basis for selectivity.

The NOV10 proteins disclosed here are predicted to localize at the plasma membrane.
Therefore, it is likely that these proteins are accessible to a diagnostic probe, and for the various

therapeutic applications described herein.
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The NOV10 proteins in this invention map to chromosome 16. This information was
assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen

Corporation, public ESTs, public literature references and/or genomic clone homologies.

NOV10a

In one embodiment, a NOV10 variant is NOV10a (alternatively referred to herein as
CG50307-01), which encodes a novel steroid dehydrogenase-like protein and includes the 1831
nucleotide sequence (SEQ ID NO:31) shown in Table 10A. An open reading frame for the
mature protein was identified beginning with an ATG codon at nucleotides 183-185 and ending
with a TGA codon at nucleotides 1173-1175. Putative untranslated regions downstream from the
termination codon and upstream from the initiation codon are underlined in Table 10A, and the

start and stop codons are in bold letters.

Table 10A. NOV10a Nucleotide Sequence (SEQ ID NO:31)

ACCGGTTTGGAAGACTTTGCCGGCCTGCAGGACACATGATGACATTGGACCCACCCTCCCCAGCTCGGAGTCTT
TAACTCAGTCACATCTACGGAGTCCCTTTGGCCACATAAGATTGGCCTTAAGAGAAGGACGGAGCCACATACTG
CTGACGGCCCAGAACTGGCAGAGAGAAGGTTGCCATGGCTGCTGTTGACAGTTTCTACCTCTTGTACAGGGAAA
TCGCCAGGTCTTGCAATTGCTATATGGAAGCTCTAGCTTTGGTTGGAGCCTGGTATACGGCCAGAAAAAGCATC
ACTGTCATCTGTGACTTTTACAGCCTGATCAGGCTGCATTTTATCCCCCGCCTGGGGAGCAGAGCAGACTTGAT
CAAGCAGTATGGAAGATGGGCCGTTGTCAGCGGTGCAACAGATGGGATTGCGAAAAGCCTACGCTGAAGAGTTAG
CAAGCCGAGGTCTCAATATAATCCTGATTAGTCGGAACGAGGAGAAGTTGCAGGTTGTTGCTAAAGACATAGCC
GACACGTACAAAGTGGAAACTGATATTATAGTTGCGGACTTCAGCAGCGGTCGTGAGATCTACCTTCCAATTCG
AGAAGCCCTGAAGGACAARAGACGTTGGCATCTTGGTAAATAACGTGGGTGTGTTTTATCCCTACCCGCAGTATT
TCACTCAGCTGTCCGAGGACAAGCTCTGGGACATCATAAATGTGAACATTGCCGCCGCTAGTTTGATGGTCCAT
GTTGTGTTACCGGGAATGGTGGAGAGAAAGAAAGGTGCCATCGTCACGATCTCTTCTGEGCTCCTGCTGCARALCC
CACTCCTCAGCTGGCTGCATTTTCTGCTTCTAAGGCTTATTTAGACCACTTCAGCAGAGCCTTGCAATATGAAT
ATGCCTCTAAAGGAATCTTTGTACAGAGTCTAATCCCTTTCTATGTAGCCACCAGCATGACAGCACCCAGCAAC
TTTCTGCACAGGTGCTCGTGETTGGTGCCTTCGCCAAAAGTCTATGCACATCATGCTGTTTCTACTCTTGGGAT
TTCCAAAAGGACCACAGGATATTGGTCCCATTCTATTCAGTTTCTTTTTGCACAGTATATGCCTGAATGGCTCT
GGGTGTGGGGAGCAAATATTCTCAACCGTTCACTACGTAAGGAAGCCTTATCCTGCACAGCCTGAGTCTGGATG
GCCACTTGAGAAGTTTTGCCAACTCCTGGGAACCTCGATATTCTGACATTTGGAAAAACACATTTAATTTATCT
CCTGTGTTTCATTGCTGATTATTCAGCATACTGTTGATTCGTCATTTGCAAAACACACATAATACCGTCAGAGT
GCTGTGAAAAACCTTAAGGGTGTGTGGATGGCACAGGATCAATAATGCCTGAGGCTGATTGACGACATCTACAT
TTCAGTGCTTTTTCCCTAAGCTGTTTGAAAGTTACGCTTTTCTGTTGTTCTAGAGCCACAGCAGTCTAATATTG
AAATATAATATGATTGTCAGGTCTTATAATTTCAGATGTTGTTTTTTAAGGGAAATTGACCATTTCACTAGAGG
AGTTGTGCTGGTTTTTACATGTGCATCAAGGAAAGACTACTGGAAAAGTATTTATTTTGGTAACTAAGATTGCT
GGCTACTATTAGGGACACACTCCGGGCTGTTTGGTATAGCTCTACCTGGTTTGACTATCTGTCATGGAAATGCT
GCCTTCCACTGGTTTTTCCTTTGAGACGGGGTGTGTGCCTGEEGTTGTGEGGGCCCTTGGGCCCCTTTTTTTTGGT
GCCCCTTCTTCCACCCACTTTCGGCCCGCGGGCCCCCTGECGCTCTGGETTTCLCC

The sequence of NOV10a was derived by laboratory cloning of cDNA fragments, by in

silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
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sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequenée databases, and provided either the full length DNA sequence, or some portion thereof.

The DNA sequence and protein sequence for a novel transmembrane-like gene were
obtained by SeqCallingTM Technology and are reported here as NOV10a. These methods used
to amplify NOV10a cDNA are described in Example 2. )

The NOV10a polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is 330 amino acid
residues in length and is presented using the one-letter amino acid code in Table 10B. The
SignalP, Psort and/or Hydropathy results predict that NOV10a has no known signal peptide and is
likely to be localized at the plasma membrane with a certainty of 0.7000. In alternative
embodiments, a NOV10a polypeptide is located to the mitochondrial inner membrane with a
certainty of 0.6577, the microbody (peroxisome) with a certainty of 0.4556, or the mitochondrial
matrix space with a certainty of 0.2792.

Table 10B. Encoded NOV10a Protein Sequence (SEQ ID NO:32)

MAAVDSFYLLYREIARSCNCYMEALALVGAWYTARKSITVICDFYSLIRLHFIPRLGSRADLIKQYGRWAVVSGA
TDGIGKAYAEELASRGLNIILISRNEEKLQVVAKDIADTYKVETDIIVADFSSGREIYLPIREALKDKDVGILVN
NVGVFYPYPQYFTQLSEDKLWDIINVNIAAASTLMVHVVLPGMVERKKGAIVTISSGSCCKPTPQLAAFSASKAYL
DHFSRALQYEYASKGIFVQSLIPFYVATSMTAPSNFLHRCSWLVPSPKVYAHHAVSTLGISKRTTGYWSHSIQFL
FAQYMPEWLWVWGANILNRSLRKEALSCTA

NOV10b

In an alternative embodiment, a NOV10 variant is NOV10b (alternatively referred to
herein as CG50307-02), which includes the 1152 nucleotide sequence (SEQ ID NO:33) shown in
Table 10C. An open reading frame for the mature protein was identified beginning with an ATG
codon at nucleotides 97-99 and ending with a TGA codon at nucleotides 1087-1089. The start
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated
regions are underlined and found upstream from the initiation codon and downstream from the

termination codon.
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Table 10C. NOV10b Nucleotide Sequence (SEQ ID NO:33)

ATCTACGGAGTCCCTTTGGCCACATAAGATTGGCCTTAAGAGAAGGACGGAGCCACATACTGCTGACGGCCCAGAA
CTGGCAGAGAGAAGGTTGCCATGGCTGCTGTTGACAGTTTCTACCTCTTGTACAGGGAAATCGCCAGGTCTTGCAA
TTGCTATATGGAAGCTCTAGCTTTGGTTGGAGCCTGGTATACGGCCAGAAAAAGCATCACTGTCATCTGTGACTTT
TACAGCCTGATCAGGCTGCATTTTATCCCCCGCCTGGGGAGCAGAGCAGACTTGATCAAGCAGTATGGAAGATGGG
CCGTTGTCAGCGGTGCAACAGATGGGATTGGAAAAGCCTACGCTGAAGAGTTAGCAAGCCGAGGTCTCAATATAAT
CCTGATTAGTCGGAACGAGGAGAAGTTGCAGGTTGTTGCTAAAGACATAGCCGACACGTACAAAGTGGAAACTGAT
ATTATAGTTGCGGACTTCAGCAGCGGTCGTGAGATCTACCTTCCAATTCGAGAAGCCCTGAAGGACAAAGACGTTG
GCATCTTGGTAAATAACGTGGGTGTGTTTTATCCCTACCCGCAGTATTTCACTCAGCTGTCCGAGGACAAGCTCTG
GGACATCATAAATGTGAACATTGCCGCCGCTAGTTTGATGGTCCATGTTGTGTTACCGGGAATGGTGGAGAGAAAG
AAAGGTGCCATCGTCACGATCTCTTCTGGCTCCTGCTGCAAACCCACTCCTCAGCTGGCTGCATTTTCTGCTTCTA
AGGCTTATTTAGACCACTTCAGCAGAGCCTTGCAATATGAATATGCCTCTAAAGGAATCTTTGTACAGAGTCTAAT
CCCTTTCTATGTAGCCACCAGCATGACAGCACCCAGCAACTTTCTGCACAGGTGCTCGTGGTTGGTGCCTTCGCCA
AAAGTCTATGCACATCATGCTGTTTCTACTCTTGGGATTTCCAARAGGACCACAGGATATTGGTCCCATTCTATTC
AGTTTCTTTTTGCACAGTATATGCCTGAATGCECTCTGGETGTGEGGGAGCARATATTCTCAACCGTTCACTACGTAA
GGAAGCCTTATGCTGCACAGCCTGAGTCTGGATGGCCACTTGAGAAGTTTTGCCAACTCCTGGGAACCTCGATATT
CTGACATTTGGA

The sequence of NOV10b was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The ¢cDNA coding for the NOV10b sequence was cloned by the polymerase chain reaction
(PCR). Primers were designed based on in silico predictions of the full length or some portion
(one or more exons) of the cDNA/protein sequence of the invention, or by translated homology of
the predicted exons to closely related human sequences or to sequences from other species. The
DNA sequence and protein sequence for a novel transmembrane-like gene were obtained by exon
linking and are reported here as NOV10b. These primers and methods used to amplify NOV10b
cDNA are described in Example 2.

The NOV10b polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is 330 amino acid
residues in length and is presented using the one-letter amino acid code in Table 10D. The
SignalP, Psort and/or Hydropathy results predict that NOV10b has no known signal peptide and is
likely to be localized at the plasma membrane with a certainty of 0.7000. In alternative
embodiments, a NOV10b polypeptide is located to the mitochondrial inner membrane with a
certainty of 0.6577, the microbody (peroxisome) with a certainty of 0.4320, or the mitochondrial
matrix space with a certainty of 0.2792..

129



10

15

20

WO 02/059315 PCT/US01/50076

Table 10D. Encoded NOV10b Protein Sequence (SEQ ID NO:34)

MAAVDSFYLLYREIARSCNCYMEALALVGAWYTARKSITVICDFYSLIRLHFIPRLGSRADLIKQYGRWAVVSGA
TDGIGKAYAEELASRGLNIILISRNEEKLQVVAKDIADTYRVETDIIVADFSSGREIYLPIREALKDKDVGILVN
NVGVFYPYPQYFTQLSEDKLWDIINVNIAAASLMVHVVLPGMVERKKGAIVTISSGSCCKPTPQLAAFSASKAYL
DHFSRALQYEYASKGIFVQSLIPFYVATSMTAPSNFLHRCSWLVPSPKVYAHHAVSTLGISKRTTGYWSHSIQFL
FAQYMPEWLWVWGANILNRSLRKEALCCTA

SNP variants of NOV10 are disclosed in Example 3.

NOV10 Clones
Unless specifically addressed as NOV10a or NOV10b, any reference to NOV10 is
assumed to encompass all variants.

The amino acid sequence of NOV10 has high homolgy to other proteins as shown in Table

10E.
Table 10E. BLASTX Results from Patp Database for NOV10
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAM39603 Human polypeptide 1715 2.2e-176
patp:AAM41389 Human polypeptide 1715 2.2e-176
patp:AAM93392 Human polypeptide 1710 7.4e-176
patp:AAU18335 Human endocrine polypeptide 1449 34e-148
patp:AAM42370 Human polypeptide 1264 1.4e-128

In a search of sequence databases, it was found, for example, that the NOV10a nucleic
acid sequence of this invention has 859 of 899 bases (95%) identical to a gb: GENBANK-
ID:AK025626acc:AK025626.1 mRNA from Homo sapiens (Homo sapiens cDNA: FLJ21973 fis,
clone HEP05846). Further, the full amino acid sequence of the disclosed NOV10a protein of the
invention has 123 of 302 amino acid residues (40%) identical to, and 188 of 302 amino acid
residues (62%) similar to, the 312 amino acid residue ptnr:SPTREMBL-ACC:Q9Y6GS protein
from Homo sapiens (Human) (STEROID DEHYDROGENASE HOMOLOG).

In a similar search of sequence databases, it was found, for example, that the NOV10b
nucleic acid sequence of this invention has 350 of 351 bases (99%) identical to a gb: GENBANK-
ID:AK025626|acc:AK025626.1 mRNA from Homo sapiens (Homo sapiens cDNA: FLJ21973 fis,
clone HEP05846). Further, the full amino acid sequence of the disclosed protein of the invention
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has 122 0of 299 amino acid residues (40%) identical to, and 187 of 299 amino acid residues (62%)
similar to, the 312 amino acid residue ptnr:SPTREMBL-ACC:Q9Y6G8 protein from Homo
sapiens (Human) (STEROID DEHYDROGENASE HOMOLOG).

Additional BLASTP results are shown in Table 10F.

Table 10F. NOV10 BLASTP Results

Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value

Identifier aa
STEROID

Q9BY22 DEHYDROGENASE-LIKE 309 309/309 309/309 2.6e-164
PROTEIN - Homo sapiens (100%) (100%)
(Human)
CG13284 PROTEIN - 125/310 191/310

QIVIGY Drosophila melanogaster 339 (40%) (61%) 9.5e-57
(Fruit fly)
STEROID

Q9Y6GS DEHYDROGENASE 312 123/302 188/302 2.5e-56
HOMOLOG - Homo (40%) (62%)

sapiens (Human)
Putative steroid

dehydrogenase SPM2 (EC 121/228 163/238

057314 1.1.1.-) - Anas 312 (50%) (68%) 5.3e-56
platyrhynchos (Domestic
duck)
Putative steroid

070503 dehydrogenase KIK-1 (EC 312 122/281 180/281 3.7e-55
1.1.1.-) - Mus musculus (43%) (64%)
(Mouse)

A multiple sequence alignment is given in Table 10G, with the NOV10 protein of the
invention being shown in lines 1 and 2, in a ClustalW analysis comparing NOV 10 with related

10 protien sequences of Table 10F.

Table 10G. ClustalW Analysis of NOV10

1. SEQIDNO.: 32 NOV10a 5. SEQID NO.: 99 Q9Y6G8

15 2. SEQIDNO.: 34 NOV10b 6. SEQ ID NO.: 100 057314
3. SEQIDNO.: 97 Q9BY22 7. SEQID NO.: 101 070503
4. SEQID NO.: 98 Q9VIGI

20 NOovl0a -MAAVDSFYLLYREIARSCNCYME THRKS ITVICDFYSLIR LHFIPRLG -- 57
NOV10b -MAAVDSFYLLYREIARSCN CYME T A RKS ITVICDFYSLI LHFIPRLG -- 57
QOBY22 —mmmemmm e m e ARG RKS ITVI CD FYS LIR LHFIPRLG -- 36
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QOVIG9 MQPVLEVSIYTLLKMAFIWQLISAALYLEELLTIGVFLYDNLKSLVSITKAVLEPYFQPH 60
Q9Y6G8 - —mmmmmmmm o MESALPAAGH AGTVHYLALRISYSLFTAL' WEVGN---- 41
057314 —----mmmmm e MLPAAGLI#WW ALGALYAAVRGALGLLG GIGAG--- 39
070503 ————-—-——mom——— MECAPPAAGF AsTIHYLALRASYSLFRAFQVWCVGN--—— 41
NOV10a 117
NOV10b 117
Q9BY22 96
QIVJIGY 120
Q9Y6G8 100
057314 98
070503 100
NOV10a [NV T LVNNVGCY FHPEOFITOLS - - EDKLWDIIN 175
NOV10b KDKD FMPMEOMITOLS - - EDKLWDIMN 175
Q9BY22 KDKD FHCYZOF$ITOTIS - - EDKLIWDIMNY 154
QIVIGY GID EHEESLDLVS - -EDLLWNLLT 178
Q9Y6G8 GLET SNENE3FREZ1 DVPDLDNVIK 159
057314 EGLET TSSK42EN3 TDVPDLDKTIDKMIEY 158
070503 SGLET SMEN4ZEN43T ETPDLDNTIKKIRY 159
NOV10a SL 235
NOV10b S 235
Q9BY22 SL 214
QOVIGY GSVTMLTRKJLP@ME@-RKGAI ; 238
QOY6G8  INMILSVCKYUTOT TARSUTHISISerNiT; 219
057314 INEIMSVCKUTRYAEN jHaSILe VNl 218
070503 INVLSVCKVTRLAZENGHIS)CE 219
NOV10a SKGIFVQS MDA TSIV A 295
NOV10b YRRV O 11 Y\ SUTA PSNFLHR CSWLVIZSFK 295
QOBY22  MASKSCHMIORIT, i Y EMISHTAPSNFLHRCSWL PSPKVYAHH 274
QOVJIGY AYT, 298
09v6G8 HREEEVIRYSEVLINY FFNNKTAK — - - - 275
057314 274
070503 275
NOV10a SIQFLFAQ MEE LWVWGANIL& SCTA- === 330
NOV10b SIQFLFAQYMEEWLWVWGANILNREMIKEAMCCTA -~~~ - - 330
Q9BY22  SIQFLFAQYMEERLWVWGANILARSMEKEARS CTA -~~~ - - 309
QOVJIG9 GIQYAIMKLABLPIRTYLGHQLFKRMITIEAMEQKQKKLKLT 339
QoY6GS8 ALMGSIISNLPSW;YLKIVMNMﬁ B TRAH VKK TRKN -~~~ 312
057314 AFMGWVFSILETSTVMNLLMKTNKQTIEHARFIKKKMKEK--- 312
070503 SLMGSINSIMERIMYFKIIMGFSKEMINRYKKRKKN---~- 312

Domain results for NOV10 were collected from the Pfam database, and then identified by
the Interpro domain accession number. The results are listed in Table 10H with the statistics and
domain description. These results indicate that the NOV10 polypeptides have properties similar

to those of other proteins known to contain these domains.
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Table 10H. Domain Analysis of NOV10

PSSMs Producing Significant Alignments Score E

(bits) Value
Short Chain Alcohol Dehydrogenase (adh short): domain 1 of 1, 95.6 9 .8e-25
from 66 to 306

ADH Short tgKvaLvTGassGIGlairkrLakeGakvvvvdrreekaegvaaelk
e B [l R B R N B e E s T R o S e S
NOV1l0a YGRWAVVSGATDGIGKAYAEELASRGLNIILISRNEEKLQVVAKDIA

ael@GdralfiglDvtdeegvkaavagaverlGd.rlDvVLVNNAGiLilgpgp
o S = o I S S e S I Il Y ESR
NOV10a DTYKVETDIIVADFSSGRE-~~-IYLPIREALKDKDVGILVNNVGVEYPYP

pfe.elseedwervidvNltGvEilltgavlipamdhmlkrkgGrIvNisSv
+ 4+ o L + o] |+ ++]
NOV10a QYFtQLSEDKLWDIINVNIAAASLMVHVVLP- - -GMVERKKGAIVTISSG

aGlnvgvpglsa¥YsASKaavigltrsLAlElaphgtgIrVnavaPGgvdT
I o S o B SR S S o A R N I I S ey
NOV10a SCC-KPTPQLAAFSASKAYLDHFSRALQYEYASKG--IFVQSLIPFYVAT

dmtkalrsrlieakkkvrevadiadpeleerits.titplgrygv.tpee
FH+d + 4 kA o+ + o+ 4+
NOV10a SMTAPSN------ e e m o FLHRCSwLV-PSPKVYAhHAVS

ianavlflasdgasysvtggtlnvdggl (SEQ ID NO:102)
++ + o+ + Fbtt
NOVl10a TLGISKRTTGYWSHS - - -IQFLFAQYMP (SEQ ID NO:32)

The NOV10 proteins disclosed in this invention is expressed in at least the following
tissues: adrenal gland/suprarenal gland, bone, bone marrow, brain — whole, brain — hippocampus,
brain - hypothalamus, dermis, epidermis, hair follicles, lymph node, t-cell, eye, ovary and testis.
This information was derived by determining the tissue sources of the sequences that were
included in the invention including but not limited to SeqCalling sources, Public EST sources,
Literature sources, and/or RACE sources.

The protein similarity information, expression pattern, and map location for the steroid
dehydrogenase-like protein and nucleic acid disclosed herein suggest that this protein may have
important structural and/or physiological functions characteristic of the steroid dehydrogenase
family. Therefore, the nucleic acids and proteins of the invention are useful in potential
diagnostic and therapeutic applications and as a research tool. For example, the compositions of
the present invention will have efficacy for treatment of patients suffering from: cardiomyopathy,

atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD),
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atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis,
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity,
adrenoleukodystrophy , congenital adrenal hyperplasia, neoplasia, diabetes, digestion, Von
Hippel-Lindau (VHL) syndrome, cirrhosis, pancreatitis, endometriosis, fertility, hemophilia,
hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease, allergies,
immunodeficiencies, transplantation, graft versus host disease, osteoporosis, hypercalceimia,
arthritis, ankylosing spondylitis, scoliosis, muscular dystrophy, Lesch-Nyhan syndrome,
myasthenia gravis, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's
disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain,
neuroprotection, psoriasis, actinic keratosis, acne, hair growth/loss, allopecia, pigmentation
disorders, endocrine disorders, and other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the steroid dehydrogenase-like protein of the invention,
or fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the
nucleic acid or the protein are to be assessed. These materials are further useful in the generation
of antibodies that bind immunospecifically to the novel substances of the invention for use in
therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX
Antibodies” section below. The disclosed NOV10 protein has multiple hydrophilic regions, each
of which can be used as an immunogen. In one embodiment, a contemplated NOV 10 epitope is
from about amino acids 10 to 15. In another embodiment, a contemplated NOV10 epitope is from
about amino acids 50 to 70. In other specific embodiments, contemplated NOV 10 epitopes are
from about amino acids 75 to 80, 80 to 85, 85 to 95, 100 to 110, 120 to 125, 125 to 140, 155 to
175,200 to 205, 210 to 215, 215 to 225, 225 to 240, 260 to 275, 275 to 300, and 310 to 325.

NOV11

Yet a further NOVX protein of the invention, referred to herein as NOV11 (alternatively
referred to as CG50311-01), is a myosin heavy chain-like protein.

Myosins are molecular motors that upon interaction with actin filaments convert energy
from ATP hydrolysis into mechanical force. Myosins can be divided into at least three main

classes, with two types of unconventional myosin being no more related to each other than they
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are to conventional myosin. Myosins have traditionally been classified as conventional or
unconventional, with many of the unconventional myosin proteins thought to be distributed in a
narrow range of organisms. Members of all three of these main classes are likely to be present in
most or all eukaryotes.

Although SignalP, Psort and/or hydropathy suggest that the myosin heavy chain-like
protein may be localized in the nucleus, the NOV11 protein predicted here is similar to the
myosin heavy chain family, some members of which are expected to have intracellular sub-
cellular localization. Therefore it is likely that this novel myosin heavy chain-like protein is
available at the same sub-cellular localization and hence accessible to a diagnostic probe and for
various therapeutic applications.

The NOV11 protein disclosed in this invention maps to chromosome 22. This information
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen
Corporation, public ESTs, public literature references and/or genomic clone homologies.

The NOV11 nucleic acid (SEQ ID NO:35) of 7396 nucleotides encodes a novel myosin
heavy chain-like protein and is shown in Table 11A. An open reading frame for the mature
protein was identified beginning with a ATG initiation codon at nucleotides 140-142 and ending
with a TAA codon at nucleotides 6017-6019. Putative untranslated regions upstream from the
start codon and downstream from the termination codon are underlined in Table 11A. The start

and stop codons are in bold letters.

