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PROTEINS AND NUCLEIC ACIDS ENCODING SAME

FIELD OF THE INVENTION

The invention generally relates to nucleic acids and polypeptides encoded thereby.

5

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

10 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,

15 or NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9, NOV10, NOV1 1,

NOV12, NOV13, and NOV14 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

20 encoding aNOVX polypeptide that includes a nucleic acid sequence that has identity to the

nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,

33, 35, 37, 39, 41, 43, 45, and 197. In some embodiments, theNOVX 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 aNOVX nucleic acid

25 sequence. The invention also 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 ofSEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26,

28, 40, 42, 44, 46, and 198. The nucleic acid can be, for example, a genomic DNA fragment

30 or a cDNA molecule that includes the nucleic acid sequence of any ofSEQ ID NOS : 1 , 3, 5, 7,

9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197.

1
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Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which

includes at least 6 contiguous nucleotides of aNOVX nucleic acid (e.g., SEQ ID NOS:l, 3, 5,

7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197) or a

complement of said oligonucleotide.

5 Also included in the invention are substantially purified NOVX polypeptides (SEQ ID

NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, and

198). In certain embodiments, the NOVX polypeptides include an amino acid sequence that is

substantially identical to the amino acid sequence of a humanNOVX polypeptide.

The invention also features antibodies that immunoselectively bind to NOVX

10 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., aNOVX nucleic acid, aNOVX polypeptide,

or an antibody specific for aNOVX polypeptide. In a further aspect, the invention includes, in

15 one or more containers, a therapeutically- or prophylactically-effective amount of this

pharmaceutical composition.

In a further aspect, the invention includes a method ofproducing a polypeptide by

culturing a cell that includes aNOVX nucleic acid, under conditions allowing for expression

ofthe NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then

20 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, ifpresent, thereby

25 identifying the NOVX polypeptide within the sample.

The invention also includes methods to identify specific cell or tissue types based on

their expression of aNOVX.

Also included in the invention is a method of detecting the presence of aNOVX

nucleic acid molecule in a sample by contacting the sample with aNOVX nucleic acid probe

30 or primer, and detecting whether the nucleic acid probe or primer bound to aNOVX 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 theNOVX polypeptide with a

compound that binds to the NOVX polypeptide in an amount sufficient to modulate the
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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

5 a medicament for treating or preventing disorders or syndromes including, e.g., Von Hippel-

Lindau (VHL) syndrome, tuberous sclerosis, hypercalcemia, Lesch-Nyhan syndrome,

multiple sclerosis, Corneal dystrophy, Thiel-Behnke type; Dubin-Johnson syndrome; Retinol

binding protein, deficiency of; SEMD, Split hand/foot malformation, type 3; Tolbutamide

poor metabolizer, "Orofacial syndrome; Warfarin sensitivity; Wolman disease, Combined

10 factorV and VIII deficiency; Cone-rod retinal dystrophy-1; myasthenia gravis, endometriosis,

pancreatitis, hyperparathyroidism, hypoparathyroidism, xerostomia, actinic keratosis, acne,

hair growth/loss, allopecia, pigmentation disorders, endocrine disorders, tonsillitis, cystitis,

incontinence, fatty acid transport of skin, oral mucosa, uveitis and corneal fibroblast

proliferation, amyotrophic lateral sclerosis, acute pancreatitis, cerebral cryptococcosis, colitis,

15 thyroiditis, cirrhosis, Alzheimer's disease, stroke, Parkinson's disease, Huntington's disease,

cerebral palsy, epilepsy, ataxia-telangiectasia, behavioral disorders, addiction, anxiety, pain,

neurodegeneration; Pakistani type; Spinocerebellar ataxia, infantile-onset, with sensory

neuropathy, neuroprotection, muscular dystrophy, leukodystrophies, Leukemia, T-cell acute

lymphocytic; Colorectal cancer; Leukemia/lymphoma, B-cell, 2; Lymphoma/leukemia,

20 Osteosarcoma; cancer, lymphedema, Cholesteryl ester storage disease; diabetes, obesity,

fertility, growth and reproductive disorders, pregnancy, hypertensive toxemia, pre-

eclampsia/eclampsia (gestational proteinuric hypertension), glomerular endotheliosis,

cholestasis, and pruritic urticarial papules and plaques ofpregnancy autoimmune disease,

lupus erythematosus, tuberous sclerosis, scleroderma, B-cell, variant; Protoporphyria,

25 erythropoietic; Protoporphyria, erythropoietic, recessive, with liver failure; skin psoriasis,

allergic encephalomyelitis, various forms of arthritis, cancer such as AML, bacterial

infections, graft versus host disease (GVHD), lymphaedema renal artery stenosis, interstitial

nephritis, glomerulonephritis, polycystic kidney disease, systemic renal tubular acidosis, IgA

nephropathy, asthma, emphysema, scleroderma, allergy, ARDS, cardiomyopathy,

30 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, transplantation, ulcers, and/or other

pathologies and disorders ofthe like.

3
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The therapeutic can be, e.g., aNOVX nucleic acid, aNOVX 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

ofpatients suffering from the diseases and disorders disclosed above and/or other pathologies

5 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 encodingNOVX may be useful in

gene therapy, and NOVX may be useful when administered to a subject in need thereof. By

way ofnon-limiting example, the compositions of the present invention will have efficacy for

10 treatment ofpatients 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

15 polypeptide and detennining ifthe test compound binds to said NOVX polypeptide. Binding

ofthe 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 ofthe 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

20 and disorders disclosed above and/or other pathologies and disorders ofthe 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 ofNOVX polypeptide is then measured in the test

animal, as is expression or activity ofthe protein in a control animal which recombinantly-

25 expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next,

the expression ofNOVX polypeptide in both the test animal and the control animal is

compared. A change in the activity ofNOVX polypeptide in the test animal relative to the

control animal indicates the test compound is a modulator of latency of the disorder or

syndrome.

30 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

ofthe polypeptide in the test sample to the amount of theNOVX polypeptide present in a

4
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control sample. An alteration in the level of theNOVX 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

5 polypeptides of the invention can be used in a method to screen for various cancers as well as

to determine the stage of cancers.

In a further aspect, the invention includes a method oftreating or preventing a

pathological condition associated with a disorder in a mammal by administering to the subject

aNOVX polypeptide, aNOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g, a

10 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 oftechniques

1 5 commonly employed in the art. These include but are not limited to the two-hybrid system,

affinity purification, co-precipitation with antibodies or other specific-interacting molecules.

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

20 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 specification, including definitions, will control. In addition, the materials, methods,

and examples are illustrative only and not intended to be limiting.

25 Other features and advantages of the invention will be apparent from the following

detailed description and claims.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel nucleotides and polypeptides encoded thereby.

30 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
ffNOVX

polynucleotides" and the corresponding encoded polypeptides are referred to as
!rNOVX

polypeptides
11

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

Internal Identification

SEQID
NO

^nucleic

acid)

SEQID NO
fnnIimonti fl <>\Ijjuiypcpuucj

Homology

la CG55974-01 1 2 Human laminin alpha 5-like

lb CG102167-01 3 4 Human laminin alpha 5 -like

lc CG55974-02 5 6 Human laminin alpha 5 -like

Id 164875783 7 8 Human laminin alpha 5-like

2a CG55999-01 9 10 Human Hurpin/PI 13 -like

2b CG55999-02 11 12 Human Hurpin/PI 13 -like

2C CG55999-05 13 14 Human Hurpin/PI 13 -like

2d CG55999-06 15 16 Human Hurpin/PI 13 -like

2e 166485357 197 198 Human Hurpin/PI 13 -like

3a CG56019-01 17 18 Set Binding Factor (SBF1)-
like

3b CG56019-02 19 20 Set Binding Factor (SBF1)-
like

4 CG55692-01 21 22 TSPAN-l-like

5 CG56073-01 23 24 Fatty Acid-Binding Protein,
Epidermal - 1 ike

S CG50261-02 25 26 Uncoupling Protein 1-like

/a LuD D U /
/ - U X O TiAll A na.pi fVl fll "1 OITIft —IICUU XUC IVX Ull VJXIUUlu

Inactivated Protein-like

7b CG56077-02 29 30 Leucine-Rich Glioma-
Inactivated Protein-like

8 AL163195_dal 31 32 RNase-like

9 CG56069-01 33 34 insulin like growth factor
binding protein-like

10 SC133419534_A
.

35 36 Novel pregnancy zone
protein precursor -like

11 SC139725617_A 37 38 Transmembrane Receptor
UNC5H2-like

12a SC134999661_A 39 40 Thymosin- like

13 AC025256_da7 41 42 Neuromodul in- 1ike

14a CG56075-01 43 44 Prostatin Precursor-like

14b CG56075-01 45 46 Prostatin Precursor-like

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.

NOV I is homologous to a Human laminin alpha 5-like family ofproteins. 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;

Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis,

6

10
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hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-

Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral

disorders, addiction, anxiety, pain, neurodegeneration; Cholesteryl ester storage disease;

Corneal dystrophy, Thiel-Behnke type; Dubin-Johnson syndrome; Leukemia, T-cell acute

5 lymphocytic; Retinol binding protein, deficiency of; SEMD, Pakistani type; Spinocerebellar

ataxia, infantile-onset, with sensory neuropathy; Split hand/foot malformation, type 3;

Tolbutamide poor metabolizer, Urofacial syndrome; Warfarin sensitivity; Wolman disease,

neuroprotection, fertility, diabetes, autoimmune disease, renal artery stenosis, interstitial

nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus erythematosus, renal

10 tubular acidosis, IgA nephropathy, 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, transplantation, ulcers, systemic lupus

erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, ARDS, or

15 other pathologies or conditions.

NOV2 is homologous to the Human Hurpin/PI 13-like family ofproteins. Thus NOV2

nucleic acids, polypeptides, antibodies and related compounds according to the invention will

be useful in therapeutic and diagnostic applications implicated in Colorectal cancer, Combined

factorV and VHI deficiency; Cone-rod retinal dystrophy- 1; Leukemia/lymphoma, B-cell, 2;

20 Lymphoma/leukemia, B-cell, variant; Protoporphyria, erythropoietic; Protoporphyria,

erythropoietic, recessive, with liver failure; Obesity, autosomal dominant; Osteosarcoma;

cancer, skin psoriasis, and/or other pathologies and disorders.

NOV3 is homologous to a family of Set Binding Factor (SBFl)-like proteins. Thus,

the NOV3 nucleic acids and polypeptides, antibodies and related compounds according to the

25 invention will be useful in therapeutic and diagnostic applications implicated in, for example:

Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis,

hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-

Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral

disorders, addiction, anxiety, pain, neurodegeneration; Cholesteryl ester storage disease;

30 Corneal dystrophy, Thiel-Behnke type; Dubin-Johnson syndrome; Leukemia, T-cell acute

lymphocytic; Retinol binding protein, deficiency of; SEMD, Pakistani type; Spinocerebellar

ataxia, infantile-onset, with sensory neuropathy, Split hand/foot malformation, type 3;

Tolbutamide poor metabolizer, Urofacial syndrome; Warfarin sensitivity; Wolman disease,

and/or other pathologies.
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I

NOV4 is homologous to the TSPAN-l-like family ofproteins. Thus, NOV4 nucleic

acids, polypeptides, antibodies and related compounds according to the invention will be

useful in therapeutic and diagnostic applications implicated in, for example:

adrenoleukodystrophy, congenital adrenal hyperplasia, hemophilia, hypercoagulation,

5 idiopathic thrombocytopenic purpura, autoimmune disease, allergies, asthma,

immunodeficiencies, transplantation, graft versus host disease, Von Hippel-Iindau (VHL)

syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease,

Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis,

ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain,

10 neuroprotection, arthritis, tendonitis, fertility, atherosclerosis, aneurysm, hypertension,

fibromuscular dysplasia, stroke, scleroderma, obesity, myocardial infarction, embolism,

cardiovascular disorders, bypass surgery, cirrhosis, inflammatory bowel disease, diverticular

disease, Hirschsprung's disease , Crohn's Disease, appendicitis, ulcers, diabetes, renal artery

stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus

1 5 erythematosus, renal tubular acidosis, IgA nephropathy, laryngitis, emphysema, ARDS,

lymphedema , muscular dystrophy, myasthenia gravis, endometriosis, pancreatitis,

hyperparathyroidism, hypoparathyroidism, growth and reproductive disorders, xerostomia,

psoriasis, aclinic keratosis, acne, hair growth/loss, allopecia, pigmentation disorders, endocrine

disorders, tonsillitis, cystitis, incontinence, and/or other pathologies.

20 NOV5 is homologous to the Fatty Acid-Binding Protein, Epidermal-like family of

proteins. Thus NOV5 nucleic acids, polypeptides, antibodies and related compounds

according to the invention will be useful in therapeutic and diagnostic applications implicated

in, fatty acid transport of skin, oral mucosa, and/or other disorders and conditions.

NOV6 is homologous to the Uncoupling Protein 1-like family of proteins. Thus NOV6

25 nucleic acids, polypeptides, antibodies and related compounds according to the invention will

be useful in therapeutic and diagnostic applications implicated in, for example: obesity,

hyperphagia, and/or other pathologies/disorders.

NOV7 is homologous to members of the Leucine-Rich Ghoma-Inactivated Protein-like

family ofproteins. Thus, the NOV7 nucleic acids, polypeptides, antibodies and related

30 compounds according to the invention will be useful in therapeutic and diagnostic applications

implicated in, for example; uveitis and corneal fibroblast proliferation, allergic

encephalomyehtis, amyotrophic lateral sclerosis, acute pancreatitis, cerebral cryptococcosis,

autoimmune disease including Type 1 diabetes mellitus (DM), experimental allergic

encephalomyelitis (EAE), systemic lupus erythematosus (SLE), colitis, thyroiditis and various

8
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forms of arthritis, cancer such as AML, bacterial infections, and/or other

pathologies/disorders.

NOV8 is homologous to the RNase-like family ofproteins. Thus, NOV8 nucleic acids

and polypeptides, antibodies and related compounds according to the invention will be useful

5 in therapeutic and diagnostic applications implicated in, for example; Diabetes,Von Hippel-

Lindau (VHL) syndrome , Pancreatitis s
Obesity, Hyperthyroidism and Hypothyroidism and

Cancers including, but no limited to Thyroid and Pancreas, and/or other pathologies/disorders.

NOV9 is homologous to the Insulin like growth factor binding protein-like family of

proteins. Thus, NOV9 nucleic acids and polypeptides, antibodies and related compounds

10 according to the invention will be useful in therapeutic and diagnostic applications implicated

in diabetes, obesity, Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke,

tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy,

epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies,

behavioral disorders, addiction, anxiety, pain, neuroprotection, cirrhosis, transplantation,

15 hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease,

allergies, immunodeficiencies, graft versus host disease (GVHD), lymphaedema, and/or other

pathologies or disorders.

NOV1 0 is homologous to the Pregnancy Zone Protein Precursor -like family of

proteins. Thus, NOV10 nucleic acids and polypeptides, antibodies and related compounds

20 according to the invention will be useful in pregnancy, hypertensive toxemia, pre-

eclampsia/eclampsia (gestational proteinuric hypertension), glomerular endotheliosis,

cholestasis, and pruritic urticarial papules and plaques ofpregnancy, and/or other pathologies

or disorders.

NOV1 1 is homologous to the Transmembrane Receptor UNC5H2-like family of

25 proteins. Thus, NOV1 1 nucleic acids and polypeptides, antibodies and related compounds

according to the invention will be useful in therapeutic and diagnostic applications implicated

i

in various pathologies or disorders.

NOV12 is homologous to the Thymosin-like family ofproteins. Thus, NOV12 nucleic

acids and polypeptides, antibodies and related compounds according to the invention will be

30 useful in therapeutic and diagnostic applications implicated in, for example; osteoporosis,

osteoarthritis, cardiac hypertrophy, atherosclerosis, hypertension, restenosis, and/or other

pathologies/disorders.

NOV13 is homologous to the Neuromodulin-like family of proteins. Thus, NOV13

nucleic acids and polypeptides, antibodies and related compounds according to the invention

9
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will be useful in therapeutic and diagnostic applications implicated in various

pathologies/disorders.

NOV14 is homologous to the Prostatin Precursor-like family ofproteins. Thus,

NOV14 nucleic acids and polypeptides, antibodies and related compounds according to the

invention will be useful in therapeutic and diagnostic applications implicated in

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,Transplantation, and/or other pathologies/disorders.

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

NOV1 includes three novel human laminin alpha 5-like proteins disclosed below. The

disclosed sequences have been named NOVla, NOVlb, and NOVlc.

NOVla

A disclosed NOVla nucleic acid of 10809 nucleotides (also referred to as CG55974-

01) encoding a human laminin alpha 5-like protein is shown in Table 1A. An open reading

frame was identified beginning with anATG initiation codon at nucleotides 1-3 and ending

with a TAG codon at nucleotides 10801-10803. A putative untranslated region downstream

from the termination codon is underlined in Table 1A. The start and stop codons are in bold

letters.

10
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Table 1A. NOVla nucleotide sequence (SEQ ID NO:l).

ATGGCGAAGCGGCTCTGCXjCGGGGAGCGCACTGTGTGTTCGCGGCCCCCGGGGCCCCGCG
CACCraCCCTACTTCAACCTGGCCGAGGGOXICCGCA^
GCGCX3CGGCTCCC(XKX3CCC(^CCGAGGAC^
CCCAACCAGACCATCCAGGGCCAGTACTGTGACATCTGCACGGC^
AGCAATGCCATCGATGGCACGGAGCGCTGGTGGCA.GAGTCCACCX3CTGTCCCGCGGCCT
GTCAACGTCACCCTGGACCTGGGCCAGGTCTTCCACGTGGCCTACGTCCTCATCAAGTTTGCCAACTC^
CGGCCGGACCTCTGGGTGCTGGAGCGGTCCATGGACTTCGGCCGC^CCTACCAGCCCTGGCAGTTCTTTGCC
GCCTCCAAGAGGGACTGTCTGGAGCXSGTTCGGGCCACAGACGCTGGAGC^
ATCTGCACCACCGAGTACTCACGCATCGTGCCCCTGGAGAACGGAGAGATCGTGGTGTCCCTGGTGAA
CGTCCGGGCGCCATGAATTTCTCCTACTCGCCGCTGCTACGTGAGTTCACCAAGGCCACCAAC^
CGCTTCCTGCGTACCAACACGCTGCTGGGCCATCTCATGGGGAAGGCGCTGCGGGACCCCACGGTCACCCGC
CGGTATTATTACAGCATCAAGGATATCAGCATO
GATGCCAAAGACCCCACGGACCCGTTCAGGCTCCAGTGCACCTGC
GACCGCTGCTGCCCCGGCTTCAATCAGCAGCCXjTGGAAGCX^TC
TGTGAGTGCTACX3GCCATGCCACCGACTGTTACTACGACC
CTGGATGGCACCTATCAGGGTGGGGGTGTCTGTATCGACTGCCAGCA^
CGCTGCCTGCCCGGCTTCTACCGCTCTCCC^
TGCGAGTCCGACTTCACGGATGGCACCTGCGAGGACCTGACGGGTCGATGCTACTGCCGGCCC^CTTCTCT
GGGGAGCGGTGTGACGTGTGTGCCG&GGGCTTCACGGGCITC
AATGACACCAGGGAGCAGGTGCTGCCAGCCGGCCAGATTGTGAGTTGTGACTGCAGCGCGGCAGGGACCCAG
GGCAACGCCTGCCGGAAGGACCCAAGGGTGGGACGCTGTCTGTGCAAACCCAACCT
GAGCTCTGCGCGCCAGGGTTCTACGGCCCCGGCTGCCCTGCCAGTGTTCC
GCTGTGACCCTGACACAGGCCAGTGCAGGTGCCGAGTGGGCT
CO^CTACTTTCACTTCCCTCTCTGCCAGTC
ACCTTGCCCGAGGGCTGCGATGAGGCCGGCCGCTGCCTATGCCAGCCTGAGTTTGCTGGACCTCATTGTGAC
CGGTGCCGCCCTGGCTACCATGGTTTCCCG^CTGCGCAGCATGC^CCTGCGACCCTCGGGGAGCCCTGGA^
(^GCTCTGTGGGGCGGGAGGTTTGTGCCGCTGCCGCCCCGGCTACACAGGCACTGCCTGCCAGGAATGCAGC
CCCGGCTTTCACGGCTTCCCCAGCTGTCCTGCCACTGCTC^
CCCGGAGTGGGGAGTGCAGCTGCCGGCCCCGTGCXSGGGCTGCGGTGTGACACATGTGTGCC^GGTGCCTACA
ACTTCCCCTACTGCGAAGCCTCTCTTCACAGCTGGCTCT^
GCCCTTCCTGAGGTGAGCCCACCCTGTATGTGCCGGGCTCACGTGGAGGGGCCGAGCTGTGACCGCTGCAAA
CCTGGGTTCTGGGGACTGAGCCCCAGCAACCCCGAGGGCTGTACC^
CTGGGTGGAGTTGCTGAGTGCCAGGGCACCGGCCAGTGCTTCTGCAAGCCCCACGTGTGCGGCCAGGCCTG
GCXjTCCTGCAAGGATGGCTTCTTTGGACTGGATCAGGCTGACTATTTTGGCTGCCGCAGTTGCCGGTG
ATTGGCGGTGCACTGGGCCAGAGCTGTGAACCGAGGACGGGCGTCTGCCGGTGCCGCCCCAACACCCAGGGC
CCCACCTGCAGCGAGCCTOCGAGGGACCACTACCTCCCGGACCTGCACCACCTGCGCCTG^
GCTGCCAGACCTGAGGGTCACGCCGTGCGCTTTGGCTTCAACCCCCTC^
GGCTACGCGGAGATGGCACCTGTCCT^GCCCAGGATC
TGGCTCGTCTTCCGATACGTCAACCGGGGGGCCATGAGTGTGAGCGGGCGGGTCTCTGTGCX^GAGGAGGGC
AGGTCGGCCACCTGCGCCAACTGTAC&GCACAGAGTCAGCCCGTGG
TTCATCACCGTGCCCCAGAGGGGCTTCGGAGAGCCCTTTGTGCTGAACCCT
GAGGCCGAAGGGGTGCTCCTGGACTACGTGGTTCTGCTGCCTAGCGCATACTACGAGGCGGCGCTCCTGCAG
CTGCGGGTGACTGAGGCCTGCACATACCGTCXZCTCTGCCCAGCAGTCT
CACCTCCCCCK^TGGCTTCCCCTCGGCCC^
CGGCCCTGCCCCACGGAGCAGCTCAGCCCGTCX3CACCCGCCACTGATCACCTGCACGGGCAGTGATGTGGAC
GTCCAGCTTCAAGTGGCAGTGCCACAGCCAGGCCGCTATGCCCTAGTGGTC
CGCCAGGAGGTGGGCGTGGCCGTGCACACCCCACAGCGGGCCCCCCAGCAGGGGCTGCTCTCCCTGCACCCC
TGCCTGTACAGCACCCTGTGCCGGGGCACTGCCCGGGATACCCAGGACC^
TOGGAGGCCAGCGTGAGGCTCACAGCCGAACAGGCACGCTTCTTCCTGCACGGGGTCACTCTG^
GAGGAGTTCAGCCCGGAGTTCGTGGAGCCCCX^GTCAGCT
AGTGCCGCCTGTCTGCCCTCGCGCTrCCCAAAGCCGCC
CCGCTGCCGCCCGGCCTCCCGCTGACCCACGCGCAGGATCTCACTCCAGCCATGTCCCCAGCTGGACCCCGA
CCTCGGCCCCCCACCGCTGTGGACCCTGATGC^GAGCCCACC
TTCACCACCCATGTGCCCACGCTGGGCCGCTATGCCTTCCTO
TTCCCCGTGGAAGTCCTCATCAACGCCGGCCGCGTGTGGCAGGGTCACGCC^CGCCAGCTTCTGTCCACAT
GGCTACGGCTGCCGCACCCTGGTGGTGTGTGAGGGCCAGGCCCTGCTGGACGTGACCCACAGCGAGCTCACT

AGCTTTGGCTACCTCCGGGAGGAGCCCCTGGAT^
TACCACATCAGCCCCAGO^GCTCATCCCTGTTCTGCCG
AACGGAGCCCGTCCATGTGGCTGCCACGAAGTAGGTGCTACAGGCCCCACGTGTGAGCCCTTCGG
TGTCCCTGCCATGCCCATGTCATTGGCCGTGACTGCTCCCGCTGTC
TGCAGGGCCTGTGACTGCGGTGCCCGCCTCTGTGACGAGCTCACGGQCCAGTGCATOTG
ATCCCGCCCGACTGCCTGCTGTGCXAGCCCCAGACCTTTGGCTC
AACTGCTCAGGGCCCGGCATCCAGGAGCTCACAGACCCTACCTX3TGACACA
AGACCCAACGTGACTGGGCGCCGCTGTGATACCTGCTCTCC^
TGTGACTGTCACGAGGCGGGCACTGCGCCTGGCGTGTGTGACCCCCTCACAG
AACGTGCAGGGCCCCAAATGTGACCAGTGCAGCCTTGGGACCTTCTCACTGGATGCTGCCAACCC~~ _

•
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TGGACCCGCTGCTTCTGCTTTGGGGCCACGGAGCGCTGCCGGAGCTCG
GATATGGAGGGATGGGTGCTGCTGAGCACTGACCGGCAGGTGGTGCCCCAOGAG
ATGCTCCGTGCAGACCTGCGGCACX3TGCCTGAGGCTGTGCCCGAGGCTTTCCCCGAGCTC
CCACCCTCCTACCTGGGGGACa3GGTAAGCTCCTACGGTGGGACCCTCCGTTATGAACT
CAGCGGGGAGATGTCTTTGTCCCCATGGAGAGCAGG(XGGATGTGGTGCTGCAGGG<^
ACATTCCTGGAGCCGGC^TACCCCACGCCTGGCCACX3TTCACCGTGGGCAGCTGCAGCTGGTG
TTCCGGCATACGGAGACGCGCAACACTGTGTCCCGCG^
CTGCAGATCCGTGCCCTCTTCTCACAGATCTCCTCGGCTGTCTTCCTGCGCAGGGTGGCACTGGAGGTGGCC
AGCCCAGCAGGCCAGGGGGCCCTGGCCAGCAATGTGGAGCTGTGCCTGTG^
TCATGCCAGGAATGTGCCCCCGGCTTCTATCGGGACGTCAAAGGTC^
CAGTGCCATGGACACTCAGACCGCTGCCTCCCTGGCTCTGGCGTCTGTGTGTGCCAGCACAACACCGAAGGG
GCCCACTGTGAGKTGCTGCCAGGCTGGCTTCGTGAG^
CCCTGCCCCCTCTCAGTGCCTTCCAACAGGTGTGCGCCCGGATTCT^^
TCCTGCCAGCCATGCGACTGCAGCGGCAACGGTGACCCCAACT
GGCGCCTGCCGTGGCTGCCTGCGCCACACCACTGGGCCCCGCTGCGAGATCTGTGCCCCCGGCTTCTACGGC
AACGCCCTGCTGCCCGGCAACTGCACCCGTTGCGACTGTACCCCATGTGGGACAGAGGCCTGCGACCCC
AGCGGGCACTGCCTGTGCAAGGCGGGCGTGACTGGGCGGCGCTGTGACCGCTGCCAGGAGGGACATTTTGGT
TTCGATGGCTGCGGGGGCTGCCGCCCGTGTGCTTGTGGACCGGCCGCCGAGGGCTCCGAGTGCCACCCCCAG
AGCGGACAGTGCCACTGCCGACCAGGGACCATGGGACCCCAGTGCCGCGAGTGTGCCCCTGGCTACTGGGGG
CTCCCTGAGC^GGGCTGCAGGOSTTGCCAGTGCCCTGGGGG^^
TGCCCCCCGGGGCTCAGCGGGGAGCGCTGCGACACCTGCAGCCAGCAGCATCAGGTGCCTG
CCTGTGGGCCACAGCATCCACTGTGAAGTGTGTGACCACTGTGTGGTCCTGCTCCTGGA
GCCGGCGCCCTC£TCCCCGCCATTCACGAGC^
CTGCACAGGCTGAACGCCTCCATCGCTGACCTGCAGGTACTGAGCGTCCTGGCCTTCCCTCCCCAACCCGGG
CCAGTG»GGCCTT(^CCTTTCGCCTCX:CAC^GAGCCAGCTCCGGAGCCCCCTGGGCCCCCGC
GCACAGCAGCTGGAGGTGCTGGAGCAGCAGAGCACAAGCCTTCCTCCACAGGCCGTGGGGACCCGAGA
GCGAGCCAATTGCTGGCCGGCACCGAGGCCAGACTGGGCCATGCGAAGACGCTGTTGGC^
GTGGACCGCACCCTGAGCGAGCTCATGTCCCAGACGGGCCACCTGGGGCTGGC
GGTGAGCAGCTGCTCCGGACACTGGCCGAGGTGGAGCGGCTGCTCTGGGAGATGCGGGCCCGGGACCTGGGG
GCCCCGCAGGCAGCAGCTGAGGCTGAGTTGGCTGCAGCACAGAGAGTGCTGGCCCGGGTGCAGGAGCAGCTG
AGCAGCCTCTGGGAGGAGAACCAGGCACTGGCCACACAAACCCGCGACCGGCTGGCCCAGCACGAGGCCGGC
CTCATGGACCTGCGAGAGGCTTTGAACCGGGCAGTGGACGCCACACGGGAGGCCCAGGAGCTCAACAGCCGC
AACCAGGAGCGCCTGGAGGAAGCCCTGCAAAGGAAGCAGGAGCTGTCCCGGGACAATGCCACCCTGCAGGCC
ACTCTGCATGCGGCTAGGGACACCCTGGCCAGCGTCTTCAGATTGCTGGAGGGGCTAAGTCCACTCAAATTC
CAGGAGCTGGAGCGCCTCGCCGCCAGCCTGGATGGGGCTCGGACCCCACTGCTGCAGAGGATGCAGACCTTC
TCCCCGGCGGGCAGC^GOTGCGTCTAGTGGAGGCCGCCGAGGCCCACGCACAGCAGCTGGGCCAGCTGGCA
CTCAATCTGTCCATCATCCTGGACGTCAACCAGGACCGCCTCACCCAGAGGGCCATCGAGGCCTCCAACGCC
TACAGCCGCATCCTGCAGGCCGTGCAGGCTGCCGAGGATGCTGCTGGCCAGGCCCTGCAGCAGGCGGACCAC
ACGTGGCAGACGGTGGTGCGGCAGGGCCTGGTGGACCGAGCCCAGCAGCTCCTGGCCAACAGCACTGCACTA
GAAGAGGCCATGCTCCAGGAACAGCAGAGGCTGGGCCTTGGTGAGTGCTGGGCTCCGATGGGGGCCCTTAGG
CCTGCIWGACCCAGCTCCGAGATGTCCGGGCCAAGAAGGACCAGCTGGAGGCGCACATCCAGGCGGCG
GCCATGCTTGCCATGGAGACAGGTGAGACAAGCAAGAAGATCGCACATGCCAAGGCTGTGGCTGCTGAAGCC
CAGGACACCGCCACCCGTGTGCAGTCCCAGCTGCAGGC
TACGAGGGCCTGCGGGGCCAGGACCTGGGCCAGGCAGTGCTTGACGCAGGCTCTGCAGTGTCCACCCTGGAG
AAGACGCTGCCCCAGCTGCTGGCCAAGCIGAGCATCCTGGAGAACCGTGG^
CTGTCCGCCAGCATTGGCCGCGTGCGAGAGCTCATTGCCC^GGCCCGGGGGGCTGCCAGTAAG
GTGCCC^TGAAGTTCAACGGGCGCTCAGGGGTGCAGCTGCGCACCCCACGGGATCTTGCCGACCTTGCTGCC
TACACTGCCCTCAAGTTCTACCTGCAGGGCCCAGAGC^
ATGTACATGGGCAGCCGCCAGGCCACTGGGGACTACATGGGTGTGTCTCTGCGTGACAAGAAGGTGCACTGG
GTGTATCAGCTGGGTGAGGCX5GGCCCTGCAGTCCT^
GTCAGCCTGGACAGGACTCTCCAGTTTGGCCACATGTCCGTCACAGTGGAGAGACAGATGATCCAGGAAACC
AAGGGTGACACGGTGGCCCCTGGGGCAGAGGGGCTGCTCAACCTGCGGCCAGACGACTTCGTCTTCTACGTC
GGGGGGTACCCCAGTACCTTCACGCCCCCTCCCCTGCTTCGCTTCCCCGGCTACCGGGGCTGCATCGAGATG
GA(^CX3CTGAATGAGGAGGTGGTCAGCCTCTACAACTTCGAGAG
AGGCCTTGTGCCCGGTCCAAGTCGACCGGGGACCCGTGGCTCACG
TTCGCCCGCATCAGCTTCGACAGTCAGATCAGCACCACCAAGCGCTTCGAGC^
TACAGCXSGGGTGCTCTTCTTCCTGAAGCAGCAGAGCCAGT^
GTGCTGTTGTATGACTTTGGGGCTGGCCTGAAAAAGGCCGTCCCACTGCAGCCCC^CCGCCCCTGACCTCG
GCCAGCAAGGCGATCCAGGTGTTCCTGCTGGGGGGCAGCCGCAAGCGTGTGCTGGTGCGTGTGGAGCGGGCC
ACGGTGTACAGCGTGGAGCAGGACAATGATCTGGAGCTGGCCGACGCCTACTACCTGGGGGGCGTGCCGCCC
GACCAGCTGCCCAGCCTGCGACGGCTCTTCCCCACEG^
GCCCTGGGCAAGTATGTGGACCTCAAGCGGCTGAACACGACAGGC
CTGGTGGGGCGCGCCATGACTTTCCATGGCCACGGCTTCCTTCGCCTGGCGCTCTCGAACGTGGCACCGCTC
ACTGGCAACGTCTACTCCGGCTTCGGCTTCCACAGCGCCCAGGACAGTGCCCTGCTCTACTACCGGGCGTCC
CCGGTGAGACCTCACCAGGTGTCCCTGCAGCAGGGCCGTGTGAGCCTACAGCTCCTGAGGACTGAAGTGAAA
ACTCAAGCGGGCTTCGCCGATGGTGCCCCCGATTACGTCGCCTTCT^
TATGTCGATGACCAGCTCCAGCAGATGAAGCCCCACCGGGGACCACCCCCCGAGCTCCAGCCGCAGCCTGAG
GGGCX:CCCGAGGCTCCTCCTGGGAGGCCTGCCTGAGTCTGGCACCATTTACAACTTCAGTGGCTGCATCAGC
AACGTCTTCXSTGCAGCGGCTCCTGGGCCCACAGCGCGTATTTGATCTGC^GCAGAACCT
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GTGAGCACGGGCTCTGCA.CCCGCCCT
AGCCGTCAGCCCGCCCGGCATCCTGCCTGCATGCTCCCCCCACACCTCAGGA
TTTGGGGGTTCCCTGTCC^GTCACCTGGAGT
TGGGAGAAGAACCGGATCCTGCTGGTGACG
CACCAGGGGGCAGAGCACCCCCAGCCCCAC^CCCTCTTTGTGGGCGG
AAACTTCCGGTGACCGTCGGGTTCAGCGGCTGTCT
CCCACACGGATGGCAGGGGTCACACCCTGCATCTTGGGCCCCCTGGAGGCGGGCCTG
GGGGGAGTTATGACTTTAGGTCTGCCAGGA^
CTGGCAGTCACCGGACTGATCTTCCACTTGGGC^
CCCCGCCAGGTCCTGCTGCGGGCGGATGACGGAGCAGGGGAGTTCTCCACGTCAGTGACCCGCCCCTCAGTG
CTGTGTGATGGCCAGTGGCACCGGCTAGCGGTGATGAAAAGCGGGAATGTGCTCCGGCTGGAGGTGGACGCG
CAGAGCAACCACACCXSTGGGCCCXrrTGCTGGCGGCTGCAGCTGGTGCCCCAGCCCCTCTO^
CTGCCTGAGCCCATGGCCGTGCAGCCCTGGCCCCCCGCCTACTGCGGCTGCATGAGGAGGCTGGCGGTGAAC
CGGTCCCCCGTCGCCATGACTCGCTCTGTGGAGGTCCACGGGGCAGTGGGGGCCAGTGGCTGCCCAGCCGCC
TAGAATAAA

In a search of public sequence databases, theNOVIa nucleic acid sequence, located on

chromsome 20 is 80% identical to a gb:GENBANK-ID:MMU37501|acc:U3750Ll Mm
musculus laminin alpha 5 chain (LamaS) mRNA, and 61% identical to a gb:GENBANK-

5 ID:DROLAMZ|acc:L07288.1 Drosophila melanogaster lamininA (Lam-A) mRNA. Public

nucleotide databases include all GenBank databases and the GeneSeq patent database.

In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric

indication ofthe probability that the aligned sequences could have achieved their similarity to

the BLAST query sequence by chance alone, within the database that was searched. For

10 example, the probability that the subject ("Sbjct") retrieved from the NOV1 BLAST analysis,

e.g., Mus musculus laminin alpha 5 chain (Lama5) mRNA, matched the Query NOV1

sequence purely by chance is 0.0. The Expect value (E) is a parameter that describes the

number of hits one can "expect" to see just by chance when searching a database of a

particular size. It decreases exponentially with the Score (S) that is assigned to a match

15 between two sequences. Essentially, the E value describes the random background noise that

exists for matches between sequences.

The Expect value is used as a convenient way to create a significance threshold for

reporting results. The default value used for blasting is typically set to 0.0001. In BLAST 2.0,

the Expect value is also used instead ofthe P value (probability) to report the significance of

20 matches. For example, an E value ofone assigned to a hit can be interpreted as meaning that

in a database of the current size one might expect to see one match with a similar score simply

by chance. An E value of zero means that one would not expect to see any matches with a

similar score simply by chance. See, e.g.,

ht^://www.ncbi.nlm.niLgov/Education/BLASTinfo/. Occasionally, a string ofX's or N's

25 will result from a BLAST search. This is a result of automatic filtering ofthe query for low-

complexity sequence that is performed to prevent artifactual hits. The filter substitutes any

13
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low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g.,

'NNNNNNNNNNNNN11

) or the letter "X" in protein sequences (e.g., "XXXXXXXXX").

Low-complexity regions can result in high scores that reflect compositional bias rather than

significant position-by-position alignment. (Wootton and Federhen, Methods Enzymol

266:554-571, 1996).

The disclosed NOVla polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 3600

amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal

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

localized extracellularly with a certainty of 0.8200. In other embodiments, NOVla may also

be localized to the lysosome (lumen) with acertainty of 0.1900, the endoplasmic reticulum

(membrane) with a certainty of 0.1000 or in the endoplasmic reticulum (lumen) with a

certainty of 0.1000. The most likely cleavage site for a NOVla peptide is between amino acids

14andl5,at:CVR-GP.

Table IB. Encoded NOVla protein sequence (SEQ ID NO:2).

maitclcag^
ggpvaggdpnqtiqgqyctictaansnkahpasnaidgterwwqspplsrgleynevnvtldlg
qvfhvayvlikfansprpdlwvlersmdfgrtyqpwqf
ictteysrivplengeiwslvngrpgamnf^
iirdptvtrryyys ikdis iggrcvchghadacdakdptdpfrlqctcqhntcggtcdrccpgfn
qqpwkpa.tansanecqcecyghatdcyydpevdrrrasqsldgtyqgggvcidcqhhttgvnce
rclpgfyrspirapldsphvcrgcncesdftdgtcedltgrcycrpnfsgercdvcaegftgfps
cyrehlpgndtreqvlpagqivscdcsaagtqgnacrkdprvgrclckpnfqgthcelcapgfy
gpgcpasvpalewpmtavtltqasagaewasrgphviavppatftslsashplrsavcgcspag
tlpegcdeagrclcqpefagphcdrcrpgyhgfpncaactcdprgaldqlcgagglcrcrpgyt
GTACQECSPGFHGFPSCPATALIiKAPCTQPVTPGVGSAAAGPVRGCGVTHVCPVPTTSPTAKPL
FTAGSCHPAGLAPVDPALPEVSPPCMCRAHVEGPSCDRCKPGFWGLSPSNPEGCTRCSCDLRGT
LGGVAECQGTGQCFCKPHVCGQACASCKDGFFGLDQADYFGCRSCRCDIGGALGQSCEPRTGVC
RCRPNTQGPTCSEPARDHYLPDLHHLRLELEEAATPEGHAVRFGFNPLEFENFSWRGYAQMAPV
QPRIVARLNLTSPDLFWLVFRYVNRGAMSVSGRV^
FITVPQRGFGEPFVIaNPGTWALRVEAEGVLLDYVVLLPSAYYEAALLQLRVTEACTYRPSAQQS
PPSCLLYTHLPLDGFPSAAGLEALCRQDNSLPRPCPTEQLSPSHPPLITCTGSDVDVQLQVAVP
QPGRYALVVEYANEDARQEVGVAVHTPQRAPQQGLLSLHPCLYSTLCRGTARDTQDHLAVFHLD
SEASVRLTAEQARFFLHGVTLVPIEEFSPEFVEPRVSCISSHGAFGPNSAACLPSRFPKPPQPI
ILRDCQVIPLPPGLPLTHAQDLTPAMSPAGPRPRPPTAVDPDAEPTLLREPQATWFTTHVPTL
GRYAFLLHGYQPAHPTFPVEVLINAGRVWQGHANASFCPHGYGCRTLWCEGQALLDVTHSELT
VTVRVPKGRWLWLDYVLWPENVYSFGYLREEPLDKSYDF ISHCAAQGYHISPSSSSLFCRNAA
ASLSLFYNNGARPCGCHEVGATGPTCEPFGGQCPCHAHVIGRDCSRCATGYWGFPNCRACDCGA
RLCDELTGQCICPPRTIPPDCLLCQPQTFGCHPLVGCEECNCSGPGIQELTDPTCDTDSGQCRC
RPNVTGRRCDTCSPGFHGYPRCRPCDCHEAGTAPGVCDPLTGQCYCKENVQGPKCDQCSLGTFS
LDAANPKGCTRCFCFGATERCRSSSYTRQEFVDMEGWVLL^
VPEAVPEAFPELYWQAPPSYLGDRVSSYGGTLRYELHSETQRGDVFVPMESRPDWLQGNQMS

I

TFLEPAYPTPGHVHRGQLQLVEGNFRHTETRNTVSREELMMVIiASLEQLQIRALFSQISSAVFL
RRVALEVASPAGQGALASNVELCLCPASYRGDSCQECAPGFYRDVKGLFLGRCVPCQCHGHSDR
CLPGSGVC^CQHNTEGAHCERCQAGFVSSRDDPSAPCVSCPCPLSVPSNRCAPGFFGNPLVLGS
SCQPCDCSGNGDPNLLFSDCDPLTGACRGCLRHTTC
GTEACDPHSGHCLCKAGVTGRRCDRCQEGHFGFDGCGGCRPCACGPAAEGSECHPQSGQCHCRP
GTMGPQCRECAPGYWGLPEQGCRRCQCPGGRCDPHTGRCNCPPGLSGERCDTCSQQHQVPVPGG
PVGHSIHCEVCDHCWLLLDDLERAGALLPAIHEQLRGINASSMAWARLHRLNAS IADLQVLSV
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IJ^PPQPGPVQAFTFRLPQSQLRSPLGPRHETAQQIiEVLEQQST^
EATLGHAKTIiLAAIRAVDRTLSELM^
APQAAAEAELAAAQRVLARVQ
EAQELNSRNQERIiEEALQRKQELSRDNATLQATLHAARDTLASVFRLIiEQL^
SUDGARTPLLQRMQTFSPAGSKLRLVEAAEAHAQQLGQLALNLSIILDVNQD^
YSRILQAVQAAEDAAGQALQQADHTWQTWRQGL^
WAPMGALRPAGTQLRDVRAKKDQI^AHIQAAQAMLA^
SQLQAMQENVERWQGQYEGLRGQDLGQAVLDAGSAVSTLEKTLPQLLAKLSILENRGVHNASIA

LSASIGRVRELIAQARGAASKVVKVPMKFNGRSGVQLRTPRDLADLAAYTALKFYLQGPEPEPG
QGTEDRFVMYMGSRQATGDYMGVSLRDKKVHVA^QLGEAGPAVLSIDEDIGEQFAAVSLDRTLQ
FGHMSVTVERQMIQETKGDWAPGAEGLLNLRPDDPVFYVGGYPSTPTPPPLLRFPGYRGCIEM
DTLNEEVVSLYNFERTFQLDTAVDRPCARSKSTGDPWLTDGSYLDGTGFARISFDSQISTTKRF
EQELRLVSYSGVLFFLKQQSQFLCLAVQEGSLVLLYDFGAGLKKAVPLQPPPPLTSASBCAIQVF
LLGGSRKRVLVRVERATVYSVEQDITOLEIjADA^
ALGKYVDLKRIilTCTGVSAGCTADLLVGRAMT
ALLYYRASPWPHQVSLQQGRVSbQLLRTEVKTQAGFADGAPHYVAFYSNATGVV?LYVDDQLQQ
MKPHRGPPPELQPQPEGPPRLLLGGLPESGTIYNFSGCISNVFVQRLLGPQRVFDLQQNLGSVN
VSTGCAPALQAQTPGLGPRQASRRSRQPARHPACMLPPHLRTTRDSYQFGGSLSSHLEFVGIIiA
RHRNVSVRWEKNRILLVTDGARAWSQEGPHRQHQGAEHPQPHTLFVGGLPASSHSSKLPVTVGF
SGCVKRLRLHGRPLGAPTRMAGVTPCILGPLEAGLFFPGSGGVITLGLPGATLPDVGLELEVRP
LAVTGLIFHLGQARTPPYLQLQVLPRQVLLRATO
VLRLEVDAQSNHTVGPLLAAAAGAPAPLYLGGLPEPMA
SVEVHGAVGASGCPAA _

A search of sequence databases reveals that the NOVla amino acid sequence has 2566

of 3652 amino acid residues (70%) identical to, and 2823 of3652 amino acid residues (77%)

similar to, the 3652 amino acid residue ptnr:>ptnr: SWISSNEW-ACC:T10053 laminin alpha 5

chain from mouse (E = 0.0). Public amino acid databases include the GenBank databases,

SwissProt,PDBandPIR.