Table 11A. NOV11 Nucleotide Sequence (SEQ ID NO:35)

CAAGGCTGACCTGCTGCAGCTCCCGCCTCGTGCGCTCGCCCCACCCGGCCECCGCCCGAGCGCTCEGAGAAAGTC
CTCTCGGGAGAAGCAGCGCCTGTTCCCGGEGCAGATCCAGGTTCAGGTCCTGGCTATAAGTCACCATGGCACAG
CAAGCTGCCGATAAGTATCTCTATGTGGATAAAAACTTCATCAACAATCCGCTGGCCCAGGCCGACTGGGCTGC
CAAGAAGCTGGTATEGGTGCCTTCCGACAAGAGTGGCTTTGAGCCAGCCAGCCTCAAGGAGGAGGTGGGCGAAG
AGGCCATCGTGGAGCTGGTGGAGAATGGCGAAGAAGGTCGAAGGTGAACAAGGATGACATCCAGAAGATGAACCCG
CCCAAGTTCTCCAAGGTGGAGGACATGGCAGAGCTCACGTGCCTCAACGAAGCCTCGGTGCTGCACAACCTCAR
GGAGCGTTACTACTCAGGGCTCATCTACACCTATTCAGGCCTGTTCTGTGTGGTCATCAATCCTTACAAGAACC
TGCCCATCTACTCTGAAGAGATTGTGGAAATGTACAAGGGCAAGAAGAGGCACGAGATGCCCCCTCACATCTAT
GCCATCACAGACACCGCCTACAGGAGTATGATGCAAGACCGAGAAGATCAATCCATCTTGTGCACTGGTGAATC
TGGAGCTGGCAAGACGGAGAACACCAAGAAGGTCATCCAGTATCTGGCGTACGTGGCGTCCTCGCACAAGAGCA
AGAAGGACCAGGGCGAGCTGGAGCGGCAGCTGCTGCAGGCCAACCCCATCCTGGAGGCCTTCGGGAACGCCAAG
ACCGTGAAGAATGACAACTCCTCCCGCTTCGGCAAATTCATTCGCATCAACTTTGATGTCAATGGCTACATTGT
TGGAGCCAACATTGAGACTTATCTTTTGGAGAAATCTCGTGCTATCCGCCAAGCCAAGGAAGAACGGACCTTCC
ACATCTTCTATTATCTCCTGTCTGGGGCTGGAGAGCACCTGAAGACCGATCTCCTGTTGGAGCCGTACAACARAA
TACCGCTTCCTGTCCAATGGACACGTCACCATCCCCGGGCAGCAGGACAAGGACATGTTCCAGGAGACCATGGA
GGCCATGAGGATTATGGGCATCCCAGAAGAGGAGCARATGGGCCTGCTGCGGGTCATCTCAGGGGTTCTTCAGC
TCGGCAACATCGTCTTCAAGAAGGAGCCGAACACTGACCAGGCGTCCATGCCCGACAACACAGCTGCCCAAAAG

135




WO 02/059315 PCT/US01/50076

GTGTCCCATCTCTTGGGTATCAATGTGACCGATTTCACCAGAGGAATCCTCACCCCGECGCATCAAGETEGEACG
GGATTACGTCCAGAAGGCGCAGACTAAAGAGCAGGCTGACTTTGCCATCGAGGCCTTGGCCAAGGCGACCTATG
AGCGGATGTTCCGCTGGCTGGTGCTGCGCATCAACAAGGCTCTGGACAAGACCAAGAGGCAGGGCGECCTCCTTC
ATCGGGATCCTGGACATTGCCGGCTTCGAGATCTTTGATCTGAACTCGTTTGAGCAGCTGTGCATCAATTACAC
CAATGAGAAGCTGCAGCAGCTCTTCAACCACACCATGTTCATCCTGGAGCAGGAGGAGTACCAGCGCGAGGGECA
TCGAGTGGAACTTCATCGACTTTGGCCTCGACCTGCAGCCCTGCATCGACCTCATTGAGAAGCCAGCAGGCCCC
CCGGGCATTCTGGCCCTGCTGGACGAGGAGTGCTGGTTCCCCAAAGCCACCGACAAGAGCTTCGTGGAGAAGGET
GATGCAGGAGCAGGGCACCCACCCCAAGTTCCAGAAGCCCAAGCAGCTGAAGGACAAAGCTGATTTCTGCATTA
TCCACTATGCCGGCAAGGTGCGATTACAAAGCTGACGAGTGGCTGATGAAGAACATGGATCCCCTGAATGACAAC
ATCGCCACACTGCTCCACCAGTCCTCTGACAAGTTTGTCTCGGAGCTGTGCAAGGATGTGGACCGCATCATCGR
CCTGGACCAGGTGGCCGGCATGTCGGAGACCGCACTGCCCGGGGCCTTCAAGACGCGGAAGGGCATETTCCGCA
CTGTGGGGCAGCTTTACAAGGAGCAGCTGGCCAAGCTGATGGCTACGCTGAGGAACACGAACCCCAACTTTETC
CGCTGCATCATCCCCAACCACGAGAAGAAGGCCGGCAAGCTGGACCCGCATCTCGTECTGEGACCAGCTGECGCTG
CAACGGTGTTCTCGAGGGCATCCGTATCTGCCGCCAGGGCTTCCCCAACAGGGTGGTCTTCCAGGAGTTTCGGC
AGAGATATGAGATCCTGACTCCAAACTCCATTCCCAAGGGETTTCATGGACGGEGAAGCAGGCGTEGCETGCTCATG
ATAAAAGCCCTGGAGCTCGACAGCAATCTGTACCGCATTGGCCAGAGCAAAGTCTTCTTCCGTGCCGETGTGCT
GGCCCACCTGGAGGAGGAGCGAGACCTGAAGATCACCGACGTCATCATAGGGTTCCAGGCCTGCTGCAGGGGCT
ACCTGGCCAGGAAAGCATTTGCCAAGCGGCAGCAGCAGCTTACCGCCATGAAGGTCCTCCAGCGGAACTGCGCT
GCCTACCTGAAGCTGCGGAACTGGCAGTGGTGGCGGCTCTTCACCAAGGTCAAGCCGCTGCTGCAGGTGAGCCG
GCAGGAGGAGGAGATGATGGCCAAGGAGEGAGGAGCTEGEGTGAAGGTCAGAGAGAAGCAGCTEGGCTGCGGAGAACA
GGCTCATGGAGATGGAGACGCTGCAGTCTCAGCTCATGGCAGAGAAATTGCAGCTGCAGGAGCAGCTCCAGGCA
GAAACCGAGCTGETGTGCCGAGGCTGAGGAGCTCCGGGCCCGCCTGACCGCCAAGAAGCAGGAATTAGAAGAGAT
CTGCCATGACCTAGAGGCCAGGGTGGAGGAGGAGGAGGAGCGCTACCAGCACCTGCAGGCGGAGAAGAAGAAGA
TGCAGCAGAACATCCAGGAGCTTGAGGAGCAGCTGGAGGAGEGAGGAGAGCGCCCGGCAGAAGCTGCAGCTGGAG
AAGGTGACCACCGAGGCGAAGCTGAAAAAGCTGGAGGAGGAGCAGATCATCCTGGAGGACCAGAACTGCAAGCT
GGCCAAGGAAAAGAAACTGCTGGAAGACAGAATAGCTGAGTTCACCACCAACCTCACAGAAGAGGAGGAGARAT
CTAAGAGCCTCGCCAAGCTCAAGAACAAGCATGAGGCAATGATCACTGACTTGGAAGAGCGCCTCCGCAGGGAG
GAGAAGCAGCGACAGGAGCTGGAGAAGACCCGCCGGAAGCTGGAGGGAGACTCCACAGACCTCAGCGACCAGAT
CGCCGAGCTCCAGGCCCAGATCGCGGAGCTCAAGATGCAGCTGGCCAAGARAGAGGAGGAGCTCCAGGLCCGLCC
TGGCCAGAGTGGAAGAGGAAGCTGCCCAGAAGAACATGGCCCTCAAGAAGATCCGGEGRAGCTGGAATCTCAGATC
TCTGAACTCCAGGAAGACCTGGAGTCTGAGCGTGCTTCCAGGAATAAAGCTGAGAAGCAGAAACGGGACCTTGG
GGAAGAGCTAGAGGCGCTGAAAACAGAGTTGGAGGACACGCTGGATTCCACAGCTGCCCAGCAGGAGCTCAGGT
CARAAACGTGAGCAGGAGGTGAACATCCTGAAGAAGACCCTGEGAGGAGGAGGCCAAGACCCACGAGGCCCAGATC
CAGGAGATGAGGCAGAAGCACTCACAGGCCGTEGCGAGGAGCTEGGCERGAGCAGCTGGAGCAGACGAAGCGGGTGAA
AGCAAACCTCGAGAAGGCAAAGCAGACTCTGGAGAACGAGCGGEGGGEGAGCTGGCCAACGAGGTGAAGGTGCTGC
TGCAGGGCGGAAGGGACTCGGAGCACAAGCGCAAGAAAGTGGAGGCGCAGCTGCAGGAGCTGCAGGTCAAGTTC
AACGAGGGAGAGCGGGETGECGCACAGAGCTGGCCCGACAAGGTCACCAAGCTGCAGGTGGAGCTGGACAACGTGAC
CGGGCTTCTCAGCCAGTCCGACAGCAAGTCCAGCAAGCTCACCAAGGACTTCTCCGCECTEGAGTCCCAGCTGC
AGGACACTCAGGAGCTGCTGCAGGAGGAGAACCGACAGAAGCTGAGCCTCGAGCACCAAGCTCAAGCAGGTGGAG
GACGAGAAGAATTCCTTCCGGGAGCAGCTCGGAGGAGGAGGAGGCCAAGCACAACCTGGAGAAGCAGATCGCCAL
CCTCCATGCCCAGGTGGCCGACATGAAARAGAAGATGGAGGACAGTGTGGGETGCCTGGAAACTGCTCGAGGAGE
TGAAGAGGAAGCTCCAGAAGGACCTGGAGGGCCTGAGCCAGCGGCACGAGGAGAAGGTGGECCGECCTACGACAAG
CTGGAGAAGACCAAGACGCGGCTGCAGCAGGAGCTGGACGACCTGCTGGTGEACCTGGACCACCAGCGCCAGAG
CGCGTGCAACCTGGAGAAGAAGCAGAAGAAGTTTGACCAGCTCCTGGCGGAGGAGAAGACCATCTCTGCCAAGT
ATGCAGAGGAGCGCGACCGGGCTGAGGCGGAGGCCCGAGAGARAGGAGACCAAGGCTCTETCECTGGECCCGEECT
CTGGAGGAAGCCATGGAGCAGAAGGCGGAGCTGGAGCGGCTCAACAAGCAGTTCCGCACGEGAGATGGAGGACCT
TATGAGCTCCAAGGATGATGTGGGCAAGAGTGTCCACGAGCTGGAGAAGTCCAAGCGGEGCCCTAGAGCAGCAGGE
TGGAGCGAGATGAAGACGCAGCTGGAAGAGCTGGAGGACGAGCTGCAGGCCACCGAAGATGCCARGCTGCGETTG
GAGGTCAACCTGCAGGCCATGAAGGCCCAGTTCGAGCGGGACCTGCAGGGCCGGGACGAGCAGAGCGAGGAGAA
GAAGAAGCAGCTGGTCAGACAGGTGCGGGAGATGGAGGCAGAGCTGGAGGACGAGAGGAAGCAGCGCTCGEATGG
CAGTGGCGGCGCGGAAGAAGCTGGAGATGGACCTGAAGGACCTGGAGGCGECACATCGACTCGGCCAACAAGAALC
CGGGACGAAGCCATCAAACAGCTGCGEGAAGCTGCAGGCCCAGATGAAGGACTGCATGCGCGAGCTGGATGACAC
CCGCGCCTCTCGTGAGGAGATCCTGGCCCAGGCCARAGAGAACGAGAAGAAGCTGAAGAGCATGGAGGCCGAGA.
TGATCCAGTTGCAGGAGGAACTGGCAGCCGCGGAGCGTGCCAAGCEGCCAGGCCCAGCAGGAGCGGGATGAGCTG
GCTGACGAGATCGCCAACAGCAGCGGBCAAAGGAGCCCTGGCGTTAGAGGAGAAGCGGCGTCTGGAGGCCCGCAT
CGCCCAGCTGGAGGAGGAGCTGEAGGAGGAGCAGGGCAACACGGAGCTGATCAACGACCGECTGAAGAAGGCCA
ACCTGCAGATCGACCAGATCAACGCCGACCTGAACCTGGAGCGCGGGCACGCCCAGAAGAACGAGARTGCTCGG
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CAGCAGCTGGAACGCCAGAACAAGGAGCTTAAGGTCAAGCTGCAGGAGATGGAGGGCACTGTCAAGTCCAAGTA
CAAGGCCTCCATCACCGCCCTCGAGGCCAAGATTGCACAGCTGGAGGAGCAGCTGGACAACGAGACCARGGAGC
GCCAGGCAGCCTGCAAACAGGTGCGTCGGACCGAGAAGAAGCTGAAGGATGTGCTGCTGCAGGTGGATGACGAG
CGGAGGAACGCCGAGCAGTACAAGGACCAGGCCGACAAGGCATCTACCCGCCTGAAGCAGCTCAAGCGGCAGCT
GGAGGAGGCCGAAGAGGAGGCCCAGCGEGCCAACGCCTCCCGCCGGAAACTECAGCGCCGAGCTGGAGGACGCCA
CTGAGACGGCCGATGCCATGAACCGCGAAGTCAGCTCCCTAAAGAACAAGCTCAGGCGCGEGGACCTGCCETTT
GTCGTGCCCCGCCGAATGGCCCGGARAGGCGCCGGGGATGGCTCCGACGAAGAGGTAGATGGCAAAGCGGATGG
GGCTGAGGCCAAACCTGCCGAATAAGCCTCTTCTCCTGCAGCCTGAGATGCGATGGACAGACAGACACCACAGCC
TCCCCTTCCCAGACCCCGCAGCACGCCTCTCCCCACCTTCTTGGGACTGCTGTGAACATECCTCCTCCTGCCCT
CCGCCCCGTCCCCCCATCCCGTTTCCCTCCAGGTGTTGTTGAGGGCATTTGGCTTCCTCTGCTGCATCCCCTTC
CAGCTCCCTCCCCTGCTCAGAATCTGATACCAAAGAGACAGGGCCCGGGCCAGGCAGAGAGCGACCAGCAGGCT
CCTCAGCCCTCTCTTGCCAAAAAGCACAAGATGTTGAGGCGAGCAGGGCAGGCCCCCGGEGAGGGCAGAGTTTT
CTATGAATCTATTTTTCTTCAGACTGAGGCCTTTTGGTAGTCGGAGCTCCCCCAGTCGTCAGCCTCCCTGACGT
CTGCCACCAGCGCCCCCCACTCCTCCTCCTTTCTTTGCTGTTTGCAATCACACGTGGTGACCTCACACACCTCT
GCCCCTTGGGCCTCCCACTCCATGGCTCTGEGCGGTCAGAAGGAGCAGGCCTGGGCTCCACCTCTGTGCAGGGEC
ACAGAAGGCTGGGGTGGGGGEAGGAGTGGATTCCTCCTACCTGTCCCAGCAGCGCCACTETCGCTGTCTCCTCT
GATTCTAAAATGTCTCAAGTGCAATGCCCCCTCCCCTCCTTTACCGAGGACAGCCTGCCTCTGCCACAGCALGG
CTGTCGGGGTCAAGCTGGAAAGGCCAGCAGCCTTCCAGTGGCTTCTCCCGAACACTCTTGGGGACCAAATATAC
TTAATGGTTAAGGGACTTGTCCCAAGTCTGACAGCCAGAGCGTTAGAGGGGCCAGCGGCTCCCCAGGCGATCTT
GTGTCTACTCTAGGACTGGGCCCGAGGGTGEGTTTACCTGCACCGTTGACTCAGTATAGTTTAAAAATCTGCCAC
CTGCACAGGTATTTTTGAAAGCAAAATAAGGTTTTCTTTTTTCCCCTTTCTTGTAATARATGATARAATTCCGA
GTCTTTCTCACTGCCTTTGTTTAGAAGAGAGTACTCGTCCTCACTGETCTACACTGGTTGCCGAATTTACTTGT
ATTCCTAACTGTTTTGTATATGCTGCATTGAGACTTACGGGCAAGAAGGGCATTTTTTTTTTTTAAAGGAAACA
AACTCTCAAATCATGAAGTGATATAAAAGCTGCATATGCCTACAAAGCTCTGAATTCAGETCCCAGTTGCTGETC
ACAAAGGAGTGAGTGAAAACACCCACCCTACCCCCTTTTTTATATAATAAAAGTGCCTTAGCATGTGTTGCAGC
TGTCACCACTACAGTAAGCTGGTTTACAGATGTTTTCCACTGAGCATCACAATAAAGAGARCCATGTGCT

The sequence of NOV11 was derived by laboratory cloning of cDNA fragments covering
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of

the full length and/or part of the DNA sequence of the invention from public human sequence

databases.

The cDNA coding for the NOV11 sequence was cloned by the polymerase chain reaction

(PCR). PCR primers were designed based on in silico predictions of the full length or some

portion (one or more exons) of the cDNA/protein sequence of the invention. The DNA sequence

and protein sequence for a novel myosin heavy chain-like gene were obtained by exon linking, or

SeqCallingTM Technology and are reported here as NOV11. These primers and methods used to
amplify NOV11 cDNA are described in Example 2.

The NOV11 polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 1959 amino acid

residues in length and is presented using the one-letter amino acid code in Table 11B. The

SignalP, Psort and/or Hydropathy results predict that NOV11 has no known signal peptide and is

likely to be localized at the nucleus with a certainty of 0.9600. In alternative embodiments, a

NOV11 polypeptide is located to the microbody (peroxisome) with a certainty of 0.3000, the
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mitochondrial matrix space with a certainty of 0.1000, or the lysosome (lumen) with a certainty of
0.1000.

Table 11B. Encoded NOV11 Protein Sequence (SEQ ID NO:36)

MAQQAADKYLYVDKNFINNPLAQADWAAKKLVWVPSDKSGFEPASLKEEVGEEAIVELVENGKKVKVNKDDIQKM
NPPKFSKVEDMAELTCLNEASVLHNLKERYYSGLIYTYSGLFCVVINPYKNLPIYSEEIVEMYKGKKRHEMPPHI
YAITDTAYRSMMQDREDQSILCTGESGAGKTENTKKVIQYLAYVASSHKSKKDQGELERQLLOANPILEAFGNAK
TVKNDNSSRFGKFIRINFDVNGYIVGANIETYLLEKSRATRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKY
RFLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEEQMGLLRVISGVLQLGNIVFKKERNTDQASMPDNTAAQKVS
HLLGINVIDFTRGILTPRIKVGRDYVQKAQTKEQADFAIEALAKATYERMFRWLVLRINKALDKTKRQGASFIGT
LDIAGFEIFDLNSFEQLCINYTNEKLQQLFNHTMFILEQEEYQREGIEWNF IDFGLDLQPCIDLIEKPAGPPGIL
ALLDEECWFPKATDKSFVEKVMQEQGTHPKFQKPKQLKDKADFCITHYAGKVDYKADEWLMKNMDPLNDNIATLL
HQSSDKFVSELWKDVDRIIGLDQVAGMSETALPGAFKTRKGMFRTVGQLYKEQLAKLMATLRNTNPNFVRCIIPN
HEKKAGKLDPHLVLDQLRCNGVLEGIRICRQGFPNRVVFQEFRQRYEILTPNSIPKGFMDGKQACVLMIKALELD
SNLYRIGQSKVFFRAGVLAHLEEERDLKITDVIIGFQACCRGYLARKAFAKRQQOQLTAMKVLORNCAAYLKLRNW
QWWRLFTKVKPLLQVSRQEEEMMAKEEELVKVREKQLAAENRLMEMETLQSQLMAEKLOLQEQLQAETELCAEAE
ELRARLTAKKQELEEICHDLEARVEEEEERYQHLOAEKKKMQONIQELEEQLEEEESARQKLOLEKVTTEAKLKK
LEEEQIILEDOQNCKLAKEKKLLEDRIAEFTTNLTEEEEKSKSLAKLKNKHEAMITDLEERLRREEKQRQELEKTR
RKLEGDSTDLSDQIAELQAQIAELKMQLAKKEEELQAATARVEEEAAQKNMALKKIRELESQISELQEDLESERA
SRNKAEKQKRDLGEELEALKTELEDTLDSTAAQQELRSKREQEVNILKKTLEEEAKTHEAQTIQEMRQKHSQAVEE
LAEQLEQTKRVKANLEKAKQTLENERGELANEVKVLLQGGRDSEHKRKKVEAQLQELQVKFNEGERVRTELADKV
TKLQVELDNVTGLLSQSDSKSSKLTKDFSALESQLODTQELLQEENRQKLSLSTKLKQVEDEKNSFREQLEEEEA
KHNLEKQIATLHAQVADMKKKMEDSVGCLETAEEVKRKLOKDLEGLSQRHEEKVAAYDKLEKTKTRLQQELDDLL
VDLDHQRQSACNLEKKQKKFDQLLAEEKTISAKYAEERDRAEAEAREKETKALSLARALEEAMEQKAELERLNKQ
FRTEMEDLMSSKDDVGKSVHELEKSKRALEQQVEEMKTQLEELEDELQATEDAKLRLEVNLQAMKAQFERDLQGR
DEQSEEKKKQLVRQVREMEAELEDERKQRSMAVAARKKLEMDLKDLEAHTIDSANKNRDEATKQLRKLQAQMKDCM
RELDDTRASREEILAQAKENEKKLKSMEAEMIQLOEELAAAERAKRQAQQERDELADETANSSGKGALALEEKRR
LEARIAQLEEELEEEQGNTELINDRLKKANLQIDQINADLNLERGHAQKNENARQQLERQNKELKVKLQEMEGTV
KSKYKASITALEAKIAQLEEQLDNETKERQAACKQVRRTEKKLKDVLLQVDDERRNAEQYKDQADKAS TRLKQLK
RQLEEAEEEAQRANASRRKLORELEDATETADAMNREVSSLKNKLRRGDLPFVVPRRMARKGAGDGSDEEVDGKA
DGAEAKPAE

SNP variants of NOV11 are disclosed in Example 3.

The amino acid sequence of NOV11 has high homology to other proteins as shown in
Table 11C.

Table 11C. BLASTX Results from Patp Database for NOV11
Smallest
High Sum
Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAM78854  Human protein 9773 0.0
patp:AAM79838  Human protein 9760 0.0
patp:AAM40999  Human polypeptide 7760 0.0
patp:AAM41000  Human polypeptide 7760 0.0
patp:AAW00024 Smooth muscle myosin heavy chain SM1 isoform protein - Mus musculus 7619 0.0
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In a search of sequence databases, it was found, for example, that the NOV11 nucleic acid
sequence of this invention has 5116 of 5122 bases (99%) identical to a gb: GENBANK-
ID:HUMMYONM]Jacc:M31013.1 mRNA from Homo sapiens (Human nonmuscle myosin heavy
chain (NMHC) mRNA, 3' end). Further, the full amino acid sequence of the disclosed protein of
the invention was found to have 1953 of 1960 amino acid residues (99%) identical to, and 1953 of.
1960 amino acid residues (99%) similar to, the 1960 amino acid residue ptnr:SWISSPROT-
ACC:P35579 protein from Homo sapiens (Human) (MYOSIN HEAVY CHAIN, NONMUSCLE
TYPE A (CELLULAR MYOSIN HEAVY CHAIN, TYPE A) NMMHC-A)).

{

Additional BLASTP results are shown in Table 11D.

Table 11D. NOV11 BLASTP Results
Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa
myosin heavy chain 1955/1961 1956/1961
A61231 nonmuscle form A —human 1961 (99%) (99%) 0.0
Myosin heavy chain,
nonmuscle type A (Cellular
P35579 myosin heavy chain, type 1960 1953/1960 1953/1960 0.0
A) (Nonmuscle myosin (99%) (99%)
heavy chain-A) NMMHC-
A) - Homo sapiens (Human)
Myosin heavy chain,
nonmuscle type A (Cellular
Q62812 myosin heavy chain, type 1961 1879/1961 1916/1961 0.0
A) (Nonmuscle myosin (95%) (97%)
heavy chain-A) NMMHC-
A) - Rattus norvegicus (Rat)
Myosin heavy chain,
P14105 nonmuscle (Cellular myosin 1959 1813/1959 1892/1959 0.0
heavychain) NMMHC) - (92% (96%)
Gallus gallus (Chicken)
NEURONAL MYOSIN 1781/1951 1838/1951
Q63731 HEAVY CHAIN - Rattus 1999 (91%) (94%) 0.0
norvegicus(Rat)

A multiple sequence alignment is given in Table 11E in a Clustal W analysis comparing
NOV11 with related protein sequences disclosed in Table 11D.
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Table 11E. ClustalW Analysis of NOV11

1. SEQIDNO.: 36 NOV11 4. SEQIDNO.: 105 Q62812

2. SEQIDNO.: 103 A61231 5. SEQID NO.: 106 P14105

3. SEQIDNO.: 104  P35579 6. SEQIDNO.: 107 Q63731
()b RV A OO A ADK YL YVDKNF INNPLAQADWAAKKLVWV PSIKSGFEPASLKEEVGEEATVELVE]
bk b K5 A OO AADK YL Y VDRNF INNPLAQADWAAKKLVWVP SBKS GFEPAS LKEEVGERERIVELVE!
LYV A OO A ADK YL Y VDKNF INNPLAQADWAAKKL VWV SEKSGFEPASLKEEVGEEAIVELVE
[o1F3- 5 BV A OO A ADKY LY VDKNF INNPLAQADEAKKLVWV P SWKRIGFEPAS LKEEVGEEATVELVE
P14105 [UrYeRDINskealays IINNPLTQADWAAKKLVWVPSEKSGFEEASLKEEVGDEAIVELHE
Q63731 ' T NNPLIOADWAAKKLVWVPSIBKSGFEMA A
§(o)vi N G K K VK VNKDD TQKMNPPKF SKVEDMAEL TCLNEASVLHNLKERY Y SGLIYTYSGLEFC
b CH B 3§ RN G K KV KVNKDD TQKMNP PKF SKVEDMAELTCLNEASVLENLKERYYSGLIYTYSGLEFC
211V BN K KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEASVLENLKERY Y SGLIYTYSGLEC
o[ PX: NV BN GKKVKVNKDDIQKMNPPKFSKVEDMAELTCLNEASVLHNLKERY YSGLIYTYSGLFC
RSN G KK VKVNKDD IQKMNPPKFSKVEDMAEL TCLNEASVLENLKERYYSGLIYTYSGLEC
(o1 Ak RN G KK VKVNKDD I QKMNP PKFSKVEDMAELTCLNEASVLHNLKERY Y SGLIYTYSGLEFC
(o)A T NP YKNLP T YSEEIVEMYKGKKRHEMPPHI YATTDTAYRSMMQDREDQS ILCTGESGAG
b T NP YKNLPTY SEEIVEMYRGKKRHEMPPHI YAT TDTAYRSMMODREDQS ILCTGESGAG
1LY LI T NP YKNLPTY SEEIVEMYKGKKREEMPPHI YATTDTAYRSMMODREDQS ILCTGESGAG,
(o1} APl T NP Y KNLP T Y SEETVEMYKGKKRHEMPPHI YATTDTAYRSMMODREDQS ILCTGESGAG
NI TN P YKNLP I Y SEEIVEMYKGKKREEMPPHI YATTDTAYRSMMODREDQS ILCTGESGAG:
(T X VKMl TN P YKNL.PIYSEEIVEMYKGKKREEMPPHI YAITDTAYRSMMODREDQS IL.CTGESGAG
NOV1l 'ASSHKSKKDQGELERQLLQOANPILEAFGNAKTVKNDNSSRFGKFIR
A61231 ASSHKSKKDQGELERQLLQANPILEAFGNAKTVKNDNSSRFGKFIR
XLV TEN TKKY IQYLAMVAS SHKSKKDQGELERQLLQANPILEAFGNAKTVKNDNS SRFGKF IR
(o1 L E P TN TKKYVIQY LABVAS SHKSKKDQGELERQLLQANP ILEAFGNAKTVKNDNS SRFGKF IR
P14105 TENTKKVIQYL%%VASSHKSKKDQGELERQLLQANPILEAFGNAKTVKNDNSSRFGKFIR
oLk Ak Ml TENTRKKV IQYLARVAS SHKSKKDQGELERQLLQANPILEAFGNAKTVKNDNSSRFGKF IR
(o) b T N FDVNGY T VGANIETYLLEKSRAIRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYNK
NP I TN DVNGY TVGANIETYLLEKSRATRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYNK
1231V M T NFDVNGY I VGANIETYLLEKSRATRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYNK
(1P P Il T NFDVNGY IVGANIETYLLEKSRATRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYNK
AN T NFDVNGY IVGANIETYLLEKSRATRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYNK
(1Y AN T NFDVNGY IVGANIETYLLEKSRATRQAKEERTFHIFYYLLSGAGEHLKTDLLLEPYEK
(MR 1. SNGHVT I PGQQDKDMFQETMEAMR IMG I PEEEQMGLLRVISGVLOLGNIVFKKERNT]
XAV MR T SNGHV'T I PGQQDKDMFQETMEAMR IMG I PEEEQMGLLRVISGVLQLGNIVFKKERNT
1231 B FT.SNGHV'T I PGOODKDMFQETMEAMR IMG I PEEEQMGLLRVI SGVLOLGNIVFKKERNT
oI F LW 1. SNGHVT I PGQQDKDMFQETMEAMR IMG I PESEOMGLLRVISGVLOLENIVFKKERNT]
N R FT.SNGHVT I PGOQDKDMFQETMEAMR IMG I PREEQMGL LIV I SGVLOLGNIVFKKERNT
o1k VN R 1. SNGHV T I PGQODKDMFQETMEAMR IMG I PBEEQMGLLISVI SGVLOLGNTVFKKERNT]
(o) % B DOA SMPDNTAAQKVSHLLG INVTDFTRGILTPRIKVGRDYVQKAQTKEQADFATEATA
-3 X DO A SMPDNTAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQRAQTKEQADFATER
211w M DOA SMPDNTAAQKVSHLLG INVTDFTRGILTPRIKVGRDYVQKAQTKEQADFATEA
(o1¥X:5 PAMDO A SMPDNTAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQKAQTKEQADFATEALA
1NN ID O SMPDNTAAQKVSHLLG INVTDFTRGILTPRIKVGRDYVQKAQTKEQADFATEA
o1y M DO A SMPDNTAAQKVSHLLG INVTDFTRGILTPRIKVGRDYVOKAQTKEQADFAT EAL.A
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(o) N T OT EKV TTEAKLKKLEEEQI ILEDQNCKLAKEKKLLEDRIAEFTTNLTEEEEKSKS 1020
X3 b-ich M1 QT EKVTTEAKLKKLEEEQT ILEDONCKLAKEKKLLEDRIAEFTTNL TEEEEKSKSLAKERRGEL
1LY MK T OT EKVT TEAKLKKLEEEQI ILEDQNCKLAKEKKLLEDR IAEFTTNLTEEEEKSKS LAK RN
oIF:- 5V I K T 0T EKVTTEAKLKKLEEROT IJEDONCKLAKEKKLLEDRGAEF T TR YEEEEKSKSLAK RN
ST NI T OT EKVTTEAKLKKLEER IuLEDQNEKLAKEKKLLEDR!QEFTTNLTEEEEKSKSL‘ 1020
oIV A NN T QL EKVTTEAKLKKLEEEQT ILEDQNCKLAKEKKLLEDRIAEFTTNLTEEEEKSKSLAKSRKER
i (oks b T KNKHEAMI TDLEERLRREEKQRQELEKTRRKLEGDSTDLSDQIAELQAQTAELKMOLAKRNRER
X3R5k T K NKHEAMI TDLEERLRREEKQRQELEKTRRKLEGDSTDLSDQIAELQAQTAELKMOTAKSNKNELY
LYl KNKHEAMI TDLEERLRREEKQRQELEKTRRKLEGDSTDLSDQIAELOAQT AELKMOLAKRKSEL!
o]:¥2: 3Rl KNKHEAMI TDLEERLRREEKQRQELEKTRRKLEGDS TDLSDQIAELOAQT AELKMOLAKRKE
RSN KNKHEAMI TDLEERLRREEKQRQELEKTRRKLEGDSEDLEDOIARLOAQT ARLKHOT SKERKEN)
oIV AN KNKHEAMITDLEERLRREEKQRQELEKTRRKLEGDS TDLSDQIAELQAQIAELKMOLAK SRR
(o)l BN < 7 T. QA AT ARVEEEAAQKNMALKK IRELESQI SELQEDLESERASRNKAEKQKRDLGEE IR0
3N R T QAAT ARVEEEAAQKNMAL KK IRELESQISELOEDLESERASRNKAEKQKRDLGEE JNNEAN
13V K FEETLQOAALARVEEEAAQKNMALKKIRELESQI SELQEDLESERASRNKAEKOKRDLGEE SENEAN
PP EEELOAALARVEREAAQKNMALKK IRELEBO I SELQEDLESERABRNKAEKQKRDLGEEJNNEAY
NN EETLQAATARVEREAAQKNMALKK IRELESQ IELQEDLESERASRNKAEKQKRDL.GEESNERY
ol X Nk XK EET QAALARVEEEAAQKNMALKK IRELESQISELQEDLESERASRNKAEKQKRDLGEESNNEE)
3o\ BT AT K TELEDTLDS TAAQQELRSKREQEVNI LKKTLEEEAKTHEAQT QEMRQKHS QAVEE SN
N5 bk % R 5T K TELEDTLDS TAAQOELRSKREQEVNILKKTLEEEAKTHEAQT QEMRQOKHS QAVEE L)
1LV I 5 AT K TELEDTLDS TAAQQELRSKREQEVNILKKTLEEEAKTHEAQTQEMROKHSQAVEE iy
ol FX: bR £ K TELEDTLDS TAAQOELRSKREQEVEI LKK TLEREAKTHEAQTQEMRQKHSQAVEE kefoly
ACXN T AT K TELEDTLDS TAAQQELRSKREQEVIRYLKKTLEGEAKTHEAQ TQEMROKHS QARG R JRERN
1WA N RN FA LK TELEDINDS TAAQOELRSKREQEVNILKKTLEEEAKTHEAQ TQEMRQKHSQAVEE JRNEE]
(o) sk T A\ FOT.EQTKRVKANLEKAKQTLENERGELANEVKYLLQGEIDS EHKRKKVEAQLOELOVK RN
XM XS 2\ E QT EQTKRVKANLEKAKQTLENERGELANEVKVLLQGEIDSEHKRKKVEAQLOELQVK IbeIY
X LLVERNT 7\ EQT EQTKRVKANLEKAKQTLENERGELANEVKVLLQGINEDS EHKRKKVEAQLOELQVKIRIRILY
oI ¥ X PR 2\ QT EQTKRVKARLEKAKQTLENERGELANEVKEILLOGIKEDS EHKRKKVEAQLQELQVK ket
P14105 LAEQLEQTKRVKANLEKAKQHLEIERHELENEVKVLLQGKGDHEHKRKKVEAQLQELQV 1260
oIV kN 7 FOLEQTKRIGUANLEKAKQTLENERGELANEVKVLLOGEADS EHKRKKVEAQLOELQVK IR
(o) R PN G ERVR TELADKVTKLQVELDNVTGLLSQSDSKS SKLTKDFSALESQLODTQELLQEE JNk¥dy
b X3P} N EGERVR TELADKVTKLOVELDNVTGLLSQSDSKSSKLTKDFSALESQLODTQELLOEE SRR
P35579 FNEGERVRTELADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFSALESQLQDTQELLQEE 1320
062812 EGERVRTELADK VEKLQVELDEVTGLL QSDSKSSKLTKDFSALESQLODTQELLQEERREN)
P14105 EGERVIITELABRVIVKL.OVELDNVTGLLYOSDSKSHKLKDFSALESOLODTOELLOEE SRR
Q63731 FNEGERR TELADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFSALESQLODTQELLOEEJRESKS
(o) & RN R OK 1.5 .S TKLKQVEDEKNS FREQLEEEE P EKQIATLHAQVADMKKKMEDSVGCIRRHE
N3 b5k MR OK .S LS TKLKQVEDEKNSFREQLEEEEERAKHNLEKQ T ATLHAQVADMKKKMEDS VG ClELY
P35579 ROKTSLSTKLKQVEDEKNSFREQLEEREER LEKQIATLHAQVADMKKKMEDS VGCHRRE)
S ¥X: NP RN R OK LS LS TKLKQEEDEKNS FREQLEEEEERAKEINL ERQTATLHAQVIDMKKKMEDEVC CRREED
P14105 TRIKLS'STKLKQEEDEKNE!@EQLEEEEE— RIMBA(OMS VIROOSAVEARIGWDNGT Y 1379
ol Ak NN R OK 1. SL.S TKLKQVEDEKNS FREQLEEEEERAKHNLEKQ T ATLHAQVADMKKKMEDS VG Clliky g
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NOV1l
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LETAEEVKRKLOKDLEGLSQREEEKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQSACNL
LETAEEVKRKLOKDLEGLSQRHEEKVAAYDKLEKTKTRLOQELDDLLVDLDHORQSACNL
LETAEERKRELOKDLEGLSQRBEEKVAAYDKLEKTKTRLQQELDDLLVDLDHQORQS
LEEAEEHKEKLQKDLElLEQRuEEKEAAYDKLEKTKTRLQQELDDEQVDLDHQRQ
LETAEEVKRKLOKDLEGLSQRHEEKVAAYDKLEKTKTRLOQELDDLLVDLDHQRQSACNL

EKKQKKFDQLLAEEKTISAKYAEERDRAEAEAREKETKALSLARATLEEAMEQKARLER
EKKQKKFDQLLAEEKTISAKYAEERDRAEAEAREKETKALSLARATLEEAMEQKAELERL,
EKKQKKFDQLLAEEKTISAKYAEERDRAEAEAREKETKALSLARALEEAMEQKAELERL,
EKKQKKFDQLLAEEKTISAKYAEERDRAEAEAREKETKALSLARALEEAMEQKAELERL
EKKQKKFDQLLAEE I"ISAKYAEER'%RAEAEAREKETKALSLARALEEAEE(_.'QKAT-"..|LER‘?‘

KQFRTEMEDLMS SKDDVGKSVHELEKSKRALEQQVEEMKTQLEELEDELQATEDAKLRLE
KQFRTEMEDLMS SKDDVGKSVHELEKSKRALEQQVEEMKTQLEELEDELQATEDAKLRLE
KQFRTEMEDLMSSKDDVGKSVHELEKSKRALEQQVEEMKTQLEELEDELQATEDAKLRLE
KQFRTEMEDLMSSKDDVGKSVHELEKSNRALEQQVEEMKTQLEELEDELQATEDAKLRLE
KQFRTEMEDLMSSKgDVGKSVHE%EK‘KRALEQQVEEMKTQLEELEDELQATEDAKLRLE

LOAMKAQFERDLQGRDEQS EEKKKQLVRQVREMEAELEDERKQRSYAVAARKKLEMDL/
LQAMKAQFERDLQGRDEQSEEKKKQLVRQVREMEAELEDERKQRS% VARRKKLEMDL,
LOAMKAQFERDLQGRDEQSEEKKKQLVRQVREMEAELEDERKQRSYAVAARKKL.EMDL
JAARKKLEMDL,

AKQLEROVREMEJYELEDERKQRSMAVAARKKLE@DI

' I8N AFKKLEMDL

KDLEAHTIDSANKNRDEAIKQLRKLOAQMKDCMRELDDTRASREEI LAQAKENEKKLKSME
KDLEAHIDSANKNRDEAIKQLRKLQAQMKDCMRELDDTRASREETLAQAKENEKKLKSME
KDLEAHIDSANKNRDEAIKQLRKLQAQMKDCMRELDDTRASREEILAQAKENEKKLKSME
KNRIEAIKQLRKLQAQMKDCMRl DDTRASREEILAQAKENEKKLKSME,
KNRDEAIKH“R%LQAQMKDEMRE DTRESREEILAQAKENEKKLKSME

AEMIQLQEELAAAERAKROQAQQERDELADEIANSSGKGALALEEKRRLEARIAQLEEELE
‘EMIQLQEELAAAERAKRQAQQERDELADEIANSSGKGALALEEKRRLEAEIAELEEELE
w

EEQGNTELINDRLKKANLQIDQINADLNLEREHAQKNENARQQLERQNKELKVKLQEMEG
EEQGNTELINDRLKKANLQIDQINADLNLEREHAQKNENARQQLERQNKELKVKLQEMEG
EEQGNTELINDRLKKANLQIDQINBDLNLERSHAQKNENARQQLERQNKELKVKLOEMEG
EEQGNTELINDRLKKANLQIDQIN@DLNLERSHAQKNENARQQLERQNKELKAKL.OEMES
EEQGNTE INDRLKKANLQIDQENADLNJERSNAQKNENARQOYERONKEL KK L.OEMER
EEQGNTEL INDRLKKANLQIDQINADLNLEREHAQKNENARQOLERQNKELKVKLOEMEG

TVKSKYKAS ITALEAKIAQLEEQLDNETKERQAACKQVRRTEKKLKDVLLQVDDERRNAE
TVKSKYKASITALEAKIAQLEEQLDNETKERQAACKQVRRTEKKLKDVLLOVDDERRNAE
TVKSKYKASITALEAKIAQLEEQLDNETKERQAACKQVRRTEKKLKDVLLQVDDERRNAE
KSKYKASIiALEAKIAQLEEQLDNETKERQ KQVRREVEKKLKDVLLQVEDERRNAE
KSKYKARITALEAKIJOLEEQLDJETKERQ KQVRRHEKKLKDILLQVDDERRNAE
TVKSKYKASITALEAKIAQLEEQLDNETKERQAACKQVRRTEKKLKDVLLOVDDERRNAE

QYKDOADKASTRLKQLKRQLEEAEEEAQRANASRRKLORELEDATETADAMNREVSSL,
QYKDQADKASTRLKQLKRQLEEAEEEAQRANASRRKLORELEDATETADAMNREVSSL
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063731 VCGWGVEQTQGEEAVHKCRT 1999

Domain results for NOV11 were collected from the Pfam database, and then identified by
the Interpro domain accession number. The results are listed in Table 11F with the statistics and
domain description. These results indicate that the NOV11 polypeptide has properties similar to

those of other proteins known to contain these domains.

Table 11F. Domain Analysis of NOV11

PSSMs Producing Significant Alignments Score E
(bits)- Value
myosin head (Motor domain): domain 1 of 1, from 83 to 764 1494.5 | 0.0

Myosin Head VEDmveLtyInEpsvIhNLKkRYksdlIYTYsGlvLvsvNPYkrLpg
S o R ey O [ R I Y [ [ oy ey
NOV1l VEDMAELTCLNEASVLHNLKERYYSGLIYTYSGLFCVVINPYKNLP-

iYteeiiakYrGKrryElPPHiFAiADeAYRsM1sdkeNQsilISGESGA
R R N e N E N B R Y ey pee e A R
NOvV1il IYSEEIVEMYKGKKRHEMPPHIYAITDTAYRSMMQDREDQSILCTGESGA

GKTEntKkvmgYlAaVsggnsgngeevpsvkvgrvEdgILgsNPiLEAFG
]| 4]+t | ]+ | #4444+ R A EE S AR R
NOv1ii GKTENTKKVIQYLAYVASSHKSK------ KDQGELERQLLQANPILEAFG

NAKTtRNNNSSRFGKyielqFdktGkivGakIenYLLEKSRVvyQtegER
B R R s R A R R A A A s a Rl
NOV11 NAKTVKNDNSSRFGKFIRINFDVNGYIVGANIETYLLEKSRATRQAKEER

NFHIFYQLLaGasggnlkkeLkLtndpedYhYLngggevkpcytvdGiDD
F] )T+ +]+ + 0 ] +]+ |+ s | o+
NOvil TFEIFYYLLSGAGEH-LKTDLLLE~PYNKYRFLSNGH- - - - - VTIPGQQD
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segnveeFketrkamdilGftdeeqrsIFrivAaILhlGNikFkgrrkee
+ R B B A R N E T E o s
NOvV1ii K-~ ~--DMFQETMEAMRIMGIPEEEQMGLLRVISGVLQLGNIVFKKERNTD

aaipddnnadtkalekaaeLlGvdatelekALlsrriktGtegrkStvtk
bbb bttt || bbb bbb | 4+
NOV1l QASMPDN~ - - ~TAAQKVSHLLGINVTDFTRGILTPRIKVGRDY -~ - -VQK

panveQAsyARDALAKalYsRLFAWIVnrINktLdfkakeggdasf IGVL
e I e I A O ) B N B ) R e e A ]
NOV1l AQTKEQADFATIEALAKATYERMFRWLVLRINKALDKTKRQG--ASFIGIL

DIyGFEIFekNSFEQLCINYVNEKLQQEFNhhmFk1EQEEYKkrEGIeWt £

S R N R e L A R N A R R

NOvil DIAGFEIFDLNSFEQLCINYTNEKLQQLFNHTMFILEQEEYQREGIEWNE

IngdNLQpcIDLIEkKs.PpGILsLLDEeClkaaqSGthtFldKLys
[+ ]+ ] [++] ) L] ] )] ]+ ]+ )]+ ]+ +
NOV1L IDFGLDLQPCIDLIEKPAGPPGILALLDEECWFPKA- - - TDKSFVEKVMQ

tfskhpahfekfsPrfrgkksgahFiikHYAGAVeYnvegFleKNKDpLf
+ 4+ e i IO R I BNy [ Iy I
NOV1il EQGTHP-~KFQ- -~ -KPKQLKDKADFCIIHYAGKVDYKADEWLMKNMDPLN

ddlisllksSsnpllaeLFpdeetlagpfeadpsslskkrksgskNkstg
S S o b = = S [RS SR S S A SRR +
NOVil DNIATLLHQSSDKFVSELWKDVDRIIGLDQVAGMSETA%PGAF ———————

kktkksnfiTvGagfKeslnelMktLsstnLPHFvRCIkPNekKkagvED
et o R R E Y R I Y [ P Y
NOV1il -KTRKGMFRTVGQLYKEQLAKLMATLRNTN-PNFVRCIIPNHEKKAGKLD

aslVlhQLrclGVLEgiRIrRaGFPnRitfdeFlgRYriLapktwPkwsg
e R I e O B i B A
NOV1i PHLVLDQLRCNGVLEGIRICRQGFPNRVVFQEFRQRYEILTPNSIPKGFM

dakkgeknEIvaceklLgsLnlDkgeeyrfGKTKIFFR (SEQ ID NO:108)
b R R R B R R
NOV1il DGKQ-~--~-~- ACVLMIKALELDS-NLYRIGQSKVFFR (SEQ ID NO:36)

The myosin heavy chain-like protein disclosed in this invention is expressed in at least the
following tissues: Adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain -
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney,
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland,
placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach,
testis, thyroid, trachea, uterus, Bone, Cervix, Chorionic Villus, Cochlea, Cornea, CoronaryArtery,
Dermis, Epidermis, Foreskin, Hair Follicles, Hypothalamus, Kidney Cortex, Liver, Lung, Lymph
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node, Lymphoid tissue, Oesophagus, Ovary, Parathyroid Gland, Peripheral Blood, Tonsils,
Umbilical Vein, Whole Organism. This information was derived by determining the tissue
sources of the sequences that were included in the invention including but not limited to
SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources.

The protein similarity information, expression pattern, and map location for the myosin
heavy chain-like protein and nucleic acid disclosed herein suggest that this protein may have
important structural and/or physiological functions characteristic of the nonmuscle myosins
family. Therefore, the NOV11 nucleic acids and proteins of the invention are useful in potential
diagnostic and therapeutic applications and as a research tool. For example, the compositions of
the present invention may have efficacy for treatment of patients suffering from: restenosis,
neurological, glomerular diseases and other diseases, disorders and conditions of the like.

The novel nucleic acid encoding the myosin heavy chain-like protein of the invention, or
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the
nucleic acid or the protein are to be assessed. These materials are further useful in the generation
of antibodies that bind immunospecifically to the novel substances of the invention for use in
therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX
Antibodies” section below. The disclosed NOV11 protein has multiple hydrophilic regions, each
of which can be used as an immunogen. In one embodiment, a contemplated NOV11 epitope is
from about amino acids 1 to 150. In another embodiment, a contemplated NOV 11 epitope is from
about amino acids 150 to 225. In other specific embodiments, contemplated NOV11 epitopes are

from about amino acids 300 through 1950.

NOV12

Another NOVX protein of the invention, referred to herein as NOV12, includes three
novel pancreatitis-associated protein (PAP)-like protein. The disclosed protein§ have been named
NOV12a, NOV12b, and NOV12c.

PAP is synthesized as a preprotein with a molecular weight of 16.6 kDa. A search of
protein databases reveals marked homolgy with the carbohydrate binding region of animal lectins.
Although PAP has no hemagglutination activity, it does induce extensive bacterial aggregation.

Further, the pattern of expression for PAP reveals that it is not found in the liver, stomach,
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salivary glands, brain, kidney, or testis. Such an expression pattern correlates to a stress protein
involved in the control of bacterial proliferation.

At least the NOV12a protein disclosed herein is predicted to localize extracellularly.
Therefore, it is likely that this protein is accessible to a diagnostic probe, and for the various

therapeutic applications described herein.

NOV12a

In one embodiment, a NOV12 variant is NOV12a (alternatively referred to herein as
CG50323-01), which encodes a novel pancreatitis-associated protein (PAP)-like protein and includes
the 530 nucleotide sequence (SEQ ID NO:37) shown in Table 12A. An open reading frame for
the mature protein was identified beginning with an ATG codon at nucleotides 3-5 and ending
with a TAA codon at nucleotides 528-530. Putative untranslated regions downstream from the.
termination codon and upstream from the initiation codon are underlined in Table 12A, and the

start and stop codons are in bold letters.