NOVla is expressed in at least the following tissues: brain, Prostate, ovary, kidney,

melanocyte+heart+uterus, breast, head and neck, stomach, genitourinary tract, pancreas,

lung+testis+b-cell, dorsal root ganglia. 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.

NOVlb

A disclosed NOVlb nucleic acid of 3126 nucleotides (also referred to as CGI02167-

01) encoding a novel human laminin alpha 5-like protein is shown in Table 1C. An open

reading frame was identified beginning with anATG initiation codon at nucleotides 121-123

and ending with a TGA termination codon at nucleotides 2845-2847. The start and stop

codons are in bold letters in Table 1C, and the 5' and 3' untranslated regions are underlined.
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Table 1C. NOVlb nucleotide sequence (SEQ ID NO:3).

TCAGGGGTGC^GCTGCGCACCCCACGGGATC
(^GGGCCCAGAGCCTGAGCCTGGGCAGGGTACCGAGGATCGCTTTGTGATGTACATGGGCAGCCGCCAGGCC
ACTGGGGACTAC^TGGGTGTGTCTCTGCGTGACAAGAAGGTGCACTGGGTGTATCAGCTC
CCTGGAGTCCTAAGCATC^TGAGGACATTGG
TTTGGCCACATGTCCGTCACAGTGGAGAGACAGATGATC
GC^^GGGGCTGCT(^CCTGCGGCC^GACGACTTCGTCTTCTACGTCGG
CCCCCTCCCCTGCTTCGCTTCCCCGGCTACCGGGGCTGCATCGAGATGGACACGCTGAATGAGGAGGTGGTC
AGCCTCTACAACTTCGAGAGGACCTTCGAGCTGGACACGGCTGTGGACAGGCCTTCT
ACCGGGGACCCGTGGCTCACGGACGGCTCCTACCTGGACGGCACCGGCTTCGCCCGCATCAGCTTCGACAGT
CAGATCAGCACCACCAAGCGCTTC^AG
AAGCAGCAGAGCCAGTTCCTGTGCTTGGCCGTGCAAGAAGG
GGCCTGAAAAAGGCCGTCCCACTGCAGCCCCCACCGCCCCTG^
CTGCTGGGGGGCAGCCGCAAGCGTGTGCTGGTGCGTGTGGAGCGGGCCACGGTGTACAGCGTGGAGCAGGAC
AATGATCTGGAGCTGGCX:GACGCCTACTACCTGGGGGGCGTGCCGCCCGACC^GCTGCCCCCGAGCCTGCGA
TGGCTCTTCCCCACCGGAGGCTCZAGTCCGTGGCTGCGTCAAAGGCATCAAGGCCCTGGGCAAGTATGTGGAC
CTCAAGCGGCTGAACAC^CAGGCGTGAGCGCCGGCTGCACCGCCGACCTGCTGGTGGGGC^
TTCCATGGCCACGGCTTCCTTCGCCTGGCGCTCTCGAACGTGGCACCGCTCACTGGCAACGTCTACTCCGGC
TTCGGCITCCACAGCGCCCAGGACAGTGCCCTGCT
TCCCTGC^GCAGGGCCGTGTGAGCCTA<^GCTCCTG&GGA
GGTGCCCCCCATTACGTCGCCTTCTACAGCAATGCCACGGGAGTCTGGCTGTATGTCGATGACCAGCTCCAG
CAGATGAAGCCCCACCGGGGACCACCCCCCGAGCTCCAGCCGCAGCCTGAGGGGCCCCCGAGGCTCCTCCTG
GGAGGCCTGCCTGAGTCTGGCACCATTTACAACTTCAGTGGCTGCATCAGCAACGTCTTCGTGCAGCGGCT
CTGGGCCCACAGCGCGTATTTGATCTGCAGCAGAA
GCCCTGCAAGCCCAGACCCCGGGCCTGGGGCCTAGAGGACTGCAGGCC71CCGCCCGGAAGGCCTC
AGCCGT<>GCCCGCCCGGCATCCTGCCTGCATGCTCCCCCC^
TTTGGGGGTTCCCTGTCCAGTCACCTGGAGTTTGTGGGCATCCTGGCCCGACATAGGAACTGGCCCAGTCT
TCCATGCACGTCCTCCCGCGAAGCTCCCGAGGCCTCCTCCTCTTCACTGCCCGTCTGAGGCCCGGCAGCCCC
TCCCTGGCGCTCTTCCTGAGCAATGGCGACTTCGTTGCACAGATGGAAGGCCTCGGGACTCGGCTCCGCGCC
CAGAGCCGCCAGCGCTCCCGGCCTGGCCGCTGGCACAAGGTCTCCGTGCGCTGGGAGAAGAACCGGATCCTG
CTGGTGACGGACGGGGCCCGGGCCTGGAGCCAGGAGGGGCCGCACCGGCAGCACCAGGGGGCAGAGQACCCC
CAGCCC<^CACCCTCT1TGTGGGCGGCCTCCCG(^
TTCAGCGGCTGTGTGAAGAGACTGAGGCTGCACX^GAGGCCCCTGGGGGCCCCCACACGGATGGCAGGGGTC
ACACCCTGCATCTTGGGCCCCCTGGAGGCGGGCCTGTTCTTCCCAGGCAGCGGGGGAGTTATCACTTTAGAC
CTCCCAGGAGCTACACTGCCTGATGTGGGCCTGGAACTGGAGGTGCGGCCCCTGGCAGTCACCGGACTGATC
TTCCACTTGGGCCAGGCCCGGACGCCCCCCTACTTGCAGTTGCAGGTCCTGCTGCGGGCGGATGACGGAGCA
GGGGAGTTCTCCACGTCAGTGACCCGCCCCTC^GTGCTGTGTGATGGCC^GTGGC^CCGGCTAGCGGTGATG
AAAAGCXSGGAATGTGCTCCGGCTGGAGGTGGATOCGCAGAGCAACCACACCGTGGGCCCCT
GCAGCTGGTGCCCCAGCCCCTCTGTACCTCGGGGGCCTGCCTGAGCCCATGGCCGTGCAGCCCTGGCCCCCC
GCCTACTGCGGCTGCATGAGGAGGCTGGCGGTGAACCGGTCCCCCGTCGCCATGACTCGCTCTGTGGAGGTC
CACX3GGGCAGTGGGGGCCAGTGGCTGCCCAGCCGCCTAQGACACAGCCAACCCCGGCCCCTGGTCAGGCCCC
TGCAGCTGCCTCACACCGCCCCTTGTGCTCGCCTCATAGGTGTCTATTTGGACTCTAAGCTCTACGGGTGAC
AGATCTTGTTTCTGAAGATGGTTTAAGTTATAGCTTCTTAAACGAAAGAATAAAATACTGCAAAATGTTTTT
ATATTTGGCCCTTCCACCCATTTTTAATTGTGAGAGATTTGTCACCAATCATCACTGGTTCCTCCTTAAAAA
TTAAAAAGTAACTTCTGTGTAAAAAAAAAA

In a search ofpublic sequence databases, the NOVlb nucleic acid sequence, located on

chromsome 20 has 2495 of2495 bases (100%) identical to a gbrGENBANK-

E):HSLAMA5|acc:Z95636.1 mRNA from Homo sapiens (H.sapiens mRNA for laminin alpha

5 chain) (E = 0.0). Public nucleotide databases include all GenBank databases and the

GeneSeq patent database.

The disclosedNOVlb polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 908

amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal

P
3
Psort and/or Hydropathy results predict that NOVlb has no signal peptide and is likely to be

localized the microbody (peroxisome) with a certainty of 0.5371. In other embodiments,

NOVlb may also be localized to the lysosome (lumen) with acertainty of 0.3191, the
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mitochondrial matrix space with a certainty of 0. 1 000 or in the nucleus with a certainty of

0.1000.

Table ID. Encoded NOVlb protein sequence (SEQ D> NO:4).

MYMGSRQATGDYMGVSLI^KICVHWVYQLGSAGPAVLSIDEDIGSQFAAVSIiDRTLQFGHMSVTVERQMIQET
KGDTVAPGABGLLNLRFDDFVFYVGGYPSTFTPPPL^
RPCARSKSTGDPWLTDGSYLDGTGFARI SFDSQISTTKRFEQELRLVSYSGVLFFLKQQSQFLCLAVQEGSL
VLLYDFGAGLKKAVPLQPPPPLTSASKMQVFLLGGSRKRVLVRVERATVYSVEQD
DQLPPSLRWLFPTGGSVRGCVKGIKALGKYVDLKRLNTTGVSAGCTADLLVGRAMTFHGH
LTGNVYSGFGFHSAQDSALLYYRASPDGLCQVSLQQGRVSI^
LYVDDQIiQQMKPHRGPPPELQPQPEGPPRtiLLGGLPESGTIYNFSGCISNVFVQRLLGPQRVFDLiQQNLGSV

NVSTGCAPALQAQTPGLGPRGLQATARKASRRSRQPARHPACMLPPHLRTTRDSYQFGGSLSSHLEFVGILA
RHRNWPSLSMHVXjPRSSRGLLLFTARLRPGSPSLALFL^
RWEKNRILLVTDGARAWSQEGPHRQHQGAEHPQPHTIiFVGGLPASSHSSKLPVTVGFSGCV
APTRMAGVTPCILGPLEAGLFFPGSGGVITLDLPGATLPDTC^
LLRADDGAGEFSTSVTRPSVLCDGQWHRLAVMKSGNVLRLEVDA
MAVQPWPPAYCGCMRRLAVNRSPVAMTRSVEVHGAVGASGCPAA

5 A search ofsequence databases reveals that the NOVlb amino acid sequence has 908

of 913 amino acid residues (99%) identical to, and 908 of 913 amino acid residues (99%)

similar to, the 1645 amino acid residue ptnr:SWISSNEW-ACC:O15230 protein from Homo

sapiens (Human) (Laininin Alpha-5 Chain) (E = 0.0). Public amino acid databases include the

GenBank databases, SwissProt, PDB and PER.

10 NOVlb is expressed in at least the following tissues: brain, Prostate, ovary, kidney,

melanocyte, heart, uterus, breast, head and neck, stomach, genitourinary tract, pancreas, lung,

testis, b-cell, dorsal root ganglia. Expression information was derived from the tissue sources

of the sequences that were included in the derivation of the sequence of CuraGen Acc. No.

CGI02 167-01 .The sequence is predicted to be expressed in placenta because of the expression

15 pattern of(GENBANK-ID: gb:GENBA^K-ro:HSIAMA5|acc:Z95636.1) a closely related

H.sapiens mRNA for laminin alpha 5 chain.

NOVlc

A disclosed NOVlc nucleic acid of 10800 nucleotides (also referred to as CG55974-

20 02) encoding a novel human laminin alpha 5-like protein is shown in Table IE. An open

reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and

ending with a TGA termination codon at nucleotides 10792-10794. The start and stop codons

are in bold letters in Table IE, and the 5* and 3
9

untranslated regions are underlined. Since the

start codon ofNOVlc is not a traditional initiation codon, and NOVlc has no termination

25 codon, NOVlc could be a partial open reading frame that could be extended in the 5
f and/or 3

1

direction(s).
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Table IE. NOVlc nucleotide sequence (SEQ ID NO:5).

ATGGCGAAGCGGCTCTGCGCGGGGAGCGCACT
CACCCXSOXTACTTCAACCTGGCX^GGGOT^
GCGCGCGGCTCCCCGCGCCCCACX2GAGGACCTTTACTGCAAGCTC
CCCAACCAGACCATCCAGGGCCAGTACTGTGACATCTGCACGGCTGCCAA
AGCAATGKTCATCGATGGCACGGAGCGCTGGTGGCAGAGTCCA
GTCAACGTC^CCCTGGACCTGGGCCAGGTCTTCCACGT^
CGGCCGGACCTCTGGGTGCTGGAGCGGTCCATGGACTTCGGCCGCACCTACCAGC
GCCTCCAAGAGGGACTGTCTGGAGCGGTTCGGGCCACAGACGCTGGAGCGCATCACACGGGACGACGC^
ATCTGCACCACCGAGTACTCACGCATCGTGCCCCTGGAGAACGGAGAGATCGTGGTGTCCCTGGTGAACGGA
CGTCCGGGCGCCATGAATTTCTCCTACTCGCCGCTGCTACGTGAGTTCACCAAGGCCACCAACGT
CGCTTCCTGCGTACCAACACGCTGCTGGGCCATCTCATGGGGAAGGCGCTGCGGGACCCCACGGTCACCCGC
CGGTATTATTACAGCATCAAGGATATCAGCATCGGAGGCCGCTC
GATGCCAAAGACCCCACGGACCCGTTCAGGCTGCAGTGCACCTGCCAGCACAACACCTGCGGGGGCACCTGC
GACCGCTGCTGCCCCGGCTTCAATCAGCAGCCGTGGAAGCCTGCGACTGCCAACAGTGCCAACGAGTGCCAG
TGTGAGTGCTACGGCCATGCCACCGACTGTTACTACGACCCTGAGGTGGACCGGCGCCGCGCCAGCCAGAGC
CTGGATGGCACCTATCAGGGTGGGGGTGTCTGTATCGACTGCCAGCACCACACCACCGGCGTCAACTGTGAG
CGCTGCCTGCCCGGCTTCTACCGCTCTCCCAACCACCCT
TGCGAGTCCGACTTCACXXxATGGCACCTGCGAGGACCTGACGGGTCGATG
GGGGAG<^GTGTGA(^TGTGTGCCGAGGGCTTCACGGGCTTCCC^GCTGCTACCGTGAGCACCTGCCAGGG
AATGACACCAGGGAGCAGGTGCTGCCAGCCGGCCAGATTGTGAGTTGTGACTGCAGCGCGGCAGGGACCCAG
GGCAACGCCTGCCGGAAGGACCGAAGGGTGGGACGCTGTCTGTGCAAACCCAACTTCCAAGGGACCCATTGT
GAGCTCTGCGCGCCAGGGTTCTACGGCCCCGGCTGCCCTGCCAGTGTTCCAGCCCTGGAGTGGCCGATGACC
GCTGTGACCCTGACACAGGCCAGTGCAGGTGCCGAGTGGGCTTCGAGGGGGCCACATGTGATCGCTGTGCCC
CCGGCTACTTTCACTTCCCTCTCTGCCAGTCACCCGCTCCGCTCTC
ACCTTGCCCGAGGGCTGCGATGAGGCCGGCCGCTGCCTAT^
CGGTGCCGCCCTGGCTACCATGGTTTCCCCAACTGCGCAGCATGCACCTGCGACCCTCGGGGAGCCCTGGAC
CAGCTCTGTGGGGCGGGAGGTTTGTGCCGCTGCCGCCCCGGCTACACAGGCACTGCCTGCCAGGAATGCAGC
CCCGGCTTTC^CGGCTTCCCCAGCTGTCCTGCC^^
CCCGGAGTGGGCAGTGCAGCTGCCGGCCCCGTGCGGGGCTGCGGTGTGACACGTGTGTGCCCGGTGCCTACA
ACTTCCCCTACTGCGAAGCTGGCTCTTGCCACCCTGCCGGTCTGGCCCCCAGTGGATCCTGCCCTTCCTGAG
GCACAGGTTCCCTGTATGTGCCGGGCTCACGTGGAGGGGCCGAGCT
GGACTGAGCCCCAGCAACCCCGAAGGCTGTACCCGCTGCAGCTGCJGACCTCAGGGGGA
GCTGAGTGCCAGCCGGGCACCGGCCAGTGCTTCTGC7^AGCCCCACX3TGTGCGGCCAGGCCTGCGCGTCCTGC
AAGGATGGCTTCTTTGGACTGGATCAGGCTGACTATTTTGGCTGCCGCAGCTGCCGGTGTGACATTGGCGGT
GCACTGGGCCAGAGCTGTGAACCGAGGACGGGCGTCTGCCGGTGCCGCCCCAACACCCAGGGCCCCACCTGC
AGCGAGCCTGCGAGGGACCACTACCTCCCGGACCTGCACCACCTGCGCCTGGAGCTGGAGGAGGCTGCCACA
CCTGAGGGTCACGCCGTGCGCTTTGGCTTCAACCCCCTCGAGTTCGAGAACTTCAGCTGGAGGGGCTACGCG
CAGATGGCACCTGTCCAGCCCAGGATCGTGGCCAGGCTGAACCTGACCTCCCCCGACCTTTTCTGGCTCGTC
TTCCGATACGTCAACCGGGGGGCCATGAGTGTGAGCGGGCGGGTCTCTGTGCGAGAGGAGGGCAGGTCGGCC
GCCTGTGCCAACTGCACAGCACAGAGTCAGCCCGTGGCCTTCCCACCCAGCACGGAGCCTGCCTTCATCACC
GTGCCCCAGAGGGGCTTCGGAGAGCCCTTTGTGCTGAACCCTGGCACCTGGGCCCTGCGTGTGGAGGCCGAA
GGGGTGCTCCTGGACTACGTGGTTCTGCTGCCTAGCGCATACTACX3AGGCGGCGCTCCTGCAGCTGCGGGTG
ACTGAGGCCTGCACATACCGTCCCTCTGCCCAGCAGTCTCCCCCCAGCTGCCTCCTCTACACACACCTCCCC
CTGGATGGCTTCCCCTCGGCCGCCGGGCTGGAGGCCCTGTGTCGCCAGGACAACAGCCTGCCCCGGCCCTGC
CCCACGGAGCAGCTCAGCCCGTCGCACCCGCCACTGATCACCTGCACGGGCAGTGATGTGGACGTCCAGCTT
C^GTGGCAGTGCCACAGCCAGGCCGCTATGCCOTAGTGGTGGAGTACGCCAATGAGGATGCCC^
gtgggcgtggccgtgcacacccc^cagcgggccccccagcaggggctgc^
agcaccctgtgccggggcactgcccgggatacccaggaccacctggctgtcttc
agcgtgaggctcacagccgaacaggcacgcttcttcctgcacggggtcactctggtgcccattgaggagttc
agcccggagttcgtggagccccgggtcagctgcatcagcagccacg
TGTCTGCCCTCGCGCTTCCCAAAGCCGCCCCAGCCCATCATCCTCAGGGACTGCCAGGTGATCCCGCTGCCG
CCCGGCCTCCCGCTGACCCACX3CGCAGGATCTCACTCCAGCCATGTCCCCAGCTGGACCCCGACCTCGGCCC
CCCACCGCTGTGGACCCTGATGCAGAGCCCACCCTGCTGCGTGAGCCCC^GGCCACCGTGGTCTTCACCACC
CATGTGCCCACGCTGGGCOSCTATGCCTTCCT^^
GAAGTCCTCATG^CGCCGGCCGCGTGTGGCAGGGTCACGCC^^
TGCCGCACCCTGGTGGTGTGTGAGGGCCAGGCCCTGCTGGAC^
CGTGTGCCCAAGGGCCGGTGGCTCTGGCTGGATTATGTACTCGTGGTCC
TACCTCCGGGAGGAGCCCCTGGATAAATCCTATGACTTCATCM
AGCCCCAGCAGCTCATCCCTGTTCTGCCGAAACGCTGCTGCTO
CGTCCATGTGG(^CCACGAAGTAGGTGCTACAGGCCCCACGTGTGAGCCCrTCGGGGGCCAGTGTCCCTGC
CATGCCCATGTCATTGGCCGTGACTGCTCCCGCTGTGCCACCGGATACTGGGGCTTCCCCAACTGCAGGGCC
TGTGACTGCGGTGCCCGCCTCIGTGACGAGCTCACGGGCCAGTC
GACTGCCTGCTGTGCCAGCCCCAGACCTTTGGCTGCCACCCCCTGGTCX3GCT
GGGCCCGGCATCCAGGAGCTCACAGACCCTACCTGTGACACAGACAGCGGCCAGTGCAG^
GTGACTGGGCGCCX3CTGTGATACCTGCTCTCCGGGCTTCCATGGCTACCCCCGCTGCCGCCCCTGTGACTGT
CACGAGK3CGGGCACTGCGCCTGGCGTGTGTGACCCCCTGA
GGCCCCAAATGTGACCAGTGCAGCCTTGGGACCTTCTCACTGGATG
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tgcttctgctttggggccacggagcgctgccggagctcgtcctacacccgccaggagttcgtggatatggag
ggatgggtgctgctgagcactgaccggcaggtggt^
gcagacctgcggcacgtgcctgaggctgtgcccgaot^
tacctgggggaccgggtaagctcctacggtgggaccctccgttatgaactgcactcagag^
gatgtctttgtccccatggagagcaggccggatgtggtgctg^
gagccggcataccccacgcctggccacgttcacogtgggcagctc
ACGGAGACGCGCAACACTGTGTCCCGCGAGGAGGTCATGATGGTGCTGGCCAGCCTGGAGCAGCT
CGTGCCCTCTTCTCACAGATCTCCTCGGCTGTCTTCCTGCGCAGGGTC
GGCCAGGGGGCCCTGGCCAGCAATGTQGAGCTCTGCCTGT^
GAATGTGCCCCCGGCTTCTATCGGGACGTCAAAGGTCTCTTCCTGGGCCGATGTGTCCCTTGTCAGTGCCAT
GGACACTCAGACCGCTGCCTCCCTGGCTCTGGCGTCTGTGTGTGCCAGCACAACACXX1AA
GAGCGCTGCCAGGCTGGCTTCGTGAGCAGCAGGGACX3ACC
CTCTCAGTGCCTTCCAACAGGTGTGCGCCCGGATTCTTTGGGAACCCACT^
CCATGCGACTGCAGCGGCAACGGTGACCCCAACTTGCTCTTCAGCGACTGCGACCCCCTGAC
CGTGGCTGCCTOCGCCACACCACTGGGCCCCGCTGCGAGATCTGTC^
CTGCCCGGCAACTGCACCCGTTGCGACTGTACCCCATGTGGGACAGAGGCCTGCGACCCCCACAGCGGGC7VC
TGCCTGTGCAAGGCGGGCGTGACTGGGCGGCGCTGTGACCGCTGCCAGGAGGGACATTTTGGTTTCGA
TGCGGGGGCTGCCGCCCGTGTGCTTGTGGACCGGCCGCCGAGGGCTCCGAGTGCCACCCCCAGAGCGGACAG
TGCCACTGCCGACCAGGGACCATGGGACCCCAGTGCCGCGAGTGTGCCCCTGGCTACTGGGGGCTCCCTGAG
CAGGGCTGCAGGCGTTGCCAGTGCCCTGGGGGC(^OTGTGACCCTCACACGGGCCGCTGCAAOTGC
GGGCTCAGCGGGGAGCGCTGCGACACCTGCAGCCAGCAGCAT
CACAGCATCCACTGTGAAGTGTGTGACCACTGTGTGGTCCTGCTCCTGGATGACCTGGAACGGGCCGGCGCC
CTCCTCCCCGCCATTCACGAGCAACTGCX3TGGCATCAATGCCAGCTCCATGGCCTGGGCCCGTCTGCACAGG
CTGAACGCCTCCATCGCTGACCTGCAGGTACTGAGCGTCCTGGCCTTCCCTCCCCAACCCGGGCCAGTGCAG
GCCTTCACCTTTCGCCTCCCACAGAGCC^GCTCCGGAGCCCCCTGGGCCCCCGCCATGAGACGGCACAGCAG
CTGGAGGTGCTGGAGCAGCAGAGCACAAGCCTTCCTCCACAGGCCGTGGGGACCCGAGACCAGGCGAGCCAA
TTGCTGGCCGGCACCGAGGCCACACTGGGCCATGCGAAGACGCTGTTGGCGGCCATCCGGGCTGTGGACCGC
ACCCTGAGCGAGCTCATGTCCCAGACGGGCCACCTGGGGCTGGCCAATGCCTCGGCTCCATCAGGTGAGCAG
CTGCTCCXjGACACTGGCCGAGGTGGAGCGGCTGCTTCTGGGAGATGCXSGGCCCGGGACCTGGGGGCCCCGCAG
GCAGCAGCTGAGGCTGAGTTGGCTGCAGCACAGAGAGTGCTGGCCCGGGTGCAGGAGCAGCTGAGCAGCCTC
TGGGAGGAGAACCAGGCACTGGCCACACAAACCCX3CGACCGGCTGGCCCAGCACGAGGCCGGCCTCATGGAC
CTGCGAGAGGCTTTGAACCGGGCAGTGGACGCCACACGGGAGGCCCAGGAGCTCAACAGCCGCAACCAGGAG
CGCCTGGAGGAAGCCCTGCAAAGGAAGCAGGAGCTGTCCCGGGACAATG
GCGGCTAGGGACACCCTGGCCAGCGTCTTCAGATTGCTGGA^
GAGCGCCTCGCCGCCAGCCTGGATGGGGCTCGGACCCGACTGCTC
GGCAGCAAGCTGCGTCTAGTGGAGGCCX3CCGAGGCCCACGCACAGCAGCT
TCCATCATCCTGGACGTGAACCAGGACCGCCTCACCCAGAGG^
ATCCTGCAGGCCGTGCAGGCTGCCGAGGATGCTGCTGGCCAGGCCCTGCAGCAGGCGGACCACACGTGGCAG
ACGGTGGTGCGGCAGGGCCTGGTGGACCGAGCCC^GCAGCTCCTGGCCAACAGCACTGCACTAGM
ATGCTCCAGGAACAGCAGAGGCTGGGCCTTGGTGAGTGCTGGGCTCCGATGGGGGCCCTTAGGCCTGCTGGG
ACCCAGCTCCGAGATGTCCGGGCCAAGAAGGACCAGCTGGAGGCGCACyVTCCAGGCGGCGCAGGCCATGC
GCCATGGACACAGGTGAGACAAGCAAGAAGATCGCACATGCCAAGGCTGTGGCTGCTGAAGCCCAGGACACC
GCCACCCGTGTGCAGTCCCAGCTGCAGGCCATGCAGGAGAATGTGGAGCGGTGGCAGGGCCAGTACGAGGGC
CTGCGGGGCCAGGACCTGGGCCAGGCAGTGCTTGACGC^
CCCCAGCTGCTGGCCAAGCTGAGCATCCTGGAGAACCGTGGGGTGCACAACGCCAGCCTGGCCCTGTCCGCC
AGCATTGGCCGCGTGCGAGAGCTCATTGCCCAGGCCCGGGGGGCTGCCAGTAAGGTGGTCAAGGTGCCCATG
AAGTTC71ACGGGCGCTCAGGGGTGCAGCTGCGCACCCCACGGGATCTTGCCGACCTTGCTGCCTACACTGCC
CTC^GTTCTACCTG(^GGGCCCAGAGCCTGAGCX:TGGGCy^GTACCGAGGATCGCTTTGTGATGTACATG
GGCAGCCGCCAGGCCACTGGGGACTACATGGGTGTGTCTCTGCGTGACAAGAAGGTGCACTGGGTGTATCA
CTGGGTGAGGCGGGCCCTGCAGTCCTAAGCATCGATGAGGACATTGGGGAGCAGTTCGCAGCTGTCAGCCTG
GACAGGACTCTCCAGTTTGGCCACATGTCCGTCACAGTGGAGAGACAGATGATCCAGGAAACCAAGGGTGAC
ACGGTGGCCCCTGGGGCAGAGGGGCTGCTCAACCTGCGGCCAGACGACTTCGTCTTCTACGTCGGGGGGTAC
CCCAGTACCTTCACGCCCCCTCCCCTGCTTCGCTTCCC^
AATGAGGAGGTGGTCAGCCTCTACAACTTCGAGAGGACCTTCCAGC
GCCCGGTCCAAGTCGACCGGGGACCCGTGGCTraCGGACGGCTCCTACCrGGACGGCACCG^
ATCAGCTTCGACAGTCAGATCAGCACCACCAAGCGCTTCGAGCAGGAGCTGCGGCTCGTGTCCTACAGCGGG
GTGCTCTTCTTCCTGAAGCAGCAGAGCCAGTTCCTGTGCTTGGCCGTGCAAGAAGGCAGCCTCGTGCTGTTC
TATGACTTTGGGGCTGGCCTGAAAAAGGCCGTCCCACTGCAGC^
GCGATCC^GGTGTTCCTGCTGGGGGGCAGCCGCAAGCGTGTGCTO
AGCGTGGAGCAGGACAATGATCTGGAGCTGGCCXBACGCCTACTACCTGGGGGGCGTGCCGCCCGACGAGC^
CCCAGCCTGCGACGGCTCI^CCCC^CXX^GAGGCTCAGTCCGTGGCTGCGTCAAAGGCATCAAGGCCCTGGGC
AAGTATGTGGACCTCAAGCGGCTGAACACGACAGGCGTGAGCGCCGGCTC
CGCGCCATGACTTTCCATGGCCACGGCTTCCTTCGCCTGGCGCTCTCGAACGTGGCACCGCTCACTGGCAAC
GTCTACTCCGGCTTCGGCITCCACAGCGCCCAGGACAGTGCCCTC
CCTCACCAGGTGTCCCTGCAGCAGGGCCGTGTGAGCCTACAGCTCCTGAGGACTGAAGTGAAAACTCAAGCG
GGCTTCGCCGATGGTGCCCCCCATTACGTCGCCTTCTACAGCAATGCCACGGGGGTCTGGCTGTATGTCGAT
GACCAGCTCCAGCAGATGAAGCCCCACCGGGGACCACCCCCCGAGCTCCAGCCGCAGCCTGAGGGGCCCCCG
AGGCTCCTCCTGGGAGGCCTGCCTGAGTCTGGCACC^TTTACAACTTCAGTGGCTGCATCAGCAACGTCTTC
GTGCAGCGGCTCCTGGGCCCACAGCGQGTATTTGATCTGC71GCAGAACCTGGGCAGCGTCAATC
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GGCTGTGCACCCGCCCTGCAAGCCCAGACCCCGGGCCTC
CCCGCCCGGC^TCCTGCCTGCATGCTGCCCCCACACCTCAGGACCACCCGAGACTCCTACCA
TCCCTGTCCAGTCACCTGGAGTTTGTGGGCATCCT
AACCGGATCCTGCTC^TGACGGACGGGGCCCGGGCCTGGAG
GCAGAGCACCCCCAGCCX:CACACCCTCTTTGTGGGCGGCCT
GTGACCGTCGGGTTCAGCGGCTGTGTGAAGAGACTGAGGCTGCACX3
ATGGCAGGGGTCACACCCTGCATCITGGGCCCCCTGGAGGCGGGCCTGTTCTTCCCAGGCAGCGGGGGAGTT
ATCACTTTAGGTCTGCCAGGAGCTACACTGCCTGATGTGGGCCTGGAACTGGAGGTGCGGCCCCTGGCAGTC
ACCGGACTGATCTTCCACTTGGGCCAGGCCCGGACGCCCCCCT^
GTCCTGCTGCGGGCGGATGACGGAGCAGGGGAGTTCTCCACGTCAGTGACCCGCCCCTCAGTGCTGTGTGAT
GGCCAGTGGCACCGGCTAGCGGTGATGAAAAGCGGGAATGTGCTCCGGCTGGAGGTGGACGCGCAGAGCAAC
GACACCGTGGGCCCCTTGCTGGCGGCTGCAGCTGGTGCCCCAGC^
CCCATGGCCK3TG(^GCCX:TGGCCCCCCGCCTACTGCGGCTGCATGAGGAGGCTGGCGGTGAACCGGTCCCCC
GTCGCCATGACTCGCTCTGTGGAGGTCCACGGGGCAGTGGGGGCCAGTGGCTGCCCAGCCGCCTAGAATAAA

In a search ofpublic sequence databases, the NOVic nucleic acid sequence, located on

chromsome 20 has 3800 of4840 bases (78%) identical to a gb:GENBANK-

ID:MMU37501|acc:U37501.1 mRNA from Mus musculus (Mus musculus laminin alpha 5

chain (Lama5) mRNA, partial cds) (E = 0.0). Public nucleotide databases include all

GenBank databases and the GeneSeq patent database.

The disclosed NOVlc polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 has 3597

amino acid residues and is presented in Table IF using the one-letter amino acid code. Signal

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

localized the mitochondrial matrix space with a certainty of 0.4318. In other embodiments,

NOVlc may also be localized to the microbody (peroxisome) with acertainty of0.3000, the

lysosome (lumen) with a certainty of 0.2055 or in the mitochondrial inner membrane with a

certainty of 0.1 122. The most likely cleavage site for NOVlc is between positions 14 and 15:

CVR-GP

Table IF. Encoded NOVlc protein sequence (SEQ ED NO:6).

makS^ag^
pnqtiqgqycdictaansnkahpasnaidgterwwqspplsrgleynevnvtldlgqvfhvayvlikfansp
RPDLWVLERSMDFGRTYQPWQFFAASKRDCLERFGPQTLERITRDDAAICTTEYSRIVPLENGEIWSLVNG
RPGAMNFSYSPLLREFTKATNVRLRFLRTOTLLGHLMGKA SIGGRCVCHGHADAC
DAKDPTDPFRLQCTOQHNTCGGTCDRCCPGFNQQPWKPATANSA
LDGTYQGGGVCIDCQHHTTGVNCERC^
GERCDVCAEGFTGFPSCTREHLPGNDTREQVLPAGQIVSCDCSAAGTQGNACRKDPRVGRCLCKPNFQGTHC
ELCAPGFYGPGCPASVPALEWPMTAVTLTQASAGAEWASRGPHVIAVPPATFTSIiSASHPLRSAVCGCSPAG
TLPEGCDEAGRCLCQPEFAGPHCDRCRPGYHGFPNO\ACTCDPRGAIiDQLCGAGGLCRCRPGYTGTACQECS
PGFHGFPSCPATALLKAPCTQPVTPGVGSAAAGPVRGCGVTRVC^
AQVPCMCRAHVEGPSCDRCKPGFWGLSPSNPEGCTRCSCDIiRGT^
KDGFFGLDQADYFGCRSCRCDIGGALGQSCEPRTGVCRCRPNTQGPTCSEPARDHYLPDLHHIiRLELEEAAT
PEGHAVRFGFNPLEFENFSWRGYAQMAPVQPRIVARLNLTSPDLF^
AGANCTAQSQPVAFPPSTEPAFITVPQRGFGEPFVLNPGTWAIjRVEAEOT
TRACTYRPSAQQSPPSCLLYTHLPLDGFPSAAGLEALCRQDN^
QVAVPQPGRYALVVEYANEDARQEVGVAVHTPQRAPQQGLLSLHPCLYSTLCRGTARDTQDHLAVFHLDS^
SVRLTAEQARFFLHGVTLVPIEEFSPEFVEPRVSCISSHGAFGFNSAACLPSRFPKPPQPI ILRDCQVIPLP
PGLPLTHAQDLTPAMSPAGPRPRPPTAVDPDAEPTLL^
EVLINAGRWQGHANASFCPHGYGCRTLWCEGQALI^VTHSELTVTVRVPKGR^
YLREEPLDKSYDFISHCAAQGYHISPSSSSLFCRNAAASLS
HAHVIGRDCSRCATGYWGFPNCRACTCXSARLCDEbTGQC^^
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GPGIQEIiTDPTCDTDSGQCRCMNVTGRRCDTCSPGFHGYPRCRPCDCHEAGTAPGVaDPLTGQCYCKENVQ
GPKCDQCSIXSTFSLDAANPKGCTRCFCF^^
ADLRHVPEAVP£AFPBIjYWQAPPSYIX3^
EPAYPTPGHVHRGQLQLVEGNFRHTETRNTVSRBELMMVLASLEQL^
GQGALASNVELCLiCPASYRGDSCQECAPGFYRD^
ER(^AGFVSSRDDPSAPCVSCPCPLSVPSNRCAPGFFGNPL^
RGCLRHTTCPRCEICAPGFYGNALLPGNCra
CGGCRPCACGPAAEGSECHPQSGQCHGRJPGTMGPQCREC^
GLSGERCDTCSQQHQVPVPGGPVGHSIHCEVCDHCWLLLDDLERAGALLPAIHEQLRGINASSMAWARLHR

LNASIADLQVLSVLAFPPQPGPVQAFTFRLPQSQLRSPL^
LLAGTEATLGHAKTLLAAIRAVDRTLSELM^
AAAEAEIAAAQRVLARVQEQLSSLWEENQALATQ^
RLEEAIjQRKQELSRDNATLQATLHAARDTIiTVSVFRLLEGLSPLKFQELERLAASLDGARTPLLQRMQTFSPA

GSKLRLVEAAEAHAQQLGQLALNLS 1 1LDVNQDRLTQRAIEASNAYSRILQAVQAAEDAAGQAIjQQADHTWQ
TVVRQGLVDRAQQLIJ^STALEEAMLQEQQRIjGLGECWAPMGALRPAGTQLRDVR
amdtgetskkiahakavaaeaqdtatrvqsqlqamqenverwq^
pqllaklsilenrgvhnaslalsasigrvreliaqargaaskvv^
lkfylqgpepepgqgtedrfvmymgsrqatgdymgvslrdkkvhwvyqlgeagpavlsidedigeqfaavsl

DRTLQFGHMSVWERQMIQETKGDTVAPGAEGIjLN^
NEEWSLYNFERTFQLDTAVDRPCARSKSTGDPWLTDGSyldgtgfari sfdsqiSTTKRFEQELRLVSYSG
vlfflkqqsqflclavqegslvllydfgaglkkavplqppppltsaskaiqvfllggsrkrvlvrveratvy
sveqdndleladayylggvppixslpslrrlfptggswgcvkgikalgkyvdlkklot
ramtfttghgflrlalsotapltgwtsgfgfhsaqdsm^
gfadgaphyvafysnatgvwlyvddqlqqmkphrgpppelqpqpegpprlllgglpesgtiynfsgcisnvf
vqrllgpqrvfdlqqnlgsvnvstgcapalqaqtpglgprq^
SLSSHLEFVGILARHROTSWWEKiraiLLVTOGARAW
VTVGFSGCVKRLRLHGRPLGAPTRMAGVTPCII^
TGLIFHLGQARTPPYLQLQVLPRQVLLRADIX3AGEFSTSV^
HTVGPLLAAAAGAPAPLYLGGLPEPMAVQPWPPAYCGCMRRLAVNRSPVAMTRSVEVHGAVGASGCPAA

NOVlc is expressed in at least the following tissues: Mammalian Tissue, Small

Intestine, Bone Marrow, brain, Prostate, ovary, kidney, melanocyte, heart, uterus, breast, head

and neck, stomach, genitourinary tract, pancreas, lung, testis, b-cell, dorsal root ganglia.

Expression information was derived from the tissue sources of the sequences that were

included in the derivation of the sequence of CuraGen Acc. No. CG55974-02.

NOVld

A disclosed NOVld nucleic acid of 5204 nucleotides (also referred to as 164875783)

encoding a novel Human laminin alpha 5-like protein is shown in Table 1 G. An open reading

frame was identified beginning with an TGT codon at nucleotides 3-5 and ending with a TAG

codon at nucleotides 4923-4925. The start and stop codons are in bold letters and the 5' and

3* untranslated regions are underlined in Table 1G. Because the start codon is not a traditional

initiation codon, NOVld could be a partial reading frame. NOVld could extend further in the

5
5
direction.
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Table 1G. NOVld nucleotide sequence (SEQ ID NO:7).

GCTGTGACCGCTGCCAGGAGGGACAT
CGGCCGCCGAGGGCTCCXaAGTGCCACCCCCAGAGCGGACAGTC
AGTGCCGCGAGTGTGCCCCTGGCTACTGGGGGCTCCCTGAGCAGGGCT
GCCGCTGTGACCCTCACAO^GCCGCTGCAACTGCCCCCCGGGGCTC^
GCCAGCAGCATCAGGTGCCTGTTCCAGGCGGGC
GTGTGGTCCTGCTCCTGGATGACCTGGAACGGGCX^GCGCCCTCCTCCCCGCCATTCACGAGCAACTGCGTG
GCATCAATGCCAGCTCC^TGGCCTGGGCCCGTCTGCACAGGC
AGCTCCGGAGCCCCCTGGGCCCCCGCmTGAGACXSGCACAGCAGCTGGAGGTGCTGGAGCAG
GCCTCGGGCAGGACGCACGGCGGCTAGGCGGCCAGGCCGTGGGGACCCGAGAC(^
CCGGCACCGAGGCCACACTGGGCCATGCGAAGACGCTGTTGGCGGCCATCCGGGCTCT
GCGAGCTCATGTCCCAGACGGGCCACCTGGGGCTGGCGAATGCCTCGGCTC^
GGACACTGGCCGAGGTGGAGCGGCTGCTCTGGGAGMGCGGGC^
CTGAGGCTGAGTTGGCTGCAGCACAGAGATTGCTGGCCCGGGTGCAGGAGCAGCTGAGCAGCCTCTGGGAGG
AGAACCAGGGACTCGCCACACAAACCCGCGACCGGCTGGCCCAGCACGAGGCCGGCCT
AGGCTTTGAACCGGGCAGTGGACGCCACACGGGAGGCCCAG
AGGAAGCCCTGCAAAGGAAGCAGGAGCTGTCCCGGGACAATGCCACCCTGCAGGCC^
GGGACACCCTGGCCAGCGTCTTGAGATTGCTGCACAGCCTGGACCAGGCTAAGGAGGAGCTGGAGCGCCTCG
CCGCCAGCCTGGACGGGGCTCGGACCCCACTGCTGCAGAGGATGCAGACCTTCTCCCCGGCGGGCAGCAAGC
TGCGTCTAGTGGAGGCCGCCGAGGCCCACGCACAGCAGCTGGGCCAGCTGGCACTCAATCTGTCCAGCATCA
TCCTGGACGTC^CCAGGACCGCCTCACCCAGAGGGCCATCGAGGCCTCCAACGCCTACAGCCGCATCCTGC
AGGCC^TGCAGGCTGCCGAGGATGCTGCTGGCCAGGCCCTGCAGCAGGCGGACCACACGTGGGCGACGGTGG
TGCGGCAGGGCCTGGTGGACCGAGCCCAGC^GCTCCTGGCCMCAGCACTGCACTAGAAGAGGCCATGCTCC
AGGAACAGCAGAGGCTGGGCCTTGTGTGGGCTGCCCTCCAGGGTGCCAGGACCCAGCTCCGAGATGTCCGGG
CCAAGAAGGACCAGCTGGAGGCGCACATCCAGGCGGCGCAGGCCATGCTTGCCATGGACAC^
GCAAGAAGATCGCACATGCCAAGGCTGTGGCTGCTGAAGCCCAGGAC^CCGCCAC^
TGCAGGCCATGCAGGAGAATGTGGAGCGGTGGCAGGGCCAGTACGAGGGCCTGCGGGGCCAGGACCTGGGCC
AGGCAGTGCTTGACGGAGGCCACTCAGTGTCCACCCTGGAGAAGACGCTGCCCCAGCTGCTGGCCAAGCTGA
GCATCCTGGAGAACCGTGGGGTGCACAACGCCAGCCTGGCCCTGTCCGCCAGCATTGGCCGCGTGCGAGAGC
TCATTGCCCAGGCCCGGGGGGCTGCCAGTAAGGTCAAGGTGCCCATGAAGTTCAACGGGCGCTCAGGGGTGC
AGCTGCXjCACCCCACGGGATCTTGCCGACCTTGCTGCCT^
AGCCTGAGCCTGGGCAGGGTACCGAGGATCGCTTTGTGATGTACATGGGCAGCCGCCAGGCCACTGGGGACT
ACATGGGTGTGTCTCTGCGTGACAAGAAGGTGCACTGGGTGTATCAGCTGGGTGAGGCGGGCCCTGCAGTCC
TAAGCATCGATGAGGACATTGGGGAGCAGTTCGC^GCTGTCAGCCTGGACAGGACTCTCCAGTTTGGCCACA
TGTCCX3TCACAGTGGAGAGACAGATGATCCAGGAAACCAAGGGTGACACGGTGGCCCCTGGGGCAGAGGGGC
TGCTCAACCTGCX3GCCAGACGACTTCGTCTTCTACGTCGGGGGGTACCCCAGTACCTTCACGCCCCCTCCCC
TGCTTCGCTTC(XCGGCTACX:GGGGCTGCATCGAGATGGACACG
ACTTCX5AGAGGACCTTCCAGCTGGACACGGCTGTGG
CGTGGCTCACGGACGGCTCCTACCTGGACGGCACCGGCTTCGCCCGCATCAGCTTCGACAGTCAGATCAGCA
CCACCAAGCGCTTCGAGCAGGAGCTGCX3GCTCGTGTCCTACAGCGGGGTGCTCTTCTTCCTGAAGCAGCAGA
GCCAGTTCCTGTGCTTGGCCGTGCAAGAAGGCAGCCTCGTGCTGTTGTATGACTTTGGGGCTGGCCTGAAAA
AGGCCGTCCCACTGCAGCCCCCACCGCCCCTGACCTCGGCCAGCAAGGCGATCCAGGTGTTCCTGCTGGG
GCAGCCGCAAGCGTGTGCTGGTGCGTGTGGAGCGGGCCACGGTGTACAGCGTGGAGCAGGACAATGATCTGG
AGCTGGCCGACGCCTACTACCTGGGGGGCGTGCCGCCCGACCAGCTGCCCCCGAGCCTGCGATGGCTCTTCC
CCACCGGAGGCTCAGTCCGTGGCTGCGTCAAAGGCATCAAGGCCCTGGGCAAGTATGTGGACCTCAAGCGGC
TGAACACGACAGGCGTGAGCGCCGGCTGCACCGCCX^CCTGCTGGTGGGGCGCGCCATGACTTTCCATGGCC
ACGGCTTCCTTCGCCTGGCGCTCTCGAACGTGGCACCGCTCACT^
ACAGCGCCCAGGACAGTGCCCTGCTCTACTACCGGGCGTCCCCGGATGGGCTATGCCAGGTGTCCCTGCAGC
AGGGCCGTGTGAGCCTACAGCTCCTGAGGACTGAAGTGAAAACTCAAGCGGGCTTCGCCGATGGTGCCCCCC
ATTACGTCGCCTTCTACAGCAATGCCACGGGAGTCTGGCTGTATGT^
CCCACCGGGGACC^CCCCCXXSAGCTCCAGCCGCAGCCT^
CTGAGTCTGGCACCATTTACAACTTCAGTGGCTGCATCAGCM
AGCGCX5TATTTGATCTGCAGCAGAACCTGGGCAGCGTCAATGTC
CCCAGACCCCGGGCCTGGGGCCTAGAGGACTGCAGGCCACCGCCCGGAAGGCCTCCCGCCGCAGCCGTCAGC
CCGCCCGGCATCCTGCCTGCATGCTGCCCCCACACCTCAGGACCACCCGAGACTCCTACCAGTTTGGGGGTT
CCCTGTCCAGTCACCTGGAGTTTGTGGGCATCCTGGCCCGACATAGGAACTGGCCCAGTCTCTCCATGCACG
TCCTCCCGCGAAGCTCCCGAGGCCTCCTCCTCTT^
TCTTCCTGAGCAATGGCCACTTCGTTGCACAGATGGAAGGCCTCGGGACTCGGCT
AGCGCTCCCGGCCTGGCCGCTGGCACAAGGTCTCCGTGCGCTG
ACGGGGCCCGGGCCTGGAGCCAGGAGGGGCCGCACCGGGAGCACCAGGGGG^
CCCTCTTTGTGGGCGGCCTCCCGGCCAGCAGCCACAGC^
GTOTGAAGAGACTGAGGCTGCACGGGAGGCCCCTGGGGGCCCC
TCTTGGGCCCCCTGGAGGCGGGCCTGTTCTTCCCAGGCAGCGGGGGAGTTATCACTTTAGACCT
CTACACTGCCTGATGTGGGCCTGGAACTGGAGGTGCGGCCCCTGGCAGTCACCGGACrrGAT
GCCAGGCCCGGACGCCCCCCTACTTGC^GTTGCAGGTCCTCCrGCGGGCGGATGACS
CCACGTC^GTGACCCGCCCCTCAGTGCTGTGTGATC
ATGTGCTCC^CTGGAGGTGGACGCGCAGAGCAACCACACCGTGGGCCCCTTG
CCCCAGCCCCTCTGTACCTCGGGGGCOTGCCTGAGCCCATOGCCGTGCAGCCCTGGCCCCCCGCCTACTG^
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GCTGCATGAGGAGGCTGGCGGTGAACCGCTC^
TGGGGGCCAGTGGCTGCCCAGCCGCCTAGGACACAGCCAACCCCGGCCCCTGGTCAG^
TCACA.CCGCCCCTTGTGCTCX3CCTCATAGGTGTCTATTTGGACTCTAAGCTCTA
TCTGAAGATGGTTTAAGTTATAGCTTCTTAAACGAAA^^
CTTCCACCCATTTTTAATTGTGAGAGATTTGTC^
ACTTCTGTGTAAAAAAAAAA

In a search ofpublic sequence databases, the NOVld nucleic acid sequence, located on

chromsome 20 has 4573 of4573 bases (100%) identical to a gb:GENBANK-

ID:AB01 1 1 05|acc:AB01 1 105. 1 mRNA fromHomo sapiens (Homo sapiens mRNA for

5 KIAA0533 protein, partial cds) (E = 0.0). Public nucleotide databases include all GenBank

databases and the GeneSeq patent database.