Table 12A. NOV12a Nucleotide Sequence (SEQ ID NO:37)

CCATGGCCCTGCCAAGTGTATCTTGGATGCTGCTTTCCTGCCTCATGCTGCTGTCTCAGGTTCAAGGTGAAGAAC
CCCAGAGGGAACTGCCCTCTGCACGGATCCGCTGTCCCAAAGGCTCCAAGGCCTATGGCTCCCACTGCTATGCCT
TGTTTTTGTCACCAAAATCCTGGACAGATGCAGATCTGGCCTGCCAGAAGCGGCCCTCTGEGAAACCTGRTGETCTG
TGCTCAGTGGGGCTGAGGGATCCTTCGTGTCCTCCCTGGTGAAGAGCATTGGTAACAGCTACTCATACGTCTGGA
TTGGGCTCCATGACCCCACACAGGGCACCGAGCCCAATGGAGAAGGTTGGGAGTGCGAGTAGCAGTCGATGTGATGA
ATTACTTTGCATGGGAGAGAAATCCCTCCACCATCTCAAGCCCCERCCACTEGTCGCEGAGCCTGTCGAGARGCACAG
CATTTCTGAGGTGGAAAGATTATAACTGTAATGTGAGGTTACCCTATGTCTGCAAGT TCAAATACTGGAGGCAAT
TGTAA

The sequence of NOV12a was derived by laboratory cloning of cDNA fragments, by in
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA
sequence, or part of the sequence, or both, were cloned. I silico prediction was based on
sequences available in CuraGen’s proprietary sequence databases or in the public human
sequence databases, and provided either the full length DNA sequence, or some portion thereof.

The cDNA coding for the NOV12a sequence was cloned by the polymerase chain reaction
(PCR). PCR primers were designed based on in silico predictions of the full length or some
portion (one or more exons) of the cDNA/protein sequence of the invention. The DNA sequence

and protein sequence for a novel PAP-like gene were obtained by exon linking, or SeqCalling™
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Technology and are reported here as NOV12a. These primers and methods used to amplify
NOV12a cDNA are described in Example 2.
The NOV12a polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 175 amino acid

residues in length and is presented using the one-letter amino acid code in Table 12B. The

5  SignalP, Psort and/or Hydropathy results predict that NOV12a has a signal peptide and is likely to
be localized extracellularly with a certainty of 0.4896. In alternative embodiments, a NOV12a
polypeptide is located to the microbody (peroxisome) with a certainty of 0.1669, the endoplasmic
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a
certainty of 0.1000.

10

Table 12B. Encoded NOV12a Protein Sequence (SEQ ID NO:38)

MALPSVSWMLLSCLMLLSQVQGEEPQRELPSARIRCPKGSKAYGSHCYALFLSPKSWIDADLACQKRPSGNL
VSVLSGAEGSFVSSLVKSIGNSYSYVWIGLHDPTQGTEPNGEGWEWS SSDVMNYFAWERNPSTISSPGHCAS
LSRSTAFLRWKDYNCNVRLPYVCKFKYWRQL

NOV12b—NOV12e¢
In alternative embodiments, a NOV12 variant is NOV12b or NOV12c (alternatively
15 referred to herein as 169475472 and 169475476, respectively), which include a 471 nucleotide
sequence. NOV12b and NOV12c are insert assemblies that encode an open reading frame of
NOV12a between residues 23 and 173. Table 12C notes the minor nucleotide and amino acid
changes in NOV12b and NOV12c¢ from the parent clone, NOV12a.

Nov Alternate | Change in DNA Seq. from NOV12a | Change in Protein Seq.
No. Reference from NOV12a

12b 169475472 | A - G at bp 395 No change

12¢ 169475476 | T > C at bp 479 No change

20

The sequences of NOV12b and NOV12¢ were derived by laboratory cloning of cDNA
fragments coding for a domain of the full length form of CG50323-01 (NOV12a), between
residues 23 to 173. The cDNA coding for the NOV12b and NOV12c sequences was cloned by

25  the polymerase chain reaction (PCR). The PCR template is the previoisly identified plasma
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(NOV12a), when available, or human ¢cDNA. These primers and methods used to amplify
NOV12b and NOV12c ¢cDNA are described in Example 2.
SNP variants of NOV12 are disclosed in Example 3.

NOV12 Clones
Unless specifically addressed as NOV12a, NOV12b, or NOV12c, any reference to
NOV12 is assumed to encompass all variants.

The amino acid sequence of NOV12 has high homolgy to other proteins as shown in Table

12D.
Table 12D. BLASTX Results from Patp Database for NOV12
Smallest
High Sum

Sequences Producing High-Scoring Segment Pairs: Score Prob P (N)
patp:AAR54098 Mouse PAP 921 3.0e-92
patp:AARS57117 Human Pancreatitis-Associated Protein 921 3.0e-92
patp:AAB43568 Human cancer associated protein 921 3.0e-92
patp:AAR14795 Fragment A3 from human pancreatitis associated protein 915 1.3e-91
patp:AAW71682 Human pancreatitis-associated protein 813 8.4e-81

In a search of sequence databases, it was found, for example, that the NOV12a nucleic
acid sequence of the invention has 514 of 520 bases (98%) identical to a gb: GENBANK-
ID:S51768|acc:S51768.1 mRNA from Homo sapiens (PAP-H=pancreatitis-associated protein
[human, pancreas, mRNA, 797 nt]). Further, the full amino acid sequence of the disclosed protein
of the invention has 169 of 169 amino acid residues (100%) identical to, and 169 of 169 amino
acid residues (100%) similar to, the 175 amino acid residue ptnr:SWISSPROT-ACC:Q06141
protein from Homo sapiens (Human) (PANCREATITIS-ASSOCIATED PROTEIN 1
PRECURSOR).

Additional BLASTP results are shown in Table 12E.

Table 12E. NOV12 BLASTP Results

Gene Index/ Protein/Organism Length of | Identity (%) | Positives (%) | Expect Value
Identifier aa

Pancreatitis-associated 169/169 169/169
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Q06141 protein 1 precursor - Homo 175 (100%) (100%) 3.8e-92
sapiens (Human)
Lithostathine precursor
(Pancreatic stone protein)
P23132 (PSP) (Pancreatic thread 175 118/169 144/169 2.8e-66

protein) (PTP) (Islet of (69%) (85%)
langerhans regenerating
protein) (REG) (Islet cells
regeneration factor) (ICRF)
- Bos taurus (Bovine)
Pancreatitis-associated
P25031 protein 1 precursor (Peptide 175 117/169 140/169 1.9¢-65
23) (REG-2) - Rattus (69%) (82%)
norvegicus (Rat)
Pancreatitis-associated

P35230 protein 1 precursor (REG 175 115/164 135/164 2.2e-64
[II-beta) - Mus musculus (70%) (82%)
{Mouse)
Pancreatitis-associated 117/170 141/170
P42854 protein 3 precursor - Rattus 174 (68%) (82%) 5.3e-63

norvegicus (Rat)

A multiple sequence alignment is given in Table 12F, with the NOV12 protein of the
invention being shown in lines 1, 2, and 3, in a ClustalW analysis comparing NOV12 with related

5 protien sequences of Table 12E.

Table 12F. ClustalW Analysis of NOV12

1. SEQ IDNO.: 38 NOV12a 4. SEQIDNO.: 111 P25031
10 2. SEQ ID NO.: 109 Q06141 5. SEQIDNO.: 112 P35230
3. SEQIDNO.: 110 P23132 6. SEQIDNO.: 113 P42854
15 woviza NELPSARTRCPRKGSINAYGSHCYALFIRSPK SIS
006141 | MHLPSL |SWMLLSCLMLLSQVOGEEOREL PSAR TINCPRGS]S AYGSHCYALFIEPK S
P23132 it El =il S WM, T, S CLMLLSQRQGEN T 60
P25031 | HRLGFP i 60
P35230 BA TS WMLLS CLMLLSQVOGER PSARICPKGS AYGS
20  p42854 | PRVR
NOVl1Za
Q06141
P23132 [ !ADEAC‘QKRPSGI 1T, VSVLSGAEIHS
25 p25031 EwdnilNeekelare LVSVL‘W‘ o
P35230 LACQKRP ILVSVL
P42854

15103 NS SEDVMNY FAWERNPST I SSPGHCIMS SRS RINFAUSEK YWRQL- 175
Vo1 I X% 17 S S 5D VMY FAWERNPSTISSPGHCAS LSR SN RINNAUGIEITD — —~ — — — 175
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P23132
P25031 jEh
P35230 [MyysH

P42854

5
NOovl2a -~ 175
Q06141 - 175
P23132 - 175

P25031 - 175
10 p35230 - 175
P42854 - 174

Domain results for NOV12 were collected from the Pfam database, and then identified by
the Interpro domain accession number. The results are listed in Table 12G with the statistics and
15  domain description. These results indicate that the NOV 12 polypeptides have properties similar

to those of other proteins known to contain these domains.

Table 12G. Domain Analysis of NOV12

PSSMs Producing Significant Alignments Score E
(bits) Value
lectin_c type domain: domain 1 of 1, from 53 to 169 146.5 4.5e-40
Lectin-C esktWaeRelaCgkegghAHLvsIgsaeEgsfvvafltsltkksnty
I e b o o o e e T e
NOVl1za SPKSWIDADLACQKRPSG-NLVSVLSGAEGSFVSSLVKSIGN-SYSY

aWIGLtdintegtwvwegwetdgspvnytenWapgePnnrgnhGgnEdCyv

R R T e N B S e ]+
- NOV1i2a VWIGLHDPTQGTEPNGEGWEWSSSDVMNYFAWERNPSTISS - ---PGHCA
eiytdtdflaGkWnDepCdsklpyvCef (SEQ ID NO:114)
R = = M) (%) ) [NRCARRAR Y
NOV12a SLSRSTAFL—RWKDYNCNVRLPYVCKF (SEQ ID NO:38)
20 The NOV12 proteins disclosed in this invention are expressed in at least the following

tissues: at very low expression level in healthy pancreas and at much higher level during the acute
phase of pancreatitis; it is also expressed at high level in normal small intestine. This information
was derived by determining the tissue sources of the sequences that were included in the invention
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or

25  RACE sources.

151




10

15

20

25

30

WO 02/059315 PCT/US01/50076

The protein similarity information, expression pattern, and map location for the PAP-like
protein and nucleic acid disclosed herein suggest that this protein may have important structural
and/or physiological functions characteristic of the Lectin C family. Therefore, the NOV12
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic
applications and as a research tool. For example, the compositions of the present invention will
have efficacy for treatment of patients suffering from: acute pancreatitis and chronic pancreatitis,
and other diseases, disorders and conditions of the like.

The novel NOV12 proteins of the invention, or fragments thereof, are usefui in diagnostic
applications, wherein the presence or arnbunt of the nucleic acid or the protein are to be assessed.
These materials are ﬁn’tﬁer useful in the generation of antibodies that bind immunospecifically to
the novel substances of the invention for use in therapeutic or diagnostic methods. These
antibodies may be generated according to methods known in the art, using prediction from
hydrophobicity charts, as described in the “Anti-NOVX Antibodies” section below. The
disclosed NOV12 protein has multiple hydrophilic regions, each of which can be used as an
immunogen. In one embodiment, a contemplated NOV12 epitope is from about amino acids 20 to
45. In another embodiment, a contemplated NOV 12 epitope is from about amino acids 45 to 57.
In other specific embodiments, contemplated NOV12 epitopes are from about amino acids 55 to
70, 72 to 77, 95 to 143, and 145 to 170.

NOVX Nucleic Acids and Polypeptides

One aspect of the invention pertains to isolated nucleic acid molecules that encode NOVX
polypeptides or biologically active portions thereof. Also included in the invention are nucleic
acid fragments sufficient for use as hybridization probes to identify NOVX-encoding nucleic
acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the amplification and/or
mutation of NOVX nucleic acid molecules. As used herein, the term “nucleic acid molecule” is
intended to include DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g.,
mRNA), analogs of the DNA or RNA generated using nucleotide analogs, and derivatives,
fragments and homologs thereof. The nucleic acid molecule may be single—strahded or double-
stranded, but preferably is comprised double-stranded DNA.

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a

“mature” form of a polypeptide or protein disclosed in the present invention is the product of a
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naturally occurring polypeptide or precursor form or proprotein. The naturally occurring
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the
polypeptide, precursor or proprotein encoded by an ORF described herein. The product “mature”
form arises, again by way of nonlimiting example, as a result of one or more naturally occurring
processing steps as they may take place within the cell, or host cell, in which the gene product
arises. Examples of such processing steps leading to a “mature” form of a polypeptide or protein
include the cleavage of the N-terminal methionine residue encoded by the initiation codon of an
ORF, or the proteolytic cleavage of a signal peptide or leader sequence. Thus a mature form
arising from a precursor polypeptide or protein that has residues 1 to N, where residue 1 is the N-
terminal methionine, would have residues 2 through N remaining after removal of the N-terminal
methionine. Alternatively, a mature form arising from a precursor polypeptide or protein having
residues 1 to N, in which an N-terminal signal sequence from residue 1 to residue M is cleaved,
would have the residues from residue M+1 to residue N remaining. Further as used herein, a
“mature” form of a polypeptide or protein may arise from a step of post-translational modification
other than a proteolytic cleavage event. Such additional processes include, by way of non-
limiting example, glycosylation, myristoylation or phosphorylation. In general, a mature
polypeptide or protein may result from the operation of only one of these processes, or a
combination of any of them.

The term “probes™, as utilized herein, refers to nucleic acid sequences of variable length,
preferably between at least about 10 nucleotides (nt), 100 nt, or as many as approximately, e.g.,
6,000 nt, depending upon the specific use. Probes are used in the detection of identical, similar,
or complementary nucleic acid sequences. Longer length probes are generally obtained from a
natural or recombinant source, are highly specific, and much slower to hybridize than shorter-
length oligomer probes. Probes may be single- or double-stranded and designed to have
specificity in PCR, membrane-based hybridization technologies, or ELISA-like technologies.

The term "isolated” nucleic acid molecule, as utilized herein, is one, which is separated
from other nucleic acid molecules which are present in the natural source of the nucleic acid.
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic acid
(i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the genomic DNA of the

organism from which the nucleic acid is derived. For example, in various embodiments, the
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isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5
kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in genomic
DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, spleen,
etc.). Moreover, an "isolated"” nucleic acid molecule, such as a cDNA molecule, can be
substantially free of other cellular material or culture medium when produced by recombinant
techniques, or of chemical precursors or other chemicals when chemically synthesized.

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the
nucleotide sequence SEQ ID NOS:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
and 37, or a complement of this aforementioned nucleotide sequence, can be isolated using
standard molecular biology techniques and the sequence information provided herein. Using all
or a portion of the nucleic acid sequence of SEQ ID NOS:1, 3,5, 7,9, 11, 13, 15, 17, 19, 21, 23,
25, 27,29, 31, 33, 35, and 37 as a hybridization probe, NOVX molecules can be isolated using
standard hybridization and cloning techniques (e.g., as described in Sambrook, et al., (eds.),
MOLECULAR CLONING: A LABORATORY MANUAL 2™ Ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY, 1989; and Ausubel, ef al., (eds.), CURRENT PROTOCOLS IN MOLECULAR
BIOLOGY, John Wiley & Sons, New York, NY, 1993.)

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively,
genomic DNA, as a template and appropriate oligonucleotide primers according to standard PCR
amplification techniques. The nucleic acid so amplified can be cloned into an appropriate vector
and characterized by DNA sequence analysis. Furthermore, oligonucleotides corresponding to
NOVX nucleotide sequences can be prepared by standard synthetic techniques, e.g., using an
automated DNA synthesizer.

As used herein, the term “oligonucleotide™ refers to a series of linked nucleotide residues,
which oligonucleotide has a sufficient number of nucleotide bases to be used in a PCR reaction.
A short oligonucleotide sequence may be based on, or designed from, a genomic or cDNA
sequence and is used to amplify, confirm, or reveal the presence of an identical, similar or
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise portions of
a nucleic acid sequence having about 10 nt, 50 nt, or 100 nt in length, preferably about 15 nt to 30
nt in length. In one embodiment of the invention, an oligonucleotide comprising a nucleic acid

molecule less than 100 nt in length would further comprise at least 6 contiguous nucleotides SEQ
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IDNOS:1,3,5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or a complement
thereof. Oligonucleotides may be chemically synthesized and may also be used as probes.

In another embodiment, an isolated nucleic acid molecule of the invention comprises a
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NOS:1,
3,5,7,9,11, 13,15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or a portion of this nucleotide
sequence (e.g., a fragment that can be used as a probe or primer or a fragment encoding a
biologically-active portion of an NOVX polypeptide). A nucleic acid molecule that is
complementary to the nucleotide sequence shown SEQ ID NOS:1, 3,5, 7,9, 11, 13, 15, 17, 19,
21,23,25,27,29, 31, 33, 35, and 37 is one that is sufficiently complementary to the nucleotide
sequence shown SEQ ID NOS:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and
37 that it can hydrogen bond with little or no mismatches to the nucleotide sequence shown SEQ
IDNOS:1,3,5,7,9,11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37 thereby forming a
stable duplex.

As used herein, the term “complementary” refers to Watson-Crick or Hoogsteen base
pairing between nucleotides units of a nucleic acid molecule, and the term “binding” means the
physical or chemical interaction between two polypeptides or compounds or associated
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van der
Waals, hydrophobic interactions, and the like. A physical interaction can be either direct or
indirect. Indirect interactions may be through or due to the effects of another polypeptide or
compound. Direct binding refers to interactions that do not take place through, or due to, the
effect of another polypeptide or compound, but instead are without other substantial chemical
intermediates.

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific hybridization
in the case of nucleic acids or for specific recognition of an epitope in the case of amino acids,
respectively, a.ﬁd are at most some portion less than a full length sequence. Fragments may be
derived from any contiguous portion of a nucleic acid or amino acid sequence of choice.
Derivatives are nucleic acid sequences or amino acid sequences formed from the native
compounds either directly or by modification or partial substitution. Analogs are nucleic acid
sequences or amino acid sequences that have a structure similar to, but not identical to, the native

compound but differs from it in respect to certain components or side chains. Analogs may be
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synthetic or from a different evolutionary origin and may have a similar or opposite metabolic
activity compared to wild type. Homologs are nucleic acid sequences or amino acid sequences of
a particular gene that are derived from different species.

Derivatives and analogs may be full length or other than full length, if the derivative or
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or
analogs of the nucleic acids or proteins of the invention include, but are not limited to, molecule;s
comprising regions that are substantially homologous to the nucleic acids or proteins of the
invention, in various embodiments, by at least about 70%, 80%, or 95% identity (with a preferred
identity of 80-95%) over a nucleic acid or amino acid sequence of identical size or when
compared to an aligned sequence in which the alignment is done by a computer homology
program known in the art, or whose encoding nucleic acid is capable of hybridizing to the
complement of a sequence encoding the aforementioned proteins under stringent, moderately
stringent, or low stringent conditions. See e.g. Ausubel, et al., CURRENT PROTOCOLS IN
MOLECULAR BIOLOGY, John Wiley & Sons, New York, NY, 1993, and below.

A “homologous nucleic acid sequence” or “homologous amino acid sequence,” or
variations thereof, refer to sequences characterized by a homology at the nucleotide level or
amino acid level as discussed above. Homologous nucleotide sequences encode those sequences
coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different tissues of the
same organism as a result of, for example, alternative splicing of RNA. Alternatively, isoforms
can be encoded by different genes. In the invention, homologous nucleotide sequences include
nucleotide sequences encoding for an NOVX polypeptide of species other than humans,
including, but not limited to: vertebrates, and thus can include, e.g., frog, mouse, rat, rabbit, dog,
cat cow, horse, and other organisms. Homologous nucleotide sequences also include, but are not
limited to, naturally occurring allelic variations and mutations of the nucleotide sequences set
forth herein. A homologous nucleotide sequence does not, however, include the exact nucleotide
sequence encoding human NOVX protein. Homologous nucleic acid sequences include those
nucleic acid sequences that encode conservative amino acid substitutions (see below) in SEQ ID
NOS:1,3,5,7,9,11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, as well as a
polypeptide possessing NOVX biological activity. Various biological activities of the NOVX

proteins are described below.
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An NOVX polypeptide is encoded by the open reading frame (“ORF”) of an NOVX
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop
codon. An ORF that represents the coding sequence for a full protein begins with an ATG "start"
codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or TGA. For the
purposes of this invention, an ORF may be any part of a coding sequence, with or without a start
codon, a stop codon, or both. For an ORF to be considered as a good candidate for coding for a
bona fide cellular protein, a minimum size requirement is often set, e.g., a stretch of DNA that
would encode a protein of 50 amino acids or more.

The nucleotide sequences determined from the cloning of the human NOVX genes allows
for the generation of probes and primers designed for use in identifying and/or cloning NOVX
homologues in other cell types, e.g. from other tissues, as well as NOVX homologues from other
vertebrates. The probe/primer typically comprises substantially purified oligonucleotide. The
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes under
stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 or 400 consecutive
sense strand nucleotide sequence SEQ IDNOS:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25,27, 29,
31, 33, 35, and 37; or an anti-sense strand nucleotide sequence of SEQID NOS:1,3,5,7,9, 11,
13,15,17,19, 21, 23, 25, 27, 29, 31, 33, 35, and 37; or of a naturally occurring mutant of SEQ ID
NOS:1,3,5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37.

Probes based on the human NOVX nucleotide sequences can be used to detect transcripts
or genomic sequences encoding the same or homologous proteins. In various embodiments, the
probe further comprises a label group attached thereto, e.g. the label group can be a radioisotope,
a fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can be used as a part of
a diagnostic test kit for identifying cells or tissues which mis-express an NOVX protein, such as
by measuring a level of an NOVX-encoding nucleic acid in a sample of cells from a subject e.g.,
detecting NOVX mRNA levels or determining whether a genomic NOVX gene has been mutated
or deleted.

“A polypeptide having a biologically-active portion of an NOVX polypeptide” refers to
polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a
polypeptide of the invention, including mature forms, as measured in a particular biological assay,

with or without dose dependency. A nucleic acid fragment encoding a "biologically-active
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portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:1, 3,5,7, 9, 11, 13, 15,
17,19, 21,23, 25, 27, 29, 31, 33, 35, and 37, that encodes a polypeptide having an NOVX
biological activity (the biological activities of the NOVX proteins are described below),
expressing the encoded portion of NOVX protein (e.g., by recombinant expression in vitro) and

assessing the activity of the encoded portion of NOVX.
NOVX Nucleic Acid and Polypeptide Variants

The invention further encompasses nucleic acid molecules that differ from the nucleotide
sequences shown in SEQ ID NOS:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
and 37 due to degeneracy of the genetic code and thus encode the same NOVX proteins as that
encoded by the nucleotide sequences shown in SEQ ID NOS:1, 3, 5,7, 9, 11, 13, 15, 17,19, 21,
23,25,27,29,31,33, 35, and 37. In another embodiment, an isolated nucleic acid molecule of
the invention has a nucleotide sequence encoding a protein having an amino acid sequence shown
in SEQ IDNOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38.

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS:1, 3, 5, 7, 9,
11,13,15,17, 19,21, 23, 25, 27, 29, 31, 33, 35, and 37, it will be appreciated by those skilled in
the art that DNA sequence polymorphisms that lead to changes in the amino acid sequences of the
NOVX polypeptides may exist within a population (e.g., the human population). Such genetic
polymorphism in the NOVX genes may exist among individuals within a population due to
natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to nucleic
acid molecules comprising an open reading frame (ORF) encoding an NOVX protein, preferably
a vertebrate NOVX protein. Such natural allelic variations can typically result in 1-5% variance
in the nucleotide sequence of the NOVX genes. Any and all such nucleotide variations and
resulting amino acid polymorphisms in the NOVX polypeptides, which are the result of natural
allelic variation and that do not alter the functional activity of the NOVX polypeptides, are
intended to be within the scope of the invention.

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and thus
that have a nucleotide sequence that differs from the human SEQ ID NOS:1, 3,5, 7,9, 11, 13, 15
17,19, 21, 23, 25, 27, 29, 31, 33, 35, and 37 are intended to be within the scope of the invention.

Nucleic acid molecules corresponding to natural allelic variants and homologues of the NOVX

>

cDNAs of the invention can be isolated based on their homology to the human NOVX nucleic
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acids disclosed herein using the human ¢cDNAs, or a portion thereof, as a hybridization probe
according to standard hybridization techniques under stringent hybridization conditions.

Accordingly, in another embodiment, an isolated nucleic acid molecule of the invention is
at least 6 nucleotides in length and hybridizes under stringent conditions to the nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NOS:1, 3,5,7,9, 11, 13,15, 17, 19, 21,
23,25,27,29, 31, 33, 35, and 37. In another embodiment, the nucleic acid is at least 10, 25, 50,
100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another
embodiment, an isolated nucleic acid molecule of the invention hybn'dizés to the coding region.
As used herein, the term "hybridizes under stringent conditions" is intended to describe conditions
for hybridization and washing under which nucleotide sequences at least 60% homologous to each
other typically remain hybridized to each other.

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other than
human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high
stringency hybridization with all or a portion of the particular human sequence as a probe using
methods well known in the art for nucleic acid hybridization and cloning.

As used herein, the phrase “stringent hybridization conditions” refers to conditions under
which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no other
sequences. Stringent conditions are sequence-dependent and will be different in different
circumstances. Longer sequences hybridize specifically at higher temperatures than shorter
sequences. Generally, stringent conditions are selected to be about 5 °C lower than the thermal
melting point (Tm) for the specific sequence at a defined ionic strength and pH. The Tm is the
temperature (under defined ionic strength, pH and nucleic acid concentration) at which 50% of the
probes complementary to the target sequence hybridize to the target sequence at equilibrium.
Since the target sequences are generally present at excess, at Tm, 50% of the probes are occupied
at equilibrium. Typically, stringent conditions will be those in which the salt concentration is less
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion (or other salts) at pH 7.0
to 8.3 and the temperature is at least about 30°C for short probes, primers or oligonucleotides
(e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and oligonucleotides.
Stringent conditions may also be achieved with the addition of destabilizing agents, such as

formamide.
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Stringent conditions are known to those skilled in the art and can be found in Ausubel, et
al., (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. (1989),
6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 70%, 75%,
85%, 90%, 95%, 98%, or 99% homologous to each other typically remain hybridized to each
other. A non-limiting example of stringent hybridization conditions are hybridization in a high
salt buffer comprising 6X SSC, 50 mM Tris-HC1 (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02%
Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C, followed by one or
more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated nucleic acid molecule of the
invention that hybridizes under stringent conditions to the sequences SEQ ID NOS:1, 3, 5,7, 9,
11, 13, 15,17, 19, 21, 23, 25,27, 29, 31, 33, 35, and 37, corresponds to a naturally-occurring
nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to an
RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g., encodes a natural
protein).

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NOS:1,3, 5,7, 9, 11, 13, 15, 17, 19, 21,
23, 25,217,129, 31, 33, 35, and 37, or fragments, analogs or derivatives thereof, under conditions of
moderate stringency is provided. A non-limiting example of moderate stringency hybridization
conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/mi
denatured salmon sperm DNA at 55°C, followed by one or more washes in 1X SSC, 0.1% SDS at
37°C. Other conditions of moderate stringency that may be used are well-known within the art.
See, e.g., Ausubel, et al. (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley
& Sons, NY, and Kriegler, 1990; GENE TRANSFER AND EXPRESSION, A LABORATORY MANUAL,
Stockton Press, NY.

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule
comprising the nucleotide sequences SEQ ID NOS:1, 3, 5,7,9, 11, 13, 15,17, 19, 21, 23, 25, 27,
29, 31, 33, 35, and 37, or fragments, analogs or derivatives thereof, under conditions of low
stringency, is provided. A non-limiting example of low stringency hybridization conditions are
hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.02% PVP,
0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) dextran sulfate
at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HC1 (pH 7.4), 5 mM EDTA,
and 0.1% SDS at 50°C. Other conditions of low stringency that may be used are well known in
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the art (e.g., as employed for cross-species hybridizations). See, e.g., Ausubel, et al. (eds.), 1993,
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, NY, and Kriegler, 1990,
GENE TRANSFER AND EXPRESSION, A LABORATORY MANUAL, Stockton Press, NY; Shilo and
Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792.

Conservative Mutations

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in the
population, the skilled artisan will further appreciate that changes can be introduced by mutation
into the nucleotide sequences SEQ ID NOS:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,
33, 35, and 37, thereby leading to changes in the amino acid sequences of the encoded NOVX
proteins, without altering the functional ability of said NOVX proteins. For example, nucleotide
substitutions leading to amino acid substitutions at "non-essential” amino acid residues can be
made in the sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36,
and 38. A "non-essential” amino acid residue is a residue that can be altered from the wild-type
sequences of the NOVX proteins without altering their biological activity, whereas an "essential"
amino acid residue is required for such biological activity. For example, amino acid residues that
are conserved among the NOVX proteins of the invention are predicted to be particularly non-
amenable to alteration. Amino acids for which conservative substitutions can be made are well-
known within the art.

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX
proteins that contain changes in amino acid residues that are not essential for activity. Such
NOVX proteins differ in amino acid sequence from SEQ ID NOS:1, 3, 5,7, 9, 11, 13, 15, 17, 19,
21,23, 25, 27,29, 31, 33, 35, and 37 yet retain biological activity. In one embodiment, the
isolated nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein the
protein comprises an amino acid sequence at least about 45% homologous to the amino acid
sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38.
Preferably, the protein encoded by the nucleic acid molecule is at least about 60% homologous to
SEQ ID NOS:2,4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38; more
preferably at least about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, and 38; still more preferably at least about 80% homologous to SEQ ID

NOS:2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38; even more preferably
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at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28,
30, 32, 34, 36, and 38; and most preferébly at least about 95% homologous to SEQ ID NOS:2, 4,
6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38.

An isolated nucleic acid molecule encoding an NOVX protein homologous to the protein
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38 can be
created by introducing one or more nucleotide substitutions, additions or deletions into the
nucleotide sequence of SEQ ID NOS:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
and 37, such that one or more amino acid substitutions, additions or deletions are introduced into
the encoded protein.

Mutations can be introduced into SEQ ID NOS:1, 3, 5,7,9, 11, 13,15, 17, 19, 21, 23, 25,
27,29, 31, 33, 35, and 37 by standard techniques, such as site-directed mutagenesis and
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at one or
more predicted, non-essential amino acid residues. A "conservative amino acid substitution” is
one in which the amino acid residue is replaced with an amino acid residue having a similar side
chain. Families of amino acid residues having similar side chains have been defined within the
art. Thesel families include amino acids with basic side chains (e.g., lysine, arginine, histidine),
acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine,
valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side
chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan, histidine). Thus, a predicted non-essential amino acid residue in the NOVX protein is
replaced with another amino acid residue from the same side chain family. Alternatively, in
another embodiment, mutations can be introduced randomly along all or part of an NOVX coding
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for NOVX
biological activity to identify mutants that retain activity. Following mutagenesis SEQ ID NOS:1,
3,5,7,9,11,13,15,17, 19,21, 23, 25,27, 29, 31, 33, 35, and 37, the encoded protein can be
expressed by any recombinant technology known in the art and the activity of the protein can be
determined.

The relatedness of amino acid families may also be determined based on side chain
interactions. Substituted amino acids may be fully conserved “strong” residues or fully conserved

“weak” residues. The “strong” group of conserved amino acid residues may be any one of the
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following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, wherein the

single letter amino acid codes are grouped by those amino acids that may be substituted for each
other. Likewise, the “weak™ group of conserved residues may be any one of the following: CSA,
ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, VLIM, HFY, wherein the
letters within each group represent the single letter amino acid code.

In one erﬁbodiment, a mutant NOVX protein can be assayed for (7) the ability to form
protein:protein interactions with other NOVX proteins, other celi-surface proteins, or
biologically-active portions thereof, (i7) complex formation between a mutant NOVX protein and
an NOVX ligand; or (iii) the ability of a mutant NOVX protein to bind to an intracellular target
protein or biologically-active portion thereof; (e.g. avidin proteins).

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to

regulate a specific biological function (e.g., regulation of insulin release).

Antisense Nucleic Acids

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide
sequence of SEQ IDNOS:1, 3,5,7,9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or
fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide
sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., complementary
to the coding strand of a double-stranded cDNA molecule or complementary to an mRNA
sequence). In specific aspects, antisense nucleic acid molecules are provided that comprise a
sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire
NOVX coding strand, or to only a portion thereof. Nucleic acid molecules encoding fragments,
homologs, derivatives and analogs of an NOVX protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 29, and 31, or antisense nucleic acids complementary to an NOVX nucleic acid
sequence of SEQ ID NOS:1,3,5,7,9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37,
are additionally provided.

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region” of
the coding strand of a nucleotide sequence encoding an NOVX protein. The term "coding region”
refers to the region of the nucleotide sequence comprising codons which are translated into amino

acid residues. In another embodiment, the antisense nucleic acid molecule is antisense to a
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"noncoding region" of the coding strand of a nucleotide sequence encoding the NOVX protein.
The term "noncoding region" refers to 5' and 3' sequences which flank the coding region that are
not translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions).

Given the coding strand sequences encoding the NOVX protein disclosed herein, antisense
nucleic acids of the invention can be designed according to the rules of Watson and Crick or
Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary to the entire
coding region of NOVX mRNA, but more preferably is an oligonucleotide that is antisense to
only a portion of the coding or noncoding region of NOVX mRNA. For example, the antisense
oligonucleotide can be complementary to the région surrounding the translation start site of
NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35,
40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be constructed
using chemical synthesis or enzymatic ligation reactions using procedures known in the art. For
example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically
synthesized using naturally-occurring nucleotides or variously modified nucleotides designed to
increase the biological stability of the molecules or to increase the physical stability of the duplex
formed between the antisense and sense nucleic acids (e.g., phosphorothioate derivatives and
acridine substituted nucleotides can be used).

Examples of modified nucleotides that can be used to generate the antisense nucleic acid
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine,
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine,
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine,
Né-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine,
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine,
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil,
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil,
2-methylthio—N6-isopehtenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil,
queosine, 2-thiocytosine, 5~-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil,
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil,
3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the
antisense nucleic acid can be produced biologically using an expression vector into which a

nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the
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inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest,
described further in the following subsection).

The antisense nucleic acid molecules of the invention are typically administered to a
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by
inhibiting transcription and/or translation). The hybridization can be by conventional nucleotide
complementarity to form a stable duplex, or, for example, in the case of an antisense nucleic acid
molecule that binds to DNA duplexes, through specific interactions in the major groove of the
double helix. An example of a route of administration of antisense nucleic acid molecules of the
invention includes direct injection at a tissue site. Alternatively, antisense nucleic acid molecules
can be modified to target selected cells and then administered systemically. For example, for
systemic administration, antisense molecules can be modified such that they specifically bind to
receptors or antigens expressed on a selected cell surface (e.g., by linking the antisense nucleic
acid molecules to peptides or antibodies that bind to cell surface receptors or antigens). The
antisense nucleic acid molecules can also be delivered to cells using the vectors described herein.
To achieve sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid
molecule is placed under the control of a strong pol II or pol III promoter are preferred.

In yet another embodiment, the antisense nucleic acid molecule of the invention is an
o-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific
double-stranded hybrids with complementary RNA in which, contrary to the usual B-units, the
strands run parallel to each other. See, e.g., Gaultier, et al., 1987. Nucl. Acids Res. 15: 6625-6641.

The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (See, e.g.,

* Inoue, et al. 1987. Nucl. Acids Res. 15: 6131-6148) or a chimeric RNA-DNA analogue (See, e.g.,

Inoue, et al., 1987. FEBS Lett. 215: 327-330).
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Ribozymes and PNA Moieties

Nucleic acid modifications include, by way of non-limiting example, modified bases, and
nucleic acids whose sugar phosphate backbones are modified or derivatized. These modifications
are carried out at least in part to enhance the chemical stability of the modified nucleic acid, such
that they may be used, for example, as antisense binding nucleic acids in therapeutic applications
in a subject.

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. Ribozymes
are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a
single-stranded nucleic acid, such as an mRNA, to which they have a complementary region.
Thus, ribozymes (e.g., hammerhead ribozyﬁes as described in Haselhoff and Gerlach 1988.
Nature 334: 585-591) can be used to catalytically cleave NOVX mRNA transcripts to thereby
inhibit translation of NOVX mRNA. A ribozyme having specificity for an NOVX-encoding
nucleic acid can be designed based upon the nucleotide sequence of an NOVX ¢cDNA disclosed
herein (i.e., SEQ IDNOS:1, 3, 5, 7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37).
For example, a derivative of a Tetrahymena 1.-19 IVS RNA can be constructed in which the
nucleotide sequence of the active site is complementary to the nucleotide sequence to be cleaved
in an NOVX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al. and U.S. Patent
5,116,742 to Cech, et al. NOVX mRNA can also be used to select a catalytic RNA having a
specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et al., (1993)
Science 261:1411-1418.

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide sequences
complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX promoter
and/or enhancers) to form triple helical structures that prevent transcription of the NOVX gene in
target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, et al. 1992. Ann.
N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15.

In various embodiments, the NOVX nucleic acids can be modified at the base moiety,
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility of
the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can be
modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. Bioorg Med Chem 4:

5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid mimics
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(e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by a pseudopeptide
backbone and only the four natural nucleobases are retained. The neutral backbone of PNAs has
been shown to allow for specific hybridization to DNA and RNA under conditions of low ionic
strength. The synthesis of PNA oligomers can be performed using standard solid phase peptide
synthesis protocols as described in Hyrup, ef al., 1996. supra; Perry-O'Keefe, et al., 1996. Proc.
Natl. Acad. Sci. US4 93: 14670-14675.

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example,
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs of
NOVX can also be used, for example, in the analysis of single base pair mutations in a gene (e.g.,
PNA directed PCR clamping; as artificial restriction enzymes when used in combination with
other enzymes, e.g., Sy nucleases (See, Hyrup, et al., 1996.supra); or as probes or primers for
DNA sequence and hybridization (See, Hyrup, et al., 1996, supra; Perry-O'Keefe, et al., 1996.
supra). '

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their stability
or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the formation of
PNA-DNA chimeras, or by the use of liposomes or other techniques 6f drug delivery known in
the art. For example, PNA-DNA chimeras of NOVX can be generated that may combine the
advantageous properties of PNA and DNA. Such chimeras allow DNA recognition enzymes
(e.g., RNase H and DNA polymerases) to interact with the DNA portion while the PNA portion
would provide high binding affinity and specificity. PNA-DNA chimeras can be linked using
linkers of appropriate lengths selected in terms of base stacking, number of bonds between the
nucleobases, and orientation (see, Hyrup, et al., 1996. supra). The synthesis of PNA-DNA
chimeras can be performed as described in Hyrup, et al., 1996. supra and Finn, et al., 1996. Nucl
Acids Res 24: 3357-3363. For example, a DNA chain can be synthesized on a solid support using
standard phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g.,
5'-(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA
and the 5' end of DNA. See, e.g.,, Mag, et al., 1989. Nucl Acid Res 17: 5973-5988. PNA
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA

segment and a 3' DNA segment. See, e.g., Finn, ef al., 1996. supra. Alternatively, chimeric
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molecules can be synthesized with a 5' DNA segment and a 3' PNA segment. See, e.g., Petersen,

etal .» 1975. Bioorg. Med. Chem. Lett. 5: 1119-11124.

In other embodiments, the oligonucleotide may include other appended groups such as
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the
cell membrane (see, e.g., Letsinger, ef al., 1989. Proc. Natl. Acad. Sci. U.S.4. 86: 6553-6556;
Lemaitre, ef al., 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. W088/09810) or
the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In addition,
oligonucleotides can be modified with hybridization triggered cleavage agents (see, e.g., Krol, et
al., 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. Pharm. Res. 5:
539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered

cleavage agent, and the like.

NOVX Polypeptides

A polypeptide according to the invention includes a polypeptide including the amino acid
sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38. The invention also includes a mutant or
variant protein any of whose residues may be changed from the corresponding residues shown in
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38 while still
encoding a protein that maintains its NOVX activities and physiological functions, or a functional
fragment thereof. |

In general, an NOVX variant that preserves NOVX-like function includes ény variant in
which residues at a particular position in the sequence have been substituted by other amino acids,
and further include the possibility of inserting an additional residue or residues between two
residues of the parent protein as well as the possibility of deleting one or more residues from the
parent sequence. Any amino acid substitution, insertion, or deletion is encompassed by the
invention. In favorable circumstances, the substitution is a conservative substitution as defined
above.

One aspect of the invention pertains to isolated NOVX proteins, and biologically-active
portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided are

polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In one
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embodiment, native NOVX proteins can be isolated from cells or tissue sources by an apprbpriate
purification scheme using standard protein purification techniques. In another embodiment,
NOVX proteins are produced by recombinant DNA techniques. Alternative to recombinant
expression, an NOVX protein or polypeptide can be synthesized chemically using standard
peptide synthesis techniques.

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof is
substantially free of cellular material or other contaminating proteins from the cell or tissue source
from which the NOVX protein is derived, or substantially free from chemical precursors or other
chemicals when chemically synthesized. The language "substantially free of cellular material”
includes preparations of NOVX proteins in which the protein is separated from cellular
components of the cells from which it is isolated or recombinantly-produced. In one embodiment,
the language "substantially free of cellular material" includes preparations of NOVX proteins
having less than about 30% (by dry weight) of non-NOVX proteins (also referred to herein as a
"contaminating protein"), more preferably less than about 20% of non-NOVX proteins, still more
preferably less than about 10% of non-NOVX proteins, and most preferably less than about 5% of
non-NOVX proteins. When the NOVX protein or biologically-active portion thereof is
recombinantly-produced, it is also preferably substantially free of culture medium, i.e., culture
medium represents less than about 20%, more preferably less than about 10%, and most
preferably less than about 5% of the volume of the NOVX protein preparation.

The language "substantially free of chemical precursors or other chemicals" includes
preparations of NOVX proteins in which the protein is separated from chemical precursors or
other chemicals that are involved in the synthesis of the protein. In one embodiment, the
language "substantially free of chemical precursors or other chemicals” includes preparations of
NOVX proteins having less than about 30% (by dry weight) of chemical precursors or
non-NOVX chemicals, more preferably less than about 20% chemical precursors or non-NOVX
chemicals, still more preferably less than about 10% chemical precursors or non-NOVX
chemicals, and most preferably less than about 5% chemical precursors or non-NOVX chemicals.

Biologically-active portions of NOVX proteins include peptides comprising amino acid
sequences sufficiently homologous to or derived from the amino acid sequences of the NOVX
proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22,24, 26,28, 30, 32, 34, 36, and 38) that include fewer amino acids than the full-length NOVX
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proteins, and exhibit at least one activity of an NOVX protein. Typically, biologically-active
portions comprise a domain or motif with at least one activity of the NOVX protein. A
biologically-active portion of an NOVX protein can be a polypeptide which is, for example, 10,
25, 50, 100 or more amino acid residues in length.

Moreover, other biologically-active portions, in which other regions of the protein are
deleted, can be prepared by recombinant techniques and evaluated for one or more of the
functional activities of a native NOVX protein.

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID NOS:2,
4,6,8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38. In other embodiments, the
NOVX protein is substantially homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 34, 36, and 38, and retains the functional activity of the protein of SEQ ID
NOS:2,4,6, 8,10, 12, 14, 16, 18,t 20,22, 24, 26, 28, 30, 32, 34, 36, and 38, yet differs in amino
acid sequence due to natural allelic variation or mutagenesis, as described in detail, below.
Accordingly, in another embodiment, the NOVX protein is a protein that comprises an amino acid
sequence at least about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4, 6, 8, 10,
12,14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38, and retains the functional activity of the
NOVX proteins of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36,
and 38.

Determining Homology Between Two or More Sequences

To determine the percent homology of two amino acid sequences or of two nucleic acids,
the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced in the
sequence of a first amino acid or nucleic acid sequence for optimal alignment with a second
amino or nucleic acid sequence). The amino acid residues or nucleotides at corresponding amino
acid positions or nucleotide positions are then compared. When a position in the first sequence is
occupied by the same amino acid residue or nucleotide as the corresponding position in the
second sequence, then the molecules are homologous at that position (i.e., as used herein amino
acid or nucleic acid "homology" is equivalent to amino acid or nucleic acid "identity™).

The nucleic acid sequence homology may be determined as the degree of identity between
two sequences. The homology may be determined using computer programs known in the art,

such as GAP software provided in the GCG program package. See, Needleman and Wunsch,
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1970. J Mol Biol 48: 443-453. Using GCG GAP software with the following settings for nucleic
acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty of 0.3, the
coding region of the analogous nucleic acid sequences referred to above exhibits a degree of
identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%, with the CDS
(encoding) part of the DNA sequence shown in SEQ IDNOS:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21,
23, 25,27, 29, 31, 33, 35, and 37. The term “sequence identity” refers to the degree to which two
polynucleotide or polypeptide sequences are identical on a residue-by-residue basis over a
particular region of comparison. The term “percentage of sequence identity” is calculated by
comparing two optimally aligned sequences over that region of comparison, determining the
number of positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case
of nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the
number of matched positions by the total number of positions in the region of comparison (i.e.,
the window size), and multiplying the result by 100 to yield the percentage of sequence identity.
The term “substantial identity” as used herein denotes a characteristic of a polynucleotide
sequence, wherein the polynucleotide comprises a sequence that has at least 80 percent sequence
identity, preferably at least 85 percent identity and often 90 to 95 percent sequence identity, more
usually at least 99 percent sequence identity as compared to a reference sequence over a

comparison region.

Chimeric and Fusion Proteins

The invention also provides NOVX chimeric or fusion proteins. As used herein, an
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively-
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having an
amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38, whereas a "non-NOVX polypeptide" refers to a
polypeptide having an amino acid sequence corresponding to a protein that is not substantially
homologous to the NOVX protein, e.g., a protein that is different from the NOVX protein and that
is derived from the same or a different organism. Within an NOVX fusion protein the NOVX
polypeptide can correspond to all or a portion of an NOVX protein. In one embodiment, an

NOVX fusion protein comprises at least one biologically-active portion of an NOVX protein. In

171



10

15

20

25

30

WO 02/059315 PCT/US01/50076

another embodiment, an NOVX fusion protein comprises at least two biologically-active portions
of an NOVX protein. In yet another embodiment, an NOVX fusion protein comprises at least
three biologically-active portions of an NOVX protein. Within the fusion protein, the term
"operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX
polypeptide are fused in-frame with one another. The non-NOVX polypeptide can be fused to the
N-terminus or C-terminus of the NOVX polypeptide.

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) sequences.
Such fusion proteins can facilitate the purification of recombinant NOVX polypeptides.

In another embodiment, the fusion protein is an NOVX protein containing a heterologous
signal sequence at its N-terminus. In certain host cells (e.g., mammalian host cells), expression
and/or secretion of NOVX can be increased through use of a heterologous signal sequence.

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion
protein in which the NOVX sequences are fused to sequences derived from a member of the
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit an
interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to thereby
suppress NOVX-mediated signal transduction iz vivo. The NOVX-immunoglobulin fusion
proteins can be used to affect the bioavailability of an NOVX cognate ligand. Inhibition of the
NOVX ligand/NOVX interaction may be useful therapeutically for both the treatment of
proliferative and differentiative disorders, as well as modulating (e.g. promoting or inhibiting) cell
survival. Moreover, the NOVX-immunoglobulin fusion proteins of the invention can be used as
immunogens to produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in
screening assays to identify molecules that inhibit the interaction of NOVX with an NOVX
ligand.

An NOVX chimeric or fusion protein of the invention can be produced by standard
recombinant DNA techniques. For example, DNA fragments coding for the different polypeptide
sequences are ligated together in-frame in accordance with conventional techniques, e.g., by
employing blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to
provide for appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase

treatment to avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion
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gene can be synthesized by conventional techniques including automated DNA synthesizers.
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that
give rise to complementary overhangs between two consecutive gene fragments that can
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, e.g.,
Ausubel, et al. (eds.) CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, 1992).
Moreover, many expression vectors are commercially available that already encode a fusion
moiety (e.g., a GST polypeptide). An NOVX-encoding nucleic acid can be cloned into such an

expression vector such that the fusion moiety is linked in-frame to the NOVX protein.

NOVX Agonists and Antagonists

The invention also pertains to variants of the NOVX proteins that function as either
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can be
generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). An
agonist of the NOVX protein can retain substantially the same, or a subset of, the biological
activities of the naturally occurring form of the NOVX protein. An antagonist of the NOVX
protein can inhibit one or more of the activities of the naturally occurring form of the NOVX
protein by, for example, competitively binding to a downstream or upstream member of a cellular

signaling cascade which includes the NOVX protein. Thus, specific biological effects can be

elicited by treatment with a variant of limited function. In one embodiment, treatment of a subject

with a variant having a subset of the biological activities of the naturally occurring form of the
protein has fewer side effects in a subject relative to treatment with the naturally occurring form
of the NOVX proteins.

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) or
as NOVX antagonists can be identified by screening combinatorial libraries of mutants (e.g.,
truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist activity. In
one embodiment, a variegated library of NOVX variants is generated by combinatorial
mutagenesis at the nucleic acid level and is encoded by a variegated gene library. A variegated
library of NOVX variants can be produced by, for example, enzymatically ligating a mixture of
synthetic oligonucleotides into gene sequences such that a degenerate set of potential NOVX

sequences is expressible as individual polypeptides, or alternatively, as a set of larger fusion

173



10

15

20

25

30

WO 02/059315 PCT/US01/50076

proteins (e.g., for phage display) containing the set of NOVX sequences therein. There are a
variety of methods which can be used to produce libraries of potential NOVX variants from a
degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in one
mixture, of all of the sequences encoding the desired set of potential NOVX sequences. Methods
for synthesizing degenerate oligonucleotides are well-known within the art. See, e.g., Narang,

1983. Tetrahedron 39: 3; Itakura, et al., 1984. Annu. Rev. Biochem. 53: 323; Itakura, et al., 1984.

- Science 198: 1056; Ike, et al., 1983. Nucl. Acids Res. 11: 477.