The disclosed NOVld polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 has

1640 amino acid residues and is presented in Table 1H using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict thatNOVld has no signal peptide and is

10 likely to be localized the cytoplasm with a certainty of 0.5050. In other embodiments, NOVlb

may also be localized to the microbody (peroxisome) with acertainty of 0.3000, the lysosome

(lumen) with a certainty of 0.2741 or in the mitochondrial matrix space with a certainty of

0.1000.

Table 1H. Encoded NOVld protein sequence (SEQ ID NO:8),

CX>RCQEGHFGFNGCGGCRPCACGPAAEGSECHPQSGQCHCRPGTMGPQCRECAPGYWGLPEQGa^CQCPGG
RCDPHTGRCNCPPGLSGERCDTCSQQHQVPVPGGPVGHSIHCEVCDHCVVLLLDDLERAGALIiPAIHEQLRG
INASSMAWARLHRLNASIADLQSQLRSPLGPRHETAQQLEVLEQQSTSLGQDARRIjGGQAVGTRI^ASQL^
GTEATLGHAKTLLAAIRAVDRTLSEIjMSQTGHLGLANASAPSGEQLLR
EAELAAAQRLbARVQEQLSSLWEENQALATQTRDRIA
EALQRKQELSRDNATLQATLHAARDTIjASW
RLVEAAEAHAQQLGQLALNLSS 1 1LDVNQDRLTQRAIEASNAYSRIbQAVQAAEDAAGQALQQADHTOATW
RQGLVDRAQQLLANSTALEEAMLQEQQRLGLWAAL
KKIAHAKAVAAEAQDTATRVQSQLQAMQENVERWQGQYEGLRG^
ILENRGVHNASLALSAS IGRVRELIAQARGAASKVKVPMKFNGRSGVQLRTPRDLADIAAYTAIjKFYLQGPE
PEPGQGTEDRFVMYMGSRQATGDYMGVSLRDKKVHWVY^
SVWERQMIQETKGDTVAPGAEGLLNIjRPDDFVFWGGYPSTFTPPPLI^
FERTFQLDTAVDRPCARSKSTGDPWLTDGSYLDGTGFARISFDSQ
qflclavqegsLVLLYDFGAGLKKAVPLQPPPPLTSASKAIqvfllggsrkrvlvrveratvysveqdndle
LADAYYLGGVPPDQLPPSLRWLFPTGGSVRGCVKGIKALGKYVDLKRLNTTGVSAGCTADLLVGRAMTFHGH
GFLRIALSNVAPLTGNVYSGFGFHSAQDSALLYYRASPDGLCQVSLQQGRVSIjQLLRTEVKl'QAGFADGAPH
YVAFYSNATGVWLYVDDQIjQQMK^HRGPPPELQPQPEGPPRLLLGGLPESGTIYNFSGCISNVFVQRLLGPQ
RVFDLQQNLGSVNVSTGCAPALQAQTPGLGPRGLQATARKASRRSRQPARHPACML^
LSSHLEFVGILARHRNWPSLSMHVLPRSSRGLLIiFTA^
RSRPGRVTOKVSWWEKNRILLVTDGARAVISQEGPHRQH^
VKRLRLHGRPLGAPTRMAGVTPCILGPLEAGLFFPGSGGVTTLDLPGATLPDVGLELEVRPIiAVTGLIFHLG
QARTPPYLQLQVLLJUUDDGAGEFSTSWRPSVLCDGQVJHRLAVM
PAPLYLGGLPEPMAVQPWPPAYCGCMRRIAVNRSPVAMTR3VEVHGAVGASGCPAA

15

A search of sequence databases reveals that the NOVld amino acid sequence has 908

of 913 amino acid residues (99%) identical to, and 1640 of 1645 amino acid residues (99%)

identical to, and 1640 of 1645 amino acid residues (99%) similar to, the 1645 amino acid

residue ptnr:SWISSNEW-ACC:O15230 protein from Homo sapiens (Human) (Laminin
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Alpha-5 Chain) (E = 0.0). Public amino acid databases include the GenBank databases,

SwissProt, PDB and PIR.

Homologies to any ofthe above NOV1 proteins will be shared by the other NOV1

proteins insofar as they are homologous to each other as shown below. Any reference to

NOV1 is assumed to refer to all four ofthe NOV1 proteins in general, unless otherwise noted.

The disclosed NOVla polypeptide has homology to the amino acid sequences shown

in the BLASTP data listed in Table II.

Table 11. BLAST results for NOVla

Gene index/
Identifier

.

Protein/ Organism Length
(aa)

Identity
(%)

PO
sitives

(%)

Expect

gi|7459688|pir| |T10
053

laminin alpha 5

chain - mouse
(fragment)

3635 2441/3319
(73%)

2666/3319
(79%)

0.0

gi|2497593 |sp|Q0017
4

|

LMA_DROME
Laminin alpha
chain precursor

3712 793/2179
(36%)

1106/2179
(50%)

0.0

gi|l4786772|ref |XP_
037217. l|
(XM 037217)

laminin, alpha 5

[Homo sapiens]
1634 1060/1213

(87%)

1063/1213
(87%)

0.0

gi | 228104 4 | erab | CABO
9137.1) (Z95636)

laminin alpha 5

chain [Homo
sapiens

953 571/620
(92%)

571/620
(92%)

0.0

gi 1 1713 6292 1 ref | NP_
476617. l|
(NM_057269)

LanA-Pl;
headline;
laminin; laminin
A; laminin alpha;
laminin alpha3 , 5;

laminin alpha

-

chain [Drosophila
melanogaster]

3712 790/2179
(36%)

1105/2179
(50%)

0.0

The homology between these and other sequences is shown graphically in the

ClustalW analysis shown in Table 1 J. In the ClustalW alignment ofthe NOV1 proteins, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

regions of conserved sequence (ie. 3 regions that may be required to preserve structural or

functional properties), whereas non-highlighted amino acid residues are less conserved and

can potentially be altered to a much broader extent without altering protein structure or

function.

Table IX ClustalW Analysis ofNOV1

1) Novel NOVla (SEQ ID NO: 2)

2) Novel NOVlb (SEQ ID NO: 4)

3) Novel NOVlC (SEQ ID NO: 6)

4) Novel NOVld (SEQ ID NO: 8)

5) gi|7459688|pir| |T10053 laminin alpha 5 chain - mouse (fragment) (SEQ ID NO:47)
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6) gi|2497593|sp|Q00174|LMA_DROME Laminin alpha chain precursor (SEQ ID NO:48)

7) gi | 14786772 | ref | XP_037217. 1 |
(XM_037217) laminin, alpha 5 [Homo sapiens] (SEQ ID

NO:49)
8) gi|2281044|emb|CAB09137.l| (Z95636) laminin alpha 5 chain (Homo sapiens (SEQ ID
NO:50)
9) gi 1 17136292 | ref | NP_476617 . 1 |

(NM_057269) LanA-Pl; headline; laminin; laminin A;

laminin alpha; laminin alpha3,5; laminin alpha-chain [Drosophila melanogaster] (SEQ

ID NO: 51)

NOVla
NOVlb
NOVlc
NOVld
gi 7459688 pir|
9i 2497593 sp|Q
gi 14786772 | ref
gi 2281044 |emb|

gi 17136292 | ref

10 20 30 40 50 60

MAKRLCAGSALCVRGPRGPAPLLLHPPYFNLAEGARIAASATCGEE^

MAKRLCTIGSALC^GPRGPAPIjLLHPPYWIjAEGARIAASATTOEEAPARGSPRPTED

MGHGVAS IGALLVILAISYCQAELTPPYFNLATGRKIYATATCGPDTD -

MGHGVASIGALLVIIAISYCQAELTPPYFNLATGRKIYATATCGQDTD -

60
1

60
1

--DLY 3

GPELY 53
1

1

GPELY 53

NOVla
NOVlb
NOVlc
NOVld
gi 7459688 pir|
gi 2497593 sp|Q
gi 14786772 | ref
gi 2281044 emb 1

gi 17136292 | ref

70 80 90 100 110 120
....|....|....|....|....|....|....|....|...-|....|....|....|
CKLVGG-PVAGGDPNQTIQGQYCDICTAANSNKAHPASNAIDGTERWWQSPPLSRGLEYN 119

-- 1

CKLVGG -PVAGGDPNQTIQGQYCDICTAANSNKAHPASNAIDGTERWWQSPPLSRGLEYN 119
_- 1

CKLVGG-PVAGGDPNQTIQGQYCDICTAANSNKAHPVSNAIDGTERWWQSPPLSRGLEYN 6 2

CKLVGANTEHDHIDYSVIQGQVCDYCDPTVPERNHPPENAIDGTEAWWQSPPLSRGMKFN 113
1

1

CKLVGANTEHDHIDYSVIQGQVCDYCDPTVPERNHPPENAIDGTEAWWQSPPLSRGMKFN 113

NOVla
NOVlb
NOVlc
NOVld
gi
gi
gi
gi
gi

7459688 |pir

|

2497593
|
sp

| Q
14786772 | ref
2281044 | emb

|

17136292 I ref

130 140 150 160 170 180
....|....|....|....|....|....|....|....|....|....|....|.-..|
EVNVTLDLGQVFHVAYVLIKFANSPRPDLWVLERSMDFGRTYQPWQFFAASKRDCLERFG 179

1

EVNVTLDLGQVFHVAYVLIKFANSPRPDLWVLERSMDFGRTYQPWQFFAASKRDCLERFG 179
- - - - 1

EVNVTLDLGQVFHVAYVLIKPANSPRPDLWVLERSTDFGHTYQPWQFFASSKRDCLERFG 122
EVNLTINFEQEFHVAYLFIRMGNSPRPGLWTLEKSTDYGKTWTPWQHFSDTPADCETYFG 173

1

--. 1

EVNLTINFEQEFHVAYLFIRMGNSPRPGLWTLEKSTDYGKTWTPWQHFSDTPADCETYFG 173

NOVla
NOVlb
NOVlc
NOVld
gi
gi
gi
gi
gi

7459688 |pir

|

2497593 | sp|Q
14786772 |ref
2281044 | emb

j

17136292 I ref

NOVla
NOVlb
NOVlc
NOVld
gi
gi
gi
gi
gi

7459688 |pir

|

2497593 |sp|Q
14786772 | ref
2281044 | emb

|

17136292 I ref

190 200 210 220 230 240
....|....|....|....|....|....|....|.,..|....|....|....|....|
PQTLERITRDDAAICTTEYSRIVPLENGEIWSLVNGRPGAMNFSYSPLLREFTKATNVR 239

- - — 1

PQTLERITRDDAAICTTEYSRIVPLENGEIWSLWGRPGAMNFSYSPLLREFTKATNVR 239
1

PRTLEKITQDDDVICTTEYSRIVPLENGEIWSLWGRPGALNFSYSPLLRDFTKATNIR 182
KDTYKPITRDDDVTCTTEYSKZVPLENGEIPVMLL 233

- 1

---- - - - 1

KDTYKPITRDDDVICTTEYSKIVPLENGEIPVMLLNERPSSTNFYFNSTVLQEWTRATNVR 233

250 260 270 280 300290
....|....|....|

LRFLRTNTLLGHLMGKALRDPTVTRRYYYS IKDISIGGRCVCHGHADACDAKDPTDPF-R 298
- - - 1

LRFLRTNTLLGHLMGKALRDPTVTRRYYYS IKDISIGGRCVCHGHADACDAKDPTDPF-R 298
1

LRFLRTNTLLGHLMGKALRDPTVTRRYYYS IKDISIGGRCVCHGHADVCDAKDPLDPF-R 241
IRLLRTKNLLGHLMSVARQDPTWRRYFYSIKDISIGGRCM 293

1

1

IRLLRTKNLLGHLMSVARQDPTVTRRYFYS I KDISIGGRCMCNGHADTCDVKDPKSPVRI 293
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10

NOVla
NOVlb
NOVlc
NOVld
gi 7459688 pir|
gi 2497593 sp|Q
gi 14786772 Iref
gi 2281044 eznb 1

gi 17136292 |ref

310 320 330 340 350 360
,...|....|....|....|....|....|....|....|....|....|....|....|
LQCTCQHNTCGGTCDRCCPGFNQQPWKPATANSANECQ-CECYGHATDCYYDPEVDRRRA 357

-- 1

LQCTCQHOTCGGTCDRCCPGFNQQPWKPATANSAN^ 357
1

LQCACQHNTCGGSCDRCCPGFNQQPWKPATTDSANECQSOTCHGHAYDCYYDPEVDRRNA 301
LACRCQHHTCGIQCNECCPGFEQKKWRQNTNARPFNCEPCNCHGKSNECKYDEEVNRKGL 353

1

- - 1

LACRCQHHTCGIQCNECCPGFEQKKWRQOT 353

15

20

25

30

35

NOVla
NOVlb
NOVlc
NOVld
gi
gi
gi
gi
gi

7459688|pir|
2497593 j sp |

Q

14786772] ref
2281044 | emb

|

17136292 |ref

NOVla
NOVlb
NOVlc
NOVld
gi
gi

gi
gi
gi

7459688 |pir

|

2497593 j sp |

Q

14786772 |ref
2281044|emb|
17136292 | ref

370 380 390 400 410 420
...|....|....|....|....|....|....|....|....|....|....|....|
SQSLDGTYQGGGVCIDCQHHTTGVNCERCLPGFYRSPNHPLDSPHVCRGCNCESDFTDGT 417

-- 1

SQSLDGTYQGGGVCIDCQHHTTGVNCERCLPGFYRSPNHPLDSPHVCRGCNCESDFTDGT 417
- --- 1

SQNQDNVYQGGGVCLDC^HHTTGINCERCLPGFFRAPDQPLDSPHVCRPCDCESDFTDGT 361
SLDIHGHYDGGGVCQNCQHNWGINCNKCKPKyyRPKGKHWNETDVCSPCQCDYFFSTGH 413

1

- 1

SLDIHGHYDGGGVCQNCQHNTVGINCNKCKPKYYRPKGKHV7NETDVCSPCQCDYFFSTGH 413

450 460 470 460430 440

CEDLTGRCYOIPNFSGERCDVCAEGFTGFPSCY-REHLPGNDTREQVLPAGQIVSCDCSA 476
1

CEDLTGRCYCRPNFSGERCDVCAEGFTGFPSCY -REHLPGNDTREQVLPAGQIVSCDCSA 476
- 1

CEDLTGRCYCRPNFTGELCAACAEGYTDFPHCYPLPSFPHNDTREQVLPAGQIVNCDCNA 421
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The presence of identifiable domains inNOVl, as well as all otherNOVX proteins,

was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks,

Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the

domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro).

DOMAIN results forNOV 1 as disclosed in Tables 1K-1L, were collected from the Conserved

Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST

analysis software samples domains found in the Smart and Pfam collections. For Table IK

and all successive DOMAIN sequence alignments, fully conserved single residues are

indicated by black shading or by the sign (|) and "strong" semi-conserved residues are

indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid

residues maybe any one of the following groups of amino acids: STA, NEQK, NHQK,

NDEQ, QHRK, MILV, MELF, HY, FYW.

Tables 1K-S list the domain descriptions from DOMAIN analysis results against

NOVla. This indicates that the NOVla sequence has properties similar to those of other

proteins known to contain this domain. Below are representative domain results. There are

additional areas on NOVla that also have homology to these Domains.

Table IK. Domain Analysis ofNOVla

gnl|Smart| smart00136, LamNT, Laminin N- terminal domain (domain VI) / N-

terminal domain of laroinins and laminin- related protein such aa Unc-6/

netrina. (SEQ ID NO: 52)
CD-Length =239 residues, 96.7% aligned
Score = 271 bits (692), Expect » 6e-73

40 Query: 26 PPYFNLAEGARIAASATCX3EEAPARGSFRPTEDLYCKLVGGFVAGGDPNQTIQGQYCDIC 85

1*1111+ 11 + 111 1+ I I HUM I 11+ II I

Sbj Ct : 9 PEFVNLAFGRPVTASSTCGEQGPER YCKLVGR- - TEQGKKCDYC 50

36
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TAANSNKAHPASNAIDGTE RWWQSPPLSRGLEYNEVNVTLDLGQVFHVAYVLIKFA 141

I
+ ++III I II III! Ill I + 1 1*1 1 1 1 1* II* IMI

DARDPRRSHPAENLTDGNNPGNPTWWQSEPLSNGPQ- -NVNLTLDLGKBFHLTYVILKFC 108

NSPRPDLWIiERSMDFGRTYQPWQFFAASKRDCLERFGPQTLERITR- -DDAAICTTEYS 199

I I I I I
+ 1111 III+I+II+I+I++ II II 11+ + + M+IM

-SPRPSLAILERS -DFGKTWQPYQYFSS - - -DCRRTFGRPPRGPITKGNEQEVLCTSEYS 163

10 Query: 200 RIVPLENGEIWSLVNGRPGAMNFSYSPLLREFTKAT^ 259

Mill III I
+ III I +1 II+I+I+ lll+l+l I III II I II

DIVPLEGGEIAFSTLEGRPSATDFDNSPVLQEWVTATNIRVRLTRLNTIiGDDLMDK- -RD 221

PTVTRRYYYSIKDISIGG 277

15
| III 1 1 hi IMI
PEVTRSYYYAISDIAVGG 239

Query: 86

Sbjct: 51

Query: 142

Sbjct: 109

Query: 200

Sbjct: 164

Query: 260

Sbjct: 222

Table 1L. Domain Analysis ofNOVIa
gnl |Pfam|pfara00055, laminin_Nterm / Laminin N-terminal (Domain VI)

(SEQ ID NO: 53)
CD-Length = 237 residues, 100.0% aligned
Score = 219 bits (559) , Expect = 2e-57

20

25

30

35

Query: 24

Sbjct: 1

Query: 84

Sbjct: 43

Query: 138

Sbjct: 103

Query: 195

Sbjct: 158

Query: 255

Sbjct: 218

LHPPYFNLAEGARIAASATCGEEAPARGSPRPTEDLYCKLVGGPVAGGDPNQTIQGQYCD

+
1 III I "Mil +1 + II I + I I

83

CYPATGNLAIGRALSATSTCGLHSP- -EPYCILSH- - LQPRDKK

-

-CF 42

ICTAANSNKA- -HPASNAIDGTER WWQSPPLSRGLEYNEVNVTLDLGQVFHVAYVL 13 7

+1 + +
I III I IMI + M I +1111 M 11

+

LCDSNSPNPRNSHPISFLTDTFNPQSPTWWQSETMQNGVQYPNVTITLDLEAEFHFTYVI 102

IKFANSPRPDLWVLERSMDFGRTYQPVJQFFAASKRDCLERFG- - PQTLERITRDDA-AIC 194

I I + II +111 III 1+ I+I++I II + 1+ I I + +1

ITFK-TFRPAAMIYERSSDFG-TWIPYQYYAY DCEATYPGIPRRP IRTGRAEDDVLC 157

TTEYSRIVPLENGEIWSLVNGRPGAMtfFSYSPLLREFTKATNVRL 254

1+ II I II II++ I
+ III I II II 1

+ 1+ IMI + I+ I +11 +1 +

TSRYSDIEPLTEGEVIFSTLEGRPSADNFD?SPRLQEWLKATNIRITLTRLHTLGDNLLD 217

KALRDPTVTRRYYYSIKDISIGG

II I +III+I II +11
- - -SDPEVLEKYYYAISDIWGG

277

237

40

45

50

Table 1M. Domain Analysis ofNOVia
gnl (Smart | smart 00281, LamB, Laminin B domain
CD-Length = 127 residues, 98.4% aligned
Score » 152 bits (385), Expect = 2e-37

(SEQ ID NO: 54)

Query : 1674 PELYWQAPPSYLGDRVSSYGGTLRYELHSETQRGDVFVPMESRPDWLQGNQMSITFLEP 1733

+ 11 II +III + I + IIII III I + + I + I IM + I + II + ++

Sbj ct : 3 EPVYWVAPEQFLGDKVTSYGGKLRYTLSFDGREGGTTL- - -SAPDVILEGNGLRLSHPAQ 59

Query: 1734 AYPTPGHVHRGQLQLVEGNFRHTETRNTVSREELl^^ 1793

II +++
I |

+++
| l+ll+llllll+l +111 +1+ I I

Sbjct: 60 GPPLPDEETTNEVRFREENWQYFGGR-PVTREDLMMVLAN^ 118

Query: 1794 RVALEVASP 1802

l+llll I

37
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Sbjct: 119 DVSLEVAVP 127

Table IN. Domain Analysis ofNOVla

gnl|Pfam|pfam00052, laminin_B, Laminin B (Domain IV)

NO:55)
CD-Length =135 residues, 100.0% aligned
Score a 92,4 bite (228), Expect » 4e-19

(SEQ ID

10

15

Query : 1677 YWQAPPSYLiGDRVSSYGGTLRYELHSETQRGDVFVPMESRPDWLQGNQMS ITFLEPAYP 1736

Ik | +III+I+IIII 1
+ 1+ I I lll +

l + ll + ++ I

Sbjct: 1 YWRLPERFLGDQVTSYGGKLKYSV AFDGVGTSNSEPDVILKGNGLRLSVPYMAQG 55

Query : 1737 TP- - -GHVHRGQLQLVEGNFRHTETRNTVSREELMMVIiASLBQLQI 1793

+ ++I I I
+++ 1+11+ + lll+l + III +1 + I

Sbjct : 56 NSYPSEVRVKYTVRLHE-TFWDFQSQPAVTREDFLSVLANLTAILIRATYSAGQAQSRLD 114

Query: 1794 RVALEVASPAGQGA-LASNVE 1813

l+ll+l I I 1+ II

Sbjct: 115 DVSLEIARPGAAGPVPATWVE 135

Table lO. Domain Analysis of NOVla

gnl | Smart | smart002 82, LamG, Laminin G domain
CD-Length = 135 residues, 88.1% aligned
Score = 76.6 bits (187), Expect = 2e-14

(SEQ ID NO: 56)

20

25

Query: 2759 FVMYMGSRQATGDYMGVSLRDKKVHWVYQLGEAGPAVLSIDEDI - -GEQFAAVSLDRTLQ 2816

++| 11+ II++ + III ++ I II +111 1+ I 1+ M++I +

Sbjct : 17 LLLYAGSKG-GGDFLALELRDGRLVLRYDLG-SGPARLTSDPTPLNDGQWHRVSVERNGR 74

Query : 2817 FGHMSVTVERQMIQETKGDTVAPGAEGLLNLRPDDFVFYVGGYPSTFTPPPLLRFPGYRG 2876

+|| |+ II +1+1 I l+ll I I I 11+11

Sbj Ct : 75 RVTLSVDGGNRVSGBS PGGSTILDL DGPLYLGGLPEDLKLPGLPVTPGFRG 125

Query: 2877 CIEMDTLNEE 2886

II +1 +

Sbjct: 126 CIRNLKVNGK 135 -

Table IP. Domain Analysis ofNOVla

gnl|Pfam|pfam00053, laminin_EGF, Laminin EGF-like (Domains III and V).

This family is like pfam00008 but has 8 conserved cysteines instead of

6. (SEQ ID NO:57)
CD-Length = 49 residues, 100.0% aligned
Score = 59.3 bits (142), Expect = 4e-09

30 Query: 1561 CDCHEAGTAPGVCDPLTGQCYCKENVQGPKCDQCSLGTFSLDAANPKGC 1609

111+ 1+ III Mil II -I I +11 +
1 I + I + +11

Sbjct: 1 CDCNPHGSLSDTCDPETGQCLCKPGVTGRRCDRCKPGYYGLPSDPGQGC 49
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Table 1Q. Domain Analysis ofNOVla

gnl | Smart | smart00180, EGF_Lara, Laminin-type epidermal growth factor-

like domai (SEQ ID NO: 58)

CD-Length a 47 residues, 87.2% aligned
Score a 55.8 bits (133), Expect = 4e-08

Query: 1979 CDCTPCGT-EACDPHSGHCLCKAGVTGRRCDRCQBGHFGFD 2018

III Ik III +1 I II MIIIMI I++I
Sbjct: 1 CDCDPGGSASTCDPETGQCECKPNTTGRRCDRCAPGYYGLP 41

5

Table 1R. Domain Analysis ofNOVla

gnl|Pfam|pfam01576 / Myosin_tail, Myosin tail. The myosin molecule is a
multi-subunit complex made up of two heavy chains and four light

chains it is a fundamental contractile protein found in all eukaryote
cell types. This family consists of the coiled-coil myosin heavy chain
tail region. The coiled-coil is composed of the tail from two
molecules of myosin. These can then assemble into the macromolecular
thick filament. The coiled-coil region provides the structural

backbone the thick filament. (SEQ ID NO: 59)
CD-Length « 860 residues, 60.6% aligned
Score =53.1 bits (126), Expect = 3e-07

Query: 2205

10
Sbjct: 69

Query: 2264

Sbjct: 125

15 Query: 2319

Sbjct: 180

20
Query: 2372

Sbjct: 240

Query: 2429

25 Sbjct: 296

Query: 2477

30
Sbjct: 356

Query: 2535

Sbjct: 404

35 Query: 2581

Sbjct: 463

40
Query: 2637

Sbjct: 512

Query: 2685

45 Sbjct: 572

|
+ +-M-I | |

++
RADLSRELEELSERLE- -

+11 +
1 II I + I I

+1+
-EAGGATAAQISLNKKREAELAKLRKDLEEANLQHEEALAT 124

LMSQTGHLGLANASAPSGEQL LRTLAEVERLLWEMRARDLGAPQAAAEAELAAAQ 2318

I + I +1 11+ + II I* II I + 1+

IiRKK- -H---QDAINELSEQIEQLQKQKAKAEKEKSQLQAEVDDLLAQLDSITKAKLNAE 179

+++ I I I I I + I I * I I +1 111++++
KKAKQLESQLSELQVKLDHD3RQLNDLTSQKSRLQSENSDLTRQLEEABAQVSNLSKLKS 239

+
1 1+ 1 1 1 1

+ +1 11+ Mill I 1+ II I I ++i
QLESQ LEEAKRSLEEESRERANLQAQLRQLEHDLDSLREQLEEESEAKAELERQLS 295

RLAASLDGARTPL LQRMQTFSPAGSKL RLVEAAEAHAQQLGQLALNLS 2476

+1+1+ I + II III I I + I

KANAEIQQWRSKFESEGALRAEELEELKKKLNQKISELEEAAEAANAKCDSLEKTKSRLQ 355

1

+

SELEDL-
I +1 +11 + 1+ I I

-QIELERANAAASELEKKQKNFDKILAE-
1+ I I +1 I

-WKRKVDELQAELDTA 403

-LLANSTALEEAMLQ-

I

-EQQRLGLGECWAPMGALRPAGTQLRDVRAK 2580

I +
I I I I + ++

QREARNLSTELFRLKNELEELKDQVEALRRENKNLQD-EIHDLTDQLGEGGRNVHELEKA 462

+ +111 II I++ I
+

RRRLEAEKDELQA- -ALEEAEAA-
+ I I +1 ++ +11

-LELEESKVLRAQVELSQIRSEIBRRLAE 511

WQGQYEGLRGQ DLGQAVLDA GSAVSTLEKTLPQLLAKLSI-LE--NRGVHN 2684

+ ++I I + II l+l +11+11 + +1 I 1+ 1+

KEEEFENTRKNHQRAIESLQATLEAETKGKAEASRIjKKXLBGDI 571

i + +1+11 I

AQKNVKKYQQQVKELQTQ 589

39



WO 02/053742 PCTYUS02/00375

Table IS, Domain Analysis ofNOVla

gnl
| £>fam|pfam00054 ,

laminin^G, Laminin G domain. (SBQ ID NO; 60)

CD-Length = 134 residues, 89.6% aligned
Score = 47.8 bits (112), Expect = le-05

Query : 2760 VMYMGSRQATGDYMGVSLRDKKVHWVYQLGEAGPAVIjSIDBDIGE-QFAAVSLDRTLQFG 2818

++I |+ |++ + III ++ I II +1111+ + + + ++
I l+l I

5 Sbjct: 10 LLYGGT-OTDRDFLALELRDGRI^ 67

Query : 2819 HMSVTVERQMIQETKGDTVAPGAEGLLNLRPDDFVFYVGGYPSTFTPPPLLRF-PGYRGC 2877*

II I + 1+ I l
+

l I I I I I I I "II
Sbjct : 68 TLSVDGEESVDGESPSGPDVPHE- -NLDL DTPLYVGGLPELSVKRLLAAISTSFKGC 122

10
Query: 2878 IEMDTLN 2884

I +1

SbjCt: 123 IRDVIVN 129

15 Laminins are the major noncollagenous components ofbasement membranes that

mediate cell adhesion, growth, migration, and differentiation. They are composed of distinct

but related alpha, beta and gamma chains. The three chains form a cross-shaped molecule that

consist of a long arm and three short globular arms. The long arm consist of a coiled coil

structure contributed by all three chains and cross-linked by interchain disulfide bonds. Beside

20 different types of globular domains each subunit contains, in its first half, consecutive repeats

of about 60 amino acids in length that include eight conserved cysteines. The tertiary structure

of this domain is remotely similar in its N-terminal to that of the EGF-like module. It is known

as a
fLE' or laminin-type EGF-like1 domain. The number of copies of the LE domain in the

different forms of laminins is highly variable; from 3 up to 22 copies have been found (1).

25 Miner et al (1) identified a fifth member of the alpha subfamily of vertebrate laminin

chains. Consistent with the trimeric structure of laminin, all basal laminae characterized to that

time contained at least 1 beta and at least 1 gamma chain. For the alpha chains, on the other

hand, the situation was less clear. Using PCR, Miner et al. identified a novel murine alpha

chain called alpha-5. Sequence analysis revealed a close relationship to the only known

30 Drosophila alpha chain, suggesting that the ancestral alpha laminin gene is more similar to

laminin alpha-5 than it is to laminin alpha-1, alpha-2, alpha-3, or alpha-4. Analysis ofRNA

expression showed that alpha-5 is widely expressed in adult tissues, with highest levels in

lung, heart, and kidney. It is speculated that the Laminin alpha 5 may be a major laminin chain

of adult basal laminae. Dirkin et al (2) mapped the LAMA5 gene to 20ql3.2-ql3.3; the mouse

35 gene (LamaS) was mapped by linkage analysis to a syntenic region of distal chromosome 2.

The novel sequence described here is a human homolog ofmouse laminin alpha 5.

Because of its expression pattern (3-4), it is suggested that laminin laminin alpha5 plays role
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in the development of the human lung and skin morphogenesis. In addition, there is distinct

temporal and spatial expression of these chains during proliferative and differentiation stages,

possibly reflecting different functions (4).

The disclosedNOV1 nucleic acid of the invention encoding a Human laminin alpha 5 -

5 like protein includes the nucleic acid whose sequence is provided in Table 1A ,1C, IE, 1G, or

a fragment thereof The invention also includes a mutant or variant nucleic acid any ofwhose

bases may be changed from the corresponding base shown in Table 1A, 1C, IE, or 1G while

still encoding a protein that maintains its Human laminin alpha 5-like activities and

physiological functions, or a fragment of such a nucleic acid. The invention further includes

10 nucleic acids whose sequences are complementary to those just described, including nucleic

acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

thereto, whose structures include chemical modifications. Such modifications include, by way

ofnonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones

15 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 the mutant or

variant nucleic acids, and their complements, up to about 31% percent of the bases may be so

changed.

20 The disclosedNOV1 protein ofthe invention includes the Human laminin alpha 5-like

protein whose sequence is provided in Table IB, ID, IF, or 1H. The invention also includes a

mutant or variant protein any ofwhose residues may be changed from the corresponding

residue shown in Table IB, ID, IF, or 1H while still encoding a protein that maintains its

Human laminin alpha 5-like activities and physiological functions, or a functional fragment

25 thereof. In the mutant or variant protein, up to about 54% percent of the residues may be so

changed.

The invention further encompasses antibodies and antibody fragments, such as Fab or

(Fabk that bind immunospecifically to any ofthe proteins of the invention.

The above defined information for this invention suggests that this Human laminin

30 alpha 5-like protein (NOV1) may function as a member of a "Human laminin alpha 5 family".

Therefore, the NOV1 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,
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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.

' The NOV1 nucleic acids and proteins ofthe invention are useful in potential

5 therapeutic applications implicated in cancer including but not limited to various pathologies

and disorders as indicated below. For example, a cDNA encoding the Human laminin alpha 5-

like protein (NOV1) may be useful in gene therapy, and the Human laminin alpha 5 -like

protein (NOV1) may be useful when administered to a subject in need thereof. By way of

nonlimiting example, the compositions of the present invention will have efficacy for

10 treatment of patients suffering from 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, neurodegeneration;

Cholesteryl ester storage disease; Corneal dystrophy, Thiel-Behnke type; Dubin-Johnson

1 5 syndrome; Leukemia, T-cell acute lymphocytic; Retinol binding protein, deficiency of;

SEMD, Pakistani type; Spinocerebellar ataxia, infantile-onset, with sensory neuropathy; Split

hand/foot malformation, type 3; Tolbutamide poor metabolizer; Urofacial syndrome; Warfarin

sensitivity; Wolman disease, neuroprotection, fertility, diabetes, autoimmune disease, renal

artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic

20 lupus erythematosus, renal tubular acidosis, IgA nephropathy, 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, transplantation, ulcers, systemic lupus erythematosus, autoimmune disease, asthma,

25 emphysema, scleroderma, allergy, ARDS, or other pathologies or conditions. The NOV1

nucleic acid encoding the Human laminin alpha 5-like protein of the invention, or fragments

thereof, may further be useful in diagnostic applications, wherein the presence or amount of

the nucleic acid or the protein are to be assessed.

NOV1 nucleic acids and polypeptides are further useful in the generation of antibodies

30 that bind immuno-specifically to the novel NOV1 substances 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 disclosedNOV1 proteins have multiple hydrophilic regions, each of

which can be used as an immunogen. These novel proteins can be used in assay systems for
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functional analysis of various human disorders, which will help in understanding ofpathology

of the disease and development ofnew drug targets for various disorders.

NOV2

NOV2 includes three novel Human Hurpin/PI 13-like proteins disclosed below. The

disclosed sequences have been named NOV2a, NOV2b, and NOV2c.

NOV2a

A disclosed NOV2a nucleic acid of 3105 nucleotides (also referred to as CG55999-01)

encoding a novel Human Hurpin/PI 13-like protein is shown in Table 2A. An open reading

frame was identified beginning with an ATG initiation codon at nucleotides 38-40 and ending

with a TAA codon at nucleotides 1238-1240. A The start and stop codons are in bold letters

in Table 2A.
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Table 2A. NOV2a nucleotide sequence (SEQ ID NO:9).

TGTTGTTCTTGCTATTCTAGGTCTCGCTAAAATCATCATGGATTCACTTGGCGCCGTCAGCACTCGACTTC
GTTTGATCTTTTCAAAGAGCTGAAGAAAACAAATGATGGCAACATCT
TGCAATTGGCATGGTCCTCCTGGGGACCCGAGGAGCCACCGCCT
AAAAGAGACGAAGAGCTCAAGAATAAAGGCTGAAGAAAAAGAGGTGGTAAGAATA^
GATTGAGAACACAGAAGC^GTACATCAACAATTCCAAAAGTTTTTGACTGAAATAAG
TTATGAACTGAACATAACCAACAGGCTGTTTGGAG&AAAAACATAC^
TGTTGAAAAATATTATCATGCATCTCTGGAACCTGTTGAT^
GATTAATTCCTGGGTTGAAAGCAAAACAAATGAAAAAAT^
CTCTACCAAGCK^TGCTGGTGAACATGGTTTATTTTAAAGGGCAATGGG^
TACTAAGGAAGAGAAATTTTGGATGAATAAGAGCACAAGTAAATCTC
CTTTAGCTTCACTTTCCTGGAGGACTTGCAGGCCAAAATTCTAGGGATT
CATGTTTGTGCTTCTGCCCAACGACATCGATGGCCTGGAGAAGAT^
GGTAGAGTGGACTAGTCCAGGGCATATGGAAGAAAGAAAGGTGAATCTGCACTTGCCCCGGTTTGAGGTGGA
GGACGGTTACGATCTAGAGGCGGTCCTGGCTGCCATGGGGATGGGCGATGCC^
CTACTCGGGAATGTC^TCAGGCTCCGGGTTGTACX3CCCAGAAGTTCCTGCACAGTrCCTTTGTC
TGAGGAAGGCACCGAGGCTGCAGCTGCCACCGGCATAGGC
TGTTCACTGCAATCATCCCTTCCTGTTCTTCATCAGGCAC^
ATTTTCTTCTCCTTAAGATGATCGTTGCCATGGCATTGC^
CATATGATTATGAAAATCK3TCCATTCTTTTAAATGTTGTCTCACTTGCATTTCCAGTCT
AATGATTTAATGACTCC^TAATGTGTGTGTTTATAACC^TCCTCGAAAGTGAAATOTCCTTTTTTTTGTGC
CATGCGTAAGGTGAGTCJW^CCAAACCTCATTGATAATCTCCCCTTTGGTTTCCTTTGAAAGTAAATTGGTA
TCTTGTAGTTTTGTGCACACGAAAGGAGAGAAAGTTTCTCCAGTAAAGAGTACGAACTAGTAATTTTGGGGG
GTCTCTCTAATTCTGGTATTTTGACATGTTATAATACGCAAGTAAAATAAAACAATAGTTTACTCAGCTCAT
GTTACTATTCCCCAACAGATATTGTGGCAAATCACACATAGGAAAGAGGATTTGGGAATACAG
ATAAATTAAAACTCAAATGCCCAGGACAAAATAAAACAATATACCAGATGGAGAGGATGCCCGTATTTTCAT
CTTCCATTCTAACATTATCCATTGTTAGATGCATAAGCATTTTGATATTGTGTAATAAATGTGGTATTTGAG
AAGATAAATGATGTAGTTGATCAGTAATCCTCCTCTATCACCTTTTTAGACTTTGTAAGGTAAATATTTGGA
CTAACTTTTAGAAAAGTTTCCCTTTTTTTCTCCATTTACATTTTTCTGGTTTTTTTTTTTTTTTTTGAGTGA
GGTACGAGTATTACCAAATGATATTTTCTGAAGATGCTTTTTGGAAAGCICTGAATCTATACCT
TAATTATTGGCTTGTTTCATTTTTTTCCTC
TTTGTCAAACTACAATTTACATGCCGTAAAATGTACACACTGTAATTTTATAATTCATTGACTTTTAGTAAA
TTTTCTAGCGTTATGCATCGCCACAATCCAGTTTTAGAATATTTCCATGACCCTAAGAAGTTTCCTCATGTC
TATTAATATTCCCAATCCTAGGCACmCTGAGTTGTTTTCTGTCTTTATAAGTTTTTCTTTCTACATCTTA^
ATAAATGGAATCATAATACATGTAGTATTTTGTGTCTGGCGTCTTGCAC^TAG(^TGGTGTTCTrGAGGTTC
ATCTGTTGTAGTATGTATTGATACTTAGGATTTTTTTATTGCCGAATACTATTCCATTGCATGGAAAAGACC
TATTTTATTTCTAGGTTCACCAGTTGAGGGACATTTGGATTGTTCCC^CTTCTTGGGCTGTTAGGAATAAT^
TTGCTCTGAACATGTAAATAAAGATCTTTGTGTTCACATATGTTTTTCATTTTCTGTTGGGGAGATTCCCTA
GGCTAGAAATTGCTGGGCCATATGAAAAATCAATAGTTAGCTTTGTAAGAAACAGTCAAACTGTTTTCCC^
CGTGACATTTTATATTCCCACCAGGAATGTTTAAAACTAGTGTCTTCAAATCCTC7VCCAACATCCAGGATTG
TGTCTTTATGATTATAGCC^TTTTTGTAGGTACAAAGTGGCATCTCATGGTGGTTTTAATTTGCATTTCCAT
AATATCTAATTAGGTTGAGCTTTTTTTATGTGCTTATTGGCCATTTGTTTGACTTTGTTTGGTGAAATGTAT
ACAAATCATTTGCTCATTTTTAATrTGGGTTGTCTGTCTTGTCTTCTCA
TAATAATCTCTGGCTTACAAGTCCTTAATTTATCAAATATATGATACGTGGACATTTCCTCATAAAAAAAAA
AAAAAAAAA

The disclosed NOV2a nucleic acid sequence, localized to the q21 .3-22 region of

chromsome 18, has 2854 of2866 bases (99%) identical to a gb:GENBANK-

ED:HSPI1371 l|acc:AJ001 696.2 mRNA from Homo sapiens {Homo sapiens mRNA for hurpin,

clone R7-1.1)(E = 0.0).

ANOV2a polypeptide (SEQ ED NO:10) encoded by SEQ ID NO:9 has 400 amino acid

residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or

Hydropathy results predict that NOV2a contains a signal peptide and is likely to be localized

to the plasma membrane with a certainty of 0.7900. In other embodiments, NOV2a may also

be localized to the microbody (peroxisome) with a certainty of 0.7106, the Golgi body with a
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certainty of 0.3000, or the endoplasmic reticulum (membrane) with a certainty of 0.2000. The

most likely cleavage site for NOV2a is between positions 50 and 51 : ATA-SQ.

Table 2B. Encoded NOV2a protein sequence (SEQ ID NO:10). I

MDSLGAVSTRLGFDLFKELKKT^^
KEVWIKAEGKEIENTBAVHQQFQKFLTEISKLTND^
DFWAADESRKKINSVATESKTNEKIKDLFPDGSISSSTKLVLVNMW
SKSVQMMTQSHSFSFTFLEDLQAKILGIPYKNNDLSMFVLIjPNDIDGLEKIIDKISPEECLVEWTSPGHMEER
KVNLHLPRFEVEDGYDLEAVLAAMGMGDAFSEHK^
GFTVTSAPGHENVHCNHPFLFFIRHNESUSILFFGRFSSP

5 The disclosedNOV2a amino acid sequence has 391 of400 amino acid residues (97%)

identical to, and 391 of400 amino acid residues (97%) similar to, the 391 amino acid residue

pta:SWISSNEW-ACC:Q9UIV8 protein fromHomo sapiens (Human) (Hurpin (HACAT UV-

Repressible Serpin) (Protease Inhibitor 13) (Headpin) (E = 5.8e"
206

).

NOV2a is expressed in at least the following tissues: adrenal gland, bone marrow,

10 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. This information was derived by determining the tissue sources of the sequences that

15 were included in the invention including but not limited to SeqCalling sources, Public EST

sources, and/or RACE sources.