Polypeptide Libraries

In addition, libraries of fragments of the NOVX protein coding sequences can be used to
generate a variegated population of NOVX fragments for screening and subsequent selection of
variants of an NOVX protein. In one embodiment, a library of coding sequence fragments can be
generated by treating a double stranded PCR fragment of an NOVX coding sequence with a
nuclease under conditions wherein nicking occurs only about once per molecule, denaturing the
double stranded DNA, renaturing the DNA to form double-stranded DNA that can include
sense/antisense pairs from different nicked products, removing single stranded portions from
reformed duplexes by treatment with S; nuclease, and ligating the resulting fragment library into
an expression vector. By this method, expression libraries can be derived which encodes
N-terminal and internal fragments of various sizes of the NOVX proteins.

Various techniques are known in the art for screening gene products of combinatorial
libraries made by point mutations or truncation, and for screening cDNA libraries for gene
products having a selected property. Such techniques are adaptable for rapid screening of the
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most widely
used techniques, which are amenable to high throughput analysis, for screening large gene
libraries typically include cloning the gene library into replicable expression vectors, transforming
appropriate cells with the resulﬁng library of vectors, and expressing the combinatorial genes
under conditions in which detection of a desired activity facilitates isolation of the vector

encoding the gene whose product was detected. Recursive ensemble mutagenesis (REM), a new
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technique that enhances the frequency of functional mutants in the libraries, can be used in
combination with the screening assays to identify NOVX variants. See, e.g., Arkin and Yourvan,
1992. Proc. Natl. Acad. Sci. USA 89: 7811-7815; Delgrave, et al., 1993. Protein Engineering
6:327-331.

Anti-NOVX Antibodies

Also included in the invention are antibodies to NOVX proteins, or fragments of NOVX
proteins. The term "antibody" as used herein refers to immunoglobulin molecules and
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fg, Fap> and Fayy,
fragments, and an Fy, expression library. In general, an antibody molecule obtained from humans
relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another by the
nature of the heavy chain present in the molecule. Certain classes have subclasses as well, such as
IgGj, 1gG,, and others. Furthermore, in humans, the light chain may be a kappa chain or a lambda
chain. Reference herein to antibodies includes a reference to all such classes, subclasses and
types of human antibody species.

An isolated NOVX-related protein of the invention may be intended to serve as an antigen,
or a portion or fragment thereof, and additionally can be used as an immunogen to generate
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal and
monoclonal antibody preparation. The full-length protein can be used or, alternatively, the
invention provides antigenic peptide fragments of the antigen for use as immunogens. An
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence of
the full length protein and encompasses an epitope thereof such that an antibody raised against the
peptide forms a specific immune complex with the full length protein or with any fragment that
contains the epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues,
or at least 15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid
residues. Preferred epitopes encompassed by the antigenic peptide are regions of the protein that
are located on its surface; commonly these are hydrophilic regions.

In certain embodiments of the invention, at least one epitope encompassed by the

antigenic peptide is a region of NOVX-related protein that is located on the surface of the protein,
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e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related protein
sequence will indicate which regions of a NOVX-related protein are particularly hydrophilic and,
therefore, are likely to encode surface residues useful for targeting antibody production. As a
means for targeting antibody production, hydropathy plots showing regions of hydrophilicity and
hydrophobicity may be generated by any method well known in the art, including, for example,
the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation.
See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle
1982, J. Mol. Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety.

- Antibodies that are specific for one or more domains within an antigenic protein, or derivatives,

fragments, analogs or homologs thereof, are also provided herein.

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog thereof,
may be utilized as an immunogen in the generation of antibodies that immunospecifically bind
these protein components.

Various procedures known within the art may be used for the production of polyclonal or
monoclonal antibodies directed against a protein of the invention, or against derivatives,
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,

incorporated herein by reference). Some of these antibodies are discussed below.

Polyclonal Antibodies

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit,
goat, mouse or other mammal) may be immunized by one or more injections with the native
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic
preparation can contain, for example, the naturally occurring immunogenic protein, a chemically
synthesized polypeptide representing the immunogenic protein, or a recombinantly expressed
immunogenic protein. Furthermore, the protein may be conjugated to a second protein known to
be immunogenic in the mammal being immunized. Examples of such immunogenic proteins
include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin,
and soybean trypsin inhibitor. The preparation can further include an adjuvant. Various adjuvants
used to increase the immunological response include, but are not limited to, Freund's (complete
and incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances (e.g.,

lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), adjuvants
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usable in humans such as Bacille Calmette-Guerin and Corynebacterium parvum, or similar
immunostimulatory agents. Additioﬁal examples of adjuvants which can be employed include
MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate).

The polyclonal antibody molecules directed against the immunogenic protein can be
isolated from the mammal (e.g., from the blood) and further purified by well known techniques,
such as affinity chromatography using protein A or protein G, which provide primarily the IgG
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the target
of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to purify
the immune specific antibody by immunoaffinity chromatography. Purification of
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28).

Monoclonal Antibodies

The term "monoclonal antibody” (MAD) or "monoclonal antibody composition”, as used
herein, refers to a population of antibody molecules that contain only one molecular species of
antibody molecule consisting of a unique light chain gene product and a unique heavy chain gene
product. In particular, the complementarity determining regions (CDRs) of the monoclonal
antibody are identical in all the molecules of the population. MAbs thus contain an antigen
binding site capable of immunoreacting with a particular epitope of the antigen characterized by a
unique binding affinity for it.

Monoclonal antibodies can be prepared using hybridoma methods, such as those described
by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, hamster, or
other appropriate host animal, is typically immunized with an immunizing agent to elicit
lymphocytes that produce or are capable of producing antibodies that will specifically bind to the
immunizing agent. Alternatively, the lymphocytes can be immunized in vitro.

The immunizing agent will typically include the protein antigen, a fragment thereof or a
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, MONOCLONAL
ANTIBODIES: PRINCIPLES AND PRACTICE, Academic Press, (1986) pp. 59-103). Immortalized cell

lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and
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human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can
be cultured in a suitable culture medium that preferably contains one or morev substances that
inhibit the growth or survival of the unfused, immortalized cells. For example, if the parental
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells.

Preferred immortalized cell lines are those that fuse efficiently, support stable high level
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego,
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and
mouse-human heteromyeloma cell lines also‘have been described for the production of human
monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al., MONOCLONAL
ANTIBODY PRODUCTION TECHNIQUES ANb APPLICATIONS, Marcel Dekker, Inc., New York, (1987)
pp. 51-63).

The culture medium in which the hybridoma cells are cultured can then be assayed for the
presence of monoclonal antibodies directed against the antigen. Preferably, the binding
specificity of monoclonal antibodies produced by the hybridoma cells is determined by
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the
art. The binding affinity of the monoclonal antibody can, for example, be determined by the
Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably,
antibodies having a high degree of specificity and a high binding affinity for the target antigen are
isolated.

After the desired hybridoma cells are identified, the clones can be subcloned by limiting
dilution procedures and grown by standard methods. Suitable culture media for this purpose
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium.
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal.

The monoclonal antibodies secreted by the subclones can be isolated or purified from the

culture medium or ascites fluid by conventional immunoglobulin purification procedures such as,
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for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis,
or affinity chromatography. |

The monoclonal antibodies can also be made by recombinant DNA methods, such as those
described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the
invention can be readily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for
example, by substituting the coding sequence for human heavy and light chain constant domains
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368,
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be
substituted for the variable domains of one antigen-combining site of an antibody of the invention

to create a chimeric bivalent antibody.
Humanized Antibodies

The antibbdies directed against the protein antigens of the invention can further comprise
humanized antibodies or human antibodies. These antibodies are suitable for administration to
humans without engendering an immune response by the human against the administered
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins,
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab"); or other antigen-
binding subsequences of antibodies) that are principally comprised of the sequence of a human
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin.
Humanization can be performed following the method of Winter and co-workers (Jones et al.,
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some

instances, Fv framework residues of the human immunoglobulin are replaced by corresponding
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non-human residues. Humanized antibodies can also comprise residues which are found neither
in the recipient antibody nor in the imported CDR or framework sequences. In general, the
humanized antibody will compﬁse substantially all of at least one, and typically two, variable
domains, in which all or substantially all of the CDR regions correspond to those of a non-human
immunoglobulin and all or substantially all of the framework regions are those of a human
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at
least a portion of an immunoglobulin constant region (Fc), typically that of a human
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.,
2:593-596 (1992)).

Human Antibodies

Fully human antibodies relate to antibody molecules in which essentially the entire
sequences of both the light chain and the heavy chain, including the CDRs, arise from human
genes. Such antibodies are termed “human antibodies”, or “fully human antibodies” herein.
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL
ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies
may be utilized in the practice of the present invention and may be produced by using human
hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming
human B-cells with Epstein Barr Virus in vitro (seé Cole, et al., 1985 In: MONOCLONAL
ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96).

In addition, human antibodies can also be produced using additional techniques, including
phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); Marks et al., J.
Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by introducing human
immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous
immunoglobulin genes have been partially or completely inactivated. Upon challenge, human
antibody production is observed, which closely resembles that seen in humans in all respects,
including gene rearrangement, assembly, and antibody repertoire. This approach is described, for
example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016,
and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. (Nature 368 856-859

(1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature Biotechnology 14, 845-
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51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and Lonberg and Huszar (Intern.
Rev. Immunol. 13 65-93 (1995)).

Human antibodies may additionally be produced using transgenic nonhuman animals
which are modified so as to produce fully human antibodies rather than the animal’s endogenous
antibodies in response to challenge by an antigen. (See PCT publication W094/02602). The
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host
have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins
are inserted into the host’s genome. The human genes are incorporated, for example, using yeast
artificial chromosomes containing the requisite human DNA segments. An animal which
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate
transgenic animals containing fewer than the full complement of the modifications. The preferred
embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ as disclosed
in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells which
secrete fully human immunoglobulins. The antibodies can be obtained directly from the animal
after immunization with an immunogen of interest, as, for example, a preparation of a polyclonal
antibody, or alternatively from immortalized B cells derived from the animal, such as hybridomas
producing monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with
human variable regions can be recovered and expressed to obtain the antibodies directly, or can be
further modified to obtain analogs of antibodies such as, for example, single chain Fv molecules.

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking
expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No.
5,939,598. It can be obtained by a method including deleting the J segment genes from at least
one endogenous heavy chain locus in an embrybnic stem cell to prevent rearrangement of the
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus,
the deletion being effected by a targeting vector containing a gene encoding a selectable marker;
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells
contain the gene encoding the selectable marker. |

A method for producing an antibody of interest, such as a human antibody, is disclosed in
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a nucleotide
sequence encoding a heavy chain into one mammalian host cell in culture, introducing an

expression vector containing a nucleotide sequence encoding a light chain into another
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an
antibody containing the heavy chain and the light chain.

In a further improvement on this procedure, a method for identifying a clinically relevant
epitope on an immunogen, and a correlative method for selecting an antibody that binds
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication
WO 99/53049.

Fap Fragments and Single Chain Antibodies

According to the invention, techniques can be adapted for the production of single-chain
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778).
In addition, methods can be adapted for the construction of F, expression libraries (see e.g., Huse,
et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of monoclonal Fy,
fragments with the desired specificity for a protein or derivatives, fragments, analogs of homologs
thereof. Antibody fragments that contain the idiotypes to a protein antigen may be produced by
techniques known in the art including, but not limited to: (i) an Fuyy2 fragment produced by
pepsin digestion of an antibody molecule; (ii) an F, fragment generated by reducing the disulfide
bridges of an Fayy, fragment; (iii) an Fa, fragment generated by the treatment of the antibody

molecule with papain and a reducing agent and (iv) F, fragments.
Bispecific Antibodies

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that
have binding specificities for at least two different antigens. In the present case, one of the
binding specificities is for an antigenic protein of the invention. The second binding target is any
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit.

Methods for making bispecific antibodies are known in the art. Traditionally, the
recombinant production of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a
potential mixture of ten different antibody molecules, of which only one has the correct bispecific

structure. The purification of the correct molecule is usually accomplished by affinity
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chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May
1993, and in Traunecker et al., 1991 EMBO J., 10:3655-3659.

Antibody variable domains with the desired binding specificities (antibody-antigen
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region
(CH1) containing the site necessary for light-chain binding present in at least one of the fusions.
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable
host organism. For further details of generating bispecific antibodies see, for example, Suresh et
al., Methods in Enzymology, 121:210 (1986).

According to another approach described in WO 96/27011, the interface between a pair of
antibody molecules can be engineered to maximize the percentage of heterodimers which are
recovered from recombinant cell culture. The preferred interface comprises at least a part of the
CH3 region of an antibody constant domain. In this method, one or more small amino acid side
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g.
tyrosine or tryptophan). Compensatory “cavities” of identical or similar size to the large side
chain(s) are created on the interface of the second antibody molecule by replacing large amino
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for
increasing the yield of the heterodimer over other unwanted end-products such as homodimers.

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g.
F(ab’), bispecific antibodies). Techniques for generating bispecific antibodies from antibody
fragments have been described in the literature. For example, bispecific antibodies can be
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure
wherein intact antibodies are proteolytically cleaved to generate F(ab’), fragments. These
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize
vicinal dithiols and prevent intermolecular disulfide formation. The Fab’ fragments generated are
then converted to thionitrobenzoate (TNB) derivatives. One of the Fab’-TNB derivatives is then
reconverted to the Fab’-thiol by reduction with mercaptoethylamine and is mixed with an
equimolar amount of the other Fab’-TNB derivative to form the bispecific antibody. The

bispecific antibodies produced can be used as agents for the selective immobilization of enzymes.
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Additionally, Fab’ fragments can be directly recovered from E. coli and chemically
coupled to form bispeciﬁc antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe
the production of a fully humanized bispecific antibody F(ab’); molecule. Each Fab’ fragment
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells
ovérexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity
of human cytotoxic lymphocytes against human breast tumor targets.

Various techniques for making and isolating bispecific antibody fragments directly from
recombinant cell culture have also been described. For example, bispecific antibodies have been
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 (1992). The
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab’ portions of two
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region
to form monomers and then re-oxidized to form the antibody heterodimers. This method can also
be utilized for the production of antibody homodimers. The “diabody” technology described by
Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative
mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain
variable domain (Vy) connected to a light-chain variable domain (V1) by a linker which is too
short to allow pairing between the two domains on the same chain. Accordingly, the Vi and Vy,
domains of one fragment are forced to pair with the complementary Vi, and Vy domains of
another fragment, thereby forming two antigen-binding sites. Another strategy for making
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported.
See, Gruber et al., J. Immunol. 152:5368 (1994).

Antibodies with more than two valencies are contemplated. For example, trispecific
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991).

Exemplary bispecific antibodies can bind to two different epitopes, at least one of which
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an
immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on
a Jeukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for
IgG (FcyR), such as FcyRI (CD64), FeyRII (CD32) and FcyRIII (CD16) so as to focus cellular
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also

be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies
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possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest
binds the protein antigen described herein and further binds tissue factor (TF).

Heteroconjugate Antibodies

Heteroconjugate antibodies are also within the scope of the present invention.
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089).

It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic
protein chemistry, including those involving crosslinking agents. For example, immunotoxins can
be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples of
suitable reagents for this purpose include iminothiolate and methyl-4-mercaptobutyrimidate and
those disclosed, for example, in U.S. Patent No. 4,676,980.

Effector Function Engineering

It can be desirable to modify the antibody of the invention with respect to effector
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For example,
cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide
bond formation in this region. The homodimeric antibody thus generated can have improved
internalization capability and/or increased complement-mediated cell killing and antibody-
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1195 (1992)
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti-
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff et
al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has
dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. See
Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989).

Immunoconjugates

The invention also pertains to immunoconjugates comprising an antibody conjugated to a
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a

radioconjugate).
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Chemotherapeutic agents useful in the generation of such immunoconjugates have been
described above. Enzymatically active toxins and fragments thereof that can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites
fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and PAP-S),
momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin,
restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of rédionuclides are
available for the production of radioconjugated antibodies. Examples include 2*?Bi, 'L, 1*'In,
Y, and "*Re.

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL),
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-
(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and
bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For example, a ricin
immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). Carbon-
14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionucleotide to the antibody. See
W094/11026.

In another embodiment, the antibody can be conjugated to a "receptor” (such streptavidin)
for utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to
the patient, followed by removal of unbound conjugate from the circulation using a clearing agent
and then administration of a "ligand" (e.g., avidin) that is in turn conjugated to a cytotoxic agent.

In one embodiment, methods for the screening of antibodies that possess the desired
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and other
immunologically-mediated techniques known within the art. In a specific embodiment, selection
of antibodies that are specific to a particular domain of an NOVX protein is facilitated by
generation of hybridomas that bind to the fragment of an NOVX protein possessing such a
domain. Thus, antibodies that are specific for a desired domain within an NOVX protein, or

derivatives, fragments, analogs or homologs thereof, are also provided herein.
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Anti-NOVX antibodies may be used in methods known within the art relating to the
localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for use in
imaging the protein, and the like). In a given embodiment, antibodies for NOVX proteins, or
derivatives, fragments, analogs or homologs thereof, that contain the antibody derived binding
domain, are utilized as pharmacologically-active compounds (hereinafter "Therapeutics").

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. An
anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from cells and
of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, an anti-NOVX
antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell supernatant) in
order to evaluate the abundance and pattern of expression of the NOVX protein. Anti-NOVX
antibodies can be used diagnostically to monitor protein levels in tissue as part of a clinical testing
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. Detection
can be facilitated by coupling (i.e., physically linking) the antibody to a detectable substance.
Examples of detectable substances include various enzymes, prosthetic groups, fluorescent
materials, luminescent materials, bioluminescent materials, and radioactive materials. Examples
of suitable enzymes include horseradish peroxidase, alkaline phosphatase, B-galactosidase, or
acetylcholinesterase; examples of suitable prosthetic group complexes include streptavidin/biotin
and avidin/biotin; examples of suitable fluorescent materials include umbelliferone, fluorescein,
fluorescein isothiocyanate, thodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol; examples of
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of suitable

radioactive material include '%1, P*'1, 33S or °H.

NOVX Recombinant Expression Vectors and Host Cells

Another aspect of the invention pertains to vectors, preferably expression vectors,
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked. One type of vector is a "plasmid",

which refers to a circular double stranded DNA loop into which additional DNA segments can be
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ligated. Another type of vector is a viral vector, wherein additional DNA segments can be ligated
into the viral genome. Certain vectors are capable of autonomous replication in a host cell into
which they are introduced (e.g., bacterial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors) are
integrated into the genome of a host cell updn introduction into the host cell, and thereby are
replicated along with the host genome. Moreover, certain vectors are capable of directing the
expression of genes to which they are operatively-linked. Such vectors are referred to herein as
"expression vectors”. In general, expression vectors of utility in recombinant DNA techniques are
often in the form of plasmids. In the present specification, "plasmid" and "vector” can be used
interchangeably as the plasmid is the most commonly used form of vector. However, the
invention is intended to include such other forms of expression vectors, such as viral vectors (e. e,
replication defective retroviruses, adenoviruses and adeno-associated viruses), which serve
equivalent functions.

The recombinant expression vectors of the invention comprise a nucleic acid of the
invention in a form suitable for expression of the nucleic acid in a host cell, which means that the
recombinant expression vectors include one or more regulatory sequences, selected on the basis of
the host cells to be used for expression, that is operatively-linked to the nucleic acid sequence to
be expressed. Within a recombinant expression vector, "operably-linked" is intended to mean that
the nucleotide sequence of interest is linked to the regulatory sequence(s) in a manner that allows
for expression of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in
a host cell when the vector is introduced into the host cell).

The term "regulatory sequence" is intended to includes promoters, enhancers and other
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are
described, for example, in Goeddel, GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY
185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include those that direct
constitutive expression of a nucleotide sequence in many types of host cell and those that direct
expression of the nucleotide sequence only in certain host cells (e.g., tissue-specific regulatory
sequences). It will be appreciated by those skilled in the art that the design of the expression
vector can depend on such factors as the choice of the host cell to be transformed, the level of
expression of protein desired, etc. The expression vectors of the invention can be introduced into

host cells to thereby produce proteins or peptides, including fusion proteins or peptides, encoded
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by nucleic acids as described herein (e.g., NOVX proteins, mutant forms of NOVX proteins,
fusion proteins, etc.).

The recombinant expression vectors of the invention can be designed for expression of
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel,

GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego,

. Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and translated

in vitro, for example using T7 promoter regulatory sequences and T7 polymerase.

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with
vectors containing constitutive or inducible promoters directing the expression of either fusion or
non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded therein,
usually to the amino terminus of the recombinant protein. Such fusion vectors typically serve
three purposes: (i) to increase expression of recombinant protein; (i7) to increase the solubility of
the recombinant protein; and (ii) to aid in the purification of the recombinant protein by acting as
a ligand in affinity purification. Often, in fusion expression vectors, a proteolytic cleavage site is
introduced at the junction of the fusion moiety and the recombinant protein to enable separation of
the recombinant protein from the fusion moiety subsequent to purification of the fusion protein.
Such enzymes, and their cognate recognition sequences, include Factor Xa, thrombin and
enterokinase. Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith
and Johnson, 1988. Gene 67: 31-40), pMAL (New England Biolabs, Beverly, Mass.) and pRIT5
(Pharmacia, Piscataway, N.J.) that fuse glutathione S-transferase (GST), maltose E binding
protein, or protein A, respectively, to the target recombinant protein.

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc
(Amrann et al., (1988) Gene 69:301-315) and pET 11d (Studier et al., GENE EXPRESSION
TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990) 60-89).

One strategy to maximize recombinant protein expression in E. coli is to express the
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant
protein. See, e.g., Gottesman, GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY 185,
Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alter the nucleic acid

sequence of the nucleic acid to be inserted into an expression vector so that the individual codons
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for each amino acid are those preferentially utilized in E. coli (see, e.g., Wada, et al., 1992. Nucl.
Acids Res. 20: 2111-2118). Such alteration of nucleic acid sequences of the invention can be
carried out by standard DNA synthesis techniques.

In another embodiment, the NOVX expression vector is a yeast expression vector.
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl (Baldari,
etal., 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 933-943),
pJRY 88 (Schultz et al., 1987. Gene 54: 113-123), pYES2 (Invitrogen Corporation, San Diego,
Calif.), and picZ (InVitrogen Corp, San Diego, Calif.).

Alternatively, NOVX can be expressed in insect cells using baculovirus expression
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., SF9
cells) include the pAc series (Smith, et al., 1983. Mol. Cell. Biol. 3: 2156-2165) and the pVL
series (Lucklow and Summers, 1989. Virology 170: 31-39).

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian
cells using a mammalian expression vector. Examples of mammalian expression vectors include
pCDMB8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al., 1987. EMBO J. 6:
187-195). When used in mammalian cells, the expression vector's control functions are often
provided by viral regulatory elements. For example, commonly used promoters are derived from
polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable expression
systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of Sambrook, et
al., MOLECULAR CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring Harbor Laboratory,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989.

In another embodiment, the recombinant mammalian expression vector is capable of
directing expression of the nucleic acid preferentially in a particular cell type (e.g., tissue-specific
regulatory elements are used to express the nucleic acid). Tissue-specific regulatory elements are
known in the art. Non-limiting examples of suitable tissue-specific promoters include the
albumin promoter (liver-specific; Pinkert, et al., 1987. Genes Dev. 1: 268-277), lymphoid-specific
promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 235-275), in particular promoters of T
cell receptors (Winoto and Baltimore, 1989. EMBO J. 8: 729-733) and immunoglobulins (Banerji,
et al., 1983. Cell 33: 729-740; Queen and Baltimore, 1983. Cell 33: 741-748), neuron-specific
promoters (e.g., the neurofilament promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Sci. USA
86: 5473-5477), pancreas-specific promoters (Edlund, et al., 1985. Science 230: 912-916), and
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mammary gland-specific promoters (e.g., fnilk whey promoter; U.S. Pat. No. 4,873,316 and
Europeaﬁ Application Publication No. 264,166). Developmentally-regulated promoters are also
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) and
the O-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546).