In addition, the sequence is predicted to be expressed in keratinocytes because of the

expression pattern of(GENBANK-ID: gb:GENBANK-ID:HSPI13711|acc:AJ001696.2) a

closely related Homo sapiens mRNA for hurpin, clone R7-1.1 homolog.

20 NOV2b

In the present invention, the target sequence identified previously, NOV2a, was

subjected to the exon linking process to confirm the sequence. PCR primers were designed by

starting at the most upstream sequence available, for the forward primer, and at the most

downstream sequence available for the reverse primer. In each case, the sequence was

25 examined, walking inward from the respective termini toward the coding sequence, until a

suitable sequence that is either unique or highly selective was encountered, or, in the case of

the reverse primer, until the stop codon was reached. Such primers were designed based on in

silico predictions for the full length cDNA, part (one or more exons) of the DNA or protein

sequence of the target sequence, or by translated homology ofthe predicted exons to closely

30 related human sequences sequences from other species. These primers were then employed in
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PCR amplification based on the following pool ofhuman cDNAs: 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

5 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea,

uterus. Usually the resulting amphcons were gel purified, cloned and sequenced to high

redundancy. The resulting sequences from all clones were assembled with themselves, with

other fragments in CuraGen Corporation's database and with public ESTs. Fragments and

ESTs were included as components for an assembly when the extent of their identity with

10 another component of the assembly was at least 95% over 50 bp. In addition, sequence traces

were evaluated manually and edited for corrections if appropriate. These procedures provide

the sequence reported below, which is designated NOV2b. This differs from the previously

identified sequence (NOV2a) in having 2 different aminoacids.

A disclosed NOV2b nucleic acid of 1238 nucleotides (also referred to as CG55999-02)

1 5 encoding a novel Human Hurpin/PI 1 3-like protein is shown in Table 2C. An open reading

frame was identified beginning with an ATG initiation codon at nucleotides 24-26 and ending

with a TAA codon at nucleotides 1224-1226. A The start and stop codons are in bold letters

in Table 2C and the 5' and 3' untranslated regions are underlined.

Table 2C. NOV2b nucleotide sequence (SEQ ID NO:ll).

TTCTAGGTCTCGCTAAAATCATC&TGGATTCACTTGG
AAGAGCTGAAGAAAACAAATGATGGCAACATCTTCTTTTCCCCTGTGGGCATCTTGACTGCAATTGGCATGG
TCCTCCTGGGGACCCGAGGAGCCACCGCTTCCCAGTTGGAGGAGGTGTTTCACTCTGAAAAAGAGACGAAGA
GCTCAAGAATAAAGGCTTGAAGAAAAAGAGGTGGTAAGAATAAA
AAGQAGTACATCAACAATTCCAAAAGTTTTTGACT
TAACCAACAGGCTGTTTGGAGAAAAAACATACCTCTTC
ATCATGCATCTCTGGAACCTGTTGATTTTGTAAATGCAGCCGATGAAAGTCGAAAGAAGATTAATTCCTGGG
TTGAAAGCAAAACAAATGAAAAAATCAAGGACTTGTTCCCAGATC
TGCTGGTGAACATGGTTTATTTTAAAGGGCAATGGGACAGGGGGTTTAAGAAAGAAAATACTAAGGAAGAGA
AATTTTGGATGAATAAGAGCACAAGTAAATCTGTACAGATGATGACACAGAGCCATTCCTTTAGCTTCACTT
TCCTGGAGGACTTGCAGGCCAAAATTCTAGGGATTCCAT^
TGCCCAACGACATCGATGGCCTGGAGAAGATAATAGATAAAATAAGTCCTGAGAAATTGGTAGAGTGGACTA
GTCGAGGGCATATGGAAGAAAGAAAGGTGAATCTGCACTTGCCCCGGTTTGAGGTGGAGGACAGTTACGATC
TAGAGGCGGTCCTGGCTGCCATGGGGATGGGCGATGCCTTCAGTGAGCACAAAGCCGACTACTCGGG
CGTCAGGCTCCGGGTTGTACGCCCAGAAGTTCCTGCACAGTTCCT
AGGCTGCAGCTGCCACTGGGATAGGCTTTACTGTCA
ATCCCTTCCTGTTCTTCATCAGGCACAATO
AAGATGATCGTTGC

20
' ^ -

The disclosed NOV2b nucleic acid sequence, localized to the q21.3 region of

chromsome 18, has 999 of 1013 bases (98%) identical to a gb:GENBANK-

ID:AF169949|acc:AFl 69949.1 mRNA from Homo sapiens (Homo sapiens headpin mRNA,

complete cds) (E = 1.4e"
215

).

46



WO 02/053742 PCT7US02/00375

A NOV2b polypeptide (SEQ ID NO: 12) encoded by SEQ ID NO:l 1 has 400 amino

acid residues and is presented using the one-letter code in Table 2D. Signal P, Psort and/or

Hydropathy results predict that NOV2b contains a signal peptide and is likely to be localized

to the plasma membrane with a certainty of 0.7900. In other embodiments, NOV2b may also

5 be localized to the microbody (peroxisome) with a certainty of 0.7147, the Golgi body with a

certainty of 0.3000, or the endoplasmic reticulum (membrane) with a certainty of 0.2000. The

most likely cleavage site for NOV2b is between positions 50 and 51 : ATA-SQ.

Table 2D. Encoded NOV2b protein sequence (SEQ ID NO:12).

^SLGAVSTRLGFDLFKELKKTNDGNIFFS
KEVWIKAEGKEIEOTEAVHQQFQKFLTEISKLTND
DFTOAADESRKKINSWVESKTNEKIKBLFPD
SKSVQMMTQSHSFSFTFLEDLQAKILGIPYKNNDliSMFVLLPNDIDGLEKIIDKISPEKLVEWTSPGHMEER
KVNLHLPRFEVEDSYDLEAVLAAMGMGDAFSEHKADYSGMSSGSGLYAQKFLHSSFVAVTEEGTEAAAATGI
GFTVTSAPGHENVHCNHPFLFFIRHNESNSILFFGRFSSP

10 The disclosed NOV2b amino acid sequence has 390 of400 amino acid residues (97%)

identical to, and 390 of400 amino acid residues (97%) similar to, the 391 amino acid residue

ptnr:SPTREMBL-ACC:Q9UKG0 protein from Homo sapiens (Human) (HEADPIN) (E =

5.3e
205

).

NOV2b is expressed in at least the following tissues: adrenal gland, bone marrow,

15 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, Buccal mucosa, Cervix, Coronary Artery, Skin, Vulva.

20 Expression information was derived from the tissue sources ofthe sequences that were

included in the derivation of the sequence of CuraGen Acc. No. CG55999-02.

The sequence is predicted to be expressed in keratinocytes because of the expression

pattern of(GENBANK-ID : gb:GENBANK.ED:AF169949|acc:AF169949.1) a closely related

Homo sapiens headpin rnRNA, complete cds homolog in species Homo sapiens.

25 NOV2c

A disclosed NOV2c nucleic acid of 1559 nucleotides (also referred to as CG55999-05)

encoding a novel Human Hurpin/PI 13-like protein is shown in Table 2E. An open reading

frame was identified beginning with an ATG initiation codon at nucleotides 353-355 and

ending with aTAA codon at nucleotides 1553-1555. A The start and stop codons are in bold

30 letters in Table 2E and the 5
* and 3

5
untranslated regions are underlined.
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Table 2E. NOV2c nucleotide sequence (SEQ ID NO:13).

AAQCTTCCATQAAQAGGAGQCTGTO C

CATTAAAACATTAACCCTGCTCCGCGGGGAAATAAGAACTGAGCACCACCGGATGACGQAAGA
ATTGATGGATGTCTCCCAGCAAGAGAAGGCCAAGAGAGGACGTGA
AAAGGGTGGAAATCCCTGTATTCCGGATCGATGCAAGAAGAGGAATAGAAGCAGAAAGGATTCCCCTGACAC
AGAGTAATTCAAATGTTCAGTTTTGATTGTTGTTCTTGCTATTCTAGGTCTCGCTAA
ACTTGGCGCCGTCAGCACTCGACTTGGGTTTGATCTTTT
CTTCTTTTCCCCTGTGGGCATCTTGACTGCAATTGGCATGGTCCTCCTGGGGACCCGAGGAGCC^
CCAGTTGGAGGAGGTGTTTCACTCTGAAAAAGAGACGAAGAGCTCAAGAATAAAGGCTGAAGAAAAAGAGGT
GGTAAGAATAAAGGCTGAAGGAAAAGAGATTGAGAACACAGAAGCAGTACATCAAO^
GACTGAAATAAGCAAACTCACTAATGATTATGAACTGAACATAACCAACAGGCTGTTTGGAGAAAAAACATA
CCTCTTCCTTCAAAAATACTTAGATTATGTTGAAAAATATTATCATGCATCTCTGGAACCTGTTGACT
AAATGCAGCCX3ATGAAAGTCGAAAGAAGATTAATTCCTGGGTTGAAA
CTTGTTCCCAGATGGCTCTATTAGTAGCTCTACC^GCTGGTGCTGGTGAACATGGTTTATTTTAAAGGG^
ATGGGACAGGGAGTTTAAGAAAGAAAATACTAAGGAAGAGAAATTTTGGATGAATAAGAGCACAAGTAAATC
TGTACAGATGATGACACAGAGCCATTCCTTTAGCTT
GATTCCATATAAAAACAACGACCTAAGCATGTTTGTC
AATAGATAAAATAAGTCCTGAGAAATTGGTAGAGTGGACTAGTCCAGGGCATATGGAAGAAAGAAAGGTGAA
TCTGCACTTGCCCCGGTTTGAGGTGGAGGACAGTTACGATCTAGAGGCGGTCCTGGCTGCCATGGGGATG^
CGATGCCTTCAGTGAGCACAAAGCCGACTACTOX^
CCTGCACAGTTCCTTTGTGGCAGTAACTGAGGAAGGGACCX3AGGCT
TGTCACATCCGCCCC^GGTCATGAAAATGTTCACTGCAATCATCCCTTCCTG
ATCCAACAGCATCCTCOTCTTCGGCAGATTTTCTTCTCCTTAAGATG

The disclosedNOV2c nucleic acid sequence, localized to the q21 .3-22 region of

chromsome 18, has 519 of 519 bases (100%) identical to a gb:GENBANK-

ID:AF216854|acc:AF216854.1 mRNA from Homo sapiens {Homo sapiens headpin gene,

complete cds) (E = 2.3e"
303

).

A NOV2c polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO:13 has 400 amino

acid residues and is presented using the one-letter code in Table 2F. Signal P, Psort and/or

Hydropathy results predict that NOV2c contains a signal peptide and is likely to be localized

to the plasma membrane with a certainty of 0.7900. In other embodiments, NOV2c may also

be localized to the microbody (peroxisome) with a certainty of 0.7024, the Golgi body with a

certainty of 0.3000, or the endoplasmic reticulum (membrane) with a certainty of 0.2000. The

most likely cleavage site forNOV2c is between positions 50 and 51: ATA-SQ.

Table 2F. Encoded NOV2c protein sequence (SEQ ED NO:14).

TSsLGWSTRI^roLFSLia^DGI^
KEVVRIKAEGKEIENTEAVHQQFQKFLTEI^
DFVNAADBSRKKINSWVESKTNEKIKDIjFPDGSISSSTKLVLVNMVYFKGQWDREFKKENTKEBKFWMNKST
SKSVQMMTQSHSFSFTFLEDI^AKILGIPYKNNDLSM
KVNLHLPRFEVEDSYDLEAVLAAMGMGDAFSEHKADYSGMSSGSGIjYAQKFLHSsfvavteegteaaaatgi
GFTVTSAPGHENVHCNHPFLFFIRHNESNSILFFGRFSSP

15

The disclosed NOV2c amino acid sequence has 391 of400 amino acid residues (97%)

identical to, and 391 of400 amino acid residues (97%) similar to, the 391 amino acid residue

48
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ptnr:SPTREMBL-ACC:Q9UKG0 protein torn Homo sapiens (Human) (Headpin) (E= l.le"

20S
).

NOV2d

A disclosed NOV2d nucleic acid of 818 nucleotides (also referred to as CG55999-06)
'

encoding a novel Human Hurpin/PI 13-like protein is shown in Table 2G. An open reading

frame was identified beginning with an ATG initiation codon at nucleotides 40-42 and ending

with a TAA codon at nucleotides 565-567. A The start and stop codons are in bold letters in

Table 2G and the 5' and 3' untranslated regions are underlined.

Table 2G. NOV2d nucleotide sequence (SEQ ID NO:15).

ACCX?TCTCTCCAAAAACCCGAGGTCTCGCTAAAATCATCATG(^
GGGTTTGATCTTTTC^WVGAGCTGAAGAAAACAAATGATGGCAACATCTTCTTTTCCCCTGTGGGCATCTTG
ACTGC^TTGGCATGGTCCTCCrGGGGACCCGAGGAGCCACCGCTTCCCAGTTGGAGGAGGTGTTTCACTCT
GAAAAAGAGACO^GAGCTCAAGAATAAAGGCTGAAGAAAAAGAGGTGGTAAGAATAAAGGCTGAAGG
GAC^TTGAGAAC^CAGAAGCAGrACATCAACAATTCCAAAAGTTTO
GATTATGAACTGAACATAACC^CAGGCTGTTTGGAGAAAAAACAT^
TATGTTGAAAAATATTATC^TGCATCTCTGGAACCTGTTGATTTTGTAAATGCAGCCGATGAAAGTCGAAAG
AAGATTAATTCCTGGGTTGAAAGCAAAACAAATGATGTGGAAACTGAGGCACAGAGAGTTTAAAT^A
CCAAQATTCCTCAQCTGATAAGAGGCAAACTQGATGCTAACAGAGGCATCTQACCCCAQAGTCTGGACTCTT
AACC^TGAACCTTAATTTATCCACTGGGATAAATAGGCGATGGGCAAAATGAGAACCTCCCCGTCGATTCTG
CCAGCAAACCCTTTGTCAGCAAGGCCCTCAGAAAAAATCAAGGACTTGTTCCCAGATGGCTCTATTAGTAGC
TCTACCAAGCTGGTGCTGGTGACATG

The disclosed NOV2d nucleic acid sequence, localized to the q21.3-22 region of

chromsome 18, has 214 of214 bases (100%) identical to a gb:GENBANK-

ID:AF216854|acc:AF216854,l mRNA from Homo sapiens (Homo sapiens headpin gene,

complete cds) (E = 1.3e
434

).

ANOV2dpolypeptide(SEQIDNO:16)encodedbySEQIDNO;15has 175 amino

acid residues and is presented using the one-letter code in Table 2H. Signal P, Psort and/or

Hydropathy results predict that NOV2d contains a signal peptide and is likely to be localized

to the plasma membrane with a certainty of 0.7900. In other embodiments, NOV2d may also

be localized to the microbody (peroxisome) with a certainty of 0.3878, the Golgi body with a

certainty of 0.3000, or the endoplasmic reticulum (membrane) with a certainty of 0.2000. The

most likely cleavage site forNOV2d is between positions 50 and 5 1 : ATA-SQ.

Table 2H. Encoded NOV2d protein sequence (SEQ ED NO:16).

MDSLGAVSTRLGPDLFKEIiKKTNDGNIFFSPVGILTAIGMVLLGTRGATASQLEEVFHSEKETKSSRIKAEE
KEVVRIKAEGKEIENTEAVHQQFQKFLTEISKLT
DFVNAADBSRKKINSWVESKTNDVETEAQRV
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The disclosed NOV2d amino acid sequence has 157 of 167 amino acid residues (94%)

identical to, and 158 of 167 amino acid residues (94%) similar to, the 391 amino acid residue

ptnr:SWISSNEW-ACC:Q9UIV8 protein from Homo sapiens (Human) (HUKPIN (HACAT

UV«Repressible Serpin) (Protease Inhibitor 13) (Headpin)) (E = 2.2e"
76

).

5 NOV2d is expressed in at least the following tissues: Mammalian Tissue, Coronary

Artery, Buccal mucosa, Pituitary Gland, Cervix, Uterus, Vulva, Skin. Expression information

was derived from the tissue sources of the sequences that were included in the derivation of

the sequence ofCuraGen Acc. No. CG55999-06,

NOV2e

10 A disclosed NOV2e nucleic acid of 1062 nucleotides (also referred to as 166485357)

encoding a novel Human Hurpin/PI 13-like protein is shown in Table 21. An open reading

frame was identified beginning with an GGA initiation codon at nucleotides 1-3 and ending

with a GAG codon at nucleotides 1060-1 062. A The start and stop codons are in bold letters

in Table 21. Since the start and stop codons are not traditional initiation and termination

15 codons, NOV2e may be a partial reading frame that extends further in the 5
' and 3' directions.

Table 21. NOV2e nucleotide sequence (SEQ ID NO:197).

GQATCCTCC(^aTTQaAGGAGGTGTTTCACTCTGAAAAAQAGACGAAQAQCTCAAGAATAAAQQCTQAAQAA
AAAGAGGTGGTAAGAATAAAGGCTGAAGGAAAAGAGATTGAGAACACAGAAGCAGTACATCAACAATTCCAA
AAGTTTTTGACTGAAATAAGCAAACTCACTAATGATTATGAACTGA^
AAAACATACCTCTTCCTTCAAAAATACTTAGATTATC
GATTTTGTAAATGCAGCCGATGAAAGTCGA^GAAGATTAATTCCTGGGTTGAAAGCAAAACAAATGAAA^
ATCT^GGACTTGTTCCCAGATGGCTCTATTAGTAGCTCTACCAAGCTGGTGCrrGGTGAACATGGTTTATTTT
AAAGGGCAATGGGACAGGGAGTTTAAGAAAGAAAATACTAAGGAAGAGAAAT
AGTAAATCTGTACAGATGATGACACAGAGCCATTCCTTTAGCTTCACTTTCCTGGAGGACTTGCAGGCCAAA
ATTCTAGGGATTCCA7ATAAAAACAACGACCTAAGCATGTTT
GAGAAGATAATAGATAAAATAAGTCCTGAGAAATTGGTAGAGTGGACTAGTCCAGGGCATATGGAAGAAAGA
AAGGTGAATCTGCACTTGCCCQ3GTTTGAGGTGGAGGACAGTTACGATCTAGAGGCGGTCCTGGCTGCCA
GGGATGGGCGATGCCTTCA.GTGAGCACAAAGCCGACTACTCGGGAATGrCGTCAGGCTCCGGGTTGTACGCC
CAGAAGTTCCTGCACAGTTCCTTTGTGGCAGTAACTGAGGAAGGCACCGAGGCT
GGCTTTACTGTCACATCCGCCCCAGGTCA^
CAC^TGAATCCAACAGCATCCTCTTCOTCGGC^GATTTrCTTCTCCTCTCGAG

A NOV2e polypeptide (SEQ ED NO:14) encoded by SEQ ID NO:13 has 354 amino

acid residues and is presented using the one-letter code in Table 2J.

20

Table 2J. Encoded NOV2e protein sequence (SEQ ID NO:198).

GSSQLEEVFHSEKETKSSRIKAEEKEWRIKABGKEIENTEAVHQQFQKFLTEISKLTNDYELNITNRLFGE
KTYLFLQKYLDYVEKYYHASLEPVDFVNAAD^
KGQWDREFKKENTKEEKFflWNKSTSKSVQM^
EKIIDKISPEKIjVEWTSPGHMEERKVNIiHLPRFEVEDSYDIjEAVIjAAMGM
QKFLHSSFVAVTEEGTEAAAATGIGFTVTSAPGHENVHCNHPFLFFIRHNESNSILFFGRFSSPIjE
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NOV2a also has homology to the amino acid sequences shown in the BLASTP data

listed in Table 21.

Table 2K. BLAST results for NOV2

Gene Index/
Identifier

Protein/
Organism

Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi | 8393956 |ref|NP 0

36529.1]
(NM_012397)

serine (or

cysteine)
proteinase
inhibitor,
clade B

391 364/400
(91%)

364/400
(91%)

0.0

gi | 6018510 | emb |CAA0
4937. l| (AJ001698)

hurpin [Homo
sapiens]

390 362/400
(90%)

363/400
(90%)

0.0

gi| 7522623 |pir| |JC7

118
headpin
serine
proteinase
inhibitor -

human

391 363/400
(90%)

363/400
(90%)

0.0

gi| 9801227 |emb|CAC0
3569.1) (AJ278717)

hurpin [Homo
sapiens]

339 311/400
(77%)

312/400
(77%)

e-162

gi |266995 |sp|P29508
|SCC1_HUMAN

SQUAMOUS
CELL
CARCINOMA
ANTIGEN 1

(SCCA-1)
(PROTEIN T4-
A)

390 209/401
(52%)

274/401
(68%)

e-107

The homology of these sequences is shown graphically in the ClustalW analysis shown

in Table 2L.

Table 2L. ClustalW Analysis ofNOV2
NOV2a
NOV2b
NOV2c
NOV2d
NOV23

(SEQ ID NO: 10)
(SEQ ID NO: 12)
(SEQ ID NO: 14)
(SEQ ID NO: 16)
(SEQ ID NO: 198)

1)

2)

3)

4)

5)

6) gi|8393956|ref | NP_036529 . 1 |
(NM_012397) serine (or cysteine) proteinase

inhibitor, clade B (SEQ ID NO:61)
7) gi|6018510
8) gi|7522623
NO: 63)

9) gi|9801227
10) gi|266995
(PROTEIN T4-A)

emb
pir

CAA04937.l| (AJ001698) hurpin [Homo sapiens]
|JC7118 headpin serine proteinase inhibitor •

(SEQ ID NO: 62)
human (SEQ ID

emb|CAC03569.l| (AJ278717) hurpin [Homo sapiens] (SEQ ID NO:64)

sp|P29508|SCCl_HUMAN SQUAMOUS CELL CARCINOMA ANTIGEN 1 (SCCA-1)

(SEQ ID NO: 65)

NOV2a
NOV2b
NOV2c
NOV2d
NOV2©
gi
gi
gi
gi
gi

8393956
6018510
7522623
9801227

Pir
emb

266995|sp|P2

ref
emb
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NOV2a
NOV2b
NOV2C
NOV2d
NOV2e
9i 8393956 ref
gi 6018510 emb
0i 7522623 Pir

9801227 emb
gi 266995|sp|P2

NOV2a
NOV2b
NOV2c

NOV2d
NOV2e
gi 8393956 ref
gi 6018510 omb
gi 7522623 pir
gi 9801227
gi 266995|sp|P2

NOV2a
NOV2b
NOV2c
NOV2d
NOV2e
gi 8393956 ref
gi 6018510 emb
gi 7522623 Pir
gi 9801227
gi 266995|sp|P2

NOV2a
NOV2b
NOV2 c

NOV2d
NOV2e
gi 8393956 ref
gi 6018510 emb
gi 7522623 Pir
gi 9801227
gi 266995|sp|P2

NOV2a
NOV2b
NOV2c
NOV2d
NOV2e
gi 8393956 ref
gi 6018510 emb
gi 7522623 Pir
gi 9801227 emb
gi 266995|sp|P2

NOV2a
NOV2b •

NOV2c
N0V2d
NOV2e
gi 8393956 ref
gi 6018510 emb
gi 7522623 Pir
gi 9801227 emb
gi 266995|sp|P2

190

I

200 210 220 230 240

STKLVLVNMVYFKGQWDREFKKENTKEEKFWMNKSTS ICSVQMMTQSHSFSFTFLEDLQ

A

STKLVLWlVTViTKGQWDI^FKKEHTKEEKFWMIJKSTSKSVQMiyiTQSHSFSFTFLEDLQA
STKLVLVNMVYFKGQWDREFKKENTKEEKFWMnKSTSKSVQMMTQSHSFSFTFLEDLQ"

5 240
5 240
S 240
175

250 260 270 280 290

I,

300
• 4

ILGIPYKNNDLSMFVLLPNDIDGLEKIIDKISPEKLVEWTSPGHMEERKVNI.HLPRFEVE
ILGI PYKNNDLSMFVLLPNDIDGLEKI IDKISPEKLVEWTSPGHMEERKVNLHLjPRFEVE
ILGI PYKNNDLSMFVLLPNOIDGLEKIIDKI SPEKLVEWTSPGHMEERKVNLHLPRFEVE

ILGIPYKNNDLSMFVLLPNDIDGLEKI IDKISPEKLVEWTSPGHMEERKVNLHLPRFEVE
ilgipyknndlsmfvllpndidgleki idkispeklvewtspghmeerkvnlhlprfeve
ilgipyknndlsmfvllpndidglekiidki speklvewtspghmeerkvnlhlprfeve
ilgipyicnndlsmf\rllpndidgleiaidkispeklvewtspghmeericvnlhlprfeve

klidkispeklvewts pghmeerkvnlhlprfeve
v^lpi^idgl!3k£^kF5Sek^

300
300
300
175
252
291
290
291
239
290

310

I-

320
..I..

330
..I..

340 350 360

DgYDLEAVIiAAT-IGMGDAFSEHKADYSGMSSGSGLYAQKF'LHSSFVAVTSEGTEAAAATGI
dHydleavlaamgmgdafsehkadysgmssgsglyaqkflhssfvavteegteaaaatgi
d"ydleavlaamghgdafsehkadysgmssgsglyaqkflhssfvavteegteaaaatgi

360
360
360
175

370 380

J.

390

I

400

ft\^sapgiienvhcnhpflffirhhesnsilffgrfssp
ftvtsapghenvhcnhpflffirhhesnsilffgrfssp
ftvtsapghenvhcnhpflffirhnesnsilffgrfssp

•- 400
- 400
- 400
- 175
jE 354
- 391
- 390
- 391
- 339
- 390

ftvtsapghenvhcnhpflffirhneshsilffgrfssp
ftvtsapghenvhcnhpflffirhnesns ilffgrfss p

ftvtsapghenvhcnhpflffirhhesnsilffgrfssp
ftvtsapghenvhcnhpflffirhnesnsilffgrfssp
ftvtsAPGHENVHCNHpflffirhmeSWSILFFGRFSSp

jF^^AgBSEgjHCNHPFLFFIRENtSMSILFjSGRFSSP
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Tables 2M-N lists the domain description from DOMAIN analysis results against

NOV2a. This indicates that the N0V2a sequence has properties similar to those of other

proteins known to contain this domain.

Table 2M Domain Analysis ofNOV2

gnl|Pfam|pfam00079, serpin, Serpin (S protease inhibitor) . Structure

is a multi-domain fold containing a bundle of helices and a beta

sandwich. (SEQ ID NO: 66)
CD-Length = 377 residues, 98.4% aligned
Score = 318 bits (816), Expect = 3e-88

10

15

20

25

30

Query: 3

Sbjct: 7

Query: 62

Sbjct: 67

Query: 122

Sbjct: 105

Query: 182

Sbjct: 162

Query: 242

Sbjct: 222

Query: 302

Sbjct: 280

Query: 362

Sbjct: 339

SLGAVSTRLGroLFKEL-KKTNDGN^ 61

I + + I l
+

l 1 1
++

I llllill I +1+ l
+ M +

l 11 + 1
+ M

KLASANADFAFSLYKELVEQNPDKNIFFSPVSISSALAMLSLGAKGNTATQILEVLGFNL 66

ETKSSRIKAEEKEWRIKAEGKEIENTEAVHQQFQKFLTEISKLTNDYELNITNRLFGEK 121

I +|| II I I+++ +1 I II +1

TETSE -AEIHQGFQHLLQELNRPDTGLQLTTGNALFVDK 104

TYLFLQKYLDWEKYTHASLEPVDFVNAA^ ISSS 181

i ++i+ ++ 1 + + in + +1++1+11 in ii inn i +i
SLKLLDEFLEDSKRLYQSEVFSVDF-SDPEEAKKQINDWVEKKTQGKIKDLLKD- -LDSD 161

TKIjVLVNMVYFKGQWDREFKKEOT TSKSVQMMTQSHSFSFTFLEDLQAKI

I Mill +IIII+I + I I l + l I I ++I 1+ I II I +1 + l + l 1

+

TVLVLVNYIYFKGKWKKPFDPELTEEEDFHVDKKTTVKVPMMNQLGTFYYFRDEELNC^

I +111 I II +II+++ II++ +||| I +1 +11 l+l l+ll+l +1

241

221

361GYDLEAVliAAMGMGDAFSEHKADYSGMSSGSGLYAQKFLHSSFVAVTEBGTE[AAAATGIG

111+ III +1+1 II +11 ll + l I I +1 + +
I M Mill I

TYDLKDVLAKLGITDLFSN-QADLSGISEDEDLKVSKAVHKAVLEVDEEGTEAAAATGAI 33 8

FTVTSAPGHENVHCNHPFLFFIRHNESNS ILFFGRFSSP

II + INI I + + Nil 1+ +1

IVPRSLPPELEFTADRPFLFLIYDDPTGS ILFMGKWNP

400

377

35

40

45

Table 2N Domain Analysis ofNOV2

gnl| Smart |smart00093, SERPIN, SERine Proteinase INhibitors

NO:67)
CD-Length = 360 residues, 100.0% aligned
Score = 312 bits (800) , Expect « 2e-86

(SEQ ID

Query:

Sbjct:

Query: 13 FDLFKELKKTO-DGNIFFSPVGILTAIGMVLLGTRGATASQLEEVFHSEKETKSSRIKAB 71

lll+lll I + I llllill I +1+ 1+ M +1*11+1+ II I

Sbjct: 1 FDLYKELAKESPDKNIFFSPVSISSALAMLSLGAKGSTATQILEVLGFNLTETSE 55

72

56

EKEWRIKAEGKEIENTEAVHQQFQKFLTEISKLTNDYELNITNRLFGEKTYLFLQKYLD 131

+11 II I
+++ l+l III +1+ I

+1+
ADIHQGFQKLLHLL^PDNKLQLKTANAL.FVDKSLKLLDSFLE 9 8

Query: 132 YVEKYYHASLEPVDFVNAADESRKKINSWVESKTNEKIKDLFPDGSISSSTKXiVL 191

l + l I I
++ III +

I
+ I++I + II 11+ II Mill I + l

+ lllll +1

Sbjct: 99 DVKXLYGAEVQSVDFSDPAEEAKKQINDWVKKKTQGKIKDLLSD - -LDPDTRLVLVNAIY 156

53



WO 02/053742 PC1YUS02/00375

192 FKGQ\^REFKKENTKEEKFWl^KSTSKSVQMMTQ-SHSFSFTFLEDLQAKILGIPYKNND 250

III. I | Hkll | I |H +
| M ++

|
+ ||| 1

157 FKGKWKTPFDPENTREEDFYVDETTTVKVPMMSQTC 215

251 LSMFVLLPNDIDGLEKIIDKISPEKLVEVFTSPGHM^ 310

|| III + ++II I +11 + +1 I MM++I 111+ II

216 ASMLIILPD3G-GLETVEKALTPETLKKWTK- -SLTKRSVELYLPKFKLBISYDLKDVLE 272

311 AMGMGDAFSEHKADYSGMSSGSGLYAQKFLHSSFVAVTEEGTEAAAATGIGFTVTSAPGH 370

+1+ I II III IM I I +1 +1+
I 11111111111+ I I

273 KLGITDLFSN-KADLSGISEDKDLOTSKWHKAFLEVNEEGTEAAAATGVI IVPRSLP- P 330

371 ENVHCNHPFLFFIRHNESNSILFFGRFSSP 400

i mi ii i + mi i+ +i

331 PEFKANRPFLFLIRDNPTGSILFMGKWNP 360

Proteolysis is the key feature ofprogrammed cell death. Extracellular proteinases can

activate cell surface receptors which trigger apoptosis, and the effector machinery requires the

20 activation and activity ofnumerous intracellular proteinases (primarily caspases). Effective

control ofproteolysis is essential for homeostasis and can occur at two levels: regulation of

proteinase activation, and regulation of the activated proteinase. The serpins, a family of

proteins that inhibit chymotrypsin-like serine proteinases, control activated proteinases and

several have been implicated in the regulation of cell death. Hurpin is a novel serine proteinase

25 inhibitor recently cloned by Abts HF et al. (1999, J. Mol. Biol., Vol. 293:29-39). It has nearly

59% amino acid identity with the squamous cell carinoma antigenl (SCCA1) and squamous

cell carcinoma antigen 2 (SCCA2). Expression ofhurpin appears to be related to the activation

or proliferation state of keratinocytes.

The disclosedNOV2 nucleic acid of the invention encoding a Human Hurpin/Pi 13-

30 like protein includes the nucleic acid whose sequence is provided in Tables 2A, 2C, 2E, 2G or

a fragment thereof. The invention also includes a mutant or variant nucleic acid any ofwhose

bases may be changed from the corresponding base shown in Tables 2A, 2C, 2E, or, 2G while

still encoding a protein that maintains its Human Hurpin/Pi 13 -like activities and

physiological functions, or a fragment of such a nucleic acid. The invention further includes

35 nucleic acids whose sequences are complementary to those just described, including nucleic

acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

thereto, whose structures include chemical modifications. Such modifications include, by way

of nonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones

40 are modified or derivatized. These modifications are carried out at least in part to enhance the

chemical stability ofthe modified nucleic acid, such that they may be used, for example, as

antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or

54
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variant nucleic acids, and their complements, up to about 3 percent ofthe bases may be so

changed.

The disclosed NOV2 protein of the invention includes the Human Hurpin/PI 13 -like

protein whose sequence is provided in Tables 2B, 2D, 2F, or 2H. The invention also includes

a mutant or variant protein any ofwhose residues may be changed from the corresponding

residue shown in Table 2B, 2D, 2F, or 2H while still encoding a protein that maintains its

Human Hurpin/PI 13-like activities and physiological functions, or a functional fragment

thereof In the mutant or variant protein, up to about 48 percent of the residues may be so

changed.

The NOV2 nucleic acids and proteins of the invention are useful in potential

therapeutic applications implicated in Colorectal cancer; Combined factor V and VIE

deficiency; Cone-rod retinal dystrophy- 1; Leukemia/lymphoma, B-cell, 2;

Lymphoma/leukemia, B-cell, variant; Protoporphyria, erythropoietic; Protoporphyria,

erythropoietic, recessive, with liver failure; Obesity, autosomal dominant; Osteosarcoma;

cancer, skin psoriasis, and/or other pathologies and disorders.

NOV2 nucleic acids and polypeptides are further useful in the generation of antibodies

that bind immunospecifically to the novel substances ofthe 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 NOV2 protein has multiple hydrophilic regions, each of which

can be used as an immunogen. These novel proteins can be used in assay systems for

functional analysis ofvarious human disorders, which are useful in understanding of

pathology ofthe disease and development ofnew drug targets for various disorders.

NOV3

NOV3 includes three novel Set Binding Factor (SBFl)-like proteins disclosed below.

The disclosed sequences have been named NOV3a and NOV3b.

NOV3a

A disclosed NOV3a nucleic acid of 5316 nucleotides (also referred to as CG56019-01)

encoding a novel Set Binding Factor (SBFl)-like protein is shown in Table 3A. An open

reading frame was identified beginning with a ATT initiation codon at nucleotides 3-5 and

ending with a TGA codon at nucleotides 5 172-5 1 74. The start and stop codons are in bold

letters, and the 5' and 3' untranslated regions are underlined. Because the start codon is not a
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traditional initiation codon, NOV3 could be a partial open reading frame that extends further

in the 5' direction.

Table 3A. NOV3a Nucleotide Sequence (SEQ ID NO:17)

GAATTCGGCA^
CTGCTGTTTCCTCTCAGATACAGCTTC^CCTATGTGCCCATCCTGCCGGCTCAGCTGCTG
CACACCCACGCCCTTCATCATTGGGGTCAACGCGGCCTTCCAGG
TTGTTGCTGATCTGGATGGAGGGACGGTCACCATTCCTGAGTGTGTGCACATTCCA
CTGCAGAGTCAGACGCACAGTGTGCTGAGCATGGTCCTGGACCCX3GAGCT
CCCTCCGCCCACGACATCCACCTCCTCCCTGAAGATGCAGGACAAGGAGCTGCGCGCGGTCTTCCTGCGGC
TGTTCX^TCAGCTGCTGCAGGGCTATCGCTGGTGCCTGCACGTCGTGCGCATCCAC
CGCTTCCATAAGGCAGCCTTCCTGGGGCAGC&TGGGCTCGT^
GGGCATGGCCTTTGCTGGCTTTGTGTCAGAGCGTGGGGTCCCATACCGCCCTACGGACCTGTTCGATGAGC
TGGTGGCCCACGAGGTGGCAAGGATGCGGGOTGATGAGAACCAC
GAACTGGCAGAGC^GCTCTACAAGAACGAGAACCCGTACCCAGC
CGGTGAGAGCAGCCACCTGCGACGGGTGCCCCGACCCTTCCCCCGGCTGGATGAGGGCACCGTGCAGTGGA
TCGTGGACXIAGGCTGCAGCCAAGATGCAGGGTGCACCCCCAGCTGTGA^
CCCTCAGGGCCCCCCATGACTGCCATACTGGAGCGGTG<^GT^^
GGAGGTTGTGCGC^CTGCATCTCCTACGTGTTTGAGGGGAAAATGCTTGAGGCCAAGAAGCTGCTCCCAG
CCGTGTTGAGGGCCCTGAAGGGGCGAGTTGCCCGCCGCT^
CAGAACCGTGCGGTCCTGGACCACCAGCAGTTTGACTITGTCGTCCGTATGAT^
CTGCACTTCTCTGGACX^GCATGGCATTGCGGCGGCTCTGCTG
TGAGCCCGGGGGTGACXSCAGTTTGCATAraGCTGTGTGCAGGAGCACGTGGTGTGGAGCACGCCACAGT
TGGGAGGCCATGTTCTATGGGGATGTGCAGACTCACATCCGGGCCCTCTACCTGGAGCCCAC
GGCCCCCGCCCAGGAGGTTGGGGAGGCA.COTTCCCAGGAGGACGAGCGCTCTGCCCTAGACGTGGCTTCTG
AGC^GCGGCGCTTGTGGCC^CTCTGAGTCXSTGAGAAGCAGCAGGAGCTGGTGCAGAAGGAGGAGAGCACG
GTGTTCAGCCAGGCCATCCACTATGCCAACCGC^TGAGCTACCTCCT^
CCGCCTACTTCGGGAGCGTGCCGGGCTGGGCGACCTGGAGAGCGCCAGCAACAGCCTGGTCACCAACAGCA
TGGCTGGCAGTGTGGCCGAGAGCTATGACACGGAGAGCX}GCTTCGAGGATGCAGAGACCTGCGACGTAGCT
GGGGCTGTGGTCCGCTTCATCAACCGCTTTGTGGACAAGGTCTGCACGGAGAGTGGGGTCACCAGCGACCA
CCTCAAGGGGCTGCATGTCATGGTGCCAGACATTGTCCAGATGCACATCGAGACCCTGGAGGCCGTGCAGC
GGGAGAGCCGGAGGCTGCCGCCCATCCAGAAGCCCAAGCTGCTGCGGCCGCGCCTGCTGCCGGGTGAGGAG
TGTGTGCTGGACGGCCTGCGCGTCTACCTGCTGCCGGATGGGCGTGAGGAGGGCGCGGGGGGCAGTGCTGG
GGGACCAGCATTGCTCCCAGCTGAGGGCGCCGTCTTCCTGA.CCACGTACCGGGTCATCTTCACGGGGATGC
CCACGGACCCCCTGGTTGGGGAGGAGGTGGTGGTCCGCTCCTTC^
CGCATCAGCGTCCAGACCCCTGTGGACCAGCTCCTGCAGGACGGGCTCCAGCTGCGCTCCTGCACATTCCA
GCTGCTGAAAATGGCCTTTGACGAGGAGGTGGGGTCTGACAGCGCCGAGCTCTTCCGTAAGCAGCTGCA
AGCTGCGGTACCCGCXXrGACATCAGGGCCACCTTTGCGTTCACCTTGGGCTCTGCCCACA
CC&CCGCGAGTCACCAAGGACAAGGGTCCTTCCC
GAAGACCATCGGGCGGCAGCATGTCACTCGCAAGAAGTACAACCCCCCCAGCTGGGAGCACCGGGGCCAGC
CGCCCCCTGAGGACCAGGAGGACGAGATCTCAGTGTCGGAGGAGCTGGAGCCCAGCACGCTGACCCCGTCC
T(^GCCCTGAAGCCCTCCGACCGCATGACCATGAGCAGCCTGGTGGAAAG<3G
GCGCCTCX3GTCTGGGCACCCTGAGCAGCAGCCTGAGCCGGGCCAAGTCTGAGCCCTTCCGCATTTCTCCGG
TC^CCGCATGTATGCCATCTGCCGCAGCTACCCAGGGCTGCTGATCGTGCCCCAGAGTGTCCAGGACAAC
GCCCTGCAGCGCGTGTCCCGCTGCTATCGCCAGAACCGCTTCCCCX3TGGTCTGCTGGCGCAGCGAGCGGTC
CAAGGCGGTGCTGCTGCGCTCTGGAGGCCTGCATGGCAAAGGTGTC
CACCTTCTCC^GGCCAGTCCCAGGCGGACTCGAGTAGCCTGGAGCAGGAGAAGTACCTGCAGGCTGTGGTC
AGCTCCATGCCCCGCTACGCCGACGCGTCX3GGACGCAACACGCTTAGCGGCTTCTCCTCAGCCCACATC
CAGTCACGTTCCCAGCCCCAGAGCCAGGGTCACGACG^
GGACCGCACCCCGAGGTAAGTGGGGCAGTGTCCGGACCAGTGGACGCAGCAGTG
GGCTCCCGGCTAGCTGGC^GAGACGCGCTGGCCCC^CCCCAGGCCAACGGGGGCCCTCCCGACCCGGGCTT
CCTGCGTCCGCAGCGAGCAGCCCTCTATATCCTTGGGGACAAAGCX:CAGCTCAAGGGTGTGCGGTCAGACC
CCCTGCAGCAGTGGGAGCTGGTGCCCATTGAGGTATTCX5AGGCACGGCAGGTGAAGGCTAGCT
CTGCTGAAAGCATGTGTCCCAGGCTGCCCCGCTGCTGAGCCCAGCCCAGCCTCCTTCCTGCGCTCACTGGA
GGACTCAGAGTGGCTGATCCAGATCCACAAGCTGCTGCAGGTGTCTGTGCTGGTGGTGGAGCTCCTGGA
CAGGCTCCTCCGTGCTGGTGGGCCTGGAGGATGGCTtSGGACATCACCACCCAGGTGGTATC^^
CTGCTCTCAGACCCCTTCTACCGCACGCTGGAGGGCTrTCGCCTGCTGGTG
CGGCCATCGCTTCAGCCACCGTGGAGCTCACACCCTGGCCGGGCAGAGCAGCGGCTTCACACCCGTCCT
TGGAGTTCCTGGACTGCGTACACGAGGTCCACCT^
CTCAAGTTCCTCX3GCTACCACCATGTGTCCCGCCGTTTCCGGACCTTCCTGCTCGACTCTGA
CATTGAGCTGGGGCTGCTGTATGAGGAGAAGGGGGAACGCAGGGGCCAGGTGCCGTGCAGGTCTGTGTGGG
AGTATGTGGACCGGCTGAGCAAGAGGACGCCTGTGTTCCACAATTACATGTATGCGCCCGAGGACGCAGAG
GTCCTGTCGGCCCTACAGCAACGTGTCCAACCTGAAGGTGTGGGACTT^
GGCCCTCCCTATGACTGGGAACTGGCCCAGGGGCCCCCTGAACCCCCAGAGGAAGAACX3GTCTGATGGAGG
CGTCCCCAGAGCAGCGCCGCGTGGTGTGGCCCTGTTACGACAGCTGCCCG(^GGCCCAGCCTGACGCCATC
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TCACGCCTGCTGGAGGAGCTGCAGAGGCTGGAGACAGAGTTGGGCCAACCCGC
ctgggaccgggtgaaggctgcacagcgcctcgagggcx:ggccagac^
TTGTGTCCACCGCACCCCACCACCGTCGCTCGCTGGGTGTGTACCTGCAGGAG
CTGAGCCTCAGCCTGGACAGCGACCAGAGTAGTGGCTCAACCACATCCC^
CAGCACCAGCACCCTCTACAGCCAGTTCCAGACAGCAGAGAGTGAGM
ACAAGAAGGGGGCCTTCATGAAGCCTTGGAAGGCCCGCTGGTTCGTGCTGGACAA
CGCTACTACGACCACCGTGTGGACACAGAGTGCAAGGGTGT
ACCTGGC&CGCCCACTATGGGTGCCCCTAAGACT^
GTCGCGTTTAC7^CTTCTGTGCCCAGGACX3TGCCCTC&^
TGTCGGACGCCTGAGCCTCCCAGCCCTGCCCGGCTGCTCTGCTCTCGTTACCX3ACCACTAGGGGTGGCAGG

CAGCCCCCGTCCCCGCCCCGCCCCGCCCGGCCGGCCCTAACTTAT^
CGGGAGGTGGCCAAGGTACAGCCCGCAATGGGCCTGTAAATAGTCCGGCCCCGTCAGCGTGTGCTGGTCCA
CGGGCTCAGGCGAGTTTCTAGAAAGAGTCTATATAAAGAGAGAACTAACGCCAAAAAAAAAA

10

The disclosed NOV3a nucleic acid sequence maps to the ql3.3 region ofchromosome

22 and has 3553 of 3902 bases (91%) identical to a gb:GENBANBC-

ID:HSU93 18 1 |acc:U93 181.1 mRNA from Homo sapiens (Homo sapiens nuclear dual-

specificity phosphatase (SBF1) mRNA, partial cds) (E = 0.0).

A disclosed NOV3a protein (SEQ ED NO:18) encoded by SEQ ID NO:17 has 1723

amino acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort

and/or Hydropathy results predict that NOV3a does have a signal peptide, and is likely to be

localized to the mitochondrial membrane space with a certainty of 0.5000. In other

embodiments NOV3a is also likely to be localized to the microbody (peroxisome) with a

certainty of 0.3000, to mitochondrial inner membrane with a certainty of 0.2187, or to the

mitochondrial intennembrane space with a certainty of 0.2187. The most likely cleavage site

for NOV3a is between positions 33 and 34, (SFT-YV).

Table 3B. Encoded NOV3a protein sequence (SEQ ID NO:18).

VADLDGGTVTIPECVHIPPLPEPLQSQTHSVLSMVLDPELELADLAFPPPTTSTSSLKMQDKEIiRAVFLRL
FAQLLQGYRWCLHVTOIHPEPVIRFHKAAFLGQRGLVED^^
VAHEVARMRADENHPQRVLRHVQELAEQLY
VDQAAAKtyQGAPPAVKAERRTTVPSGPPMTAILERCSGLHVNSARRLEVVRNCISYVFEGKMLEAKKLLPA
VLRALKGRVARRCLAQELHLHVQQNRAVI^HQQ
SPGVTQFAYSCVQEHVVWSTPQFWEAMFYGDVQTHIRALYLEPTEDI^
QRRLWPTLSREKQQELVQKEESTVFSQAIHYANRMSYL^
AGSVAESYDTESGFEDAETCDVAGAVVRFINRFVDKVCTESGVTSDHIiKGLHVW
ESRRLPPIQKPKLLRPRLLPGEECVIJDGLiRVYLLPDGREEGAGGSAGGPAL^
TDPLVGEQVVVRSFPVAALTKEKRISVQTPVDQLLQD^^
LRYPPDIRATFAFTLGSAHTPGRPPRVTKDKGPSLRTLSRNL^
PPEDQEDEISVSEELEPSTLTPSSALKPSDRMTMSSLVERACCRDYQRIiGLGTLSSSLSRAKSEPFRISPV
NRMYAICRSYPGLLIVPQSVQDNAIiQRVSRCrraQNRFPWC^
PSPGQSQADSSSLEQEKYLQAWSSMPRYADASGRNTLSGFSSAHMGSHVPSPRARVTTLSNPMAASASRR
TAPRGKWGSVRTSGRSSGLGTDVGSRLAQRDAIiAPPQANGGPPDPGFLRPQRAALYILGDKAQLK
LQQWELVPIEVFEARQVKASFKKLLKACVPGCPAAEPSPASFLRSLBDSEWLIQIHKLLQVSVLWELLDS
GSSVLVGLEDGWDITTQWSLVQLLSDPFYRTLEGFRIJjVEKEWLSFGHRFSHRGAHTLAGQSSGFTPV
QFLDCVHQVHLQFPMEFEFSQFYLKFIiGYHHVSRRFRTFLLDSDYBRIEIiGLLYEEKGERRGQVPCRSVWE
YVDRLSKRTPVFHNYMYAPEDAEVLRPYSNVSNLKVTO
SPEQRRWWPCYDSCPRAQPDAISRLLEELQRLETELGQPAERWKDTWDRVKAAQRLEGRPDGRGTPSSLL
VSTAPHHRRSLGVYLQEGPVGSTLSLSLDSDQSSGSTTSGS
KKGAFMKPWKARWFVLDKTKHQLRYYDHRVDTECKQVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTR
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RVYNFCAQDVPSAQQWVDRIQSCCRTPE
APVPAPPRPAGPNLFWRHS

The disclosed NOV3a amino acid has 1047 of 1079 amino acid residues (97%)

identical to, and 1052 of 1079 amino acid residues (97%) similar to, the 1697 amino acid

residue ptnr:SPTREMBL-ACC:O60228 protein from Homo sapiens (Human) (Nuclear Dual-

5 Specificity Phosphatase) (E= 0.0).

NOV3 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,

10 small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. This information

was derived by deteimining the tissue sources of the sequences that were included in the

invention including but not limited to SeqCalling sources, Public EST sources, and/or RACE

sources.

NOV3b

15 In the present invention, the target sequence identified previously, NOV3a, was

subjected to the exon linking process to confirm the sequence. PCR primers were designed by

starting at the most upstream sequence available, for the forward primer, and at the most

downstream sequence available for the reverse primer. In each case, the sequence was

examined, walking inward from the respective termini toward the coding sequence, until a

20 suitable sequence that is either unique or highly selective was encountered, or, in the case of

the reverse primer, until the stop codon was reached. Such primers were designed based on in

silico predictions for the full length cDNA, part (one or more exons) of the DNA or protein

sequence of the target sequence, or by translated homology of the predicted exons to closely

related human sequences sequences from other species. These primers were then employed in

25 PCR amplification based on the following pool ofhuman cDNAs: 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,

30 uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high

redundancy. The resulting sequences from all clones were assembled with themselves, with

other fragments in CuraGen Corporation's database and with public ESTs. Fragments and

ESTs were included as components for an assembly when the extent of their identity with
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another component ofthe assembly was at least 95% over 50 bp. In addition, sequence traces

were evaluated manually and edited for corrections ifappropriate. These procedures provide

the sequence reported below, which is designated NOV3b. This differs from the previously

identified sequence (NOV3a) by coding for 50 additional bases at 5' end that includes a signal

peptide.

A disclosed NOV3b nucleic acid of 5740 nucleotides (also referred to as Curagen

Accession No. CG56019-02) encoding a novel Set Binding Factor 1-like protein is shown in

Table 3C. An open reading frame was identified beginning with an ATG initiation codon at

nucleotides 396-398 and ending with a TGA codon at nucleotides 2439-2441. A putative

untranslated region downstream from the termination codon are underlined in Table 3C. The

start and stop codons are in bold letters.

Table 3C. NOV3b nucleotide sequence (SEQ ED NO:19).

ACGCGTGTGGAGGATGCCAC^GAGAGGaA.GGAAGAJ^GGGATGAGGGAGGCCAGACCCACCTGTCTCCCACA
GC^CGTGCCCC^TCTGCCCAGCTGTTTGCACCQAAGACGCrGGTACTGGTGTC^CGACTCGACC^CACGGGG
GGGTTCAGGACC^GCCTTGGCCTC^TCTATGCCATCCACGTGGAGGGCCTQAATGTGTGCCTGGAGAACGTG
ATTGGGAACCTGCTGACGTGCACTGTGCCCCTGGCTXSGGGGCTCGC^GAGGACGATCrCTTTGGGGGCTGGT
GACCGGCAGGTC^TCCAGACTCCACTGGCCGACTCGCTGCCCGTCAGCCGCTGCAGCGTGGCCCTGCTCTTC
CXaCCAGCTAGGTGAGCCTGTCTGTCCCACCCCCGCATGGCTTCCCCTCGGGGACTGGTAGTTAGGGATGTGG
GTTCTC^CTCTGCCTGGGTGGGGGCCCAGGGTCCTCTCC^GCTTCTCTTCrTCCTTTAGGCATCACCAACG
TGCTGTOTTTGTTCTGTGCCGCCCTCACGGAGCACAAGGTTCTCTTCCTGTCCCGGAGCTACCAGCGGCTCG
CCGATGCCTGTAGGGGCCTCCTGGCACTGCTGTTTCCTCTCAGATACAGCTTCACCTATGTGCCCATCCTGC
CGGCTCAGCTGCTGGAGGTCCTCAGCACACCCACGCCCTTCATC^TTGGGGTCAACGCGGCCTTCCAGGCAG
AGACCC^GGAGCTGCTCGATGTGATTGTTGCTGATCTGGATGGAGGGACGGTCACCATTCCrGAGTGTGTGC
ACATTCCACCCTTGCCAGAGCCACTGCAGAGTCAGACGCACAGTGTGCTGAGCATGGTCCTGGACCCGGAGC
TGGAGTTGGCTGACCTCGCCTTCCCTCCGCCCACGACATCCACCT
TGCGCGCGGTCTTCCTGCGGCTGTTCGCTCAGCTGCTGCAGGGCTATCGCrGGTGCCTGCACGTCGTGCGCA
TCCACCCGGAGCCTGTCATCCGCTTCCATAAGGCAGCCTTCCTGGGCCAGCX3TGGGCTGGTAGAGGACGATT
TCCTGATGAAGGTGCTGGAGGGCATGGCCTTTGCTGGCTTTGTGTCAGAGCGTGGGGTCCCATACCGCCCTA
CGGACCTGTTCGATGAGCTGGTGGCCCACGAGGTGGCAAGGATGCGGGCGGATGAGAACCACCCCCAGCGTG
TCCTGCGTCACGTCCAGGAACTGGCAGAGCAGCTCTAC^GAACGAGAACCCGTACCCAGCCGTGGCGATGC
ACAAGGTACAGAGGCCCGGTGAGAGCAGCCACCTGCGACGGGTGCCCCGACCCTTCCCCCGGCTGGATGAGG
GCACCGTGCAGTGGATCGTGGACCAGGCTGCAGCCAAGATGCAGGGTGCACCCCCAGCTGTGAAGGCCGAGA
GGAGGACCACCGTCCCCTCAGGGCCCCCCATGACTGCCATACTC^
GCGCCCGGCGGCTGGAGGTTGTGCGCAACTGCATCrrCCTACGTGTTTGAGGGGAAAATGCTTGAGGCCAAGA
AGCTGCTCCCAGCCGTGTTGAGGGCCCTGAAGGG^^
TGCATGTGCAGCAGAACCGTGCGGTCCTGGACCACCAGC
GCCTGCAGGACTGCACTTCTCTGGACGAGCATGGCATTGCGGCGGCTCTGCTGCCTCTGGTCACAGCCTTCT
GCCGGAAGCTGAGCCCGGGGGTGACGCAGTTTGCATACAGCTGTGTGCAGGAGCACGTGGTGTGGAGCAC
CACAGTTCTGGGAGGCCATGTTCTATGGGGATGTGCAGACTCACATCCGGGCCCTCTACCTGGAGCCCACGG
AGGACCTGGCCCCCGCCCAGGAGGTTGGGGAGGCACCTTCCCAGGAGGACGAGCGCTCTGCCCTAGACGTGG
CTTCTGAGCAGCGGCGCTTGTGGCCAACTCTGAGTCGTGA
GCACGGTGTTCAGCCAGGCCATCCACTATGCCAACCGCATC
AGAGCCGCCTACTTCGGGAGCGTGCCGGGCTGGGCGACCTO
G<^TGGCTGGCAGTGTGGCCXjAGAGCTATGACACGGAGAGCGGC^
CTGGGGCTGTGGTCCGCTTCATCAACCGCTTTGTGGACAAGGTCTGCACG^
ACCTCAAGGGGCTGCATGTC&TGGTGCCAGACATTC
GGGAGAGCCGGAGGCTGCCGCCCATCCAGAAGCCCAAGCTGCTGCGGCCGCGCCTGCTGCCGGGTGAGGAGT
GTGTGCTGGACGGCCTGCGCGTCTACCTGCTGCCGGATGGGCGTO
GACCAGCATTGCTCCCAGCTGAGGGCGCCGTCTTCCTCAC
CGGACCCCCTGGTTGGGGAGCAGGTGGTGGTCCGCTCCTTC^
TCAGCGTCCAGACCCCTGTGGACCAGCTCCTGCAGGACGGGCTC
TGAAAATGGCCTTTGACGAGGAGGTGGGGTCTGACAGCGCCX3AGCTCTTCCGTAAGCAGCTGCA
GGTACCCGCCGGACATCAGGGCCACCTTTGCGTTCACCTTGGGCTCTGCCCACACACCTGGCCGGC»CCGC
GAGTCACCAAGGACAAGGGTCCTTCCCTCAGAACCCTGTCCCGGAACCTGGTCT^AGAACGCCAAGAAGACCA
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TCGGGCGGCAGCATGTCA.CTCGCAAGAAGTACAACCCCCCCAGCTGGGAGC^
AGGACCAGGAGGACX3AC5ATCTCAGTGTCGGAGGAGCTGGAaCCCAGCACGCTGACCC
AGCCCTCCCTCCGCATGACCATGAGC^^
TGGGCACCCTGAGCAGCAGCCTGAGCCGGGCCAAGTCTGAGCCCTTCOT
ATGCCATCTGCCGCAGCTACCCAGGGCTGCTGATCGT
TGTCCaxrrGCTACCGCCAGAACCGCTT^CCGTGGTCTGCT^
TGCGCTCTGGAGGCCTGCATGGCAAAGGTGTCGTCGGCCT
AGTCCCAGGCGGACTCGAGTAGCCTGGAGCAGGAGAAGTACCTGCAGGCTGTGGTCAGCTCCATGCCCCGCT
ACGCCGACX3CGTCGGGACGCAACACGCTTAGCGGCTTCTCCTCAGCXICACATGGGCAGTCACGG
GCAGTGTCCGGACCAGTGGACGCAGCAGTGGCCTTG^
CGCTGGCCC(^CCCCAGGCCAACGGGGGCCCTC^
ATATCCTTGGGGACAAAGCCC^GCTCAAGGGTGTGCGGTCAGACCC
TTGAGGTATTCGAGGCACGGCAGGTGAAGGCTAGCTTGAAGAAG
CCGCTGCTGAGCCCAGCCCAGCCTCCTTCCTGCGCTCACTGGAGGACT
AGCTGCTGCAGGTGTOTGTGCTGGTGGTGGAGCTCCTGGATO
ATGGCTGGGACATCACCACCCAGGTGGTATCCTTGGTGCAGCTGCTCTCAGATCCCTTCTACCGCACGCTGG
AGGGCTTTCGCCTGCTGGTGGAGAAGGAGTGGCTGTCCTTCGGCCATCGCTTCAGCCACCG
CCCTGGCCXSGGCAGAGCAGCGGCTTCACACCCGTCTTCCTGCAGTTCCTGGAOTGCGTAC^
TGCAGTTCCCCATGGAGTTTGAGTTCAGCCAGTTCTACCTCAAGTTCCTCGGCTACCACCATGTGTCCCGCC
GTTTCCGGACCTTCCTGCTCGACTCTGACTATGAGCGCA^
AACGCAGGGGCCAGGTGCCGTGCAGGTCTGTGTGGGAGTATGTGGACCGGCTGAGCAAGAGGACGCCTGTGT
TCCACAATTACATGTATGCGCCCGAGGACGCAGAGGTCCTGCGGCCCT
TGTGGGACTTCTACACTGAGGAGACGCTGGCCGAGGGCCCTCCCTATGACTGGGAACTGGCCCAGGGGCCCC
CTGAACCCCCAGAGGAAGAACGGTCTGATGGAGGCGCTCCCCAGAGCAGGCGCCGCGTGGTGTGGCCCTGTT
ACGACAGCTGCCCGCGGGCCCAGCCTGACGCCATCTCACGCCTGCTGGAGGAGCTGCAGAGGCTGGAGACAG
AGTTGGGCCAACCCGCTGAGCGOTGGAAGGACACCTGGGACCGGGTGAAGGCTGCACAGCGCCTCG^
GGCCAGACX3GCCGTGGCACCCCTAGCTCCCTCCTTGTGTCCACCGCACCCCACCACCGTCGCTCGCTGGGTG
TGTACCTGCAGGAGGGGCCCGTGGGCTCC^CCCTGAGCCTCAGCCTGGAGAGCGACCAGAG
CCACATCCGGCTCCCGTCAGGCTGCCCGCCGCAGCACCAGCACCCTGTAGAGCCAG
GTGAGAACAGGTCCTACGAGGGCACTCTGTACAAGAAGGGGGCCTTCATGAAGCCTTGGAAGGCCCGCTGGT
TCGTGCTGGACAAGACC^GCACCAGCTGCGCTACTAO^CCACCGTGTGGACACAGAGTGCAAGGGTGTCA
TCGACTTGGCGGAGGTGGAGGCTGTGGCACCTGGCACGCCCACTATGGGTGCCCCTAAGACCGTGGACX3AGA
AGGCCTTCTTTGACGTGAAGACAACGCGTCGCGTTTACAACTTCTGTGC^
AGTGGGTGGACCGGATCCAGAGCTGCCTGTCGGACGCCTGAGCCTCCCAGCCCTGCCCGGCTGCTCTGCTTC
CGGTCGTTACCGACCACTAGGGGTGGTGTTGGGACACCTGGGCGAGATGTGAGGGTGGGCTCACTTGAGCCA
CTGAAACXAGCC^GGTCTTCCCrCAQGCaBGACAGATGGCGCCTGACCAAAGTTCCTGGC^
CACAGCAGGGCACGAGTGACCTGAGAGGCCCACTCAGGCAGAAGAGACGCAAGCTGGGCCGTCCAACTGGTT
TCAACTGCCAGCTTTACCAATGCAGCATTTATTTTAAAATTAAATTAAATTA

In a search ofpublic sequence databases, the NOV3b nucleic acid sequence, located on

chromosome 11, has 4947 of4963 bases (99%) identical to a gb:GENBANK-

ID:HSU93181|acc:U9318Ll mRNA from Homo sapiens {Homo sapiens nuclear dual-

5 specificity phosphatase (SBF1) mRNA, partial cds) (E = 0.0). Public nucleotide databases

include all GenBank databases and the GeneSeq patent database.

The disclosed NOV3b polypeptide (SEQ ED NO:20) encoded by SEQ ID NO: 19 has

1681 amino acid residues and is presented in Table 3B using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV3b has a signal peptide and is

10 likely to be localized to the Golgi body with a certainty of 0.9000. In other embodiments,

NOV3b may also be localized to the plasma membrane with a certainty of 0.7900, in the

microbody (peroxisome) with a certainty of 0.3525, or in the endoplasmic reticulum

(membrane) with a certainty of 0.2000. The most likely cleavage site forNOV3b is between

positions 46 and 47, ALT-EH.

15
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Table 3D. Encoded NOV3b protein sequence (SEQ ID NO:20).

~MASPRGLVVRDVGSHSA
PLRYSFTYVPILPAQLLEVLSTPTPFIIGVNAAFQAETQEId^
THSVLSMVLDPELBIADI^PPPTTSTSSLKMQDKEIiRAVFI^
AFLGQRGLVBDDFLMK^EGMAFAGFVSERGVPYRPTDLFDELV^
YKNENPYPAVAMHKVQRPGESSHLRRVPRPFPRLDEGTVQWIVDQAAAKM^
AILERCSGLHVNSARRIjEVVRIICISYVFEGKMLEAKKLLPAVLRALKGRAARRCLAQBLHIjHVQQNRAV^
QQFDFVVRMIWCCLQDCTSLDEHGIAAALLPIj^
QTHIRALYLEPTEDLAPAQEVGEAPSQEDERSALDVASE^
RMSYLLLPLDSSKSRLLRERAGLGDI^SASNSLVTKSMAGSVAESTO^
DKVCTESGVTSDHLKGLHVMVPDIVQMHIETLEAVQRESRRLPPIQKPKLLRP^
DGREEGAGGSAGGPALLPAEGAVFLTTYRVIFTGMPTDPLVGEQVVVRSFPVAALTKEKRISVQTPVDQI^
DGLQrjRSCTFQLLKMAFDEEVGSDSAELFRKQLHIOiRYPPDIRATFAFTLGSAHTPGRPPRVTKDKGPSLRT
LSRNLVKNAKCTIGRQHVraKKYNPPSWEHRGQPPPEDQ^
ERACC^YQRLGLGTLSSSLSRAKSEPFRISPVNRITCAICRSYPG^^
VCWRSGRSKAVLLRSGGLiHGKGWGLFKAQNAPSPGQSQADSSSL^^
FSSAHMGSHGKWGSVRTSGRSSGLGTDVGSRLAGRDALAPPQAN^^
RSDPLQQWELVPIEVFEARQVKASFKKLLKACVPGCPAAEP
LDSGSSVLVGLEDGWDITTQWSLVQLLSDPFYRTLEGFRIi^
FLQFLDCVHQVHLQFPrffiFEFSQFYLKFLGYHHVSRRFRTFIiLDSDYERIE
EYVDRLSKRTPVFHNYI^APEDAEVLRPYSNVSNLKVWDFYTEETliAEGPPYDW
APQSRRRVWPCYDSCPRAQPDAISRLLEELQRLETELGQPAERWKDTWDRVKAAQRXiEGRPDGRGTPSSLL
VSTAPHHRRSLGVYLQEGPVGSTLSLSLDSDQSSGSTTSGSRQ^^
KGAFMKJPV7KARWFVLDKTKKQLRYYDHRVDTECKGVIDLAEVEAVAPGTPTMGAPKTVDEKAFFDVKTTRRV
YNFCAQDVPSAQQWVDRIQSCLSDA

A search of sequence databases reveals that the NOV3b amino acid sequence has 1631

of 1631 amino acid residues (100%) identical to, and 1631 of 1631 amino acid residues

(100%) similar to, the 1631 amino acid residue ptnr :SPTREMBL-ACC
:
Q9UGB8 protein from

5 Homo sapiens (Human) (DJ579N16.2 (Set Binding Factor 1)) (E = 0.0). Public amino acid

databases include the GenBank databases, SwissProt, PDB and PIR.

NOV3b 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,

10 lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary

gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea,

uterus. Expression information was derived from the tissue sources of the sequences that were

included in the derivation ofthe sequence ofCuraGen Acc. No. CG56019-02.The sequence is

predicted to be expressed with a similar pattern to (GENBANK-H): gb:GENBANK-

1 5 ID:HSU93 1 8 1 |acc:U93 1 8 1 . 1) a closely related Homo sapiens nuclear dual-specificity

phosphatase (SBF1) mRNA, partial cds homolog.

NOV3a also has homology to the amino acid sequences shown in the BLASTP data

listed in Table 3E.
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Table 3E. BLAST results for NOV3a

Gene Index/
Identifier

Protein/
Organism

Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi|3015538|gb|AAC39
675. l| (U93181)

nuclear
dual-
specificity
phosphatase
[Homo
sapiens]

1697 1578/1723
(91%)

1578/1723
(91%)

0.0

gi|6572379|emb|CAB6
3063. 1| (AL096767)

dJ579N16.2
{SET binding
factor 1)

[Homo
sapiens]

1631 1495/1653
(90%)

1501/1653
(90%)

0.0

gi|l748552B |ref |XP_
037447. 2|
(XM_037447)

SET binding
factor 1

[Homo
sapiens]

1327 1015/1066
(95%)

1016/1066
(95%)

0.0

gi | 12693077 | dbj | BAB
21857. l| (AB051553)

KIAA1766
protein
[Homo
sapiens]

1123 544/934
(58%)

683/934
(72%)

0.0

gi|l5292603
|
gb j AAK9

3570. l| (AY052146)
SD10541p
[Drosophila
melanogaster
]

1728 596/1574
(37%)

859/1574
(53%)

0.0

The homology of these sequences is shown graphically in the ClustalW analysis shown

in Table 3F.

5 Table 3F. ClustalW Analysis ofNOV3

1) NOV3a (SEQ ID NO: 18)

2) NOV3b {SEQ ID NO: 20)

3) gi| 3015538 |gb]AAC39675.l| (U93181) nuclear dual- specificity phosphatase [Homo

sapiens] (SEQ ID NO: 68)

10 4) gi|6572379|emb|CAB63063.l| (AL096767) dJ579N16.2 (SET binding factor 1) [Homo

sapiens] (SEQ ID NO: 69)

5) gi|l7485528|ref |XPJ337447 . 2 |
(XM_037447) SET binding factor 1 [Homo sapiens]

(SEQ ID NO: 70)

6) gi|l2698077|dbj |BAB21857.l| (AB0515S3) KIAA1766 protein [Homo sapiens] (SEQ ID

15 NO:71)

7) gi 1 15292603 |gb|AAK93570.l| (AY052146) SD10541p [Drosophila melanogaster] (SEQ ID

NO:72)

20

25

30

35

N0V3a
N0V3b
gi 3015538|gb|A
gi 6572379|eunb

1

gi 17485528 ref
gi 12698077 dbj

gi 15292603 gb|

N0V3a
N0V3b
gi

gi

gi

3015538|gb|A
6572379 j emb

|

17485528 |re£

10 20

|....|.

30

I--
40

.|..

50 60

- 1

1

1

-- -- - -- 1

MSAPSSSPRAAEPARAPRAAPRPSPWGSRTTSCWWRSGRTRAGSGEGQGQILQRFPEKD 6 0

RFPQKD 6

- __ 1

70 80 90 100 110

..I..

120

1

-- 1

- --- - 1

1

WEDNPFPQGIELFCQPSGWQLCPERNPPTPPVAVLTDINSERHYCACLTPWEPAEPSQET 120
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gi 12698077 dbj
gi | 15292603 |gb|

NOV3a
N0V3b
gi 3015538|gb|A
gi 6572379 |emb|

gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

N0V3a
N0V3b
gi 3015538|gb|A
gi 6572379 emb|
gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

N0V3a
N0V3b
gi
gi
gi
gi
gi

3015538
6572379
17485528
12698077
15292603

gb|A
emb

|

ref
dbj

N0V3a
N0V3b
gi 3015538|gb|A
gi 6572379 emb

|

gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

N0V3a
N0V3b
gi 3015538 |gb|A

gi 6572379|emb|
gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

N0V3a
N0V3b
gi
gi
gi

WDDTPFPQGIELFCQPGGWQIiSRERKQPTPPVWLTDIDSDRHYCSCLTFYEAEINLQGT 6 6

1

130
..|..

140

..|..

150 160 170 180
|....|....|.

- 1
1

1

-- 1

TRVEDATBREESGDEGGQTHLSPTAPAPSAQIjFAPKTLVLVSRIiDHTEVFRNSLGIjIYAI 180

KKEEIEGEAKVSG- LIQPAEVFAPKSLVLVSRLYYPEIFRACLGLIYTV 114
-- - 1

3015538|gb|A
6572379|emb|
17485528 I ref

190
..|..

200 210 220 230 240

.|....|....|....|....|...

MASPRGLWRDVGSHSAWVGAQGPLQASLLP -

1

- 31
- 1

- - 1

HVEGLNVCLENVIGNLLTCTVPLAGGSQRTISLGAGDRQVIQTPLADSLPVSRCSVALLP 240
YVDSLNVSLESLIANLCACLVPAAGGSQKLFSLGAGDRQLIQTPIiHDSLPITGTSVALLF 174

1

250 260 270 280 290 300

irhe;
- -lgitnvlslfcaalteh:

irhe;

rqlgitnvlslfcaalteh;
qqlgiqnvlslfcavlt:

MTENKll

310 320 330 340 350 360

N0V3a
N0V3b
gi 3015538|gb|A
gi 6572379 1 emb

1

gi 17485528 ref
gi 12698077 dbj
gi 15292603 qb|
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gi|l2698077|dbj
gi|l5292603|gb|

NOV3a
NOV3b
gi
gi
gi
gi
gi

3015538|gb|A
6572379

I
enb

|

17485528 ref
12698077 dbj
15292603 gb|

NOV3a
NOV3b
gi
gi
gi
gi
gi

3015538 gb|A
6572379|emb|
17485528 ref
12698077 dbj
15292603 gb|

NOV3a
NOV3b
gi
gi
gi
gi
gi

3015538
6572379
17485528
12698077
15292603

gb|A
emb

|

ref
dbj
gb|

NOV3a
NOV3b
gi
gi
gi
gi
gi

3015538|gb|A
6572379 | emb"
17485528
12698077
15292603

NOV3a
NOV3b
gi
gi
gi
gi
gi

3015538|gb|A
6572379 |emb|

17485528 ref
12698077 dbj
15292603 gb|

NOV3a
NOV3b
ga-

gi
gi
gi

gi

3015538|gb|A
6572379 emb

I

17485528
12698077
15292603

ref
dbj
gb|

NOV3a
NOV3b
gi
gi
gi

N 468
•S 285

730 740 750

gIaps^S-
'GEAPSpS-
•G|APS|g^-

"iWEDS-

^/G@APSj|f-
,

'KQKgKLPDD|HY(

-nehq^ancvm^vp:
1

760 770 780

820 830 840

3015538|gb|A
6572379 | emb|

17485528 | ref
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gi|l2698077|dbj
gi j 15292 603 |gb|

NOV3a
NOV3b
gi
gi
gi
gi
gi

3015538 gb|A
6572379 emb|

17485528 | ref
12698077 jdbj

15292603 |gb|

N0V3a
N0V3b
gi
gi
gi
gi
gi

3015538
6572379
17485528
12698077
15292603

gb|A
emb

|

ref
dbj
gb|

N0V3a
N0V3b
gi
gi
gi
gi
gi

3015538
6572379
17485528
12698077
15292603

N0V3a
N0V3b
gi
gi
gi
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gi

3015538
6572379
17485528
12698077
15292603

N0V3a
N0V3b
gi
gi
gi

gi
gi

3015538 jgb I

A

6572379 j emb
17485528'
12698077
15292603

N0V3a
N0V3b
gi
gi
gi
gi
gi

3015538
6572379
17485528
12698077
15292603

gb|A
mb

|

ref
dbj
0b

I

K0V3a
N0V3b
gi
gi
gi

3015538|gb|A
6572379 j emb

|

17485528 | ref

1090 1100 1110 1120 1130

I

jPPSjWgHjgGQP

IppswBhBgqp
PS^gHgGQP

jKlAGPAI

PPS^gHgGQP

1150 1160 1170 1180 1190 1200

1210 1220 1230 1240 1250 1260

MYAn CRSYP
CRSYP
CRSYP

3iravpQsv<
GkpVPQSVQj
SggVRQSVi

|^PQSVQgN{^RgSg^QNgFBgVC|5I2SGRS]

iRfflP'

JAWLflR

mm

;GgGffl 985
[gSgH 1031

LBiGgGg 985
552

!gGLHG|2Gj5 1242
T H23

980

1270 1280 1290 1300
.|....|

jPGQSQADHSSL
|pgqsqad|sssl

'GQSQAd!sSSL

1310 1320

J-
ILSGF§S|H^GSBV 1044
kcaT^Qi^MGSjG 1090

|[GS§G 1044
552

aFlfaQNAPgPGQSQADgsSljj^^ 1301
_ r H23

1040

1330 1340 1350

.tp:

1360 1370 1380

|....|
psprarvttlsnpmaasasrrtaprgkwgsvrtsgrssglgtdvgsrlagrdalappqan 1104

- kwgsvrtsgrssglgtdvgsrlagrdalappqan 1124
kwgsvrtsgrssglgtdvgsrlagrdalappqan 1078

- - -- 552
p SPRARVTTLSNPMAASASRRTAPRG 1327
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10

15

20

gi 12698077 dbj
gi 15292603 |gb|

NOV3a
NOV3b
gi 3015538|gb|A
gi 6572379 | emb

|

gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

N0V3a
N0V3b
gi 3015538

|
gb |

A

gi 6572379 emb|
gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

SSD-

- 1123
-DRQPLTPELSRKHKNNLDISDGNKSSQGGKGGTMK 1078

1390 1400 1430 14401410 1420

| | | | | | | | | | | 1

GGPPDPGFLRPQRAAIjYILGDKAQLKGVRSDPLQQWELVPIEVFBARQVKASFKKLLKAC 1164

GGPPDPGFLRPQRAALYILGDKAQLKGVRSDPLQQWELVPIEVFBARQVKASFKKLLKAC 1184

GGPPDPGFLRPQRAALYILGDKAQLKGVRSDPLQQWELVPIEVFBARQVKASFKKLLKAC 1138
552

- -_- - 1327
- 1123

GNPKNSLAHPFRKMRLYALGEKSQAKSN-MNVDFCADFIPVDYPDIRQSRP 113 7

1460 1470 1480 1490 15001450
....|....|....|....|....|....|,...|....|....|.--.|....|....|
VPGCPAAEPSPASFIiRSLEDSEWLIQIHKLLQVSVLVVELLDSG-SSVLVGLEDGWDITT 1223

VPGCPAAEPSPASFLRSLEDSEWLIQIHKLLQVSVLWELLDSG-SSVLVGLEDGWDITT 1243
VPGCPAAEPSPASFLRSLEDSEWLIQIHKLLQVSVLWELLDSG-SSVLVGLEDGWDITT 1197

-- 552
1327

- 1123

MPSHNTNEADGQSFAKMVEQSDWLQQISSLMQLSGAVVDLIDLQESSVMLSLEDGSDVTA 1197
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gb|
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QLSSIAQLCLDPYYRSLDGFRVLVEKEWLAFGHRFAHRSNLKPSHAOT 1257
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1630 1650 1660
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gi 3015538
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A

gi 6572379 emb

1

gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|

1640 1650 1660 1670
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60
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|

gi 17485528 ref
gi 12698077 dbj
gi 15292603 gb|
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Tables 3G-3I list the domain descriptions from DOMAIN analysis results against

NOV3a, This indicates that the NOV3a sequence has properties similar to those of other

proteins known to contain this domain.

Table 3G Domain Analysis ofNOV3a

gnl|Pfam|pfam02141, DENN, DENN (AEX-3) domain.
CD-Length = 146 residues, 51.4% aligned
Score =69.3 bits (168), Expect = 2e-12

(SBQ ID NO: 73)

Query:

Sbjct:

Query:

Sbjct:

70

65

130

VFLSRSYQRLADACRGLLALLFPLRYSFTYVPILPAQLLEVLSTPTPFI IGVNAAFQAET 6 4

+1 II k I HIM + l+MII I +11 III++III ++I
LFHSRKLSTLSSCCEAWALLYPFEWQCPYIPLLPASLADVLIjAPTPYLIGVPSSFFDNK 129

QELL- -DVIVADLD 76

III III
LLELPPSDVICVDLD 144

Table 3H Domain Analysis ofNOV3a

gnl | Smart | smart00233, PH, Pieckstrin homology domain. ; Domain commonly
found in eukaryotic signalling proteins. The domain family possesses
multiple functions including the abilities to bind inositol
phosphates, and various proteins. PH domains have been found to

possess inserted domains {such as in PLC gamma, syntrophins) and to be
inserted within other domains. Mutations in Brutons tyrosine kinase
(Btk) within its PH domain cause X- linked agammaglobulinaemia (XLA) in

patients. Point mutations cluster into the positively charged end of

the molecule around the predicted binding site for

phosphatidylinositol lipids. (SEQ ID NO: 74)

CD-Length = 104 residues, 96.2% aligned
Score = 63.5 bits (153), Expect = 9e-ll

Query : 1557 YEGTLYKKGA- FMKPWKARWFVLDKTKHQLRYYDHR VDTECKQVIDLAEVEAVAPGT 1612

II I II + III MM 111+ ++1111 +

Sbjct : 3 KBGWLLKKSSGGKKSWKKRYFVL - -FNGVLLYYKSKKKKSSSKPKGSIPLSGCTVREAPD 60

Query: 1613 PTMGAPKTVDEKAFFDVKT-TRRVYNFCAQDVPSAQQWVDRIQSCCR 1658 .

+ +1 I++ I 1+ 1+ ++I 1+ ++

Sbjct: 61 S DSDKKKNCFEIVTPDRKTLLLQAESEEERKEWVEALRKAIA 102

gnl |Pfam|pfam00169, PH, PH domain
(SEQ ID NO: 75)
CD-Length = 100 residues, 97.0% aligned
Score =53.1 bits (126), Expect = le-07

Table 31 Domain Analysis ofNOV3a
PH stands for pleckstrin homology.

Query: 1558 EGTLYKKGAFMKP-WKARWFVLDKTKHQLRYYDHRV-DTECKGVIDLAEVEAVAPGTPTO 1615

II I II I II l+l I Ml + I II I
1+

Sbjct: 4 EGWLLKKSTVKKKRWKKRYFFL- -FNDVLIYYKDKKKSYEPKGSIPLSGC3VEDVPDSEF 61

Query: 1616 GAPKTVDEKAFFDVKTTKR- -VYNFCAQDVPSAQQWVDRIQSCCR 165B

I I
+++ +1+

I 1+ II! I

Sbjct: 62 KRPNC FQLRSRDGKETFILQAESEEERQDWIKAIQSAIR 100
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Mammalian SET domain-containing proteins define a distinctive class of chromatin-

associated factors that are targets for growth control signals and oncogenic activation. By

yeast two-hybrid screening, Cui X et al. (1998,Nat Genet Vol. 18: 331-337) identified Sbfl

(also known as nuclear dual-specificity phosphatase)as a protein interacting with the SET

5 domain in the protooncoprotein homolog ofDrosophila trithorax, Hrx. Sbfl , shares extensive

sequence similarity with myotubularin, a dual specificity phosphatase (dsPTPase) that is

mutated in a subset of patients with inherited myopathies. Both Sbfl and myotubularin interact

with the SET domains ofHnc and other epigenetic regulatory proteins, but Sbfl lacks

phosphatase activity due to several evolutionarily conserved amino acid changes in its

10 structurally preserved catalytic pocket. Sbfl has shown to prevent myoblast differentiation in

vitro and induce oncogenic changes in NIH 3T3 fibroblasts. Furthermore, it also functions as

SET domain-dependent positive regulator of growth-inducing kinase signaling pathways

(Immaculata De Vivo et aL, 1998, Proc. Natl. Acad. Sci. USA, vol 95: 9471-9476).

The disclosed NOV3 nucleic acid of the invention encoding a Set Binding Factor

15 (SBFl)-like protein includes the nucleic acid whose sequence is provided in Table 3A, 3C, or

a fragment thereof. The invention also includes a mutant or variant nucleic acid any ofwhose

bases may be changed from the corresponding base shown in Table 3A, or 3C while still

encoding a protein that maintains its Set Binding Factor (SBFl)-like activities and

physiological functions, or a fragment of such a nucleic acid. The invention further includes

20 nucleic acids whose sequences are complementary to those just described, including nucleic

acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

thereto, whose structures include chemical modifications. Such modifications include, by way

of nonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones

25 are modified or derivatized. These modifications are carried out at least in part to enhance the

chemical stability ofthe modified nucleic acid, such that they maybe used, for example, as

antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or

variant nucleic acids, and their complements, up to about 9 percent of the bases may be so

changed.

30 The disclosedNOV3 protein of the invention includes the Set Binding Factor (SBF1)-

like protein whose sequence is provided in Table 3B, or 3D. The invention also includes a

mutant or variant protein any ofwhose residues may be changed from the corresponding

residue shown in Table 3B, or 3D while still encoding a protein that maintains its Set Binding
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Factor (SBFl)-like activities and physiological functions, or a functional fragment thereof. In

the mutant or variant protein, up to about 63 percent of the residues may be so changed.

The protein similarity information, expression pattern, and map location for the Set

Binding Factor (SBFl)-like protein and nucleic acid (NOV3) disclosed herein suggest that

NOV3 may have important structural and/or physiological functions characteristic of the

citron kinase-like family. Therefore, the NOV3 nucleic acids and proteins of the invention are

useful in potential diagnostic and therapeutic applications. These include serving as a specific

or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence

or amount ofthe nucleic acid or the protein are to be assessed, as well as potential therapeutic

applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target,

(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a

nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition

promoting tissue regeneration in vitro and in vivo.

The NOV3 nucleic acids and proteins of the invention are useful in potential diagnostic

and therapeutic applications implicated in various diseases and disorders described below. For

example, the compositions of the present invention will have efficacy for treatment ofpatients

suffering from 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, neurodegeneration; Cholesteryl ester storage disease;

Corneal dystrophy, Thiel-Behnke type; Dubin-Johnson syndrome; Leukemia, T-cell acute

lymphocytic; Retinol binding protein, deficiency of; SEMD, Pakistani type; Spinocerebellar

ataxia, infantile-onset, with sensory neuropathy; Split hand/foot malformation, type 3;

Tolbutamide poor metabolizer; Urofacial syndrome; Warfarin sensitivity; Wohnan disease,

and/or other pathologies.

NOV3 nucleic acids and polypeptides 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. For example the disclosed NOV3 protein have multiple hydrophilic regions,

each of which can be used as an immunogen. This novel protein also has value in

development ofpowerful assay system for functional analysis of various human disorders,

which will help in understanding ofpathology of the disease and development ofnew drug

targets for various disorders.
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NOV4

A disclosed NOV4 nucleic acid of 762 nucleotides (designated CuraGen Acc. No.

CG55692-01) encoding a novel TSPAN-l-like protein is shown in Table 4A. An open reading

5 frame was identified beginning with an ATG initiation codon at nucleotides 9-1 1 and ending

with a TAA codon at nucleotides 732-734. A putative untranslated region downstream from

the termination codon is underlined in Table 4A, and the start and stop codons are in bold

letters.

Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:21)

GACACACCATGCAGTGCTTCAAATTCATTAAGGTCATGATGTT^
TGGTGCAGCCCTGTTGGCTGTGGGAATATGGGTAACCK3TCGATGGGACATCTTTCCTGAAGGTCTTCGGA
TCACTATCATCCAGTGCCATGC^GTTTGTCAACX3TGGGCTACTTCCTCATCGCCGCTGGT^
TCATTTTTGGTTTCCTGGGCTGCTATGGTGCTCCCTCTGAGAAACAAGTGTGTGCTCTGGTGATGTTCTT

GCTGAACAATTCCTGACACTCCTGGTGGTGCC
CCCAAGTATGGAACACTACAATGGAAGAGTTGCATTGCTGTGGCTTTAACAACTACACAGATTTTAATGC
CTCACGTTTCX5TCAAAGAGAATAAAGTCTTCCCCCCACCOTGTTGTGCCAACCCTGGCAACCATACAGTT
GAACCATGCACCGAGGAGAAGGCCAAAAGTATGAAAGTACAGGGTTGTTTCAAAGAGATTCTGCATAGAA
TCAGAAACAATGCAGTCACTGTGGGTGGTGTGGGAGTTGGAGTTGCGGCC^
TGTATCCATGTATCTATACTGC^TCrGAAATAAGACTACTACTTCCTCCTGACTTGCTGCC

io

The nucleic acid sequence, localized to chromosome 12, has 616 of765 bases (80%)

identical to a gb:GENBANK-ID:AF065388|acc:AP065388.1 mRNA from Homo sapiens

(Homo sapiens tetraspan NET-1 mRNA, complete cds) (E = 1.8e"
100

).

A NOV4 polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 241 amino acid

15 residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or

Hydropathy results predict that NOV4 has no signal peptide and is likely to be localized at the

plasma membrane with a certainty of 0.6400. In other embodiments, NOV4 may also be

localized to the Golgi body with a certainty of 0.4600, the endoplasmic reticulum (membrane)

with a certainty of 0.3700, or the endoplasmic reticulum (lumen) with a certainty of 0. 1 000.

20 The most likely cleavage site forNOV4 is between positions 36 and 37: VDG-TS.

Table 4B. NOV4 protein sequence (SEQ ID NO:22)

MQCFKFIKVMMPLFNQLIFLCGAALLAVGIWVTVDGTSFLKVFGSLSSSA^
CYGAPSEKQVCALVMFFSILLIIFIAEIAGAWALVYTTLASQFLTLLWPAIEKDYGYQTDFTQVWNTTMEEL
HCCGFNNYTDFNASRFVKENKVFPPPCCANP
AALELAAMWSMYLYCNLK

The full amino acid sequence of the protein of the invention was found to have 177 of

241 amino acid residues (73%) identical to, and 197 of241 amino acid residues (81%) similar
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10

to, the 241 amino acid residue ptnr:SPTREMBL~ACC:O60635 protein from Homo sapiens

(Human) (TSPAN-1) (E = 6.1e
92

).

NOV4 is expressed in at least Colon, Testis, prostate, melanocyte, heart, uterus,

kidney, stomach because of the expression pattern of(GENBANK-

ID:AF065388|acc:AF0653S8.1) a closely related Homo sapiens tetraspan NET-1 mRNA,

complete cds homolog in species Homo sapiens :

NOV4 also has homology to the amino acid sequences shown in the BLASTP data

listed in Table 4C.

Table 4C. BLAST results for NOV4

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi| 13097420 |gb|AAH0
3448.1|AAH03448
(BC003448)

Similar to
tetraspan 1 [Mus

musculus]

240 210/241
(87%)

213/241
(88%)

e-104

gi | 5032197 |ref |NP_0
05718. 1|
(NM 005727)

tetraspan 1 [Homo
sapiens]

241 161/242
(66%)

179/242
(73%)

3e-67

gi| 12643622 |sp|O606
35|TSN1_HUMAN

TETRASPANIN 1

(TSPAN-1)
(TETRASPAN NET-1)
(TETRASPANIN TM4-
C)

241 160/242
(66%)

179/242
(73%)

7e-67

gi | 6601561 |gb| AAF19
031.1 |AF206661_1
(AF206661)

neuronal
tetraspanin
[Gallus gallus]

247 76/217
(35%)

111/217
(51%)

2e-17

gi | 17570135 | ref |NP_
510445.1)
(NM 078044)

tetraspanin
[Caenorhabdi ti s

elegans]

282 52/165
(31%)

83/165
(49%)

le-16
!

The homology of tl^ese sequences is shown graphically in the ClustalW analysis shown

in Table 4D.

15

20

25

30

Table 4D ClustalW Analysis ofNOV4
1) N0V4 (SEQ ID NO: 22)

4) gi| 13097420 |gb|AAH03448.l|AAH03448 (BC003448) Similar to tetraspan 1 [Mus

musculus] (SEQ ID NO: 76)

5) gi|5032197|ref |NP_005718 . 1 |
(NMJ>05727) tetraspan 1 [Homo sapiens] (SEQ ID

NO: 77)

6) gi 1
12643622

|
sp

1
060635 jTSNl_HUMAN TETRASPANIN 1 (TSPAN-1) (TETRASPAN NET-1)

(TETRASPANIN TM4-C) (SEQ ID NO: 78)

7) gi|660156l|gb|AAF19031.l|AP206661_l (AF206661) neuronal tetraspanin [Gallus

gallus] (SEQ ID NO: 79)

8) gi 1 17570135 1 ref
|
NP_510445 . 1 1

(NM_078044) tetraspanin [Caenorhabditis elegans]

(SEQ ID NO: 80)

NOV4

gi
gi
gi
gi

13097420 |gb

5032197 | ref
12643622 | sp
660156l|gb|A
17570135|ref

LLFTG 54

[jFgPJ^SDgFAjiHSTHPG A^RyQ 56
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35

NOV4 GYF
gi 13097420 |gb GYF
gi 5032197 |ref GYF
gi 12643 622 1 sp GYF
gi 660156l|gb|A ART
gi 17570135 | ref

N0V4
gi
gi
gi
gi
gi

13097420|gb
5032197 | ref
12643622 | sp
660156l|gb|A
17570135 | ref

N0V4
gi
gi
gi
gi
gi

13097420|gb
5032197 | ref
12643622 | sp
660156l|gb|A
17570135 | ref

N0V4
gi
gi
gi
gi
gi

13097420|gb
5032197 | ref
12643622 | sp
660156l|gb|A
17570135 | ref

KSM 195
I§SM 194
HDQ 195
HDQ 195

ideSfq 201
|PI 232

250 260 270 280 290

241
240— 241

_(j 241

BfcGlJ 247
~ 'KGNSKK 282

40

Table 4E lists the domain description from DOMAIN analysis results against NOV4.