The invention further provides a recombinant expression vector comprising a DNA
molecule of the invention cloned into the expression vector in an antisense orientation. That is,
the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows for
expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the antisense
orientation can be chosen that direct the continuous expression of the antisénse RNA molecule in
a variety of cell types, for instance viral promoters and/or enhancers, or regulatory sequences can
be chosen that direct constitutive, tissue specific or cell type specific expression of antisense
RNA. The antisense expression vector can be in the form of a recombinant plasmid, phagemid or

attenuated virus in which antisense nucleic acids are produced under the control of a high

efficiency regulatory region, the activity of which can be determined by the cell type into which

the vector is introduced. For a discussion of the regulation of gene expression using antisense
genes see, e.g., Weintraub, ef al., “Antisense RNA as a molecular tool for genetic analysis,”
Reviews-Trends in Genetics, Vol. 1(1) 1986.

Another aspect of the invention pertains to host cells into which a recombinant expression
vector of the invention has been introduced. The terms "host cell" and "recombinant host cell” are
used interchangeably herein. It is understood that such terms refer not only to the particular
subject cell but also to the progeny or potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due to either mutation or environmental
influences, such progeny may not, in fact, be identical to the parent cell, but are still included
within the scope of the term as used herein.

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can be
expfessed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as Chinese
hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to those skilled in
the art.

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional

transformation or transfection techniques. As used herein, the terms "transformation" and
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"transfection" are intended to refer to a variety of art-recognized techniques for introducing
foreign nucleic acid (e.g., DNA) info a host cell, including calcium phosphate or calcium chloride
co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. Suitable
methods for transforming or transfecting host cells can be found in Sambrook, ef al. (MOLECULAR
CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory manuals.

For stable transfection of mammalian cells, it is known that, depending upon the
expression vector and transfection technique used, only a small fraction of cells may integrate the
foreign DNA into their genome. In order to identify and select these integrants, a gene that
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the host
cells along with the gene of interest. Various selectable markers include those that confer
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a

selectable marker can be introduced into a host cell on the same vector as that encoding NOVX or

'can be introduced on a separate vector. Cells stably transfected with the introduced nucleic acid

can be identified by drug selection (e.g., cells that have incorporated the selectable marker gene
will survive, while the other cells die).

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can be
used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides
methods for producing NOVX protein using the host cells of the invention. In one embodiment,
the method comprises culturing the host cell of invention (into which a recombinant expression
vector encoding NOVX protein has been introduced) in a suitable medium such that NOVX
protein is produced. In another embodiment, the method further comprises isolating NOVX

protein from the medium or the host cell.

Transgenic NOVX Animals

The host cells of the invention can also be used to produce non-human transgenic animals.
For example, in one embodiment, a host cell of the invention is a fertilized oocyte or an
embryonic stem cell into which NOVX protein-coding sequences have been introduced. Such host
cells can then be used to create non-human transgenic animals in which exogenous NOVX

sequences have been introduced into their genome or homologous recombinant animals in which
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endogenous NOVX sequences have been altered. Such animals are useful for studying the
function and/or activity of NOVX protein and for identifying and/or evaluating modulators of
NOVX protein activity. As used herein, a "transgenic animal" is a non-human animal, preferably
a mammal, more preferably a rodent such as a rat or mouse, in which one or more of the cells of
the anfmal includes a transgene. Other examples of transgenic animals include non-human
primates, sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA
that is integrated into the genome of a cell from which a transgenic animal develops and that
remains in the genome of the mature animal, thereby directing the expression of an encoded gene
product in one or more cell types or tissues of the transgenic animal. As used herein, a
"homologous recombinant animal” is a non-human animal, preferably a mammal, more preferably
a mouse, in which an endogenous NOVX gene has been altered by homologous recombination
between the endogenous gene and an exogenous DNA molecule introduced into a cell of the
animal, e.g., an embryonic cell of the animal, prior to development of the animal.

A transgenic animal of the invention can be created by introducing NOVX-encoding
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The
human NOVX ¢cDNA sequences SEQ ID NOS:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29,
31, 33, 35, and 37 can be introduced as a transgene into the genome of a non-human animal.
Alternatively, a non-human homologue of the human NOVX gene, such as a mouse NOVX gene,
can be isolated based on hybridization to the human NOVX cDNA (described further supra) and
used as a transgene. Intronic sequences and polyadenylation signals can also be included in the
transgene to increase the efficiency of expression of the transgene. A tissue-specific regulatory
sequence(s) can be operably-linked to the NOVX transgene to direct expression of NOVX protein
to particular cells. Methods for generating transgenic animals via embryo manipulation and
microinjection, particularly animals such as mice, have become conventional in the art and are
described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan,
1986. In: MANIPULATING THE MOUSE EMBRYO, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y. Similar methods are used for production of other transgenic animals. A
transgenic founder animal can be identified based upon the presence of the NOVX transgene in its
genome and/or expression of NOVX mRNA in tissues or cells of the animals. A transgenic

founder animal can then be used to breed additional animals carrying the transgene. Moreover,
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transgenic animals carrying a transgene-encoding NOVX protein can further be bred to other
transgenic animals carrying other transgenes. |

To create a homologous recombinant animal, a vector is prepared which contains at least a
portion of an NOVX gene into which a deletion, addition or substitution has been introduced to
thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can be a human gene
(e.g., the cDNA of SEQ ID NOS:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and
37), but more preferably, is a non-human homologue of a human NOVX gene. For example, a
mouse homologue of human NOVX gene of SEQ IDNOS:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23,
25,217,129, 31, 33, 35, and 37 can be used to construct a homologous recombination vector
suitable for altering an endogenous NOVX gene in the mouse genome. In one embodiment, the
vector is designed such that, upon homologous recombination, the endogenous NOVX gene is
functionally disrupted (i.e., no longer encodes a functional protein; also referred to as a "knock
out" vector).

Alternatively, the vector can be designed such that, upon homologous recombination, the
endogenous NOVX gene is mutated or otherwise altered but still encodes functional protein (e.g.,
the upstream regulatory region can be altered to thereby alter the expression of the endogenous
NOVX protein). In the homologous recombination vector, the altered portion of the NOVX gene
is flanked at its 5'- and 3'-termini by additional nucleic acid of the NOVX gene to allow for
homologous recombination to occur between the exogenous NOVX gene carried by the vector
and an endogenous NOVX gene in an embryonic stem cell. The additional flanking NOVX
nucleic acid is of sufficient length for successful homologous recombination with the endogenous
gene. Typically, several kilobases of flanking DNA (both at the 5'- and 3'-termini) are included in
the vector. See, e.g., Thomas, et al., 1987. Cell 51: 503 for a description of homologous
recombination vectors. The vector is ten introduced into an embryonic stem cell line (e.g., by
electfoporation) and cells in which the introduced NOVX gene has homologously-recombined
with the endogenous NOVX gene are selected. See, e.g., Li, et al., 1992. Cell 69: 915.

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to form
aggregation chimeras. See, e.g., Bradley, 1987. In: TERATOCARCINOMAS AND EMBRYONIC STEM
CELLS: A PRACTICAL APPROACH, Robertson, ed. IRL, Oxford, pp. 113-152. A chimeric embryo
can then be implanted into a suitable pseudopregnant female foster animal and the embryo

brought to term. Progeny hafbon'ng the homologously-recombined DNA in their germ cells can
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be used to breed animals in which all cells of the animal contain the homologously-recombined
DNA by germline transmission of the transgene. Methods for constructing homologous
recombination vectors and homologous recombinant animals are described further in Bradley,
1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International Publication Nos.: WO 90/11354;
WO 91/01140; WO 92/0968; and WO 93/041609.

In another embodiment, transgenic non-humans animals can be produced that contain
selected systems that allow for regulated expression of the transgene. One example of such a
system is the cre/loxP recombinase system of bacteriophage P1. For a description of the cre/loxP
recombinase system, See, e.g., Lakso, et al., 1992. Proc. Natl. Acad. Sci. US4 89: 6232-6236.
Another example of a recombinase system is the FLP recombinase system of Saccharomyces
cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. If a cre/loxP recombinase
system is used to regulate expression of the transgene, animals containing transgenes encoding
both the Cre recombinase and a selected protein are required. Such animals can be provided
through the construction of "double" transgenic animals, e.g., by mating two transgenic animals,
one containing a transgene encoding a selected protein and the other containing a transgene
encoding a recombinase.

Clones of the non-human transgenic animals described herein can also be produced
according to the methods described in Wilmut, ef al., 1997. Nature 385: 810-813. In brief, a cell
(e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the growth
cycle and enter Gy phase. The quiescent cell can then be fused, e.g., through the use of electrical
pulses, to an enucleated oocyte from an animal of the same species from which the quiescent cell
is isolated. The reconstructed oocyte is then cultured such that it develops to morula or blastocyte
and then transferred to pseudopregnant female foster animal. The offspring borne of this female

foster animal will be a clone of the animal from which the cell (e.g., the somatic cell) is isolated.

Pharmaceutical Compositions

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for

administration. Such compositions typically comprise the nucleic acid molecule, protein, or

195



10

15

20

25

30

WO 02/059315 PCT/US01/50076

antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically acceptable
carrier” is intended to include any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, and the like, compatible with
pharmaceutical administration. Suitable carriers are described in the most recent edition of
Remington’s Pharmaceutical Sciences, a standard reference text in the field, which is incorporated
herein by reference. Preferred examples of such carriers or diluents include, but are not limited
to, water, saline, finger’s solutions, dextrose solution, and 5% human serum albumin. Liposomes
and non-aqueous vehicles such as fixed oils may also be used. The use of such media and agents
for pharmaceutically active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with the active compound, use thereof in the
compositions is contemplated. Supplementary active compounds can also be incorporated into
the compositions.

A pharmaceutical composition of the invention is formulated to be compatible with its
intended route of administration. Examples of routes of administration include parenteral, e.g.,
intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical),
trahsmucosal, and rectal administration. Solutions or suspensions used for parenteral,
intradermal, or subcutaneous application can include the following components: a sterile diluent
such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, and
agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be adjusted
with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation
can be enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic.

Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor EL" (BASF, Parsippany, N.J.) or phosphate
buffered saline (PBS). In all cases, the composition must be sterile and should be fluid to the
extent that easy syringeability exists. It must be stable under the conditions of manufacture and

storage and must be preserved against the contaminating action of microorganisms such as
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bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol,
and the like), and suitable mixtures thereof. The proper fluidity can be maintained, for example,
by the use of a coating such as lecithin, by the maintenance of the required particle size in the case
of dispersion and by the use of surfactants. Prevention of the action of microorganisms can be
achieved by various antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include
1sotonic agents, for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in
the composition. Prolonged absorption of the injectable compositions can be brought about by
including in the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin.

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., an
NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent with one
or a combination of ingredients enumerated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the active compound into a sterile vehicle
that contains a basic dispersion medium and the required other ingredients from those enumerated
above. In the case of sterile powders for the preparation of sterile injectable solutions, methods of
preparation are vacuum drying and freeze-drying that yields a powder of the active ingredient plus
any additional desired ingredient from a previously sterile-filtered solution thereof.

Oral compositions generally include an inert diluent or an edible carrier. They can be
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic
administration, the active compound can be incorporated with excipients and used in the form of
tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for use
as a mouthwash, wherein the compound in the fluid carrier is applied orally and swished and
expectorated or swallowed. Pharmaceutically compatible binding agents, and/or adjuvant
materials can be included as part of the composition. The tablets, pills, capsules, troches and the
like can contain any of the following ingredients, or compounds of a similar nature: a binder such
as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium
stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose

or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring.
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For admir;istration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser which contains a suitable propellant, e.g., a gas such
as carbon dioxide, or a nebulizer.

Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known in the art, and include, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or
suppositories. For transdermal administration, the active compounds are formulated into
ointments, salves, gels, or creams as generally known in the art.

The compounds can also be prepared in the form of suppositories (e.g., with conventional
suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal
delivery.

In one embodiment, the active compounds are prepared with carriers that will protect the
compound against rapid elimination from the body, such as a controlled release formulation,
including implants and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be
apparent to those skilled in the art. The materials can also be obtained commercially from Alza
Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions (including liposomes
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods known to
those skilled in the art, for example, as described in U.S. Patent No. 4,522,811.

It is especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subject to be treated; each unit
containing a predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for
the dosage unit forms of the invention are dictated by and directly dependent on the unique

characteristics of the active compound and the particular therapeutic effect to be achieved, and the
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limitations inherent in the art of compounding such an active compound for the treatment of
individuals. |

The nucleic acid molecules of the invention can be inserted into vectors and used as gene
therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, intravenous
injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by stereotactic injection
(see, e.g., Chen, et al., 1994. Proc. Natl. Acad. Sci. USA 91: 3054-3057). The pharmaceutical
preparation of the gene therapy vector can include the gene therapy vector in an acceptable
diluent, or can comprise a slow release matrix in which the gene delivery vehicle is imbedded.
Alternatively, where the complete gene delivery vector can be produced intact from recombinant
cells, e.g., retroviral vectors, the pharmaceutical preparation can include one or more cells that
produce the gene delivery system.

The pharmaceutical compositions can be included in a container, pack, or dispenser

together with instructions for administration.

Screening and Detection Methods

The isolated nucleic acid molecules of the invention can be used to express NOVX protein
(e.g., via a recombinant expression vector in a host cell in gene therapy applications), to detect
NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, and to
modulate NOVX activity, as described further, below. In addition, the NOVX proteins can be
used to screen drugs or compounds that modulate the NOVX protein activity or expression as well
as to treat disorders characterized by insufficient or excessive production of NOVX protein or
production of NOVX protein forms that have decreased or aberrant activity compared to NOVX
wild-type protein (e.g.; diabetes (regulates insulin release); obesity (binds and transport lipids);
metabolic disturbances associated with obesity, the metabolic syndrome X as well as anorexia
and wasting disorders associated with chronic diseases and various cancers, and infectious
disease(possesses anti-microbial activity) and the various dyslipidemias. In addition, the
anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins and
modulate NOVX activity. In yet a further aspect, the invention can be used in methods to
influence appetite, absorption of nutrients and the disposition of metabolic substrates in both a

positive and negative fashion.
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The invention further pertains to novel agents identified by the screening assays described

herein and uses thereof for treatments as described, supra.
Screening Assays

The invention provides a method (also referred to herein as a "screening assay™) for
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides,
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. The
invention also includes compounds identified in the screening assays described herein.

In one embodiment, the invention provides assays for screening candidate or test
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX
protein or polypeptide or biologically-active portion thereof. The test compounds of the invention
can be obtained using any of the numerous approaches in combinatorial library methods known in
the art, including: biological libraries; spatially addressable parallel solid phase or solution phase
libraries; synthetic library methods requiring deconvolution; the “one-bead one-compound”
library method; and synthetic library methods using affinity chromatography selection. The
biological library approach is limited to peptide libraries, while the other four approaches are
applicable to peptide, non-peptide oligomer or small molecule libraries of compounds. See, e.g.,
Lam, 1997. Anticancer Drug Design 12: 145.

A "small molecule" as used herein, is meant to refer to a composition that has a molecular
weight of less than about 5 kD and most preferably less than about 4 kD. Small molecules can be,
e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, lipids or other organic
or inorganic molecules. Libraries of chemical and/or biological mixtures, such as fungal,
bacterial, or algal extracts, are known in the art and can be screened with any of the assays of the
invention.

Examples of methods for the synthesis of molecular libraries can be found in the art, for
example in: DeWitt, et al., 1993. Proc. Natl. Acad. Sci. U.S.4. 90: 6909; Erb, et al., 1994. Proc.
Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, et al., 1994. J. Med. Chem. 37: 2678; Cho, et al.,

_ 1993. Science 261: 1303; Carrell, et al., 1994. Angew. Chem. Int. Ed. Engl. 33: 2059; Carell, et

al., 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al., 1994. J. Med. Chem. 37:
1233.
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Libraries of compounds may be presented in solution (e.g., Houghten, 1992.
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 1993.
Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, U.S. Patent
5,233,409), plasmids (Cull, et al., 1992. Proc. Natl. Acad. Sci. USA 89: 1865-1869) or on phage
(Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 249: 404-406; Cwirla, et al.,
1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. J. Mol. Biol. 222:301-310;
Ladner, U.S. Patent No. 5,233,409.).

In one embodiment, an assay is a cell-based assay in which a cell which expresses a
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell
surface is contacted with a test compound and the ability of the test compound to bind to an
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell.
Determining the ability of the test compound to bind to the NOVX protein can be accomplished,
for example, by coupling the test compound with a radioisotope or enzymatic label such that
binding of the test compound to the NOVX protein or biologically-active portion thereof can be
determined by detecting the labeled compound in a complex. For example, test compounds can
be labeled with '’ *S, *C, or *H, either directly or indirectly, and the radioisotope detected by
direct counting of radioemission or by scintillation counting. Alternatively, test compounds can be
enzymaticalyly-labeled with, for example, horseradish peroxidase, alkaline phosphatase, or
luciferase, and the enzymatic label detected by determination of conversion of an appropriate
substrate to product. In one embodiment, the assay comprises contacting a cell which expresses a
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell
surface with a known compound which binds NOVX to form an assay mixture, contacting the
assay mixture with a test compound, and determining the ability of the test compound to interact
with an NOVX protein, wherein determining the ability of the test compound to interact with an
NOVX protein comprises determining the ability of the test compound to preferentially bind to
NOVX protein or a biologically-active portion thereof as compared to the known compound.

In another embodiment, an assay is a cell-based assay comprising contacting a cell
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, on
the cell surface with a test compound and determining the ability of the test compound to
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active
portion thereof. Determining the ability of the test compound to modulate the activity of NOVX
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or a biologically-active portion thereof can be accomplished, for example, by determining the
ability of the NOVX protein to bind to or interact with an NOVX target molecule. Asused
herein, a "target molecule” is a molecule with which an NOVX protein binds or interacts in
nature, for example, a molecule on the surface of a cell which expresses an NOVX interacting
protein, a molecule on the surface of a second cell, a molecule in the extracellular milieu, a
molecule associated with the internal surface of a cell membrane or a cytoplasmic molecule. An
NOVX target molecule can be a non-NOVX molecule or an NOVX protein or polypeptide of the
invention. In one embodiment, an NOVX target molecule is a component of a signal transduction
pathway that facilitates transduction of an extracellular signal (e.g. a signal generated by binding
of a compound to a membrane-bound NOVX molecule) through the cell membrane and into the
cell. The target, for example, can be a second intercellular protein that has catalytic activity or a
protein that facilitates the association of downstream signaling molecules with NOVX.

Determining the ability of the NOVX protein to bind to or interact with an NOVX target
molecule can be accomplished by one of the methods described above for determining direct
binding. In one embodiment, determining the ability of the NOVX protein to bind to or interact
with an NOVX target molecule can be accomplished by determining the activity of the target
molecule. For example, the activity of the target molecule can be determined by detecting
induction of a cellular second messenger of the target (i.e. intracellular Ca®*, diacylglycerol, IPs,
etc.), detecting catalytic/enzymatic activity of the target an appropriate substrate, detecting the
induction of a reporter gene (comprising an NOVX-responsive regulatory element operatively
linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting a cellular
response, for example, cell survival, cellular differentiation, or cell proliferation.

In yet another embodiment, an assay of the invention is a cell-free assay comprising
contacting an NOVX protein or biologically-active portion thereof with a test compound and
determining the ability of the test compound to bind to the NOVX protein or biologically-active
portion thereof. Binding of the test compound to the NOVX protein can be determined either
directly or indirectly as described above. In one such embodiment, the assay comprises
contacting the NOVX protein or biologically-active portion thereof with a known compound
which binds NOVX to form an assay mixture, contacting the assay mixture with a test compound,
and determining the ability of the test compound to interact with an NOVX protein, wherein

determining the ability of the test compound to interact with an NOVX protein comprises
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determining the ability of the test compound to preferentially bind to NOVX or biologically-
active portion thereof as compared to the known compound.

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX
protein or biologically-active portion thereof with a test compound and determining the ability of
the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein or
biologically-active portion thereof. Determining the ability of the test compound to modulate the
activity of NOVX can be accomplished, for example, by détermining the ability of the NOVX
protein to bind to an NOVX target molecule by one of the methods described above for
determining direct binding. In an alternative embodiment, determining the ability of the test
compound to modulate the acti\.'ity of NOVX protein can be accomplished by determining the
ability of the NOVX protein further modulate an NOVX target molecule. For example, the
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be determined
as described, supra.

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein or
biologically-active portion thereof with a known compound which binds NOVX protein to form
an assay mixture, contacting the assay mixture with a test compound, and determining the ability

of the test compound to interact with an NOVX protein, wherein determining the ability of the test

. compound to interact with an NOVX protein comprises determining the ability of the NOVX

protein to preferentially bind to or modulate the activity of an NOVX target molecule.

The cell-free assays of the invention are amenable to use of both the soluble form or the
membrane-bound form of NOVX protein. In the case of cell-free assays comprising the
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent such
that the membrane-bound form of NOVX protein is maintained in solution. Examples of such
solubilizing agents include non-ionic detergents such as n-octylglucoside, n-dodecylglucoside,
n-dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® X-100,
Triton® X-114, Thesit®, Isotridecypoly(ethylene glycol ether),, N-dodecyl--
N,N-dimethyl-3-ammonio-1-propane sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-
1-propane sulfonate (CHAPS), or 3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-1-propane
sulfonate (CHAPSO).

In more than one embodiment of the above assay methods of the invention, it may be

desirable to immobilize either NOVX protein or its target molecule to facilitate separation of
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complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate
automation of the assay. Binding of a test compound to NOVX protein, or interaction of NOVX
protein with a targetl molecule in the presence and absence of a candidate compound, can be
accomplished in any vessel suitable for containing the reactants. Examples of such vessels
include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a fusion
protein can be provided that adds a domain that allows one or both of the proteins to be bound to a
matrix. For example, GST-NOVX fusion proteins or GST-target fusion proteins can be adsorbed
onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized
microtiter plates, that are then combined with the test compound or the test compound and either
the non-adsorbed target protein or NOVX protein, and the mixture is incubated under conditions
conducive to complex formation (e.g., at physiological conditions for salt and pH). Following
incubation, the beads or microtiter plate wells are washed to remove any unbound components,
the matrix immobilized in the case of beads, complex determined either directly or indirectly, for
example, as described, supra. Alternatively, the complexes can be dissociated from the matrix,
and the level of NOVX protein binding or activity determined using standard techniques.

Other techniques for immobilizing proteins on matrices can also be used in the screening
assays of the invention. For example, either the NOVX protein or its target molecule can be
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated NOVX protein or
target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) using techniques
well-known within the art (e.g., biotinylation kit, Pierce Chemicals, Rockford, Ill.), and
immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical). Alternatively,
antibodies reactive with NOVX protein or target molecules, but which do not interfere with
binding of the NOVX protein to its target molecule, can be derivatized to the wells of the plate,
and unbound target or NOVX protein trapped in the wells by antibody conjugation. Methods for
detecting such complexes, in addition to those described above for the GST-immobilized ,
complexes, include immunodetection of complexes using antibodies reactive with the NOVX
protein or target molecule, as well as enzyme-linked assays that rely on detecting an enzymatic
activity associated with the NOVX protein or target molecule.

In another embodiment, modulators of NOVX protein expression are identified in a
method wherein a cell is contacted with a candidate compound and the expression of NOVX

mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or protein
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in the presence of the candidate compound is compared to the level of expression of NOVX
mRNA or protein in the absence of the candidate compound. The candidate compound can then
be identified as a modulator of NOVX mRNA or protein expression based upon this comparison.
For example, when expression of NOVX mRNA or protein is greater (i.e., statistically
significantly greater) in the presence of the candidate compound than in its absence, the candidate
compound is identified as a stimulator of NOVX mRNA or protein expression. Alternatively,
when expression of NOVX mRNA or protein is less (statistically significantly less) in the
presence of the candidate compound than in its absence, the candidate compound is identified as
an inhibitor of NOVX mRNA or protein expression. The level of NOVX mRNA or protein
expression in the cells can be determined by methods described herein for detecting NOVX
mRNA or protein.

In yet another aspect of the invention, the NOVX proteins can be used as "bait proteins” in
a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; Zervos, et al.,
1993. Cell 72: 223-232; Madura, et al., 1993. J. Biol. Chem. 268: 12046-12054; Bartel, et al.,
1993. Biotechniques 14: 920-924; Iwabuchi, et al., 1993. Oncogene 8: 1693-1696; and Brent WO
94/10300), to identify other proteins that bind to or interact with NOVX ("NOVX-binding
proteins" or "NOVX-bp") and modulate NOVX activity. Such NOVX-binding proteins are also
likely to be involved in the propagation of signals by the NOVX proteins as, for example,
upstream or downstream elements of the NOVX pathway.