This indicates that the NOV4 sequence has properties similar to those of other proteins known

to contain this domain.

Table 4E Domain Analysis ofNOV4

gnl lPfamlpfain00335 , transmembrane4 , Tetraspanin family.

NO: 81)
CD-Length » 222 residues, 100.0% aligned
Score = 126 bits (316) , Expect = 2e-30

(SEQ ID

Query: 8

45 Sbjct: 1

Query: 68

50
Sbjct: 56

Query: 128

Sbjct: 115

55 Query: 188

KVMMFLFNQL I FLCXSAALIiAVGIWVTVDGTSFLKVFGSLSSSAMQFVNVGYFLIAAGAVL 67

i ++II I I +111 IIIIIII+ II +11 ++ Hill I III ll+l
KYLLFLLNLLFWLCGILLLAVGIWLLVDLSSFSELLGSLSSLV AAYVLIAVGAIL 55

FIFGFLGCYGAPSEKQVCALVMFFSILLI IFIAE IAGAVVALVYTTLiAEQFLTLLWPAI 127

1+ Mill II I +
I I ++I lkl.ll M ++I 1+ ll+ll

FLVGFLGCCGAIRESR-CLLGLYFWLLLIFILEVAAGIIAW 114

EKDYGYQTDFTQVWNTT^ELHCCGFNNYTO 187

+
I I 1+1+ III I 111+ l+* +111+

KNYYDTDPDERNAWDKLQEQFKCCGVNGYTDWFDSQW- -FSNGVPFSCCNPSVS CNS 169

TBEKAKSMKVQGCFKEILHRIRl^VTVTC^
+++ ++ + || +++

| + | + ||||| +
|

+
|
++

| |
++

| | |
++
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Sbjct: 170 AQDEEDTIYQEGCLEKLLEWLEENLLIVGGVALGIALIQLLGKILSCCLCCSI 222

Members ofthe 'transmembrane 4 superfamily
1 (TM4SF) are cell-surface proteins

presumed to have 4 transmembrane domains. TM4SF proteins form complexes with integrins

5 and other cell-surface proteins. A number of eukaryotic cell surface antigens have been shown

to be related, including mammalian leukocyte antigen CD37, mammalian lysosomal

membrane protein CD63, human tumour-associated antigen CD-029, and several others. These

proteins are all type II membrane proteins: they contain an N-terminal transmembrane (TM)

domain, which acts both as a signal sequence and a membrane anchor, and 3 additional TM

10 regions (hence the name fTM4'). The sequences contain a number of conserved cysteine

residues.

The disclosed NOV4 nucleic acid of the invention encoding a TSPAN-1 -like protein

includes the nucleic acid whose sequence is provided in Table 4A or a fragment thereof. The

invention also includes a mutant or variant nucleic acid any ofwhose bases may be changed

15 from the corresponding base shown in Table 4A while still encoding a protein that maintains

its TSPAN-1 -like activities and physiological functions, or a fragment of such a nucleic acid.

The invention further includes nucleic acids whose sequences are complementary to those just

described, including nucleic acid fragments that are complementary to any of the nucleic acids

just described. The invention additionally includes nucleic acids or nucleic acid fragments, or

20 complements thereto, whose structures include chemical modifications. Such modifications

include, by way ofnonlimiting 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.

25 In the mutant or variant nucleic acids, and their complements, up to about 20 percent of the

bases may be so changed.

The disclosedNOV4 protein ofthe invention includes the TSPAN-1 -like protein

whose sequence is provided in Table 4B. The invention also includes a mutant or variant

protein any ofwhose residues may be changed from the corresponding residue shown in Table

30 4B while still encoding a protein that maintains its TSPAN-1 -like activities and physiological

functions, or a fiinctional fragment thereof. In the mutant or variant protein, up to about 69

percent ofthe residues may be so changed.

The protein similarity information, expression pattern, and map location for the

TSPAN-l-like protein and nucleic acid (NOV4) disclosed herein suggest that this NOV4

35 protein may have important structural and/or physiological functions characteristic of the
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TSPAN-1 family. Therefore, the NOV4 nucleic acids and proteins of the invention are useful

in potential (diagnostic and therapeutic applications. These include serving as a specific or

selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or

amount of the nucleic acid or the protein are to be assessed, as well as potential therapeutic

5 applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target,

(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a

nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition

promoting tissue regeneration in vitro and in vivo.

The NOV4 nucleic acids and proteins of the invention are usefiil in potential diagnostic

10 and therapeutic applications implicated in various diseases and disorders described below. For

example, the compositions ofthe present invention will have efficacy for treatment ofpatients

suffering from Hypercalcemia, Ulcers, Inflammatory bowel disease, Diverticular disease,

Hirschsprung's disease , Crohnf

s Disease, Appendicitis, Fertility, Diabetes, Autoimmune

disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney

1 5 disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy,

Hypercalcemia, Lesch-Nyhan syndrome, 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, Transplantation,

20 and/or other pathologies. TheNOV4 nucleic acids, or fragments thereof, may further be useful

in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein

are to be assessed.

NOV4 nucleic acids and polypeptides are further useful in the generation of antibodies

that bind immunospecifically to the novel substances of the invention for use in therapeutic or

25 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. These novel proteins can be used in assay systems for functional analysis of

various human disorders, which will help in understanding ofpathology of the disease and

development ofnew drug targets for various disorders.

30

NOV5

A disclosed NOV5 nucleic acid of469 nucleotides (also referred to as CG56073-01)

encoding a novel Fatty Acid-Binding Protein, Epidermal-like protein is shown in Table 5A.

An open reading frame was identified beginning with an ATG initiation codon at nucleotides
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148-150 and ending with a TGA codon at nucleotides 395-397. Putative untranslated regions

upstream from the initiation codon and downstream from the termination codon are underlined

in Table 5A, and the start and stop codons are in bold letters.

Table 5A. NOV5 Nucleotide Sequence (SEQ ID NO:23)

GCXATCTGCC^CCATGGTCACCACTCAGCAGCTGCTAGGAAGATGGCGCCCAGCAGAa^G
AAATACCTCAAAGAAACAGGGATGAGAATGGCCCTGCAAAAAATTC
AGATGGTGCCATCTCTGATGGCAAAAGCTTGACT^
CACGGTTTTCTTCTAAACTTGGAGAGAAGTATGAAAGAACT^
TC^CTATTTGTCTGCAACTTTACAAAGCGTGCATTGGTTCAACACTGGGAArGGGATGAGGA
AAGAAAAACGAGAAGAAGAAAAGTGGGAGACAAAAAAGCAGGGATGGAATGCATTATGAACA
ATGTCACCTGTACTCAGATCTGTGAAAATAAAAAAAGCAGAATAAAAATTTCCTTACTGCTT
TGGAGAGCAATTAGCTGAGAGAAGGAACAATTTCA

The NOV5 nucleic acid was identified on chromosome 2 and has 313 of41 1 bases

(76%) identical to a gb:GENBANK-ID:AF059507|acc:AF059507.1 mRNA Scorn Bos taurus

(Bos taurus epidermal fatty acid-binding protein (E-FABP) mRNA, complete cds) (E = 4.5e~

4I
).

10 A disclosed NOV5 polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 145

amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort

and/or Hydropathy results predict that NOV5 has no signal peptide and is likely to be localized

in the nucleus with a certainty of 0.9775. In other embodiments, NOV5 may also be localized

to the microbody (peroxisome) with acertainty of 0.3925, the mitochondrial matrix space with

15 a certainty of 0.3600, or the lysosome (lumen) with a certainty of 0.1000.

Table 5B. Encoded NOV5 protein sequence (SEQ ID NO:24)

MVTTQQLLGRWRPAERKYLKETGMRMALQKIGAMTKPDGAISDGKSFTIKTKSTLKTTRFSSKLGEKYERTT
GDGRKNSLFVCNFTKRALVQHWEWDEERKTRRRKTC
S

The disclosedNOV5 amino acid sequence has 80 of 132 amino acid residues (60%)

identical to, and 96 of 132 amino acid residues (72%) similar to, the 135 amino acid residue

20 ptnr:SWISSPROT-ACC:P55052 protein from Bos taurus (Bovine) (Fatty Acid-Binding

Protein, Epidermal (E-FABP) pifferentiation- Associated Lipid Binding Protein LP2)) (E =

0.0).

NOV5 is expressed in at least retina. This information was derived by determining the

tissue sources ofthe sequences that were included in the invention including but not limited to

25 SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources.
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NOV5 also has homology to the amino acid sequences shown in the BLASTP data

listed in Table 5C.

Table 5C. BLAST results for NOV5

Gene Index/
Identifier

Protein/ Organism Length
!

(aa)

Identity
(%)

Positives
(%)

Expect

gi| 6648071 |ep|P5505

2 | FABE_BOVIN
FATTY ACID-
BINDING PROTEIN,
EPIDERMAL (E-

FABP)

135 80/133
(60%)

96/133
(72%)

4e-32

gi | 1293786 |gb | AAB41 LP2 [Bos taurus] 135 80/133
(60%)

96/133
(72%)

7e-32

gi | 4557581 |ref|NP_0
01435 . 1

|

(NM_001444)

fatty acid
binding protein 5

(psoriasis-
associated) ; E-
FABP [Homo
sapiens]

135 79/133
(59%)

95/133
(71%)

7e-31

gi|l36518B2|ref |XP_
011655. 5|
(XM_011655)

similar to fatty
acid binding
protein 5

(psoriasis-
associated) ; E-

FABP (H. sapiens)
[Homo sapiens]

135 73/133
(54%)

93/133
(69%)

2e-28

gi | 1836058
|

gb | AAB46
848. l| (S83247)

DA11 [Rattus sp.] 135 65/133
(48%)

88/133
(65%)

2e-25

The homology ofthese sequences is shown graphically in the ClustalW analysis shown

in Table 5D.

Table 5D ClustalW Sequence Alignment

1) NOV5 (SEQ ID NO: 24)

2) gi | 6648071
1
sp

|
P55052

|
FABE_BOVIN FATTY ACID-BINDING PROTEIN, EPIDERMAL (E-FABP)

(SEQ ID NO: 82)

3) gi|l293786|gb|AAB41297.l| (U55188)LP2 [Bos taurus] (SEQ ID NO: 83)

4) gi | 4557581] ref |NP_001435.l| (NM_001444) fatty acid binding protein 5 (psoriasis-

associated) ; E-FABP [Homo sapiens] (SEQ ID NO:84)

5) gi 1 13651882 1 ref | XP_011655 . 5 |

(XM_011655) similar to fatty acid binding protein 5

(psoriasis-associated); E-FABP (H. sapiens) [Homo sapiens] (SEQ ID NO:85)

6) gi|l836058|gb|AAB46848.l| (S83247) DA11 [Rattus sp.] (SEQ ID NO:86)

NOV5
gi 6648071 sp|P
gi 1293786 gb|A
gi 4557581 ref 1

gi 13651882 | ref
gi 1836058|gb]A

70 80

NOV5
gi 6648071 sp|P

|

gi 1293786 9b|A
gi 4557581 ref

|

gi 1365188:1
1 ref

gi 1836058 gb|A
|

KTTgFS^LGEKgEjgTTgjDGRK
KTTQFSCjjLGEKFEETTADGRK
kttqfscSlgekfeettadgrk
KTTQFSCjjLGEKFEETTADGRK
KTTQFSCyLGEjJjFEETTADGRK
kttSfsculgekfSettadgrk
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NOV5
gi 6648071 sp P
gi 1293786 gb A
gi 4557581 re*

gi 13651882 |ref
gi 1836058|gb|A

The fatty acid-binding protein (FABP) family consists of small, cytosolic proteins

believed to be involved in the uptake, transport, and solubilization oftheir hydrophobic

ligands. Members of this family have highly conserved sequences and tertiary structures.

Using an antibody against testis lipid-binding protein, a member ofthe FABP family, a protein

was identified from bovine retina and testis that coeluted with exogenously added

docosahexaenoic acid during purification. Amino acid sequencing and subsequent isolation of

its cDNA revealed it to be nearly identical to a bovine protein expressed in the differentiating

lens and to be the likely bovine homologue of the human epidermal fatty acid-binding protein

(E-FABP). From quantitative Western blot analysis, it was estimated that bovine E-FABP

comprised 0.9%, 0.1%, and 2.4% of retina, testis, and lens cytosolic proteins, respectively.

Binding studies using the fluorescent probe AD1FAB indicated that this protein bound fatty

acids of differing levels of saturation with relatively high affinities. Kd values ranged from 27

to 97 nM. In addition, the protein was immunolocalized to the Muller cells in the retina as well

as to Sertoli cells in the testis. The location ofbovine E-FABP in cells known to be supportive

to other cell types in their tissues and the ability ofE-FABP to bind a variety of fatty acids

with similar affinities indicate that it may be involved in the uptake and transport of fatty acids

essential for the nourishment of the surrounding cell types.

The disclosedNOV5 nucleic acid ofthe invention encoding a Fatty Acid-Binding

Protein, Epideimal -like protein includes the nucleic acid whose sequence is provided in Table

5A or a fragment thereof. The invention also includes a mutant or variant nucleic acid any of

whose bases may be changed from the corresponding base shown in Table 5A while still

encoding a protein that maintains its Fatty Acid-Binding Protein, Epidermal -like activities and

physiological functions, or a fragment of such a nucleic acid. The invention farther includes

nucleic acids whose sequences are complementary to those just described, including nucleic

acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

thereto, whose structures include chemical modifications. Such modifications include, by way

ofnonlimiting 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
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chemical stability ofthe modified nucleic acid, such that they may be used, for example, as

antiseuse binding nucleic acids in therapeutic applications in a subject. In the mutant or

variant nucleic acids, and their complements, up to about 24 percent ofthe bases may be so

changed.

5 The disclosedNOV5 protein ofthe invention includes the Fatty Acid-Binding Protein,

Epidermal -like protein whose sequence is provided in Table 5B. The invention also includes

a mutant or variant protein any ofwhose residues may be changed from the corresponding

residue shown in Table 5B while still encoding a protein that maintains its Fatty Acid-Binding

Protein, Epidermal-like activities and physiological functions, or a functional fragment

10 thereof. In the mutant or variant protein, up to about 52 percent of the residues may be so

changed.

The NOV5 nucleic acids and proteins ofthe invention are useful in potential

therapeutic applications implicated in psoriasis, basal and squamous cell carcinomas, obesity,

diabetis, and/or other pathologies and disorders involving fatty acid transport of skin, oral

15 mucosa, and/or other diseases, disorders and conditions ofthe like. TheNOV5 nucleic acid, or

fragments thereof, may further be useful in diagnostic applications, wherein the presence or

amount ofthe nucleic acid or the protein are to be assessed.

NOV5 nucleic acids and polypeptides are further useful in the generation ofantibodies

that bind immunospecifically to the novel substances of the invention for use in therapeutic or

20 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. For example the disclosed NOV5 protein have multiple hydrophilic regions,

each ofwhich can be used as an immunogen. This novel protein also has value in

development ofpowerful assay system for functional analysis of various human disorders,

25 which will help in understanding ofpathology of the disease and development ofnew drug

targets for various disorders.

NOV6

A disclosedNOV6 nucleic acid of 816 nucleotides (also referred to as CG50261-02)

30 encoding a novel Uncoupling Protein 1-like protein is shown in Table 6A. An open reading

frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and ending

with aTAA codon at nucleotides 814-816. The start and stop codons are in bold letters in

Table 6A
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Table 6A. NOV6 Nucleotide Sequence (SEQ ID NO:25)

ATGGGGGGCCTO
CGTGCTTGGCXSGACGTGATCACCTTCra
CCCOACGTCCAGTGTTATTAGGTATAAAGGTGTCCTGGGAACAATC^^
CGGATGAAACTCTACAGCGGGCTGCCTGCGGGGCTTC^GCGGC^WVTCAGCTCCGCCTCTCTCAGGATOT
GCCTCTACGACACGGTCCAGGAGTTCCTCACCGCAGGGAAAG
TTTAGCTGGTCTAACGACTGGAGGAGTGGCAGTATTCATTX5GGCAACCCACAGAGG
CTTCAAGCACAGAGCCATCTCCACGGAATCAAACCTCGCT^
TAGCAACAACCGAAGGCTTGACGGGTCTTTGGAAAGGGACTACTCCCAATCTGATGA
CAATTGTACAGAGCTAGTAACATATGATCTAATGAAGGAGGCCTTTGTGAAAAACAAC^
CAGTACAAAAGTGTGCCCAACTGTCCAATGAAAGTGTTCACTAA
GGTTGGTACCTTCCTTCTTGCGACTTGGATCCTGGAACGTCACT
ACGAGAACTGTCAAAGTCAAGGCAGACTATGGACTGTGCCACATAA

The disclosed NOV6 nucleic acid sequence , located on chromosome 4, has 628 of

628 bases (100%) identical to a gb:GENBANK-ID:HSU28480|acc:U28480.1 mRNA from

Homo sapiens (Human uncoupling protein (UCP) mRNA, complete cds) (E = l.le"
176

).

5 A disclosed NOV6 polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 271

amino acid residues and is presented using the one-letter amino acid code in Table 6B. Signal

P, Psort and/or Hydropathy results predict that NOV6 contains no signal peptide and is likely

to be localized extracellularly with a certainty of 0.4753. In other embodiments, NOV6 is also

likely to be localized to the plasma membrane with a certainty of 0.1900, to the microbody

10 (peroxisome) with a certainty of 0. 1544, or to the endoplasmic reticulum (membrane) with a

certainty of 0.1000

Table 6B. Encoded NOV6 protein sequence (SEQ ID NO:26).

MGGLTASDVHPTLGVQLFSAGIAACLADVITFPLDTAKVRLQVQGECPTSSVIRYKGVLGTITAWKTEGRMKLY
SGLPAGLQRQISSASLRIGLYDTVQEFLTAGKETAPSLGSKILAGLTTGGVAVFIGQPTEWKVRLQAQSHLHGI
KPRYTGTYNAYRI IATTEGLTGLWKGTTPNLMRSVIINCTELVTYDLMKEAFVKNNILAGQYKSVPNCAMKVFTN
BGPTAFFKGLVPSFLRLGSWNVIMFVCFEQLKRELSK3RQTMDCAT

The disclosed NOV6 amino acid sequence has 209 of209 amino acid residues (100%)

15 identical to, and 209 of 209 amino acid residues (100%) similar to, the 307 amino acid residue

ptnr:pir-id:G01858 protein from human (uncoupling protein 1, mitochondrial) (E = 4.8e'
140

).

NOV6 is expressed in at least the following tissues: Adrenal Gland/Suprarenal gland

and Brown adipose. 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,

20 Public EST sources, Literature sources, and/or RACE sources.

NOV6 also has homology to the amino acid sequences shown in the BLASTP data

listed in Table 6C.
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Table 6C. BLAST results for NOV6

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi | 11225256 |ref |NP_
068605. l|
(NM_021833)

uncoupling
protein 1;

thermogenin;
mitochondrial
brown fat
uncoupling
protein [Homo

sapiens]

307 271/307
(88%)

271/307
(88%)

e-144

gi| 1351353 | sp [ P2587
4

|

UCP1_HUMAN
MITOCHONDRIAL
BROWN FAT
UNCOUPLING
PROTEIN 1 (UCP 1}

(THERMOGENIN)

307 270/307
(87%)

270/307
(87%)

e-143

gi| 136689 |sp|P14271
|UCP1_RABIT

MITOCHONDRIAL
BROWN FAT
UNCOUPLING
PROTEIN 1 (UCP 1)

(THERMOGENIN )

306 226/307
(73%)

245/307
(79%)

e-117

gi|l09392|pir| |A324
46

uncoupling
protein - rabbit

306 225/307
(73%)

245/307
(79%)

e-117

gi|l351354|sp|P0457
5 | UCP1JVIESAU

MITOCHONDRIAL
BROWN FAT
UNCOUPLING
PROTEIN 1 (UCP 1)

(THERMOGENIN)

307 216/303
(71%)

238/303
(78%)

e-115

The homology of these sequences is shown graphically in the ClustalW analysis shown

in Table 6D.

10

15

20

25

30

35

Table 6D Information for the ClustalW proteins

1) NOV6 (SEQ ID NO: 26)

4) gi | 11225256 | ref|NP_068605.l| (NM_021833) uncoupling protein 1; thermogenin;

mitochondrial brown fat uncoupling protein [Homo sapiens] (SEQ ID NO: 87)

5) gi| 1351353 |sp|P25874|uCPl_HUMAN MITOCHONDRIAL BROWN FAT UNCOUPLING PROTEIN 1 (UCP

(THERMOGENIN) (SEQ ID NO: 88)

gi|l36689|sp|P1427l|UCPl_RABIT MITOCHONDRIAL BROWN FAT UNCOUPLING PROTEIN 1 (UCP

(THERMOGENIN) (SEQ ID N0:B9)

1)

6)

1)

7)

6.

1)

gi
109392 |pir
1351354 | sp

(THERMOGENIN)

|A32446 uncoupling protein - rabbit (SEQ ID NO: 90)

P04575|UCP1_MESAU MITOCHONDRIAL BROWN FAT UNCOUPLING PROTEIN 1

(SEQ ID NO: 91)

(UCP

10 20 30 40 50 60

....|....|....|....|....|....|.-..|....|....|....|....|....|
NOV6 MTGLVSLSYFPLSTRSCMiQSCRQPG^MWSLLLra^ 60

11225256
|
ref 1

1351353|sp|P --- - 1

136689|sp|Pl - " 1

109392 jpir
|

|
-- 1

1351354|sp|P 1

70 80 90 100 110 120

....|....|....|....|....|....|....|....|....|....|....|....|
NOV6 SASQPFAFNCTFPPITSGEVSVTWYKNSSKIPVSKIIQSRIHQDETWILFLPMEWGDSGV 120

11225256|ref " 1

1351353|sp|P -- 1

136689lsp|Pl - 1

109392 |pir
|

|
1

1351354|sp|p - - - 1

130 140 150 160 170 180

....|....|....|....|....|....|....|....|....|....|....|-...t
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NOV6 YQCVIKGRDSCHRIHVNlirVFEKHWCDTjSI
gi
gi
gi
gi
gi

11225256 1 ref
1351353|sp|P
136689
109392
1351354

1
sp

sp|Pl
pir

|

NOV6
gi
gi
gi
gi
gi

11225256 | ref
13 51353 | sp |

P

136689
109392
1351354|sp|P

sp|Pl
pirj"

N0V6
gi
gi
gi
gi
gi

11225256 |ref

1351353 | sp |

P

136689 |sp|Pl

109392 |pir
|

13 51354 | sp P

N0V6
gi
gi
gi
gi
gi

11225256 |ro£
13 51353 | sp |

P

136689|sp|Pl
109392 jpir

|

|

1351354 | sp |

P

N0V6
gi
gi
gi
gi
gi

11225256 |ref

1351353 | sp |

P

136689|sp|Pl
109392 jpir

|

|

1351354 | sp |

P

N0V6
gi
gi
gi
gi
gi

11225256 [ref
1351353|sp|P
136689|sp|Pl
109392 jpir

|

|

1351354 | sp j

P

N0V6
gi
gi
gi
gi
gi

11225256 |ref

1351353|sp|P
136689|sp|Pl
109392 jpir

|

|

1351354|sp(P

N0V6
gi
gi
gi
gi
gi

11225256 |ref
1351353|sp|P
136689|sp|Pl
109392 jpir

|

|

1351354 | sp j

P

550
....|....|....
prrcrpfppvqllqhtp!

560 570
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Tables 6E-F list the domain description from DOMAIN analysis results against NOV6.

This indicates that the NOV6 sequence has properties similar to those ofother proteins known

to contain this domain.

Table 6E. Domain Analysis ofNOV6
gnl |pfam|pfam0O153 , mito_carr, Mitochondrial carrier protein. (SEQ ID
NO:92)
CD-Length = 96 residues, 95.8% aligned
Score « 81.6 bits (200), Expect = 5e-17

Query : 111 PSLGSKILAGLTTGGVAVFIGQPTBWKVRLQAQSHLHGIKPRYTGTYNAYRI IATTEGL 170

I + +111 I +1 + I +111 III I +1 I + ++
I II

Sbjct: 3 LSFLASLLAGGIAGAIAALVTYPLDVVKTRLQVQGS SSKYKGILDCFKKIVKEEGR 58

Query: 171 TGLWXGTTPNLMRSVI1NCTELVTYDLMKEAFVKNN 206

II + ll I l
+

l 11+ +1+
I

Sbjct: 59 AGLYKGLGPTLLRVAPYAAIYFGTYEQLKKLLGKKL 94

Table 6F. Domain Analysis ofNOV6
gnl | Pfam|pfam0 0153 , mito_carr, Mitochondrial carrier protein.
NO:93)
CD-Length = 96 residues, 99.0% aligned
Score a 79.3 bits (194), Expect = 3e-16

(SEQ ID

Query: 10 HPTLGVQDFSAGIAACLADVITFPI^TAKVRLQVQGECPTSSVIRYKGVLGTITAVVKTE 69

I + III +1 ++I+III I llllll +III+I +11 I

Sbjct: 2 PLSFLASIiLAGGIAGAIAALVTYPLDVVKTRLQVQGSSS KYKGILDCFKKIVKEE 56

Query: 70 GRMKLYSGLPAGLQRQISSASLRIGLYDTVQEFLTAGKET 109

llllll II I++ I 1+ +++
I

57 GRAGLYKGLGPTLLRVAPYAAIYFGTYEQLKKLLGKKLGE 96Sbjct:

The uncoupling protein (UCP) ofmitochondria in brown adipose tissue is a specific

component unique to mammalian cells. ComplementaryDNAs for rat and mouse UCP were

isolated in several laboratories (Jacobson et al., 1985; Bouillaud et al., 1986; Ridley et al.,

1986). The cDNAs have been used to determine the sequence of rat UCP and to monitor

changes in UCP mRNA levels under various physiologic, pathologic, and pharmacologic

circumstances. A controversy exists concerning the physiologic significance ofbrown adipose

tissue in humans and its possible contribution to resistance to obesity (see 601665). There is,

however, a large amount of evidence that this tissue is present in young infants and also in

human adults in certain pathologic and nonpathologic situations.

Bouillaud et al. (1988) screened a human genomic library with a cDNA corresponding

to the UCP of rat brown adipose tissue mitochondria. They succeeded in cloning a 0.5-kb
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fragment containing 2 intronic regions and 2 exonic regions. The exonic regions encode a

sequence of 84 amino acids with a strong homology to the central domain of rat UCP.

Southern analysis experiments suggested that there is 1 copy of the gene in the human, as there

is in rodents. In Northern analysis experiments, the probe detected a specific 1.8-kb mRNA in

5 human brown adipose tissue obtained from 6 patients with pheochromocytoma and from 1

patient with a hibernoma.

Cassard et al. (1990) found that the human UCP gene spans 13 kb and contains a

transcribed region that covers 9 kb. It has 6 exons. The uncoupling protein has 305 amino

acids and a molecular weight of 32,786.

10 Fletcher et al. (1991) mapped the Ucp gene to mouse chromosome 8 in a location

between a segment that carries genes homologous to genes on human 8p, on the centromeric

side, and a segment that carries genes homologous to human genes on 16q, in the telomeric

direction. Thus, the human homolog ofUcp is probably on either 8p or 1 6q. Using in situ

hybridization, Cassard et al. (1990) assigned the human UCP gene to 4q3 1 , They found that

1 5 the primary structure ofUCP is similar to that ofADP/ATP translocator of skeletal muscle

(103220), the gene for which is also located on chromosome 4. Thus, the prediction from

homology to the mouse did not hold up.

Brown adipose tissue, because of its capacity for uncoupled mitochondrial respiration,

is an important site of facultative energy expenditure. It has been speculated that this tissue

20 normally functions to prevent obesity. Surgical efforts to ablate or denervate the brown

adipose tissue have been unsuccessful because ofthe diffuse deposits and substantial capacity

for regeneration and hypertrophy. Lowell et al. (1993) used a transgenic toxigene approach to

create 2 lines of transgenic mice with primary deficiency ofbrown adipose tissue. In

constructing these transgenic mice, Lowell et al. (1993) used the regulatory elements of the

25 gene for uncoupling protein to drive expression of the diphtheria toxinA chain (UCP-DTA) or

an attenuated mutant. At 16 days, both lines had deficient brown fat and obesity. In one line,

brown fat subsequently regenerated and obesity resolved. In the other line, the deficiency

persisted and obesity, with its morbid complications, advanced. Obesity developed in the

absence ofhyperphagia, indicating that brown fat deficient mice have increased metabolic

30 efficiency. As obesity progressed, transgenic animals developed hyperphagia. See also UCP2

(601693).

Uncoupling protein is a mitochondrial proton channel that is not coupled to oxidative

phosphorylation. Therefore, when a proton gradient is established across the inner

mitochondrial membrane, activation ofthe uncoupling protein leads to the uncoupled passage

84



WO 02/053742 PCT/US02/00375

of protons through the channel and the generation of heat. Expression and activation of

uncoupling proteins is usually mediated by the sympathetic nervous system and is directly

controlled by norepinephrine. This mechanism is part ofthe adaptive response to cold

temperatures. It also regulates energy balance. Manipulation ofthermogenesis could be an

5 effective strategy against obesity (Lowell et al, 1993). Enerback et al (1997) determined the

role ofUCP in the regulation ofbody mass by targeted inactivation ofthe UCP gene in mice.

They found that UCP-deficient mice consumed less oxygen after treatment with abeta-3-

adrenergic receptor agonist and that they were sensitive to cold, indicating that

thermoregulation was defective. However, this deficiency caused neither hyperphagia nor

10 obesity in mice fed on either a standard or a high-fat diet. Enerback et al. (1997) proposed that

the loss ofUCP may be compensated by UCP2, a homolog ofUCP that is ubiquitously

expressed and is induced in the brown fat ofUCP-deficient mice.

Adrenaline and noradrenaline, the main effectors of the sympathetic nervous system

and adrenal medulla, respectively, are thought to control adiposity and energy balance through

15 several mechanisms. They promote catabolism of triglycerides and glycogen, stimulate food

intake when injected into the central nervous system, activate thermogenesis in brown adipose

tissue, and regulate heat loss through modulation of peripheral vasoconstriction and

piloerection. Thermogenesis in brown adipose occurs in response to cold and overeating, and

there is an inverse relationship between diet-induced thermogenesis and obesity both in

20 humans and animalmodels. As a potential model for obesity, Thomas and Palmiter (1997)

generated mice that could not synthesize noradrenaline or adrenaline by inactivating the gene

that encodes dopamine beta-hydroxylase (DBH; 223360). These mice were cold intolerant

because they had impaired peripheral vasoconstriction and were unable to induce

thermogenesis in brown adipose tissue through uncoupling protein (UCP1). The mutants had

25 increased food intake but did not become obese because their basal metabolic rate (BMR) was

also elevated. The unexpected increase in BMR was not due to hyperthyroidism,

compensation by the widely expressed UCP2, or shivering.

The failure ofUCP1 expressed in E. coli inclusion bodies to carry out fatty acid-

dependent H(+) transport activity inclusion bodies made Echtay et al. (2000) seek a native

30 UCP cofactor. They identified coenzyme Q (CoQ, or ubiquinone) as such a cofactor. On

addition of CoQ(10) to reconstituted UCP1 from inclusion bodies, fatty acid-dependent proton

transport reached the same rate as with native UCP1. The proton transport was highly sensitive

to purine nucleotides and was activated only by oxidized but not reduced CoQ. Proton

transport of native UCP1 correlated with the endogenous CoQ content.
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The disclosed NOV6 nucleic acid ofthe invention encoding a Leucine-Rich Glioma-

Inactivated Protein-like protein includes the nucleic acid whose sequence is provided in Table

6A or a fragment thereof. The invention also includes a mutant or variant nucleic acid any of

whose bases may be changed from the corresponding base shown in Table 6A while still

5 encoding a protein that maintains its Leucine-Rich Glioma-Inactivated Protein-like activities

and physiological functions, or a fragment ofsuch a nucleic acid. The invention further

includes nucleic acids whose sequences are complementary to those just described, including

nucleic acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

10 thereto, whose structures include chemical modifications. Such modifications include, by way

ofnonlimiting 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 ofthe modified nucleic acid, such that they may be used, for example, as

antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or

15 variant nucleic acids, and their complements, up to about 10% percent of the bases may be so

changed.

The disclosed NOV6 protein ofthe invention includes the Leucine-Rich Glioma-

Inactivated Protein-like protein whose sequence is provided in Table 6B. The invention also

includes a mutant or variant protein any ofwhose residues may be changed from the

20 corresponding residue shown in Table 6B while still encoding a protein that maintains its

Leucine-Rich Glioma-Inactivated Protein-like activities and physiological functions, or a

functional fragment thereof. In the mutant or variant protein, up to about 29 percent of the

residues maybe so changed.

The above defined information for this invention suggests that these Leucine-Rich

25 Glioma-Inactivated Protein-like proteins (NOV6) may function as a member of a "Leucine-

Rich Glioma-Inactivated Protein family". Therefore, the NOV6 nucleic acids and proteins

identified here may be usefixl 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

30 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.
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The nucleic acids and proteins ofNOV6 are useful in any inflammatory diseases such

as obesity, hyperphagia, and/or other pathologies and disorders.

NOV6 nucleic acids and polypeptides are further useful in the generation of antibodies

that bind immunospecifically to the novel substances ofthe 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. For example the disclosed NOV6 protein have multiple hydrophilic regions,

each ofwhich can be used as an immunogen. This novel protein also has value in

development ofpowerful assay system for functional analysis of various human disorders,

which will help in understanding ofpathology of the disease and development ofnew drug

targets for various disorders.

NOV7

NOV7 includes three novel Leucine-Rich Glioma-Inactivated Protein -like proteins

disclosed below. The disclosed sequences have been namedNOV7a, and NOV7b.

NOV7a

A disclosed NOV7a nucleic acid of 1859 nucleotides (also referred to CG56077-01)

encoding a novel Leucine-Rich GUoma-Inactivated Protein-like protein is shown in Table 7A.

An open reading frame was identified beginning with an ATG initiation codon at nucleotides

101-103 and ending with a TGA codon at nucleotides 1760-1762. In Table 7A, the 5' and 3'

untranslated regions are underlined and the start and stop codons are in bold letters.
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Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:27)

AAGCCTCGCTCAGTCTTAAGCAAQAGGGGATGGATTCGCCCGCA^
TGGCGTTCAGGCGCTGTTGCTAGAAATCTCTGTCTTTACTCTC
CCCAAAGGGAAAGTGTCCCCTGCGCTGCTCCTGCTCTAAAGACAGC^
TGCCCGTCAGCTTCTCTCCGACCCTGCTGTCACTCTCACTCGTCAGGACGGGAGTCACCCAGCTGAAGGCC
GGCAGCTTCCTGAGAATTCCGTCTCTGCACCTGCTCCT
CGATGCATTTGCGGGCCTGTCCCACCTGCAGTACCTCTTCATCGA
AGAATGTCCTCAGAGGACTTCGCTCGCTTACACACCT
AGATTCCKjTTCCGAGGCOTGGAC^CCCTTACTCATGTGGACCTC^
CCGCGTCCTCTGGCTCCTGCAGTGGATGCCCACCGTC^^
CCGCCTCCCTGAGCCACATGC^GCTCCACCACCTCGACCC^^
TCCTGGTTCCAGACGGTGGGGGAGTCGGCACTGAGCGTAGAGC^
TGTGCTGGCACAGCCCTTCGCCGGCCGCTGCCTGATTCTCTCCTGGGACTACAGCCTGCAGCGCTTCCG^
CCGAGGAAGAGCTGCCCGCGGCCTCCGTGGTGTCCTGCAAGC^
CTGGCTGCCCGCCTGTGGGGGGGCTCACAGCTGTGGGCCC^
GCAGACCCTGGCCCCGCGGCGGCTGCTGCGGCCCAATGACGCCGAGCTCCTGTGGCTGGAAGGGC^CCCT
GCTTCGT^TGGCCGATGCCTCCAAGGCGGGCAGCACCACGCTGCTGTGCCX3CGACGGGCCCGGCTTTTAC
CCGCACCAGAGCCTGCACGCCTGGCACCX3GGACACGGACGCTGAGGCCCTGGAGCTGGACGGCCGGCCCCA
CCTGCTGCTGGCCTCGGCTTCCCAGCGGCCCGTGCTCTTCCACTGGACCGGTGGCCGCTTCGAGAGACGCA
CAGACATCCCGAGGGCCGAGGATGTCTATGCCACACGCCACTTCCAGGCTGGTGGGGACGTGTTCCTGTGC
CTCACACGCTACATTGGGGACTCCATGGTCATGCGCTGGGACGGCTCCATGTTTCGTCTGC^^
TCCCTCGCGCGGTGCCCACGTCTTCC^GCCACTGCTCATCGCCAGGGACCAGCTGGCCATCCTAGGCAGCG
ACTTCGCCTTCAGCCAGGTCCTCCGCCTTGAGCCTGACAAGGGGCTCCTGGAGCCACTGCAGGAGCTGGGG
CCTCCGGCCCTGGTGGCCCCCCGTGCCTTTGCCCACATCACTATGGCCGGCAGACGCTTCCTCTTTGCTGC
TTGCTTrAAGGGCCCCACACAGATCTACCAGCAT^CGAGATCGACCTCAGTGCCTGAGM
ACTCTGGGCATGGCTGGGGCCCCTGGACX3GCCCCTTGGCTGGCTCCTGGCCCTACTTGGGGTGATGGCCCG
CCTGTGAGCTGCT

The disclosed NOV7a nucleic acid sequence, localized to the ql2 region of

chromosome 19, has 940 of 1619 bases (58%) identical to a gb:GENBANK-

ID:HSU53204|acc:U53204.1 mRNA from Homo sapiens (Human plectin (PLEC1) mRNA,

5 complete cds)(E = 7.0e"
301

).

A disclosed NOV7a polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 553

amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal

P, Psort and/or Hydropathy results predict that NOV7a has a signal peptide and is likely to be

localized in the microbody (peroxisome) with a certainty of 0.6562. In other embodiments,

10 NOV7A is also likely to be localized to the lysosorne (lumen) with a certainty of 0.2474, or to

the mitochondrial matrix space with a certainty of 0.1000.

Table 7B. Encoded NOV7a protein sequence (SEQ ED NO:28).

TOSPAAIJUQC^
SLSLVRTGVTQLKAGSFLRIPSLHLLLFTSNSFS^
THLSLANNHLETLPRFLFRGLDTLTHVD^
HLDPKTFKCRAIELSWE^TVGESALSVEPFSYQGEPHIVLAQPFAGRCLILSWDYSLQRFRPEEELPAAS^
VSCKPLVLGPSLFVLAARLWGGSQLWARPSPGLRLA^
GSTTLLCRDGPGFYPHQSLHAWHRDTDAEALELDG
ATRHFQAGGDVFLCLTRYIGDSMVMRVJDGSMFRLLQQLPSRGAHVFQPIjLIARDQLAILGSDFAFSQVIiRL
EPDKGLLEPLQELGPPALVAPRAFAHITMAGRRFLFAACFKGPTQIYQHHEIDLSA
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The disclosed NOV7a amino acid sequence has 274 of 557 amino acid residues (49%)

identical to, and 380 of 557 amino acid residues (68%) similar to, the 557 amino acid residue

ptnr:SPTREMBL-ACC:Q9JIAl protein from Mus musculus (Mouse) (Leucine-Rich Glioma-

Inactivated 1 Protein Precursor) (E = 2.5e~
143

).

5 NOV7a is expressed in at least the following tissues: Adipose, Brain, Cervix, Heart,

Hippocampus, Hypothalamus, Kidney Cortex, Liver, Lung, Myometrium, Nasoepithelium,

Pancreas, Prostate, Retina, Small Intestine, Spinal Chord, Stomach, Substantia Nigra, Testis,

Thalamus, Thymus, Vein. This information was derived by determining the tissue sources of

the sequences that were included in the invention including but not limited to SeqCalling

10 sources, Public EST sources, Literature sources, and/or RACE sources.

In addition, the sequence is predicted to be expressed in skin and muscle because of the

expression pattern of(GENBANK-ID: gb:GENBANK-ID:HSU53204|acc:U53204.1) a closely

related Human plectin (PLEC1) mRNA, complete cds homolog.

NOV7b

15 In the present invention, the target sequence identified previously, NOV7a, was

subjected to the exon linking process to confirm the sequence. PCR primers were designed by

starting at the most upstream sequence available, for the forward primer, and at the most

downstream sequence available for the reverse primer. In each case, the sequence was

examined, walking inward from the respective termini toward the coding sequence, until a

20 suitable sequence that is either unique or highly selective was encountered, or, in the case of

the reverse primer, until the stop codon was reached. Such primers were designed based on in

silico predictions for the full length cDNA, part (one or more exons) ofthe DNA or protein

sequence of the target sequence, or by translated homology of the predicted exons to closely

related human sequences sequences from other species. These primers were then employed in

25 PCR amplification based on the following pool ofhuman cDNAs: 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,

30 uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high

redundancy. The resulting sequences from all clones were assembled with themselves, with

other fragments in CuraGen Corporation's database and with public ESTs. Fragments and

ESTs were included as components for an assembly when the extent of their identity with

another component ofthe assembly was at least 95% over 50 bp. In addition, sequence traces
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were evaluated manually and edited for corrections if appropriate. These procedures provide

the sequence reported below, which is designated Accession NumberNOV7b. This differs

from the previously identified sequence (Accession Number NOV7a) in being a splice variant.

A disclosed NOV7b nucleic acid of 1482 nucleotides (also referred to CG56077-02)

5 encoding a novel Leucine-Rich Glioma-Inactivated Protein-like protein is shown in Table 7G

An open reading frame was identified beginning with an TTC initiation codon at nucleotides

1-3 and ending with a TGA codon at nucleotides 1480-1482. In Table 7C, the 5' and 3'

untranslated regions are underlined and the start and stop codons are in bold letters. Because

the start codon forNOV7b is not a traditional initiation codon, NOV7b may be a partial

10 reading frame that extends further in the 5' direction.

Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:29)

"tcccgagaottggaagttct
cottttggaaattggaagacccccaaagggaaagtgtc^
TGTGTGAGGGCTCCCCGGACCTGCCCGTCAGCTTCTCTCCGAC^
AGCTaCTCGTCAGGACGGGAGTCACCCAGCTGAAGGCa3GCAGCTTCCTGAGAATTCCGTCTCTGCACCT
GCTGCTCTTCACCTCCAACTCCTTCTCCGTGATTGAGGACGATGCATTTGCGGGCCTGTCCCACCTGCAGT
ACCTGTTC^TCGAGGAC^TGAGATTGGCTC(^TCTCTAAGAATGCCCTC^GAGGACTTCGCTCGCTTACA
CACCTGAGCCTGGCCAATAACCATCTGGAGACCCTCCCCAGATTCCTGTTCCGAGGCCTGGACACCCTTAC
TCATGTGGACCTCCGCGGGAACCCGTTCCAGTGTGACTGCCXSCGTCCTCTGGCrrCCTGCAGTGGATGCCCA
CCGTGAATGCCAGCGTGGGGACCGfeCGCCTGTGCGGG
CTCGACCCCAAGACTTTCAAGTGCACAGCGGCCTCCGTGGTGTCCTGCAAGCCACTGGTGCTGG
CCTCTTCGTGCTGGCTGCCCGCCTGTGGGGGGGCTCACAGCTGTGGGCCCGGCCCAGTCCCX5GCCTGCGCC
TGGCCCCAACGCAGACCCTGGCCCCGCGGCGGCTCCTGCGGCCCAATGACGCCGAGCTCCTGTGGCTGGAA
GGGCAACCCTGCTTCGTGGTGGCCGATGCCTCCAAGGCGGGCAGCACCACGTGCAGCGCTTCCGGCCCGAG
GAAGAGCTGCCCGAGCCTGCACGCCTGGCACCX3GGACACGGACGCTGAGGCCCTGGAGCTGGACGGCCGGC
CCCACCTGCTGCTGGCCTCGGCTTCCCAGCGGCCCGTGCTCTTCCACTGGACCGGTGGCCGCTTCGAGAGA
CGCACGGACATCCCCGAGGCCGAGGATGTCTATGCCACACGCCACTTCCAGGCTGGTGGGGACGTGTTCCT
GTGCCTCACACGCTACATTGGGGACTCCATGGTCATGCGCTGGGACGGCTCCATGTTTCGTCTGCTGCAGC
AACTTCCCTCGCGCGGTGCCCACGTCTTCCAGCC^CTGCTCATCGCCAGGGACCAATTGGCCATCCTAGGC
AGCX^CTTCGCCTTCAGCCAGGTCCTCCGCCTTGAGCCTGACAAGGGGCTCCTGGAGCCACTGCAGGAG^
GGGGCCTCTGGCCCTGGTGGCCCCCCGTGCCTTTGCCCACATCACTATGGCCGGCAGACGCTTCCTCTTTG
CTGCTTGCTTTAAGGGCCCCACACAGATCTACCAGCATCACGAGATCGACCTCAGTGCCTGA

The disclosed NOV7b nucleic acid sequence, localized to the q24 region of

chromosome 10, has 559 of 919 bases (60%) identical to a gb:GENBANK-

15 ID:SC6D10|acc:AL138538.1 mRNA from Streptomyces coelicolor A3(2) {Streptomyces

coelicolor cosmid 6D10) (E = 9.8e"
10

).

A disclosed NOV7b polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 493

amino acid residues and is presented using the one-letter amino acid code in Table 7D. Signal

P, Psort and/or Hydropathy results predict that NOV7b has a signal peptide and is likely to be

20 localized in the endoplasmic reticulum (membrane) with a certainty of 0.8200. In other

embodiments, NOV7b is also likely to be localized to the microbody (peroxisome) with a

certainty of 0.3264, to th plasma membrane with a certainty of 0.1900, or to the endoplasmic
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reticulum (lumen) with a certainty of 0.1000. The most likely cleavage site foxNOV7b is

between positions 25 and 26: LFL-LE.

Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:30).

SSLVRTGVTQLKAGSFLRIPSLHLLLFTSNSFSVIEDDAFAGLSHLQYLFIEDNEIGSISKNALRGLRSLT

HLSLANNHLETLPRFLFRGLDTIiTHVDLRGOT
LDPKTFKCTAASWSOCPLVLGPSIiFVIAARLW^
GQPCFWADASKAGSTTCSASGPRKSCPSLHAWHRDTDAEALELDGRPHLL
RTDIPEAEDVYATRHF^GGDVFLCLTRYIGDSMVI^^
SDFAFSQVLRLEPDKGLLEPLQELGPIiALVAPRAFAHIT^GRRFLFAACFKGPTQIYQHHEIDLSA

The disclosed NOVTb amino acid sequence has 137 of 295 amino acid residues (46%)

identical to, and 191 of295 amino acid residues (64%) similar to, the 557 amino acid residue

ptnr:SPTREMBL-ACC:Q9JIAl protein fromMus musculus (Mouse) (Leucine-Rich Glioma-

Inactivated 1 Protein Precursor) (E = 5.7e"
122

).

NOV7b is expressed in at least brain. Expression information was derived from the

tissue sources of the sequences that were included in the derivation ofthe sequence of

CuraGen Acc. No. CG56077-02.

NOV7 also has homology to the amino acid sequence shown in the BLASTP data

listed in Table 7E.

Table 7E. BLAST results for NOV7

Gene Index/
Identifier

Protein/ Organism liength

(aa)

Identity
(%)

Positives
(%)

Expect

gi|9938002[ref (NPJ)6
4674. 1| (NM_020278)

leucine-rich,
glioma
inactivated 1

[Mus musculus]

557 271/561
(48%)

376/561
(66%)

e-157

gi | 4826816 |ref |NP_00
5088. 1| (NMJJ05097)

leucine-rich,
glioma
inactivated 1

precursor [Homo

sapiens]

557 265/542
(48%)

354/542
(66%)

e-151

gi | 15722102 | emb | CAC7
8757. 1| (AL35B154)

DA512J3.1
(leucine-rich,
glioma
inactivated 1)

[Homo sapiens]

461 225/464
(48%)

308/464
(65%)

e-129

gi 115620891 |dbj [BAB6
7809. l| (AB067503)

KIAA1916 protein
[Homo sapiens]

542 211/513
(41%)

312/513
(60%)

e-113

gi| 4590406 |gb|AAD265
67.1|AF126540 1
(AF126540)

slit protein
[Drosophila
raelanogaster]

1504 58/187
(31%)

89/187
(47%)

2e-18

The homology ofthese sequences is shown graphically in the ClustalW analysis shown

in Table 7F.
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Table 7R Information for the ClustalW proteins

1) N0V7 (SEQ ID NO: 30)

2) gi|9938002|ref |NP_064674.l| (NM_020278) leucine-rich, glioma inactivated 1 iMus

musculus] (SEQ ID NO: 94)

3) gi|4826816|ref |NP_005088.l| (NM_005097) leucine-rich, glioma inactivated 1

precursor iHomo sapiens] (SEQ ID NO: 95)

4) gi| 15722102) emb |CAC78757.l| (AL358154) bA512J3.1 (leucine-rich, glioma
inactivated 1) [Homo sapiens] (SEQ ID NO: 96)

5) gi|l562089l|dbj |BAB67809.l| (AB067503) KIAA1916 protein [Homo sapiens] (SEQ ID

NO:97)

6) gi|4590406|gb|AAD26567.l|AF126540_l (AF126540) slit protein [Drosophila

melanogaster] (SEQ ID NO: 98)

NOV7a
NOV7b
gi 9938002 |ref

|

gi 4826816 jref
j

gi 15722102 emb
gi 15620891 dbj

g± 4590406 |gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

9938002 (ref

|

4826816 | ref

j

15722102 | emb
15620891] dbj
4590406|gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

9938002 |ref

|

4826816 jref

j

15722102 | emb
15620891 | dbj
4590406 |gb|A

NOV7a
NOV7b
gi 9938002 ref 1

gi 4826816 ref
gi 15722102 | emb
gi 1562089l|dbj
gi 4590406 |gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

9938002 |ref

|

4826816 jref

j

15722102 ) emb
1562089l|dbj
459040 6 |

gb |

A

NOV7a
NOV7b

MDSPi

40 50

I

ITEGRQPPiKj-

'JjLEIGRPP^-

^TBGKKPA^-
""'

EGKKPAjri-

|....|,

60

40
33

39
39
1

-CGALG -^LLlfflLGAftCffl^PRSAQVRRL 30
- - -MAAPSRTTLMFPPFRLQLRLgi^^ 5 7

I

100

|--pd^sfsp,i|l
- -PDL

j
VSFSPIjEiL

:--RsisRTVPPD^I

r -RS03RTVPPWl

110 12 0

iGT 69
ELQGNN 111
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gi
gi
gi
gi

9938002
4826816
15722102
15620891
4590406|gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

9938002 |ref

|

4826816 I
ref

j

15722102 | emb
I562089l|dbj
4590406|gb|A

NOV7a
NOV7b
gi 9938002 ref

|

gi 4826816 ref
|

gi 15722102 emb
gi 15620891 dbj
gi 4590406|gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

ref
|

ref
j

9938002
4826816
15722102 | emb
1562089l|dbj
4590406|gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

9938002 | ref

|

4826816|ref

|

15722102 | emb
1562089l|dbj
4590406 |gb|A

NOV7a
NOV7b
gi
gi
gi
gi
gi

9938002 j ref
4826816 | ref
15722102 | emb
1562089l|dbj
4590406|gb|A

GLTEHAPMECGAENSCPHPCRCADGIVDCREKSLTSVPVTLPDJ

370 380 390 400 410

•ICTEjF 226
iBhf 226
•iBsF 130

7F 217
351

420

KLSGECRMDSDCPAMCHCEGTTVDCTGRGLKEIPRDI PLH'

610 620 630 640 650 660

GRIiPHLVKLELKRNQLTGIEPNAFSGASHIQ:

NOV7a
N0V7b
gi
gi
gi
gi
gi

9938002|ref

|

4826816 | ref

j

15722102 | emb
1562089l|dbj
4590406|gbjA

670

|....|
gliDG

DG
JlARPPliAL-R'

IVRTPQTL-RT
JiWtpqtl-rt

SpyDID G--
^QISCVqPGSFEHLNSLTS

T-
T- Qh 323

S KK 404
iLNGGAARCGAPSKVR 711

N0V7a
N0V7b
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gi
gi
9i
gi
gi

9938002|ref
4826816 | ref
15722102
15620891
4590406|gb|A

NOWa
NOV7b
gi 9938002 ref
9i 4826816 ref
gi 15722102 emb
gi 15620891 dbj
gi 4590406|gb|A

N0V7a
N0V7b
gi
gi
gi
gi
gi

9938002 [ref

|

4826816|ref

|

15722102
|
exrib

1562089l|dbj
4590406 |gb|A

NOV7a
NOV7b
gi 9938002 ref
gi 4826816 ref
gi 15722102 | emb
gi 15620891|dbj
gi 4590406|gb|A

•SEFKCSSENSEGCgG

790 800

458
458
362

443
RNQLKSIPRGI PAjEjSEy 771

910 920 930 940 950 960

N0V7a E
N0V7b
gi 9938002 ref I

gi 4826816 ref I

gi 15722102 | emb I

gi 1562089l|dbj I

gi 4590406 gb|A Y

553
493
557
557
461
542

PGIARCAEPEQMKDKljILSTPSSSFVCRGRVRKnDIl^CNACFEQPCQNQAQOTMP 950

970 980 990
..|....|....|..

1000 1010 1020

|....|
553
493
557

-- 557
461
542

QREYQCLCQPGYHGKHCEFMIDACTGNPCRimATCTVLEEGRFSCQCAPGYTGARCETNI 1010

N0V7a
N0V7b
gi
gi
gi
gi

gi

9938002 | ref

|

4826816 | ref

I

15722102 | emb
1562089l|dbj
4590406

|
gb |

A

N0V7a
N0V7b
gi
gi
gi
gi

9938002 | ref

|

4826816 | ref

|

15722102 | emb
1562089l|dbj

1030
..|...

1040 1050 1060 1070 1080

|....|.
553

-- 493
- - 557

557
461

- 542

DDCLGEIKCQNNATCIDGVESYKCECQPGFSGEFCDTKIQFCSPEFNPCANGAKCMDHFT 1070

1090
..|...

1100 1110 1120
|....|

1130
..|...

1140

553
493
557
557
461
542

gi 4590406 |gb
|
A HYSCDCQAGFHGTNCTDNIDDCQNHMCQNGGTCVDGINDYQCRCPDDYTGKYCEGHNMIS 1130

N0V7a
N0V7b

1150
.|....|....|.

1160 1170 1180 1190
|....|....|

1200

553
493
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gi
gi
gi
gi
gi

9938002|ref

|

4826816|ref

j

15722102 jemb
1562089l|dbj
4590406|gb|A MMYPQTSPCQNHECKHGVCPQPNAQGSDYLC^CHPGYTGKWCEYLTSISFVH^SFVEIj^

557
557
461
542
1190

NOV7a
NOV7b
gi 9938002 Iref

|

gi 4826816 ref
gi 15722102 emb
gi 15620891 dbj
gi 4590406|gb|A

1210 1220 1230
..|...

1240
..|...

1250 1260

553
- - 493

557
557
461

-- - 542

PLRTRPEANVTIVFSSAEQNGILMYDGQDAHLAVELFNGRIRVSYDVGNHPVSTWYSFEM 1250

NOV7a
NOV7b
gi 9938002 ref
gi 4826816 ref
gi 15722102 | emb
gi 1562089l|dbj
gi 4590406|gb|A

1270
..|...

1280 1290

|....|....|

1300
..|...

1310 1320

- 553
493

- - 557
557
461

- -- 542

VADGKYHAVBLIiAIKKNFTLRVDRGLARSIINEGSNDYLKLTTPMFLGGLPVDPAQQAYK 1310

NOV7a
NOV7b
gi 9938002 |ref

|

gi 4826816 ref
gi 15722102 emb
gi 15620891 dbj

gi 4590406|gb|A

1330

|..

|

1340 1350
..|...

1360 1370 1380

.|....|....|....|.
553

-- 493
— 557

557
461

- 542

NWQIRNLTSFKGCMKEVWINHKLVDFGNAQRQQKITPGCALLEGEQQEEEDDEQDFMDET 1370

N0V7a
N0V7b
gi
gi
gi
gi
gi

9938002 | ref

|

4826816|ref

|

15722102 |emb

1562089l|dbj
4590406|gb|A

1390 1400 1410 1420 1430 1440

l-.-.l |....|
553
493
557
557
461
542

PHIKEEPVDPCLENKCRRGSRCVPNSNARDGYQCKCKHGQRGRYCDQGEGSTEPPTVTAA 1430

1450

N0V7a
N0V7b
gi
gi
gi
gi
gi

9938002|ref

|

4826816|ref

I

15722102 | emb
1562089l|dbj
4590406|gb|A

1460
..|...

1470

|....|

1480 1490 1500

STCRKEQVREYYTENDCRSRQPLKYAKCVGGO^ KN

553
493
557
557
461
542
1490

1510

N0V7a
N0V7b
gi
gi
gi
gi
gi

ref
|

ref I

9938002
4826816
15722102 jemb
1562089l|dbj
4590406|gb|A

|....|
553

-- 493
- 557
- 557

461
542

LDIVRKCGCTKKCY 1504
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Tables 7E-G list the domain description from DOMAIN analysis results against

NOV7. This indicates that theNOV7 sequence has properties similar to those of other

proteins known to contain this domain.

Table 7E. Domain Analysis ofNOV7

gnl | Smart | smart000 82, LRRCT, Leucine rich repeat C-terminal domain

(SEQ ID NO: 99)

CD-Length = 51 residues, 100.0% aligned
Score =46.6 bits (109), Expect = 3e-06

Query:

Sbjct:

173 NPFQCDCRVLWLLQWMPTVNASVGTGA- -CAGPASLSHMQLHHLDPKTFKCT 222

III III + NI+I+ II I II IN -Ml
1 NPFICDCELRWLLRWLQANRHLQDPVDLRCASPESL-RGPLLLLLPSSFKCP 51

10

Table 7F. Domain Analysis ofNOV7

gnl|Pfam|pfam01463, LRRCT, Leucine rich repeat C-terminal domain.

Leucine Rich Repeats pfam00560 are short sequence motifs present in a

number of proteins with diverse functions and cellular locations.

Leucine Rich Repeats are often flanked by cysteine rich domains. This

domain is often found at the C-terminus of tandem leucine rich

repeats. (SEQ ID NO:100)
CD-Length = 51 residues, 98.0% aligned
Score = 45.4 bits (106), Expect = 7e-06

Query: 173 NPFQCHDCHIVLWLLQWMPTVNASVGTGA- -CAGPASLSHMQLHHLDPKTFKC 221

III III l l l+l+ II I II I I I I I

Sbjct : 1 NPFICDCELRWLLRWLREPRRLEDPEDLRCASPESL-RGPLLELLPSDFSC 50

15

20

Table 7G. Domain Analysis ofNOV7

gnl| Smart | smart00369, LRR_TYP, Leucine-rich repeats, typical (most

populated) subfamily (SEQ ID NO: 101)

CD-Length * 24 residues, 100.0% aligned
Score » 35.8 bits (81), Expect = 0.006

25

Query: 138 LRSLTHLSLANNHLETLPRFLFRG 161

hi I Ml I +11 l+l

Sbjct: 1 LPNLRELDLSNNQLSSLPPGAFQG 24

Loss ofheterozygosity for 10q23-26 is seen in over 80% of glioblastoma multiforme

tumors. A novel gene, LGI1 (Leucine-rich gene-Glioma Inactivated), is rearranged as a result

ofthe t(10;19)(q24;ql3) balanced translocation in the T98G glioblastoma cell line lacking any

normal chromosome 10. Rearrangement of the LGI1 gene was also detected in the A172

glioblastoma cell line and several glioblastoma tumors. These rearrangements lead to a

complete absence ofLGI1 expression in glioblastoma cells. The LGI1 gene encodes a protein
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with a calculated molecular mass of 60 kD and contains 3.5 leucine-rich repeats (LRR) with

conserved flanking sequences. In the LRR domain, LGI1 has the highest homology with a

number oftransmembrane and extracellular proteins which function as receptors and adhesion

proteins. LGI1 is predominantly expressed in neural tissues, especially in brain; its expression

5 is reduced in low grade brain tumors arid it is significantly reduced or absent in malignant

gliomas. Its localization to the 10q24 region, and rearrangements or inactivation in malignant

brain tumors, suggest that LGI1 is a candidate tumor suppressor gene involved in progression

of glial tumors.

The disclosedNOV7 nucleic acid of the invention encoding a Leucine-Rich Glioma-

10 Inactivated Protein-like protein includes tihe nucleic acid whose sequence is provided in Table

7A, 7C or a fragment thereof. The invention also includes a mutant or variant nucleic acid any

ofwhose bases may be changed from the corresponding base shown in Table 7A or 7C while

still encoding a protein that maintains its Leucine-Rich Glioma-Inactivated Protein-like

activities and physiological functions, or a fragment of such a nucleic acid The invention

15 further includes nucleic acids whose sequences are complementary to those just described,

including nucleic acid fragments that are complementary to any of the nucleic acids just

described. The invention additionally includes nucleic acids or nucleic acid fragments, or

complements thereto, whose structures include chemical modifications. Such modifications

include, by way ofnonlimiting example, modified bases, and nucleic acids whose sugar

20 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 the mutant or variant nucleic acids, and their complements, up to about 40 percent of the

bases may be so changed.

25 The disclosedNOV7 protein of the invention includes the Leucine-Rich Glioma-

Inactivated Protein-like protein whose sequence is provided in Table 7B or 7D. The invention

also includes a mutant or variant protein any ofwhose residues may be changed from the

corresponding residue shown in Table 7B or 7D while still encoding a protein that maintains

its Leucine-Rich Glioma-Inactivated Protein-like activities and physiological functions, or a

30 functional fragment thereof. In the mutant or variant protein, up to about 69 percent ofthe

residues may be so changed.

The protein similarity information, expression pattern, and map location for the

Leucine-Rich Glioma-Inactivated Protein-like protein and nucleic acid (NOV7) disclosed

herein suggest thatNOV7 may have important structural and/or physiological functions
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characteristic of the Leucine-Rich Glioma-Ihactivated Protein-like family. Therefore, the

NOV7 nucleic acids and proteins of the invention afe useful in potential diagnostic and

therapeutic applications. These include serving as a specific or selective nucleic acid or

protein diagnostic and/or prognostic marker, wherein the presence or amount ofthe nucleic

5 acid or the protein are to be assessed, as well as potential therapeutic applications such as the

following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target

(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene

therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in

vitro and in vivo.

10 TheNOV7 nucleic acids and proteins of the invention are useful in potential diagnostic

and therapeutic applications implicated in various diseases and disorders described below

and/or other pathologies. For example, the compositions ofthe present invention will have

efficacy for treatment ofpatients suffering from cardiomyopathy, atherosclerosis,

hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD),

15 atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis,

ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity,

transplantation, anemia
,
bleeding disorders, scleroderma,diabetes, Von Hippel-Lindau (VHL)

syndrome, pancreatitis, obesity, fertility, cirrhosis, inflammatory bowel disease, diverticular

disease,hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura,

20 immunodeficiencies, graft versus host disease, 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, multiple sclerosis, leukodystrophies,

neuroprotection, systemic lupus erythematosus, autoimmune disease, asthma, emphysema,

25 scleroderma, allergy, ARDS, autoimmune disease, renal artery stenosis, interstitial nephritis,

glomerulonephritis, polycystic kidney disease, systemic lupus erythematosus, renal tubular

acidosis, IgA nephropathy Cholesteryl ester storage disease; Corneal dystrophy, Thiel-Behnke

type; Dubin-Johnson syndrome; Leukemia, T-cell acute lymphocytic; Retinol binding protein,

deficiency of; SEMD, Pakistani type; Spinocerebellar ataxia, infantile-onset, with sensory

30 neuropathy; Split hand/foot malformation, type 3; Tolbutamide poor metabolizer; Urofacial

syndrome; Warfarin sensitivity; Wolman disease, and/or other pathologies/disorders. The

NOV7 nucleic acid, or fragments thereof, may further be useful in diagnostic applications,

wherein the presence or amount of the nucleic acid or the protein are to be assessed.
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NOV7 nucleic acids and polypeptides 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. For example the disclosed NOV7 protein have multiple hydrophilic regions,

each ofwhich can be used as an immunogen. This novel protein also has value in

development ofpowerful assay system for functional analysis of various human disorders,

which will help in understanding ofpathology of the disease and development ofnew drug

targets for various disorders.

NOV8

A disclosed NOV8 nucleic acid of430 nucleotides (also referred to as AL163195_dal)

encoding a novel RNase-like protein is shown in Table 8A. An open reading frame was

identified beginning with an ATG initiation codon at nucleotides 16-18 and ending with a

TAA codon at nucleotides 408-410. A putative untranslated region upstream from the

initiation codon is underlined in Table 8A. The start and stop codons are in bold letters.

Table 8A. NOV8 nucleotide sequence (SEQ ID NO:31).

GGGGAATTCGCCCTTATGATATGTCTTCCACATTACT^
GAAACAGTTCGGGTAATGACAAAGAGTC
GATCGTGCAAGTGGAGCAATAACTTCATCCGCAGCTCCACAGAAGTGATGCGCAGGGTCCACAGGGCCCCCA
GCTGCAAGTTTGTACAGAATCCTGGCATAAGCTGCTGTGAGA
TCACTACAGGCAAACAATTCCCCAGGTGCCAATACCAT^
TGAC&GGTCATTCTCTGATGAQCTGGTTAGTTTGTGQCTCT

The NOV8 nucleic acid sequence is located on chromsome 14.

The disclosed NOV8 polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 has

129 amino acid residues and is presented in Table 8B using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict thatNOV8 has a signal peptide and is likely

to be localized to the microbody (peroxisome) with a certainty of 0.8000. In other

embodiments, NOV8 may also be localized to the mitochondrial matrix space with a certainty

of 0.1000, or the lysosome (lumen) with a certainty of 0.1000.

Table 8B. Encoded NOV8 protein sequence (SEQ ID NO:32).

MSSTLLTFRSLHYNDPKGNSSGNDKEC
PGISCCESLELENTVCQFTTGKQFPRCQYHSVTSLEKILTVLTGHSLMSWLVCGSKL
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A search of sequence databases reveals that theNOV8 amino acid sequence has 35 of

115 amino acid residues (30%) identical to, and 56 of 1 15 amino acid residues (48%) similar

to, the 124 amino acid residue Ribonuclease Pancreatic (EC 3.1.27.5) (RNASE 1) (RNASE A)

5 protein from Balaenoptera acutorostrata (Minke whale) (Lesser rorqual) (SWISSPROT-

ACC:P00673)(E=1.2e-
7
).

NOV8 also has homology to the amino acid sequence shown in the BLASTP data

listed in Table 8C.

Table 8C. BLAST results for NOV8

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi | 17476497 |ref|XP 0

58653.1] (XM_058653)
similar to
RIBONUCLEASE
PANCREATIC (RNASE

1) (RNASE A)

199 129/129
(100%)

129/129
(100%)

5e-67

>gi|l33196|sp|P00673

|
RNPJBALAC

RIBONUCLEASE
PANCREATIC (RNASE

1) (RNASE A)

124 33/116
(28%)

55/116
(46%) ,

0.006

10

The homology of these sequences is shown graphically in the ClustalW analysis shown

in Table 8D.

Table 8D. Information for the ClustalW proteins

1) NOV8 (SEQ ID NO: 32)
15 2) gi

1 17476497 1 ref |XP_058653 . 1 1
(XM_058653) similar to RIBONUCLEASE PANCREATIC

(RNASE 1) (RNASE A) (SEQ ID NO: 102)

3) gi| 133196 |sp|P00673|RNP_BALAC RIBONUCLEASE PANCREATIC (RNASE 1) (RNASE A) (SEQ ID
NO:103)

20

25

30

35

10 20 30 40 50 60

....|....|....|....|....|....|....|...,|....|....|....|....|
NOV8 1

gi 1 17476497 | ref METFPLLLLSLGLVljAEASESTMKIIKEEFTDEEMQYDM 60
gi|l33196|sp|P0 - --- 1

110 120

NOV8
gi

1
17476497

| ref NTSLSMSKDDjJ
gi|l33196|sp|P0

NOV8

gi
17476497 I ref
133196|sp|P0 jtfHE|

190 200

40 NOV8
gi I 17476497 | ref

ILTVLTGHSLMSWLVCGSKL
ILTVLTGHSLMSWLVCGSKL

129
199

gi|133196|sp|P0 QXVACS^NPYgPVHFDN^V- 124

1

ESHLELENTVCQFTTGKQFPRCQYHSVTSLEK
ESflLELBNTVCQFTTGKQFPRCQYHSVTSLEK
ESt^-u^TigcCTT^^Pj^
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Pancreatic ribonuclease (EC 3.1.27.5 ) is one of the digestive enzymes secreted in

abundance by the pancreas. Elliott et al. (Cytogenet. Cell Genet. 42: 1 10-1 12, 1986) mapped

the mouse gene to chromosome 14 by Southern blot analysis of genomic DNA from

recombinant inbred strains ofmice, using a probe isolated from a pancreatic cDNA library

5 with the rat cDNA. A polymorphic BamHI site was used to demonstrate complete

concordance of the Rib-1 locus with Tcra and Np-2, encoding the alpha subunit of the T-cell

receptor (186880) and nucleoside phosphorylase (164050), respectively. The assignment to

mouse 14 and the close linkage to the other 2 loci was confirmed by study of one of SnelPs

congenic strains: the 3 loci went together. Elliott et al. (Cytogenet. Cell Genet. 42: 110-1 12,

10 1986) predicted that the homologous human gene RIB1 is on chromosome 14.

Human pancreatic RNase is monomelic and is devoid of any biologic activity other

than its RNA degrading ability. Piccoli et al. (Proc. Nat. Acad. Sci. 96: 7768-7773, 1999)

engineered the monomelic form into a dimeric protein with cytotoxic action on mouse and

human tumor cells, but lacking any appreciable toxicity on human and mouse normal cells.

1 5 The dimeric variant ofhuman pancreatic RNase selectively sensitized cells derived from a

human thyroid tumor to apoptotic death. Because of its selectivity for tumor cells, and because

of its human origin, this protein was thought to represent an attractive tool for anticancer

therapy.

The disclosed NOV8 nucleic acid ofthe invention encoding a RNase-like protein

20 includes the nucleic acid whose sequence is provided in Table 8A, or a fragment thereof. The

invention also includes a mutant or variant nucleic acid any ofwhose bases may be changed

from the corresponding base shown in Table 8A while still encoding a protein that maintains

its RNase-like activities and physiological functions, or a fragment of such a nucleic acid. The

invention further includes nucleic acids whose sequences are complementary to those just

25 described, including nucleic acid fragments that are complementary to any of the nucleic acids

just described. The invention additionally includes nucleic acids or nucleic acid fragments, or

complements thereto, whose structures include chemical modifications. Such modifications

include, by way ofnonlimiting example, modified bases, and nucleic acids whose sugar

phosphate backbones are modified or derivatized. These modifications are carried out at least

30 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 the mutant or variant nucleic acids, and their complements, up to about 10% percent ofthe

bases may be so changed.
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The disclosed:NOV8 protein of the invention includes the RNase-like protein whose

sequence is provided in Table 8B. The invention also includes a mutant or variant protein any

ofwhose residues maybe changed from the corresponding residue shown in Table 2 while

still encoding a protein that maintains its RNase-like activities and physiological functions, or

a functional fragment thereof. In the mutant or variant protein, up to about 72 percent of the

residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fab or

(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above defined information for this invention suggests that this RNase-like protein

(NOV8) may function as a member of a "RNase family". Therefore, the NOV8 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.

The NOV8 nucleic acids and proteins of the invention are useful in potential

therapeutic applications implicated in Diabetes,Von Hippel-Lindau (VHL) syndrome

,

Pancreatitis
3
Obesity, Hyperthyroidism and Hypothyroidism and Cancers including, but no

limited to Thyroid and Pancreas, and/or other diseases or pathologies.

NOV8 nucleic acids and polypeptides are further useful in the generation of antibodies

that bind immuno-specifically to the novel NOV8 substances 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 ofwhich

can be used as an immunogen. These novel proteins can be used in assay systems for

functional analysis ofvarious human disorders, which will help in understanding ofpathology

of the disease and development ofnew drug targets for various disorders.

NOV9

A disclosed NOV9 nucleic acid of 1860 nucleotides (also referred to as CG56069-01)

encoding a novel Insulin like growth factor binding protein-like protein is shown in Table 9A.
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An open reading frame was identified beginning with an ATG initiation codon at nucleotides

1-3 and ending with a TGA codon at nucleotides 1 858-1 860. The start and stop codons are in

bold letters in Table 9A.

Table 9A. NOV9 nucleotide sequence (SEQ ID NO:33).

ATGGACAGGCACTTGCTGTTGCCTGGTCTGCTCCTGTCCCTTCCTCTGACCGCAGGCTGGACCATCTCCAAT
AGTTTAGTGACTGAAGGCTCCCGGCTGTCTATGGTCTC^
CTGCCTTTCCTCACCACATGCCTCTCAGTGATCAACTTGGTGCGGGCCTTGGAAACT
GAGGGTCTCTGTCAATCTGGTTCCACTTCTGCTCTGCCTCAGGATGCCTTCTCCCGCTTTCCTGGGC
GCTGAAGCTGGCCAGTCCIGGAGCCTTCC^GGTCCTCAAGCTGGGGACTCTGAATCTGGACCACACAAAGAT
GAAGGCAGATGCACTGGTGGGACGGGGGCTGCAGAGATTGGATC
CTGCCTGCCAGGATGGTTGCCCATTTTGAGCTT^
GCCCTGGAAGGCCTGGCTTCCTGTCAC^GCCTGAAGAGCTCGGGTCTTCGGAGCAATGGCCTGATTGAGTTA
CCACGAGGTTTCCTGGCTGCCATGCCCAGGCTTCAGAGACTG
ATGTTGTGTATGAATGAGACAGGGTTTGTGTCAGGATTGTGGGCCCTGGATCTGTCCAA
ACCCTGTCCCCAGTCATCTTCTCCTGTTTGCCCCACCTGCGGGAGCT
TGCTTGAAAGACCAGGTATTCCAGGGCCTACAGAGGCTAC^^CCTTGAACTTGGGC^TAATCCACTGGT^
ACCCTGGGTGAGGGCTGGCTGGCTCCTCTGCCTACACTGACCACCCAAAACCTGGTAGG
CTGAGCCCAACCTGGGGCTTCCGGGGCCCAGAAAGTCTGCA^
GCGGGAGTAGCATTTTCCCTGCTCACAAGACTGACTAGCTTGGAGCTCCACGCAGTTTCAGGCATG^
TGGAGGTTGTCTCCTAATGTCTTTCCAGTCTTGCAGATCCTGACTTTAAAGGGCTGGGGACTGCAGCTAGAG
ACCCT^GAATATCTCC^GATCTTCCCTGCCCT^
CTTGAAGGATGGGGAAACAGGCATAGCCCTAGGCCCTACTGCATCACGGGACTGCCCAGTCTACAGGAGCTG
AAGCTGCAGGCACTGC^GTCTCAAGCATGCCCCTGCCCAGTGCGGCTTGAGGAGCTGGTGGGGTTGGAGACA
CTGTCTGCTGCTGCTTTTGGGGGCCTCGGCAGTCTCCAGGTCTTAGTACTAGACAGGGAGAAAGACTTCATO
CTGGATGACAGCCTCCAGGAGCACAGTCCTCGGATGCCCCAGTACATCTATATTCTGACCTCATCCTTGGCC
TGCCAGTGTGCCAATGCCTGCCTCTGCCCTGCTGCTTCTGCTGGTCTCCTTGCCCTTCCTAAAGGAAGCCAG
GAATTCCTGGATCCTCTAACTC^GGCCTTGCTC^GGGTTTGGTTCC^GAGTCTGAGGAGTCAGAAGGGC^
GACCAGGGCTGGATGGTGCAGGAGCTGCTGCCTGCTCTAGAGGACTGCCCTCCAGCTGGCCGGGGGCTGCCA
CTCTGCCTCCATGAGTGGGATTTTGAGCCAGGCAAGGATGTGGCTGACAATGCAGCAGACAGCATGATTG
CTGGTTGCTCCGCTGAAGAGACTATTGCATGTGGCCCAAGGAAGAGGAAAGAAAGAATGA

The disclosed NOV9 nucleic acid sequence, localized to the ql2 region of

chromosome 1, has 410 of 699 bases (58%) identical to a gb:GENBANK-

ID:MMU91967|acc:U91967.1 mRNA fromMus musculus {Mus musculus platelet

glycoprotein lb-alpha gene, complete cds) (E = 0.031).

Hie disclosed NOV9 polypeptide (SEQ ID NO:34) encoded by SEQ IP NO:33 has

619 amino acid residues is presented in Table 9B using the one-letter amino acid code. Signal

P, Psort and/or Hydropathy results predict thatNOV9 has a signal peptide and is likely to be

localized in the lysosome (lumen) with a certainty of 0.6400. In other embodiments, NOV9 is

predicted to be localized extracellularly with a certainty of 0.5087, to the endoplasmic

reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen)

with a certainty of 0.1000. The most likely ceavage site forNOV9 is between positions 19 and

20, TAG-WT.

Table 9B. Encoded NOV9 protein sequence (SEQ ID NO:34).

MDRHLLLPGLLLSLPLTAGWTISNSLVTEGSRLS
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EGLCQSGSTSALPQDAFSRFPGLKAEAGQSWSLPGP
LPARMVAHFELQELNLGIOTTRHIALEGIiASCHSLKSSGL^
MLOflNETGFVSGLWALDLSKNRLCTLSPVIFSCLPH^
TLGSGVHjMLPTLTTQNLVGTHMVLSPTWGFRGPESLHSLRIQFPFGPAGVAFSLLTRLTSLELHAVSGMKH

WRLSPNVFPVLQILTLKGWGLQLETO^
KLQAWSQACPCPVRLEELVGLETLSAAAFGGLGSLQVLVLDREKDF^
CX)C^NACLCPAASAGLIiALPKGSQEFLDPLTQGIAQGLVT?ESEE
LCLHEWDFEPGKDVADNAADSMIGLVAPLKRLLHVAQGRGKKE

A BLASTX ofNOV9 shows that it has 77 of 253 amino acid residues (30%) identical

to, and 1 14 of253 amino acid residues (45%) similar to, the 605 amino acid residue

ptnr:SWISSNEW-ACC:O02833 protein from Papio hamadryas (Hamadryas baboon) (Insulin-

5 Like Growth Factor Binding Protein Complex Acid Labile Chain Precursor (ALS)) (E = 1 . 1 e"

9
).

NOV9 is expressed in at least brain and liver. 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

10 sources.

In addition, the sequence is predicted to be expressed in B-cells and blood cells

because ofthe expression pattern of(GENBANK-ED: gb:GENBANK-

ID:MMU91967|acc:U91967.1) a closely related Mus musculus platelet glycoprotein lb-alpha

gene, complete cds homolog.

15 The disclosed NOV9 polypeptide has homology to the amino acid sequences shown in

the BLASTP data listed in Table 9C.

Table 9C. BLAST results for NOV9

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi|5669800|gb|AAD46
477.1 |AF113614_1
(AF113614)

Toll-like
receptor 2

[Cricetulus
griseus]

503 41/138
(29%)

71/138
(50%)

2e-07

gi|6449037|gb|AAF08
787. l| (AF163101)

platelet
glycoprotein V
[Mus musculus]

567 63/206
(30%)

84/206
(40%)

4e-07

gi
|
6680055 |ref|NP_0

32174. l|
(NM 008148)

glycoprotein V
(platelet) ; GP V
[Mus musculus]

567 63/206
(30%)

84/206
(40%)

6e-07

gi
1
6678754 |ref |NP_0

32559. 1|
(NM 008533)

lymphocyte
antigen 78 [Mus

musculus]

661 72/269
(26%)

112/269
(40%)

le-06

gi| 112908 |sp|P02750
|A2GL_HUMAN

LEUCINE-RICH
ALPHA-2-

GLYCOPROTEIN
(LRG)

312 60/196
(30%)

82/196
(41%)

2e-06
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The homology between these and other sequences is shown graphically in the

ClustalW analysis shown in Table 9D. In the ClustalW alignment ofthe NOV9 protein, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

regions ofconserved sequence (j.e, regions that may be required to preserve structural or

5 functional properties), whereas non-highlighted amino acid residues are less conserved and

can potentially be altered to a much broader extent without altering protein structure or

function.

Table 9D. ClustalW Analysis ofNOV9
10 1) Novel N0V9 (SEQ ID NO: 34)

2) gi|5669800|gb|AAD4S477.l|AF113614_l (AF113614) Toll-like receptor 2 [Cricetulus

griseus] (SEQ ID NO: 104)

3) gi| 6449037 |gb|AAF08787.l| (AF163101) platelet glycoprotein V [Mue musculus] (SEQ

ID NO: 105)

15 4) gi|6680055|ref |NP_032174 . 1 1

(NM_008148) glycoprotein V (platelet); GP V [Mus

musculus] (SEQ ID NO: 106)
5) gi|6678754|ref |np_032559 . 1 1

(NM_008533) lymphocyte antigen 78 [Mus musculus]

(SEQ ID NO:107)

6) gi| 112908 |sp|P02750|A2GL_HUMAN LEUCINE -RICH ALPHA- 2 -GLYCOPROTEIN (LRG) (SEQ ID

20 NO:108)

25

30

35

40

45

NOV9
9i 5669800 gb A
9i 6449037 gb A
9i 6680055 ref
9i 6678754 ref

g± 112908|sp|PO

NOV9
g*
gi
gi
gi
gi

5669800
6449037
6680055
6678754
112908 | sp | P0

N0V9
gi 5669800 gb A
gi 6449037 gb A
gi 6680055 ref

|

gi 6678754 ref
gi 112908 |sp|P0

I

10 20 40 50 60

- -mdrhlllpg
-m&hvlwt:
-M-jURSALLS.

-MjJRSALLSAi'

,SLPLTAGWTISNSI^EG;^SrWSRFFDlC^^ 58

^TDLSRKGCSAQAs|s<^^GVCDGRSRSirsBp SG 49

.QPPPCPKTCKCg^B^QCSGGSVAHtIlAE& BPTNljSH 54

li^QPFPCPKTCKCf|vREAAQCSGGSV^
MAPDI SCFFD\$ALi«j^SCRATTSSDQKC^^

70

ET^EgNVEG
AAMKSLDLSN
|FRMDQGi^!-SHSFSGMTVLQ]

Qa^ld-NHSFSGMTVLQRQh
FSFNVLPl|.Q-NTTFSRLINLTFLDLTRCQ

110 120

(DAgSRFPGfflgAEAGQSWSgjPGP 108
, __ _ _ _ 89

SrL 113
;SRL 113

Agpjt&FM 116
tfEFFfj-- 44

130 140 150

yw
[CQPPAEIPGYJJP;

160

QAGDSESGPHKDEGRCTGGTGAAEIGCPVTLTDgAEQPARgVAHF-
'-TIHEDAFSSLS

PRAILDKMVLLEQ LFLDHN^RdHdqN^FQQLI
PRAILDKMVLLEQ- LFLDHN^RdHd'q^FQQ: "

AETALSGPKAIiKH LFFIQTGlSsEoFIPLHNQKT
gTHjjPAElLLQGAS

50

55

N0V9
gi 5669800 gb A
gi 6449037 gb A
gi 6680055 ref

|

gi 6678754 ref
gi 112908|sp|P0

190

ffiALEGLASCHS
flsSSWFRPj

fflPANLFSS;

[jpanlfss!

ttTCLPKGFF

[JSPEFLRPgpjQ

230 240
.|....|....|

212
161
205

--- 205

GNDIAGIEPGAFDSA 222
116

250 260
.. |. ...|....|..

270 280 290
..|....|....|....|....|....|

300
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NOV9
gi 5669800 gb|A
gi 6449037 9b|A
gi 6680055 ref

|

gi 6678754 ref
|

gi 112908|sp|P0

- -jjRSAMLCMNETGF^SGfflWAf

FSGfRRTDFAG- -

gb|A HTSjTOSGLflSN--

grs^bsGiiiSN- -

VFQSLNFGGTQNLLVIFKG&NST^QSLr
- [jEVLEVSWJiHG

N0V9
gi 5669800 gb|A
gi 6449037 gb|A
gi 6680055 ref
gi 6678754 ref
gi 112908 )sp|P0

310 320 330 340

^FQGjjQRSjQI

'EDTjLgsVGy

IflkvSsvsi

350 360

I

IGWL 295
FYFSEIi 242

JPDVLF 286
|P[j]EEfflPDVLF 286
KF^nHcQISA 341

KDLL 197

370 380 390 400 410 420

N0V9 APLPT---
gi 5669800 gb|A STDEMNSP
gi 6449037 gb|A GEMAG
gi 6680055 ref

|
GEMAG- -

-

gi 6678754 ref SNFPS---
gi 112908

I
sp|PO LPQPD

I....I
SP-TWGFRGPES
»ES

iSTLP-AAAFRNLS*
|STLP-AAAFRNLS<

iELGTGCLENLI

,\....\

iFGP^G^AFSLLTRHTS]
YTPELLETOFDDCTLNg^GDF

PRl|s!ApPRGV]

PRL^a|pRGV!
iHDDIETgDCCNIiQ]

350
295
341
341
398
227

NOV9
gi 5669800 gb A
gi 6449037 gb A
gi 6680055 ref

|

gi 6678754 ref
|

gi 112908 |sp|PO

NOV9
gi
gi
gi
gi
gi

5669800
6449037
6680055
6678754

gb|A
gb|A
ref

|

ref
|

112908
I
sp|PO

N0V9
gi 5669800 gb|A
gi 6449037 gb|A
gi 6680055 ref

|

gi 6678754 ref
gi 112908 |sp|PO

N0V9
gi 5669800 gb|A
gi 6449037 gb|A
gi 6680055 ref

|

gi 6678754 ref
gi 112908 |sp|PC

'ELHaIs

430 440 450 460 470 480

. . I |
|
„ , . .| | | I

* ' * '
I I i

XiE-TQNISKIFPAjjHQLSLLGTPEAQVL 409

IP0-- 321

"PRTLFR
RTLFR
LKVIjN

WSGMKHWRLSPgJVFPVjEfoI
L'

fojPSESD VVREfflGKVfeTLI;
i, _ -

'sijRDDli

3^RDD.

Isyneplslkte^fi^pql: _
Is n|J^3as§peglwas

JQ-VSLRHNRLI
LjSQ-VSLRHNRLI
'TgLKVKDAQSPFQI

384
384
451
251

490
....|....|....|
EGWGNRHSPRPYCITi

XjSHSLLDISSEQLFDi

510 520 530

tQSQACPCPVRLEELVGLETLSAAApjGl

540

;fpk-

-nwdmrdg;

-LETLPGD'
-LETLPGD'
-GNIQKTNS

G

590 600

)NjJSDLYgVj|jQ-

570 580

-1- - — I I — - - 1 • - "I -
-

-
-

1

p Qjg>I
:̂

MSSIAC^ 525
|EFLD-LSENI^VEEYLKNAACEfflSW ; SliQTLI|jRQNR| 398

HSp^likaRDEPPSSR- -S PE

|

RA§LSFWESl<5 467

HpPbigGRDEPPggR- -» PE | R^LSFWEIiI§j 467

)LS|h(nr1e^SSSIEALSHLkB IYIJ^I^SNlffspESlij 559
>EAVKGQ1 310

610

gsqefldpl'
lksiertg-ki
gdpwcpdprs:
gdpwcpdprsl:

630620

|
|....|....|

^SEESEGQDQ
KNIiTAgdlSRN§FQSMPDSC

ipptenaHe!apvp|wlpw
PPTENAfflEAPVPjSWLPN 5

PSLLPILSQQRTgNLR -ONPgEjCTCSglYFL -

SQ J 1

640 650 660

,.]_.| |....|.
|

nELLPASJEDCPPAGRG--gPL 577
^^FL^SSTGIQAVKMCftPQ 457

js|$twaqlMargespnnr- -BjYW 521
jaqi^argespnnr--Hyw 521
DKLEDTEDTLCENPPgLR 614

312

NOV9
gi 5669800 gb|A
gi 6449037 gb|A
gi 6680055 ref

|

gi 6678754 ref
1

gi 112908 |sp|P0

670 680 690 700

SWDFEPGKI^^NAADS^GLVAPLKRjp^AQGRGKKE 619
DpSNNNLI^FSLFLPtLlM - 503
^VAQAIIgAFIVFAj^KIG 567

rpLI&VAQAlbB^iv^^ 567
G$Ry9D^SCSj^VGIFF 661

- 312
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5

10

Table 9E lists the domain description from DOMAIN analysis results against NOV9.

This indicates that the N0V9 sequence has properties similar to those of other proteins known

to contain this domain.

Table 9E. Domain Analysis ofNOV9

gnl|Pfam|pfam01582, TIR, TIR domain. The TIR domain is an
intracellular signaling domain found in MyD8

8

, interleukin 1 receptor
and the Toll receptor. Called TIR (by SMART?) for Toll - Interleukin -

Resistance. (SEQ ID NO: 109)
CD-Length = 141 residues, 29.1% aligned
Score =38.9 bits (89), Expect = 9e-04

Query: 549 SEGQDQGWMVQELLPALEDCPPAGRGLPLCLHEWDFEPGKDVADN 593

I 1+ 1 II 11+ 1+ I + I H + + +
l

Sbjct: 6 SGKDDRDTFVSHLLKELEE KPGIKLFIDDRDELPGESILEN 46

The predicted sequence described here belongs to the leucine-rich repeat protein

family. It is homologous to insulin like growth factor binding protein (IGFBP) and RP105, a

novel B cell surface molecule. It contains five leucine-rich repeat domains. Leucine-rich

repeats (LRRs) are relatively short motifs (22-28 residues in length) found in a variety of

15 cytoplasmic, membrane and extracellular proteins (1) . Although these proteins are associated

with widely different functions, a common property involves protein-protein interaction. Other

functions of LRR-containing proteins include, for example, binding to enzymes and vascular

repair (1) . LRRs form elongated non-globular structures and are often flanked by cysteine rich

domains. The circulating insulin-like growth factors (IGF-I and -II) occur largely as

20 components of a 140kDa protein complex with IGF binding protein-3 and the acid-labile

subunit (ALS). This ternary complex regulates the metabolic effects of the serum IGFs by

limiting their access to tissue fluids. A cDNA for baboon ALS was isolated by Delhanty and

Baxter (2) and used to screen Northern blots of total RNA from the lung, liver, kidney,

adrenal, muscle, intestine, and spleen of adult baboons. The expression of the single

25 approximately 2.2 kb baboon ALS mRNA transcript was restricted to the liver, suggesting that

serum ALS levels are controlled by regulation of hepatic expression of this peptide in primates

(2).