The two-hybrid system is based on the modular nature of most transcription factors, which
consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two
different DNA constructs. In one construct, the gene that codes for NOVX is fused to a gene
encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the other
construct, a DNA sequence, from a library of DNA sequences, that encodes an unidentified
protein ("prey" or "sample") is fused to a gene that codes for the activation domain of the known
transcription factor. If the "bait" and the "prey" proteins are able to interact, in vivo, forming an
NOVX-dependent complex, the DNA-binding and activation domains of the transcription factor
are brought into close proximity. This proximity allows transcription of a reporter gene (e.g.,
LacZ) that is operably linked to a transcriptional regulatory site responsive to the transcription

factor. Expression of the reporter gene can be detected and cell colonies containing the functional
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transcription factor can be isolated and used to obtain the cloned gene that encodes the protein
which interacts with NOVX.
The invention further pertains to novel agents identified by the aforementioned screening

assays and uses thereof for treatments as described herein.
Detection Assays

' Portions or fragments of the cDNA sequences identified herein (and the corresponding
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way of
example, and not of limitation, these sequences can be used to: (i) map their respective genes on a
chromosome; and, thus, locate gene regions associated with genetic disease; (ii) identify an
individual from a minute biological sample (tissue typing); and (/i) aid in forensic identification

of a biological sample. Some of these applications are described in the subsections, below.

Chromosome Mapping

Once the sequence (or a portion of the sequence) of a gene has been isolated, this sequence
can be used to map the location of the gene on a chromosome. This process is called chromosome
mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID NOS:1, 3, 5,7, 9,
11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or fragments or derivatives thereof, can
be used to map the location of the NOVX genes, respectively, on a chromosome. The mapping of
the NOVX sequences to chromosomes is an important first step in correlating these sequences
with genes associated with disease.

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX,
sequences can be used to rapidly select primers that do not span more than one exon in the
genomic DNA, thus complicating the amplification process. These primers can then be used for
PCR screening of somatic cell hybrids containing individual human chromosomes. Only those
hybrids containing the human gene corresponding to the NOVX sequences will yield an amplified
fragment. -

Somatic cell hybrids are prepared by fusing somatic cells from different mammals (e.g.,
human and mouse cells). As hybrids of human and mouse cells grow and divide, they gradually

lose human chromosomes in random order, but retain the mouse chromosomes. By using media
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in which mouse cells cannot grow, because they lack P particular enzyme, but in which human
cells can, the one human chromosome that contains the gene encoding the needed enzyme will be
retained. By using various media, panels of hybrid cell lines can be established. Each cell line in
a panel contains either a single human chromosome or a small number of human chromosomes,
and a full set of mouse chromosomes, allowing easy mapping of individual genes to specific
human chromosomes. See, e.g., D'Eustachio, et al., 1983. Science 220: 919-924. Somatic cell
hybrids containing only fragments of human chromosomes can also be produced by using human
chromosomes with translocations and deletions.

PCR mapping of somatic cell hybrids is a rapid pfocedure for assigning a particular
sequence to a particular chromosome. Three or more sequences can be assigned per day using a
single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub-
localization can be achieved with panels of fragments from specific chromosomes.

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase
chromosomal spread can further be used to provide a precise chromosomal location in one step.
Chromosome spreads can be made using cells whose division has been blocked in metaphase by a
chemical like colcemid that disrupts the mitotic spindle. The chromosomes can be treated briefly
with trypsin, and then stained with Giemsa. A pattern of light and dark bands develops on each
chromosome, so that the chromosomes can be identified individually. The FISH technique can be
used with a DNA sequence as short as 500 or 600 bases. Howevér, clones larger than 1,000 bases
have a higher likelihood of binding to a unique chromosomal location with sufficient signal
intensity for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases, will
suffice to get good results at a reasonable amount of time. For a review of this technique, see,
Verma, et al., HUMAN CHROMOSOMES: A MANUAL OF BasIC TECHNIQUES (Pergamon Press, New
York 1988).

Reagents for chromosome mapping can be used individually to mark a single chromosome
or a single site on that chromosome, or panels of reagents can be used for marking multiple sites
and/or multiple chromosomes. Reagents corresponding to noncoding regions of the genes
actually are preferred for mapping purposes. Coding sequences are more likely to be conserved
within gene families, thus increasing the chance of cross hybridizations during chromosomal

mapping.
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Once a sequence has been mapped to a precise chromosomal location, the physical
position of the sequence on the chromosome can be correléted with genetic map data. Such data
are found, e.g., in McKusick, MENDELIAN INHERITANCE IN MAN, available on-line through Johns
Hopkins University Welch Medical Library). The relationship between genes and disease,
mapped to the same chromosomal region, can then be identified through linkage analysis
(co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al., 1987. Nature,
325:783-787.

Moreover, differences in the DNA sequences between individuals affected and unaffected
with a disease associated with the NOVX gene, can be determined. If a mutation is observed in
some or all of the affected individuals but not in any unaffected individuals, then the mutation is
likely to be the causative agent of the particular disease. Comparison of affected and unaffected
individuals generally involves first looking for structural alterations in the chromosomes, such as
deletions or translocations that are visible from chromosome spreads or detectable using PCR
based on that DNA sequence. Ultimately, complete sequencing of genes from several individuals
can be performed to confirm the presence of a mutation and to distinguish mutations from

polymorphisms.

Tissue Typing

The NOVX séquences of the invention can also be used to identify individuals from
minute biological samples. In this technique, an individual's genomic DNA is digested with one
or more restriction enzymes, and probed on a Southern blot to yield unique bands for ‘
identification. The sequences of the invention are useful as additional DNA markers for RFLP
(“restriction fragment length polymorphisms,” described in U.S. Patent No. 5,272,057).

Furthermore, the sequences of the invention can be used to provide an alternative
technique that determines the actual base-by-base DNA sequence of selected portions of an
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two
PCR primers from the 5'- and 3'-termini of the sequences. These primers can then be used to
amplify an individual's DNA and subsequently sequence it.

Panels of corresponding DNA sequences from individuals, prepared in this manner, can

provide unique individual identifications, as each individual will have a unique set of such DNA
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sequences due to allelic differences. The sequences of the invention can be used to obtain such
identification sequences from individuals and from tissue. The NOVX sequences of the invention
uniquely represent portions of the human genome. Allelic variation occurs to some degree in the
coding regions of these sequences, and to a greater degree in the noncoding regions. It is
estimated that allelic variation between individual humans occurs with a frequency of about once
per each 500 bases. Much of the allelic variation is due to single nucleotide polymorphisms
(SNPs), which include restriction fragment length polymorphisms (RFLPs).

Each of the sequences described herein can, to some degree, be used as a standard against
which DNA from an individual can be compared for identification purposes. Because greater
numbers of polymorphisms occur in the noncoding regions, fewer sequences are necessary to
differentiate individuals. The noncoding sequences can comfortably provide positive individual
identification with a panel of perhaps 10 to 1,000 primers that each yield a noncoding amplified
sequence of 100 bases. If predicted coding sequences, such as those in SEQ ID NOS:1, 3, 5, 7, 9,
11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37 are used, a more appropriate number of -

primers for positive individual identification would be 500-2,000.

Predictive Medicine

The invention also pertains to the field of predictive medicine in which diagnostic assays,
prognostic assays, pharmacogenomics, and monitoring clinical trials are used for prognostic
(predictive) purposes to thereby treat an individual prophylactically. Accordingly, one aspect of
the invention relates to diagnostic assays for determining NOVX protein and/or nucleic acid
expression as well as NOVX activity, in the context of a biological sample (e.g., blood, serum,
cells, tissue) to thereby determine whether an individual is afflicted with a disease or disorder, or
is at risk of developing a disorder, associated with aberrant NOVX expression or activity. The
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-
associated cachexia, cancer, neurodegenerative disorders, Alzheimer’s Disease, Parkinson’s
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias,
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting disorders
associated with chronic diseases and various cancers. The invention also provides for prognostic

(or predictive) assays for determining whether an individual is at risk of developing a disorder
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associated with NOVX protein, nucleic acid expression or activity. For example, mutations in an
NOVX gene can be assayed in a biological sample. Such assays can be used for prognostic or
predictive purpose to thereby prophylactically treat an individual prior to the onset of a disorder
characterized by or associated with NOVX protein, nucleic acid expression, or biological activity.

Another aspect of the invention provides methods for determining NOVX protein, nucleic
acid expression or activity in an individual to thereby select appropriate therapeutic or
prophylactic agents for that individual (referred to herein as "pharmacogenomics").
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or prophylactic
treatment of an individual based on the genotype of the individual (e.g., the genotype of the
individual examined to determine the ability of the individual to respond to a particular agent.)

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g.,
drugs, compounds) on the expression or activity of NOVX in clinical trials.

These and other agents are described in further detail in the following sections. °
Diagnestic Assays

An exemplary method for detecting the presence or absence of NOVX in a biological
sample involves obtaining a biological sample from a test subject and contacting the biological
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g.,
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is detected
in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a labeled
nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The nucleic acid
probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic acid of SEQ ID
NOS: 1,3,5,7,9,11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or a portion thereof,
such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and
sufficient to specifically hybridize under stringent conditions to NOVX mRNA or genomic DNA.
Other suitable probes for use in the diagnostic assays of the invention are described herein.

An agent for detecting NOVX protein is an antibody capable of binding to NOVX protein,
preferably an antibody with a detectable label. Antibodies can be polyclonal, or more preferably,
monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab'),) can be used. The
term "labeled", with regard to the probe or antibody, is intended to encompass direct labeling of
the probe or antibody by coupling (i.e., physically linking) a detectable substance to the probe or

antibody, as well as indirect labeling of the probe or antibody by reactivity with another reagent
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that is directly labeled. Examples of indirect labeling include detection of a primary antibody
using a fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin
such that it can be detected with fluorescently-labeled streptavidin. The term "biological sample”
is intended to include tissues, cells and biological fluids isolated from a subject, as well as tissues,
cells and fluids present within a subject. That is, the detection method of the invention can be
used to detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as
invivo. For example, in vitro techniques for detection of NOVX mRNA include Northern
hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX protein
include enzyme linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations,
and immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein include
introducing into a subject a labeled anti-NOVX antibody. For example, the antibody can be
labeled with a radioactive marker whose presence and location in a subject can be detected by
standard imaging techniques.

In one embodiment, the biological sample contains protein molecules from the test
subject. Alternatively, the biological sample can contain mRNA molecules from the test subject or
genomic DNA molecules from the test subject. A preferred biological sample is a peripheral
blood leukocyte sample isolated by conventional means from a subject.

In another embodiment, the methods further involve obtaining a control biological sample
from a control subject, contacting the control sample with a compound or agent capable of
detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein,
mRNA or genomic DNA is detected in the biological sample, and comparing the presence of
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX
protein, mRNA or genomic DNA in the test sample.

The invention also encompasses kits for detecting the presence of NOVX in a biological
sample. For example, the kit can comprise: a labeled compound or agent capable of detecting
NOVX protein or mRNA in a biological sample; means for determining the amount of NOVX in
the sample; and means for comparing the amount of NOVX in the sample with a standard. The
compound or agent can be packaged in a suitable container. The kit can further comprise

instructions for using the kit to detect NOVX protein or nucleic acid.
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Prognostic Assays

The diagnostic methods described herein can furthermore be utilized to identify subjects
having or at risk of developing a disease or disorder associated with aberrant NOVX expression or
activity. For example, the assays described herein, such as the preceding diagnostic assays or the
following assays, can be utilized to identify a subject having or at risk of developing a disorder
associated with NOVX protein, nucleic acid expression or activity. Alternatively, the prognostic
assays can be utilized to identify a subject having or at risk for developing a disease or disorder.
Thus, the invention provides a method for identifying a disease or disorder associated with
abérrant NOVX expression or activity in which a test sample is obtained from a subject and
NOVX protein or nucleic acid (e.g., mRNA, genomic DNA) is detected, wherein the presence of
NOVX protein or nucleic acid is diagnostic for a subject having or at risk of developing a disease
or disorder associated with aberrant NOVX expression or activity. As used herein, a "test
sample" refers to a biological sample obtained from a subject of interest. For example, a test
sample can be a biological fluid (e.g, serum), cell sample, or tissue.

Furthermore, the prognostic assays described herein can be used to determine whether a
subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein,
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder
associated with aberrant NOVX expression or activity. For example, such methods can be used to
determine whether a subject can be effectively treated with an agent for a disorder. Thus, the
invention provides methods for determining whether a subject can be effectively treated with an
agent for a disorder associated with aberrant NOVX expression or activity in which a test sample
is obtained and NOVX protein or nucleic acid is detected (e.g., wherein the presence of NOVX
protein or nucleic acid is diagnostic for a subject that can be administered the agent to treat a
disorder associated with aberrant NOVX expression or activity).

The methods of the invention can also be used to detect genetic lesions in an NOVX gene,
thereby determining if a subject with the lesioned gene is at risk for a disorder characterized by
aberrant cell proliferation and/or differentiation. In various embodiments, the methods include
detecting, in a sample of cells from the subject, the presence or absence of a genetic lesion
characterized by at least one of an alteration affecting the integrity of a gene encoding an
NOVX-protein, or the misexpression of the NOVX gene. For example, such genetic lesions can

be detected by ascertaining the existence of at least one of: (i) a deletion of one or more
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nucleotides from an NOVX gene; (i7) an addition of one or more nucleotides to an NOVX gene;
(#ii) a substitution of one or more nucleotides of an NOVX gene, (iv) a chromosomal
rearrangement of an NOVX gene; (v) an alteration in the level of a messenger RNA transcript of
an NOVX gene, (vi) aberrant modification of an NOVX gene, such as of the methylation pattern
of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern of a messenger RNA
transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX protein, (ix) allelic loss of
an NOVX gene, and (x) inappropriate post-translational modification of an NOVX protein. As
described herein, there are a large number of assay techniques known in the art which can be used

for detecting lesions in an NOVX gene. A preferred biological sample is a peripheral blood

Jeukocyte sample isolated by conventional means from a subject. However, any biological

sample containing nucleated cells may be used, including, for examplé, buccal mucosal cells.

In certain embodiments, detection of the lesion involves the use of a probe/primer in a
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such as
anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g.,
Landegran, et al., 1988. Science 241: 1077-1080; and Nakazawa, et al., 1994. Proc. Natl. Acad.
Sci. US4 91: 360-364), the latter of which can be particularly useful for detecting point mutations
in the NOVX-gene (see, Abravaya, et al., 1995. Nucl. Acids Res. 23: 675-682). This method can
include the steps of collecting a sample of cells from a patient, isolating nucleic acid (e.g.,
genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid sample with
one or more primers that specifically hybridize to an NOVX gene under conditions such that
hybridizatiori and amplification of the NOVX gene (if present) occurs, and detecting the presence
or absence of an amplification product, or detecting the size of the amplification product and
comparing the length to a control sample. It is anticipated that PCR and/or LCR may be desirable
to use as a preliminary amplification step in conjunction with any of the techniques used for
detecting mutations described herein.

Alternative amplification methods include: self sustained sequence replication (see,
Guatelli, et al., 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional amplification
system (see, Kwoh, ef al., 1989. Proc. Natl. Acad. Sci. USA 86: 1173-1177); QP Replicase (see,
Lizardi, et al, 1988. BioTechnology 6: 1197), or any other nucleic acid amplification method,

followed by the detection of the amplified molecules using techniques well known to those of

213



10

15

20

25

30

WO 02/059315 PCT/US01/50076

skill in the art. These detection schemes are especially useful for the detection of nucleic acid
molecules if such molecules are present in very low numbers.

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be
identified by alterations in restriction enzyme cleavage patterns. For examplé, sample and control
DNA is isolated, amplified (optionally), digested with one or more restriction endonucleases, and
fragment length sizes are determined by gel electrophoresis and compared. Differences in
fragment length sizes between sample and control DNA indicates mutations in the sample DNA.
Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent No. 5,493,531) can be
used to score for the presence of specific mutations by development or loss of a ribozyme
cleavage site.

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing hundreds
or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human Mutation 7:
244-255; Kozal, et al., 1996. Nat. Med. 2: 753-759. For example, genetic mutations in NOVX
can be identified in two dimensional arrays containing light-generated DNA probes as described
in Cronin, et al., supra. Briefly, a first hybridization array of probes can be used to scan through
long stretches of DNA in a sample and control to identify base changes between the sequences by
making linear arrays of sequential overlapping probes. This step allows the identification of point
mutations. This is followed by a second hybridization array that allows the characterization of
specific mutations by using smaller, specialized probe arrays complementary to all variants or
mutations detected. Each mutation array is composed of parallel probe sets, one complementary
to the wild-type gene and the other complementary to the mutant gene.

In yet another embodiment, any of a variety of sequencing reactions known in the art can
be used to directly sequence the NOVX gene and detect mutations by comparing the sequence of
the sample NOVX with the corresponding wild-type (control) sequence. Examples of sequencing
reactions include those based on techniques developed by Maxim and Gilbert, 1977. Proc. Natl.
Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 74: 5463. Itis also
contemplated that any of a variety of automated sequencing procedures can be utilized when
performing the diagnostic assays (see, e.g., Naeve, et al., 1995. Biotechniques 19: 448), including
sequencing by mass spectrometry (see, e.g., PCT International Publication No. WO 94/16101;
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Cohen, et al., 1996. Adv. Chromatography 36: 127-162; and Griffin, ef al., 1993. Appl. Biochem.
Biotechnol. 38: 147-159). |

Other methods for detecting mutations in the NOVX gene include methods in which
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or RNA/DNA
heteroduplexes. See, e.g., Myers, et al., 1985. Science 230: 1242. In general, the art technique of
"mismatch cleavage" starts by providing heteroduplexes of formed by hybridizing (Iabeled) RNA
or DNA containing the wild-type NOVX sequence with potentially mutant RNA or DNA
obtained from a tissue sample. The double-stranded duplexes are treated with an agent that
cleaves single-stranded regions of the duplex such as which will exist due to basepair mismatches
between the control and sample strands. For instance, RNA/DNA duplexes can be treated with
RNase and DNA/DNA hybrids treated with S; nuclease to enzymatically digesting the
mismatched regions. In other embodiments, either DNA/DNA or RNA/DNA duplexes can be
treated with hydroxylamine or osmium tetroxide and with piperidine in order to digest
mismatched regions. After digestion of the mismatched regions, the resulting material is then
separated by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g.,
Cotton, et al., 1988. Proc. Natl. Acad. Sci. USA 85: 4397, Saleeba, et al., 1992. Methods Enzymol.
217:286-295. In an embodiment, the control DNA or RNA can be labeled for detection.

In still another embodiment, the mismatch cleavage reaction employs one or more proteins
that recognize mismatched base pairs in double-stranded DNA (so called "DNA mismatch repair”
enzymes) in defined systems for detecting and mapping point mutations in NOVX cDNAs
obtained from samples of cells. For example, the mutY enzyme of E. coli cleaves A at G/A
mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T at G/T mismatches.
See, e.g., Hsu, et al., 1994. Carcinogenesis 15: 1657-1662. According to an exemplary
embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX sequence, is
hybridized to a cDNA or other DNA product from a test cell(s). The duplex is treated with a
DNA mismatch repair enzyme, and the cleavage products, if any, can be detected from
electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039.

In other embodiments, alterations in electrophoretic mobility will be used to identify
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) may
be used to detect differences in electrophoretic mobility between mutant and wild type nucleic
acids. See, e.g., Orita, et al., 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 1993. Mutat.
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Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. Single-stranded DNA
fragments of sample and control NOVX nucleic acids will be denatured and allowed to renature.
The secondary structure of single-stranded nucleic acids varies according to sequence, the
resulting alteration in electrophoretic mobility enables the detection of even a single base change.
The DNA fragments may be labeled or detected with labeled probes. The sensitivity of the assay
may be enhanced by using RNA (rather than DNA), in which the secondary structure is more
sensitive to a change in sequence. In one embodiment, the subject method utilizes heteroduplex
analysis to separate double stranded heteroduplex molecules on the basis of changes in
electrophoretic mobility. See, e.g., Keen, et al., 1991. Trends Genet. 7: 5.

In yet another embodiment, the movement of mutant or wild-type fragments in
polyacrylamide gels containing a gradient of denaturant is assayed u/sing denaturing gradient gel
electrophoresis (DGGE). See, e.g., Myers, et al., 1985. Nature 3 13: 495. When DGGE is used as
the method of analysis, DNA will be modified to insure that it does not completely denature, for
example by adding a GC clamp of approximately 40 bp of high-melting GC-rich DNA by PCR.
In a further embodiment, a temperature gradient is used in place of a denaturing gradient to
identify differences in the mobility of control and sample DNA. See, e.g., Rosenbaum and
Reissner, 1987. Biophys. Chem. 265: 12753.

Examples of other techniques for detecting point mutations include, but are not limited to,
selective oligonucleotide hybridization, selective amplification, or selective primer extension. For
example, oligonucleotide primers may be prepared in which the known mutation is placed
centrally and then hybridized to target DNA under conditions that permit hybridization only if a
perfect match is found. See, e.g., Saiki, et al., 1986. Nature 324: 163; Saiki, et al., 1989. Proc.
Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides are hybridized to PCR
amplified target DNA or a number of different mutations when the oligonucleotides are attached
to the hybridizing membrane and hybridized with labeled target DNA.

Alternatively, allele specific amplification technology that depends on selective PCR
amplification may be used in conjunction with the instant invention. Oligonucleotides used as
primers for specific amplification may carry the mutation of interest in the center of the molecule
(so that amplification depends on differential hybridization; see, e.g., Gibbs, et al., 1989. Nucl.
Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, under appropriate

conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., Prossner, 1993.
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Tibtech. 11:238). In addition it may be desirable to introduce a novel restriction site in the region
of the mutation to create cleavage-based detection. See, e.g., Gasparini, et al., 1992. Mol. Cell
Probes 6: 1. It is anticipated that in certain embodiments amplification may also be performed
using Tagq ligase for amplification. See, e.g., Barany, 1991. Proc. Natl. Acad. Sci. USA 88: 189.
In such cases, ligation will occur only if there is a perfect match at the 3'-terminus of the 5'
sequence, making it possible to detect the presence of a known mutation at a specific site by
looking for the presence or absence of amplification.

The methods described herein may be performed, for examplé, by utilizing pre-packaged
diagnostic kits comprising at least one probe nucleic acid or antibody reagent described herein,
which may'be conveniently used, e.g., in clinical settings to diagnose patients exhibiting
symptoms or family history of a disease or illness involving an NOVX gene.

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which
NOVX is expressed may be utilized in the prognostic assays described herein. However, any
biological sample containing nucleated cells may be used, including, for example, buccal mucosal

cells.
Pharmacogenomics

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity (e.g.,
NOVX gene expression), as identified by a screening assay described herein can be administered
to individuals to treat (prophylactically or therapeutically) disorders (The disorders include
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia,
cancer, neurodegenerative disorders, Alzheimer’s Disease, Parkinson’s Disorder, immune
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic disturbances
associated with obesity, the metabolic syndrome X and wasting disorders associated with chronic
diseases and various cancers.) In conjunction with such treatment, the pharmacogenomics (i.e.,
the study of the relationship between an individual's genotype and that individual's response to a
foreign compound or drug) of the individual may be considered. Differences in metabolism of
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation between dose
and blood concentration of the pharmacologically active drug. Thus, the pharmacogenomics of
the individual permits the selection of effective agents (e.g., drugs) for prophylactic or therapeutic
treatments based on a consideration of the individual's genotype. Such pharmacogenomics can

further be used to determine appropriate dosages and therapeutic regimens. Accordingly, the
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activity of NOVX protein, expression of NOVX nucleic acid, or mutation content of NOVX
genes in an individual can be determined to thereby select appropriate agent(s) for therapeutic or
prophylactic treatment of the individual.

Pharmacogenomics deals with clinically significant hereditary variations in the response to
drugs due to altered drug 'disposition and abnormal action in affected persons. Seee.g.,
Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Linder, 1997. Clin. Chem., 43:
254-266. In general, two types of pharmacogenetic conditions can be differentiated. Genetic
conditions transmitted as a single factor altering the way drugs act on the body (altered drug
action) or genetic conditions transmitted as single factors altering the way the body acts on drugs
(altered drug metabolism). These pharmacogenetic conditions can occur either as rare defects or
as polymorphisms. For example, glucose-6-phosphate dehydrogenase (G6PD) deficiency is a
common inherited enzymopathy in which the main clinical complication is hemolysis after
ingestion of oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption
of fava beans.

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major
determinant of both the intensity and duration of drug action. The discovery of genetic
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why some
patients do not obtain the expected drug effects or show exaggerated drug response and serious
toxicity after taking the standard and safe dose of a drug. These polymorphisms are expressed in
two phenotypes in the population, the extensive metabolizer (EM) and poor metabolizer (PM).
The prevalence of PM is different among different populations. For example, the gene coding for
CYP2D6 is highly polymorphic and several mutations have been identified in PM, which all lead
to the absence of functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite
frequently experience exaggerated drug response and side effects when they receive standard
doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as
demonstrated for the analgesic effect of codeine mediated by its CYP2D6-formed metabolite

morphine. At the other extreme are the so called ultra-rapid metabolizers who do not respond to

. standard doses. Recently, the molecular basis of ultra-rapid metabolism has been identified to be

due to CYP2D6 gene amplification.
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