The RP105 Ag is a murine B cell surface molecule that transmits an activation signal

into B cells or dexamethasone-induced apoptosis, and to B cell proliferation. A cDNA

30 encoding the RP1 05 Ag was isolated by Miyake, et al (3). An encoded protein is a type I

transmembrane protein consisting of 641 amino acids in a mature form. Northern
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hybridization with a probe specific for the cDNA clone detected a transcript with a size of

approximately 3 kb. The transcript was observed in spleen, but not in thymus, kidney, muscle,

heart, brain, or liver. Stable transfection ofthe cDNA clone conferred the expression of the

RP105 Ag on a pro-B cell line, which was confirmed by immunofluorescence staining and

5 immunoprecipitation with anti-RP 1 05 mAb. The RP 105 molecule possesses 22 tandem repeats

of a leucine-rich motif. These repeated motifs are observed in members of the leucine-rich

repeat protein family, and have been implicated in protein-protein interactions, such as cell

adhesion or receptor-ligand binding. Amino- and carboxyl-flanking regions that are

characteristically conserved among members ofthe family are located on both sides of

1 0 tandemly repeated leucine-rich motifs in RP105 molecule. These results demonstrate that

RP105 is a novel member ofthe leucine-rich repeat protein family, and the first member that is

specifically expressed on B cells (3).

Because of the presence of the Leucine rich repeat domains and the homology to the

IGFBP and RP105, we anticipate that the novel sequence described here will have useful

15 properties and functions similar to these genes.

References: 1. Artavanis-Tsakonas S., Goodman C.S., Rothberg J.M., Jacobs J.R.

(1990) Slit: an extracellular protein necessary for development ofmidline glia and

commissural axon pathways contains both EGF and LRR domains. Genes Dev. 4: 2169-2187.

2. Delhanty P, Baxter RC. (1992) The cloning and expression of the baboon acid-labile

20 subunit of the insulin-like growth factor binding protein complex. Biochem Biophys Res

Commun. 227(3):897-902. 3. Miyake K, Yamashita Y, Ogata M, Sudo T, Kimoto M. (1995)

RP105, a novel B cell surface molecule implicated in B cell activation, is a niember ofthe

leucine-rich repeat protein family. J Immunol . 154(7):3333«40

The disclosed NOV9 nucleic acid of the invention encoding a Insulin like growth

25 factor binding protein-like protein includes the nucleic acid whose sequence is provided in

Table 9A, or a fragment thereof. The invention also includes a mutant or variant nucleic acid

any ofwhose bases may be changed from the corresponding base shown in Table 9A while

still encoding a protein that maintains its Insulin like growth factor binding protein-like

activities and physiological functions, or a fragment of such a nucleic acid. The invention

30 further includes nucleic acids whose sequences are complementary to those just described,

including nucleic acid fragments that are complementary to any ofthe nucleic acids just

described. The invention additionally includes nucleic acids or nucleic acid fragments, or

complements thereto, whose structures include chemical modifications. Such modifications

include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar
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phosphate backbones are modified or derivatized. These modifications are carried out at least

in part to enhance the chemical stability ofthe modified nucleic acid, such that they may be

used, for example, as antisense binding nucleic acids in therapeutic applications in a subject.

The disclosed NOV9 protein of the invention includes the Insulin like growth factor

5 binding protein-like protein whose sequence is provided in Table 9B. The invention also

includes a mutant or variant protein any ofwhose residues may be changed from the

corresponding residue shown in Table 2 while still encoding a protein that maintains its

Insulin like growth factor binding protein-like activities and physiological functions, or a

functional fragment thereof. In the mutant or variant protein, up to about 74 percent of the

10 residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fab or

(FabH that bind immunospecifically to any of the proteins ofthe invention.

The above defined information for this invention suggests that this Insulin like growth

factor binding protein-like protein (NOV9) may function as a member of a "Insulin like

15 growth factor binding protein family". Therefore, the NOV9 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

20 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.

The NOV9 nucleic acids and proteins ofthe invention are useful in potential

therapeutic applications implicated in diabetes, obesity, Von Hippel-Lindau (VHL) syndrome,

25 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, cirrhosis, transplantation, hemophilia, hypercoagulation, idiopathic

thrombocytopenic purpura, autoimmume disease, allergies, immunodeficiencies, graft versus

30 host disease (GVHD), lymphaedema, and other diseases, disorders and conditions ofthe like.

NOV9 nucleic acids and polypeptides are further useful in the generation of antibodies

that bind immuno-specifically to the novelNOV9 substances 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 disclosedNOV9 protein has multiple hydrophilic regions, each ofwhich

can be used as an immunogen. These novel proteins can be used in assay systems for

functional analysis ofvarious human disorders, which will help in understanding ofpathology

of the disease and development ofnew drug targets for various disorders.

NOV10

A disclosed NOV10 nucleic acid of4660 nucleotides (also referred to as

SC133419534_A) encoding a novel pregnancy zone protein precursor -like protein is shown in

Table 10A. An open reading frame was identified beginning with an ATG initiation codon at

nucleotides 141-143 and ending with a TAA codon at nucleotides 4578-4580. A putative

untranslated region upstream from the initiation codon and downstream from the termination

codon is underlined in Table 1 OA. The start and stop codons are in bold letters.

Table 10A. NOV10 nucleotide sequence (SEQ ID NO:35).

AATTCTGAftCTCTATTCAGAGGCCT
CTCAGCIGGTCTCCAGGGCGAGGCTGAGGGCAGAGAGTTGGAC^CAACCCTGAGATTTATCCCTCACAATGC
GGAAAGACAGACTTCTTCATTTATGTCTTGTC
CAGAACCGCAGTATATGGTGCTGGTCCCCTCCCTGCrCC^
TGAGCCACCTGAATGAGACAGTGACTGTAAGTGCTTCCT
CTGACCTGGTGGCX3GAGAAGGACTTATTC
AGGTGGCATTCCTTAGCATCGAGATAAAGGGGCCTACGCAAGA
TGAAGACCCAAAGTCTGGTCTTTGTCCAGACAGACAAACC

ACCCAAGAAGAAATCGAATTGCACAATGGCAGAGTCTCAAGCTAGAAGCTGGCATCAATCAGTTGTCCTTTC
CCCTCTCAT(^GAGCCCATTCAGGG
ACCCCTTCACCGTGGAGGAATTTGTGCTOCCCAAGT
TCATGGATGAAAAAGTGAACATAACAGTCITGTGGATGTTA
TGGTGACACTTAGTGTATGCAGAAGATATTCACTATGCCGOT
ACAGCAATGGCTGCATCACX^CAAC^AGTACACACCAAAAT^
AGCTTAGAGTGGAAGCCAGGATCAGAGAAGAGGGGACAGGTGTGGAAGTCACTGCAAACAGGATCAG
TCACAAACATTGTATCCAAACTCAAATTCGTGAAAGTGG
CACAGGTAAGACTGGTGGATGGAAAAGGTGTGCCCATCCCCAATAAACTCTTCTTCATCTCTGTGAATGA
CG^TTATTACTCCAATGCAACCACCAATGAGCAGGGTCT^
CGGTTAATAAACTTTTTGTCCGGGTAAGTTACAAAGAGAGTAACAATTGTTCTGATAACTGGTGGCTTGATG
AATTTCATACGCAAACATCTCATACTGCAAAGCATTTTTTTTCCCCAAGCAAG
CTATTATTGGTACTTTGACCTGTGGACAAACCCAGGAGAT^
TCAGGGATGAAAAAGAATTAACCTTCTACTATTTGGTAAAAGCAAGAGGAAAAATCT
ATGTGTTATCCATTGAACAAGGAAACAGTAAAGGCM
CCCCCATTGCACGAATGTTCATCTTTGCCATTTTACCAGATGGAGAAGTTGTTGGAGACTCTGA
AGATTGAAAACTGTCTAGCCJUVCAAGGTGGATTTGAGCTTCAGCCCAGCACAAAGTCCC
CCCACCTGCAAGTAGCAGCTCCTCCGCAGTCCCTCTGTGCCCTTCGTGCTGTGGAC
TGAAGCCTGAGGCTGAGCTCTCTGTGTCCTCAGTGTATAATC
CTGACAATGTGGACCAGCAGGAGGAAGAAGAAGGACACTGTC^
TCTATGTTCCCTTATCAAGTAATGAAGCAGAT^^
CTAACTCAAAAATCCGAAAACCAAAGTCGTGTTCAGTCATCC
GATACTATGGAGCAGGTCTAGGAGTAGTAGAGAGACCATATGTTCCTCAATTAGGCACATATAATGTGATAC
CCTTAAATAATGAACAAACTTCAGGGCCAGTCCCTGAAAC
GGGAGTTGGTGGCAGTGAGCTCATCAGGTGTGGCTGAGGTAGGAGTAACAGTCCCTG^
GGAAGGCAGGGG(XTTCTGCCTGTCa^GATGCrGGACTTGGTATOT
TCCAGCCCTTCTTTGTGGAGCTCAG&ATGCCTTAC^
CGGTCCTAAACTACCTTCCCAAATGCATCCGGGTAGTTGTGCAGCTGGAGGTCTCTTCCGCTTTCCTGG
TTCCAACAGAGAAGAATGAAGAATCTCACTGTGTCTGTAGAAATGGGCGGAAAACCGTGTCCTGGGTTGTGA
CPCCGAAGTCACTGGGTAATGTGAACTTCTCAGTGAGTGCAGAGGC^TGCAGTCCTTAGAACTCTGTGG^
ATGAGGTTGTTGAGGTCCCreAGATTAAAAGAAAAGACACAGTCATCAAAACCCTGT^GG
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GAATAGCAAAGGAGGAAACTTTCAAC
TGAAGCTCCCATCAAATGTGGTCAAAGAATCTGCCAGAGCTTCTTO
GTTCTGCTATGCAAAATATACBAAATCTCC^^
TTGCTCCTAACATCTATGTCTTGAACTATCTGAATGAAACCCAGCAGCTGACGCAGGAGATCA^
CCGTTGGCTATCTCATCACTGGTTACCAGAGACAGC^
TTGGGGAACGATATGGCAGGAACCAjGGGCAACACTTGGC^
CTCGATCCTACATCTTCATTGATGAAGCACACATT^
ACAATGGCTGTTTCAGGAGCTCTGGGTCACTGCTCAACAA
CCCTCTCCGCCTATGTTACTATTGCCCTT
CCCTGTTCTGCCTGGAGTCAGCCTGGAATGTAGCAAAGGAGGGGACCCATGGGAGCC^TGTCT
CATTGCTGGCCTATGCTTTTTCCCTACTGGGAA^
AGGAAGCTGTGAAAGACAACCTCGTCCATTGGGAGCGCCCT
ACCAAACCC^GGCTCCCTCTGCTGAGGTGGAGATGACATCCTATGTGCTCCTCGCTTATCTCACGGCCCAGC
CAGCCCCC^CCTCAGGGGACCTGACCTCTGCAACTAACATTGT^
AAGGTGGITTCTCCTCCACCC^GGAC^CAGTGGTGGCTCTCCATGCCCTGTCCAGGTATGGAGCAGCCACTO
TCACCAGAACTGAGAAAACTGCACAGGTGACCGTTCAGGA^
ACAACAACAACCTCCTATTACTGCAGCAGATCTCATTGCCAGAGCTCCCTGGAGAATATGTCAT
CTGGGGAAAGATGTGTGTATCTTCAGACZATCCATGAAATACAATATTCTTCCAGAGAAAG^
TTGCTTTAAAAGTGCAGACTGTGCCCCAAACTTGCGATGGACACAAAGCCCACACC^GCTTTCAGATC
TGACCATCAGTTACACAGGAAACCGTCOTGCT^
TTATTCCCCTGAAACCAACAGTAAAAATGCTTGAAAGATCTAGCTCTGTGAGCCGGACAGAAGTGAGCAACA
ACCATGTCCTCATTTATGTGGAACAGGTGCTAACCCATCAAACCCTGCATTTTTCCTTCTT
ACATCCAAATAAAGAATTTAAAACCAGCTACAGTAAAAGCCTATGAT^
CCTTTGAAGAATACAATGCCCCTTGCAGTGCTGGTAAAGTATAAATGATTCAATCTAATGCCACOTGAAAGA
AAATAAATAAGCATCTCAGTTAAACAGTAAAGTCTAATCCCAACTTCAAAAT

In a search ofpublic sequence databases, the NOV10 nucleic acid sequence, localized

to chromosome 12, has 4170 of4478 bases (93%) identical to a gb:GENBANK-

ID:HSPZHEP|acc:X54380 mRNA from Homo sapiens (HumanmRNA for pregnancy zone

5 protein (E = 0.0). Public nucleotide databases include all GenBank databases and the

GeneSeq patent database.

The disclosed NOV10 polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 has

1479 amino acid residues and is presented in Table 10B using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV1 0 has no signal peptide and is

10 likely to be localized extracellularly with a certainty of 0.8200. In other embodiments, NOV10

- may also be localized to the lysosome (lumen) with a certainty of0.1900, the endoplasmic

reticulum (membrane) with a certainty of 0.1000, or in the endoplasmic reticulum (lumen)

with a certainty of 0.1000. The most likely cleavage site for NOV10 is between positions 23

and 24: SDS-NS.

15

Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:36).

MRKDRLLHLCLVLLLILLSASDSNSTEPQ
FTDLVAEKDIjFHCVSPTVPRI SASSEVAFLSIQIKGPTQDFRKIttflTVLVLNTQSLVFVQTDKPMYKPGQTGK

VRFRWSVDENFRPRNELVSLVSIiQNPRRNRIAQWQSL
QHPFTVEEFVLPKFEVKVQVPKI ISIMDEKVNITVCGCYRYTYGEPVPGLVTIjSVCRRYSLCRSDCHNTHSQ
LNSNGCITQQVHTKMLQITNTGFEMKLRVEARlREEGTGVEVTANRISEira
FAQVRLVDGKGVPIPNKLFFISVNDANYYSNATTNEQGLAQFSINTTSISVNKIiFVRVSYKESNNCSDNWWL
DEFHTQTSHTAKHFFSPSKSYIHLKPIIGTLiTCGQTQEIQAHYILNKQILRDEKELTFYYLVKARGKISQSG

IHVLS IEQGNSKGSFALSFPVESDVAPIARMFIFAILPDGEWGDSEKFEIENCLANKVDLSFSPAQSPPAS
HAHLQVAAAPQSLCALRAVDQSVLLMOT
AIYVPLSSNEADIYSFLKGMGIiKVFTNSKIRKPKSCSVIPSVSAGAVGQGYYGAGLGVVERPYVPQLGTYKV
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IPIJtfNEQSSGPVPSTraSYFPETWIWELVAVSSSCT
AFQPFFVELTMPYSVIRGEWTIJCATVIjNYLPKCIRV^
VTPKSLGNWFSVSAE^QSLELCXSNEVVEVPEIKRKDTVIKTIiLVEPEGIA
SLKLPSNVVKESARASFSVLGGDILGSAMQNIQNLLQMPYGTCGEQNM
KAVGYLITGYQRQLNYKHQDGSYSTFGERYGRNQGNTWLTAFVtiKTFAQARSYIFIDEAHITQSLTWLSQMQ
KDNGCFRSSGSLLNNAIKGGVEDEATLSAYVTIALLEIPIiPVO^
KALLAYAFSLLGKQNQNRE ILNSLDKEAVKDNLVHWERPQRPKAPVGHM
QPAPTSGDIiTSATNIVKWIMKQQNAQGGFSSTQDTWALHAL^
VDNNNLLLLQQISLPELPGEYVITVTGERCVYLQT^
SLTISYTGNRPASNMVIVDVKMVSGFIPLKPTVKMLERSSSVSRTEVSNNHVL
QDIQIKNLKPATVKAYDYYETSDEFTF5EYNAPCSAGKV

A search of sequence databases reveals that theNOV10 amino acid sequence has 1348

of 1475 amino acid residues (91%) identical to
3
and 1387 of 1475 amino acid residues (94%)

similar to, the 1482 amino acid residue ptnr:SWISSPROT~ACC:P20742 protein from Homo

sapiens (Human) (Pregnancy Zone Protein Precursor (E = 0.0). Public amino acid databases

include the GenBank databases, SwissProt, PDB and PIR.

NOV10 is predicted to be expressed in late-pregnancy sera because ofthe expression

pattern of (GENBANK-DD: gb:GENBANK-ID:HSPZHEP|acc:X54380) a closely related

mRNA for pregnancy zone protein homolog in species Homo sapiens.

The disclosed NOV10 polypeptide has homology to the amino acid sequences shown

in the BLASTP data listed in Table 10C.

Table 10C. BLAST results for NOV10

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Po
sitives

(%)

Expect

gi | 13651966 |ref|XP
006924. 3|
(XM_006924)

pregnancy- zone
protein [Homo
sapiens]

1242 1063/1239
(85%)

1097/1239
(87%)

0.0

gi | 6680608 |ref |NP_0
31402. l|
(NM_007376)

alpha- 2-

macroglobulin
[Mus musculus]

1495 826/1479
(55%)

1048/1479
- (70%)

0.0

gi | 1171932 |sp|P2074
0|OVOS_CHICK

OVOSTATIN
PRECURSOR
(OVOMACROGLOBULIN
>

1473 612/1468
(41%)

900/1468
(60%)

o.o

gi | 224053 |prf
|
|1009

174A
macroglobulin
alpha2 [Homo
sapiens]

1450 1012/1469
(68%)

1164/1469
(78%)

o.o

gi | 6678964 |ref|NP 0

32671.1)
(NM 008645)

murinoglobul in 1

[Mus musculus]
1476 802/1466

(54%)

1034/1466
(69%)

o.o

The homology between these and other sequences is shown graphically in the

ClustalW analysis shown in Table 10D. In the ClustalW alignment of the NOV10 protein, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

regions ofconserved sequence (i.a, regions that maybe required to preserve structural or
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functional properties), whereas non-highlighted amino acid residues are less conserved and

can potentially be altered to a much broader extent without altering protein structure or

function.

Table 10D. ClustalW Analysis ofNOV10

1) Novel NOV10 (SEQ ID NO: 36)

2) gi 1 13651966 1 ref |XP_006924 . 3 |
(XM_006924) pregnancy- zone protein [Homo sapiens]

(SEQ ID NO: 110)

3) gi |
6680608 |ref |NP_031402 . l| (NM_007376) alpha-2-macroglobulin [Mus rausculus]

(SEQ ID NO: 111)

4) gi| 1171932 |sp|P20740|OVOS_CHICK OVOSTATIN PRECURSOR (OVOMACROGLOBULIN) (SEQ ID

NO:112)
,

5) gi
6) gi
NO:114)

224053 |prf
|
|1009174A macroglobulin alpha2 [Homo sapiens] (SEQ ID NO: 113)

6678964 | ref |NP_032671 . 1 |

(NM_008645) murinoglobulin 1 [Mus musculus] (SEQ ID

NOV10

gi
gi
gi
gi

13651966 | ref
6680608 | ref

|

1171932 jsp |

P

224053 |pr£

I

6678964 |re£

10 20 30

RLLHLCLV-
|....|

ILLS, 'SNS'

Mr^NQLPTPAFLL IlFj

MHCFScgfelLSFFCLTVRKMWLKFll

-§^3SRRAQLCLFS-

lprdSttaTj
,llha!§agke

--svs
^lSaflhs^sllngd

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608|ref

|

1171932
I
sp|P

224053
|
prf

|

|

6678964|ref

j

MP-

70 80 90 100 110 120

jrenrs|^lva|^ sglsEva"^
r

107

AMQQTKjjL^QAVg^S
iTINTT^KHTTTSgGLi

jSVRGNRSjgipjL:

SQSGRKN^DgL

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608|ref

|

1171932 |sp|P
224053 |prf

|

|

6678964|re£|

130 140 150 160

SfflVFVQTDKPffiYKPGQ5G1

170

J

•I^lj^K|^Qi;IKA^
"lkeT

SSV?VQTDKPMYKPGQ
!^S|VFVQTDKPyYKPGQ|
SfflVFVQTDK^YICPGQg

sBvfvqtdkp2JykpgqS

3~

180

IliVsB^S 167

NOV10
gi
gi
gi
gi
gi

13651966 | ref
6680608|ref

|

1171932 I sp|P
224053 |pr£

|

|

6678964|ref

j

190 200 210

' SS!^IiKL§A^H^^^^^^[^I

220 230

|
....

|

240

227

NOV10
gi
gi
gi
gi
gi

13651966 |re£

6680608|ref

|

1171932|sp|P
224053 |prf

|

6678964|ref

290 300
|....|....|
CR 279
.VL-KgD K 39

.YRSTJHNQNS 282
)jEDSYG-R|K---K 291

IAS -DJJHGEDS 259
TG 275

310 320 330 340 350 360
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NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608|ref

)

1171932 |sp|P

224053 |prf
I

|

6678964|ref

j

370 380 390 400 410 420

NOV10
gi
gi
gi
gi
gi

13651966 j ref
6680608 |ref

|

1171932 | sp|P
224053 |prf

j |

6678964 | ref

|

NOV10
gi
gi
gi
gi
gi

13651966 |ref

6680608|ref

|

1171932 j sp |

P

224053 |prf
|

|

6678964|raf

j

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608|ref

|

1171932|sp|P
224053 |prf

|

|

6678964 | ref

j

510 520 530 54 0

KQILRD1

EDIMKNEf^'
TEGYEHSutflj

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608 | ref

|

1171932 j sp |

P

224053 |prf
|

|

6678964| ref

j

550 560 570

I

580 590 600

••1

[AILfISgevvSdsSSfeieSclankvdlsfs 52QS 5 P

APjf&SyjLIYAILpSSe^/Sd
JFEIEScLANKVDLSFSjgQSgP
fiFEIEBcg&NKVgjLSFg

J
JqSIiP

^E^LANKVDLSFS
j
|QSLP

eiesclSwkvdlSfs SIqslp^p"^?iLIYBlLP§GEV^D£iBdsBJSfeieEc:

574
335
578
585
555
571

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608|ref

|

1171932 j sp|P
224053 |prfj

|

6678964|ref

{

610 620 630 640 650 660

MOV10
gi
gi
gi
gi
gi

13651966|ref
6680608 | ref

|

1171932 I sp |

P

224053 |prf
j

|

6678964iref

670

J....|.
3GHCPRPFjEll|

^ICPRPE^JIL-
BSGEDITH^-

680 690 700 710 720

iYSSWLASKHTNLV

VIPSV 690
IPSV 451

>EFQHY 695
ITVR 704

iLQQY 671
tYGMV 586

730 740

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608 | ref

|

1171932 | sp|P

224053 |prf
|

|

6678964 | ref

j

J.....I.
SAGAVGQGYYGgGLgWERPYVPC
SAGAVGQGYYGgGIgVVEF
PAMGGVAPQAtgVAASGPGSSJ
pPS YFLNAfflFTAS

EM HGPEGLRVgPYES-DVMG
PISAPRVEPDLgFTPEISWSLRT

750 760

^-|PliN^QgSG-P;
jj-|PliNNa^G
jG^YSDjlJIQWEf

REgRGKR-
-^hveephS
-EPPRKgpgSND:
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NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608 | ref

|

1171932 | sp |

P

224053
|

prf
|

|

6678964 | ref

|

790 800 810 820 830 840

850 860 870 880 890 900

NOV10
gi
gi
gi
gi
gi

13651966 |ref
6680608 | ref

|

1171932 j sp |

P

2240S3|prf

j

6678964 | ref

NOV10
gi
gi
gi
gi
gi

13651966|ref
6680608|ref

|

1171932 |ap|P
224053

|
prf

|

|

6678964 | ref

|

NOV10
gi
gi
gi
gi
gi

13651966 [ref
6680608 | ref

|

1171932 jsp |

P

224053 |prf
|

|

6678964 ] ref

NOV10
gi
gi
gi
gi
gi

13651966 ref
6680608
1171932
224053

|
prf

6678964 | ref

|

1030 1040 1050 1060 1070 1080

1090 1100 1110 1120 1130 1140

NOV10
gi
gi
gi

Si
gi

13651966|ref
6680608 | ref

|

1171932 jsp |

P

224053
|
prf |

I

6678964 | ref

novio
gi
gi
gi
gi
gi

13651966)ref
6680608 | ref

|

1171932 |sp|P
224053

|
prf

|

|

6678964 | ref

j

NOVIO
gi
gi
gi

13651966 [ref
6680608|ref

|

1171932
I
sp|P

1210 1230

I-Bsp

1240 1250 1260

1225
986

gdvqEvkalsFBdP^^>HS^S3A^"lgS3SisS 1233
-5RS^BKSHliiDHV0glg^I|He^^MlYK- 1219

KAPj^HgY^QAPSAEVEMTSYVLIAYLTAQ
[kB^^ByBBSaPS AEVSMTflYVLLAYLTr
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gi 1 224053 |prf

|

gij 6678964 | ref

NOV10
9i 13651966 Iref
gi 6680608 ref

|

gi 1171932 sp|P
gi 224053 |prf |

1

gi 6678964 ref
1

NOV10
gi
gi
gi
gi
gi

13651966 I
ref

6680608 | ref

|

1171932 | spiP
224053 |prf

I

|

6678964|ref

|

NOV10
gi
gi
gi
gi
gi

13651966 | ref
6680608|ref

|

1171932 | sp |

P

224053 |prf
|

|

6678964|ref

I

NOV10
gi
gi
gi
gi
gi

13651966 1 ref
6680608|ref

|

1171932 | sp |

P

224053
|
prf

I

|

6678964 I ref

NOV10 ET
gi 13651966 |ref ET
gi 6680608 | ref

|

ET
gi 1171932 |sp P ET
gi 224053 |prf

1
ET

gi 6678964 | ref

1

ET

Tables 10B-10F lists the domain description from DOMAIN analysis results against

NOV10. This indicates that the NOV10 sequence has properties similar to those of other

proteins known to contain this domain.
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Table 10E Domain Analysis ofNOV10

gnl |Pfam|pfam00207, A2M, Alpha-2-macroglobulin family. This family
includes the C-terminal region of the alpha-2-macroglobulin family.

(SEQ ID NO: 115)
CD-Length = 751 residues, 99.9% aligned
Score = 785 bits (202B) , Expect = 0.0

10

15

20

25

30

35

40

45

50

Query: 730

Sbjct: 2

Query: 790

Sbjct: 62

Query: 849

Sbjct: 114

Query: 909

Sbjct: 174

Query: 964

Sbjct: 233

Query: 1015

Sbjct: 293
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I+IIIIII+I+II+ I I I I +I+II+II 1+ I II II ++

DEDDITIRSYFPESWLWEVEEVDRSPVLTVNITLPDSITTWEILAVSLSNTKGIiCVADPV 61

SLRAFQPFFVELTMPYSVIRGEVFTLKATVLNYLP-KCIRVWQLEVSSAFLAVPTEKNE 848

I II IMi +IIII+III l+l + 1 1 1 1
+ MINIM

ELWFQDFFLELRLPYSVVRGEQVELRAVLYNYLPSQDIKVWQLEVEP LCQ 113

ESHCVCRNGRKTVSWVVTPKSLGNVNFSVSAEAMQSLELCGNEWEVPEIKRKDTVIKTL 908

i i i i mi +i+i i + 1 i in ii Kin
AGFCSLATQRTRSSQSWPKSLSSVSFPWWPIJ^GLSLVEVVM^ 173

LVEPEGIAKEETFNTLPC ASGANVSEQLSLKLPSNWKESARASFSVLGGDILGS 963

1 1 1 1 1 mi ++i i in +ini +i i i ii ii *

KVEPEGARKEETVSSLLLPPEHLGGGLEVSEVPALKLPDDVPDTEAEAVISVQ -GDPVAQ 232

AMQN 1QNLLQMPYGCGEQNMVLFAPNIYVLNYLNETQQIjTQ - - -EIKAKAVGYL 1014

Ml + III++I 1111111+ II + IIMI + II I + + I 11+ +

AIQNTLSGEGLm^UUiPSGCGEQl^IYMAPTVYVLHYLDETW 292

ITGYQRQLNYKHQDGSYSTFGERYGRNQGNTWLTAFVLKTFAQARSYIFIDEAHITQSLT 1074

11111111+ 1111+ I I +IIIIIIIII l+lll+l+llll II ++

NKGYQRQLNYRKADGSYAAFLHR ASSTWLTAFVLKVFSQARNYVFIDEEHICGAVK 348

WLS -QMQKDNGCFRSSGSLLNNAIKGGVED EATLSAYVTIALLEI PLPVTNP IVRN 1129

II " lll+l II II +++I +111! I I II+I++IIIIII I +1+1 I

WLILNQQKDDGVFRESGPVIHNEMKGGVGDDAEVEVTLTAFITIALLEAKLVCISPWAN 4 08

ALFCLESAWNVAKEGTHGSHVYTKALLAYAFSLLGKQNQNRE ILNSLDKEAVK-DNLVHW 1188

II I+++ + + +1 III II ill +1 I ++ +111 II +1 I II

ALSILKASDYLLENYANGQRVYTLlALTAYALALAGVLHKLKEILKSLKEELYKALVKGHW 468

ERPQRPKAPVGHLYQTQAPSAEVEMTSYVIJ^YLTAQPAPTSGDLTSATNIVKWIMKQQN 1248

nii+ii iii i +i nun ni ii i i i +111+ +n
ERPQKPKDAPGHPYSPQPQAAAVEMTSYAIiLALLTIjLPFPKVE - --MAPKVVKWLTEQQY 525

AQGGFSSTQDTWALHALSRYGAATFTRTECTAQVTVQ-DSQTFSTNFQTO 1307

III llllll+ll lll+ll II I II ll+l I +1 ++II+ III 11+
YGGGFGSTQDTVMALQALSKYGIATPTHKEKNLSVTIQSPSGSFKSHFQILNNNAFLLRP 585

ISLPE-LPGEYVITVTGERCVYLQTSMKYNILPEKEDSPFALKVQTVPQTCDGHK-AHTS 1365

+ II 111+ + I 1+ +1 +1 +1 1 II++MI il III
VELPLNEGFTVTAKVTGQGTLTLVTTYRYKVLDKKNTF 645

FQISLTISYTGNRPASN1WIVDVKMVSGFIPLKPTVKML- -ERSSSVSRTSVSNNHVhIY 1423

+1+ ll+l I I I 1+ I++IIIIIII +1 I 11+ 1+ llll+l
DYLSICTRYAGSR5DSGMAIAD ISMLTGFIPLKPDLKKLENGVDRYVSKYEIDGNHVLLY 705

+++I +i i
+ ii ++ i+ii+ii inn n i

LDKVSHSETECVGFKIHQDFEVGLLQPASVKVYDYYEP-DEQCTAFY 751
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Table 10F Domain Analysis ofNOV10

gnl | Pfam|pfam01835, A2M_N, Alpha-2-macroglobulin family N-terminal
region. This family includes the N-terminal region of the alpha-2-

macroglobulin family. (SEQ ID NO: 116)
en-Length = 620 residues, 98.4% aligned
Score = 617 bits (1592), Expect = le-177
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SASDSNSTEPQYMVLVPSLLHTEAPKKGCVLLSHLNETVTVSASLESGRENR- - -SLFTD 7 5

11+ +I+III+III+I II M II I IIIIIII+ II I I Mil
LFFDSSLQKPRYMVIVPS ILRTETPEKVCVQLHDLNETVTVTVSLHSFPGKRNLSSLFTV 7 0

LVAEKDLFHCVSFTVPRI SASSEVAFLSIQIKGPTQDFRKRNTVLVLNTQSIiVFVQ 131

I++ 111111111111+ 1+ I +1+ +I+IIII I+++ MM + + lll+l
LLSSKDLFHCTSFTVPQPGLFKSSKGEESFVVVQVKGPTHTFKEKVTVLVSSRRGIjVFIQ 130

TDKPMYKPGQTGKVRFRVVSVDENFRPRNELVSLVSLQNPRRNRIAQWQSLKLEAGINQL 191

ii ii-^i mi ii+ii inn n 111+ 11 +++1 11+ 11+ 111 11 n
TDKPIYTPGQT- -VRYRVFSVDENLRPLiJELI-LVYIEDPEGNRVDQWEVNKLEGGIFQL 187

SFPLSSEPIQGSYRWVQTESGGR- - IQHPFTVEEFVLPKFEVKVQVPKIISIMDEKVNI 249

111+ IIIIII++++I +111 II 1+1*111 III + II I

SFPIPSEPIQGTWKIVJ^YESGPESNYTHYFEVKEYVLPSFEVSITPPKPFIYYDNFKEF 247

TVCGCYRYTYGEPVPGLVTLSVCRRYSLCRSD CHNTHSQLNSNG- -CITQQVHTKM 303

I I IIIII+IIII+ + + + + 1+ II I++I+I I

EVTICARYTYGKPVPGVAYTOFGVKDEDGBCKELLAGLEERAKLLDGNGEICLSQEVLIiKE 307

LQITNTGFEMK- -IiRVEARIREEGTGVEVTANRISEITNlVSKLKFVKVDSHFRQGIPFF 361

ii+ i i i i i ii +i +i mill iii+ inn
LQLKNEDLEGKSLWAVAVIESEGGDMEEAELGGIEaVRSPYKliKFVKTPSHFKPGIPFF 367

AQVRLVDGKGVPIPNKLFFISVNDANYYSNATTNEQGLAQFSINTTSISVNKLFVRVSYK 421
+1 +11 I I M +1 ll+llll M +

l IIIIIIIII+ II +11 ++I
LKVLVVDPDGSPAPNVPVKVSAQDASYYSNGTTDEDGIAQFSINTSGISSLSITVRTNHK 427

ESNNCSDNWWLDEFHTQTSHTA1GIFFSPSKSYIHLKPIIGTLTCGQTQEIQAHYILNKQI 481

i +
i

+ ii i mini i ii n 11++11 +

ELP EEVQAHAEAQATAYSTVSLiSKSYIHIjS -IERTLPCGPGVGEQANFILRGKS 480

LRDEKELTFYYLVKARGKISQSGIHVLSIEQGNSKGSFALSFPVESDVAPIARMFIFAIL 541

I + I I 1111+ ++III ++I II l+ll II l+ll 1+ + II

LGELKILHFYYLIMSKGKIVKTGREPREPGQGL FSLSIPVTPDDAPSFRLVAYYIL 536

PDGEWGDSEKFEIENCLANKVDLSFSPAQS - -PPASHAHLQVAAAPQSLCALRAVDQSV 599

mm ii ++1+1 III+IINII++ ii i+i i mi iiiun+i
PQGEWADSWIDVEDCCANKLDLSFSPSKDYRLPAQQVKLRVEADPQSLVALRAVDQAV 596

LLMKPEAELSVSSVYNLLTVKDLT 623

l+ll+l+ll+l 11+11 II

YLLKPKAKLSMSKVYDLLEKSDLG 620

Pregnancy zone protein (PZP), one ofthe major pregnancy-associated plasma proteins

(see 260100 for another example), was described by Smithies (1959) who used zone-

electrophoresis in starch gels. PZP is a prominent constituent oflate-pregnancy sera In

healthy, nonpregnant females and in males, PZP is present in trace amounts only: females, 10-

30 mg/1; males, less than 10 mg/1. During pregnancy, PZP levels may reach 1000-1400 mg/1

just before term. Sottrup-Jensen et al. (1984) showed that PZP closely resembles alpha-2-

macroglobulin (103950) in structure. Both have a quaternary structure of2 covalently bound
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1 80-kD subunits which are further noncovalently assembled into a tetramer of720 kD. Amino

acid sequence of the 2 proteins are extensively homologous. Marynen et al. (1989) used in situ

hybridization and somatic cell hybridDNA analysis to demonstrate that PZP, alpha-2-

macroglobulin, and an alpha-2-macroglobulin pseudogene mapped to human chromosome

5 12pl 3-pl2.2. Although the function ofPZP in pregnancy is largely unknown, its close

structural relationship to alpha 2M suggests analogous proteinase binding properties and a

potential for being taken up in cells by receptor-mediated endocytosis. I

The disclosed NOV10 nucleic acid of the invention encoding a Pregnancy Zone

Protein Precursor -like protein includes the nucleic acid whose sequence is provided in Tabic

10 1OA or a fragment thereof. The invention also includes a mutant or variant nucleic acid any of

whose bases may be changed from the corresponding base shown in Table 10A while still

encoding a protein that maintains its Pregnancy Zone Protein Precursor -like activities and

physiological functions, or a fragment of such a nucleic acid. The invention further includes

nucleic acids whose sequences are complementary to those just described, including nucleic

1 5 acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

thereto, whose structures include chemical modifications. Such modifications include, by way

ofnonlimiting 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

20 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 the mutant or

variant nucleic acids, and their complements, up to about 7 percent ofthe bases may be so

changed.

The disclosed NOV10 protein of the invention includes the Pregnancy Zone Protein

25 Precursor -like protein whose sequence is provided in Table 10B. The invention also includes

a mutant or variant protein any ofwhose residues may be changed from the corresponding

residue shown in Table 10B while still encoding a protein that maintains its Pregnancy Zone

Protein Precursor -like activities and physiological functions, or a functional fragment thereof.

In the mutant or variant protein, up to about 46 percent ofthe residues may be so changed.

30 The invention further encompasses antibodies and antibody fragments, such as Fab or

(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above defined information for this invention suggests that this Pregnancy Zone

Protein Precursor -like protein (NOV10) may function as a member of a '"Pregnancy Zone

Protein Precursor family". Therefore, theNOV 10 nucleic acids and proteins identified here
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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.

TheNOV1 0 nucleic acids and proteins ofthe invention are useful in potential

therapeutic applications implicated in pregnancy, hypertensive toxemia, pre-

eclampsia/eclampsia (gestational proteinuric hypertension), glomerular endotheliosis,

cholestasis, and pruritic urticarial papules and plaques ofpregnancy, and/or other pathologies

and disorders.

NOV10 nucleic acids and polypeptides are further useful in the generation of

antibodies that bind hnmuno-specifically to the novel NOV10 substances 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 disclosedNOV10 protein has multiple hydrophilic

regions, each ofwhich can be used as an immunogen. These novel proteins can be used in

assay systems for functional analysis ofvarious human disorders, which will help in

understanding ofpathology ofthe disease and development ofnew drug targets for various

disorders.

NOV11

A disclosed NOV1 1 nucleic acid of2895 nucleotides (also referred to as

SC139725617_A) encoding a novel Transmembrane Receptor UNC5H2-like protein is shown

in Table 1 1A. An open reading frame was identified beginning with an ATG initiation codon

at nucleotides 31-33 and ending with a TGA codon at nucleotides 2866-2868. A putative

untranslated region upstream from the initiation codon is underlined in Table 1 1A. The start

and stop codons are in bold letters.
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Table 11A. NOV11 nucleotide sequence (SEQ ID NO:37).

CTCCAC^TCCGCCTGTCCCTGGAATGTT
GGGCTCCTCTGCTGGACCCCTTACCCAGCCTTAGCAGGCACTGATTCTGGCAGCGAGGTG^
TTCCCGTGAGCGCCT^CAGAGCX^CTGCCCTACTT^
AAGCCTGTGGAGCTCCGCTGCCGCGCCTTCCXCGCCAC^CAGATCTACT
AGCCAGAACX3ACCACX3TCACACAGGAAGGCCT^
GAGGTGTCGCGGCAGCAGGTGGAGGAGCTCTTTGGGCTGGAGGATTACTGGTGCCAGrGCGTGGCCTGGAGC
TCCGCGGGCACCACCAAGAGTCGCCGAGCCTACGTCCGCATCGCCTGTCTGCGCAAGAACTTCGATCAGGAG
CCTCTGGGCAAGGAGGTGCCCCTGGACGATGAGGTTCTCCTGCAGTGCCGCCCX5C
GCCGAGGTGGAATGGCTCAAGAATGAGGATGTCATCGACCCCACCCAGGACACCAACTTCCTGCTCACCATC
GACCACAACCTCATCATCCGCCAGGCCCGCCTGTCGGACACTGCCAACTATACCTGCGTGGCCAAGAACATC
GTGGCCAAACGCCGGAGCACCACT'GCCACCGTCATCGTCTACGTGAATGGCGGCTGGTCCAGCTOT
TGGTC^CCCTOCTCCAACCGCTGTGGCCGAGGCT
CTCAACGGAGGGGCCTTCTGCGAGGGCCAGGCATTCCAGAAGACCGCCTGCACCACCATCTGCCCAGTCGAT
GGGGCGTGGACGGAGTGGAGCAAGTGGTCAGCCTGCAGCACTGAGTGTGCCCACTGGCGTAGCCGCGAGTGC
ATGGCGCCCCCACCCCAGAACGGAGGCCGTGACTGCAGCGGGACGCTGCTCGACT
GGGCTGTGCATGCAAAGTGAGTCACAGTGTGGTCCTCCTGTCC^
GCGCTGTATGCGGGGCTCGTGGTGGCCATCTTCGTGGTCGTGGCAATCCTCATGGCGGTGGGGGTGGTGGTG
TACCGCCGCAACTGCCGTGACTTCGACACAGACATCACTGACTCATCTGCTGCCCTGACTGGTGGTTTCCAC
CCCGTCAACTTTAAGACGGCAAGGCCCAGTAACCCGCAGCTCCTACACCCCTCTGTGCCTCCTGACCTGACA
GCCAGCGCCGGCATCTACCGCGGACCCGTGTATGCCCTGCAGGACTCCACCGACAAAATCCCCATGACCAAC
TCTCCTCTGCTGGACXCCTTACCCAGCCTTAAGGTCAAGGTCTACAGCTCCAGCACCACGGGCTCTGGGCCA
GGCCTGGCAGATGGGGCTGACCTGCTGGGGGTCTTGCCGCCTGGCACATACCCTAGCGATTTCGCCCGGGAC
ACCCACTTCCTGGACCTGCGCAGCGCCAGCCrrCGGTTCC^
AGCAGCGTCAGCGGCACCTTTGGCTGCCTGGGTGGGAGGCTCAGCATCCCCGGCACAGG'FGTCAGCTTGCTG
GTGCCCAATGGAGCC^TTCCCCAGGGCAAGTTCTACGAGATGTATCT
CTCCCGCTTTCAGAAGGGACCCAGACAGTATTGAGCCCCTCGGTGACCTGTG.GACC(^CAGGCCTCCTGCTG
TGCCGCCCOTTCATCCTCACCATGCCCCACTGTGCCGAAGTC^
ACCCAGGCCCACCAGGGCCACTGGGAGGAGGTGGTGACCCTGGATGAGGAGACCCTGAACACACCCTGCTAC
TGCCAGCTGGAGCCCAGGGCCTGTCACATCCTGCTGGACCAGCTGGGCACCTACGTGTTCACGGGCGAGTCC
TATTCCCGCTCAGCAGTCAAGCGGCTCCAGCTGGCCGTCTTCGCCCCCGCCCTCTGCACCTCCCTGGAGTAC
AGCCTCCGGGTCTACTCCCTGGAGGACACGCCTGTAGCACTGAAGGAGGTGCTGGAGCTGGAGCGGACTCTG
GGCGGATACTTGGTGGAGGAGCCGAAACCGCTAATGTTCAAGGACAGTTACCACAACCTGCGCCTCTCCCTC
CATGACCTCCCCCATGCCCATTGGAGGAGCAAGCTGCTGGCCA^TACCAGGAGATCCCCTTCTATCACATT
TGGAGTGGCAGCCAGAAGGCCCTCCACTGCACTTTCACCCTGGAGAGGCACAGCTTGGCCTCCACAGAGCTC
ACCTGCAAGATCTGCGTGCGGCAAGTGGAAGGGGAGGGCCAGATATTCCAGCTGCATACCACTCTGGCAGAG
ACACCTGCTGGCTCCCTGGACACTCTCTGCTCTGCCCCTGGCAGCACTGTCACCACCCAGCTGGGACCTTAT
GCCTTCAAGATCCCACTGTCCATCCGCCAGAAGATATGCAACAGCCT
GACTGGCGGATGTTAGCACAGAAGCTCTCTATGGACCGGTACCTGAATTACTTTGCCACCAAAGCGAGCCCC
ACGGGTGTGATCCTGGACCTCTGGGAAGCTCTGCAGCAGGACGATGGGGACCTCAACAGCCTGGCGAGTGCC
TTGGAGGAGATGGGCAAGAGTGAGATGCTGGTGGCTGTGGCCACCGACGGGGAGTGCTQAGCCTCCTGGGAC
AGCGGGCTGGCAGGG

In a search ofpublic sequence databases, the NOV1 1 nucleic acid sequence, located on

chromosome 10 has 2425 of 281 1 bases (86%) identical to a gb:GENBANK-

K):RNU87306|acc:U87306 mRNA from Rattus norvegicus {Rattus no?vegicus transmembrane

receptor Unc5H2 mRNA, complete cds (E = 0.0). Public nucleotide databases include all

GenBank databases and the GeneSeq patent database.

The disclosed NOV1 1 polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 has

945 amino acid residues and is presented in Table 1 IB using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV1 1 has a signal peptide and is

likely to be localized in the plasma membrane with a certainty of 0.4600. In other

embodiments, NOV1 1 may also be localized to the endoplasmic reticulum (membrane) with a

certainty of 0.1000, the endoplasmic reticulum (lumen) with a certainty of 0.1000, or
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extracellularly with a certainty of 0.1000. The most likely cleavage site for NOV10 is between

positions 26 and 27: ALA-GT

Table 11B. Encoded NOV11 protein sequence (SEQ ID NO:38).

"mqargygrn^
patqiyfkcngewsqitohvtqegijdeatc
yvriaclrknfdqeplgkevpldhevllqcrppegvp
lsdtanytotaknivakrrsttawivytoggwsswaews
AFQKTACTTICPVDGAWTEWSKWSACSraCAHWRS^
GPPVPAVLEASGDAALYAGLWAIFWVAIIiMAVGVWYRRN^
NPQLLHPSVPPDLTASAGIYRGPVYALQDSTDKIPMTNSPLLDPLPSLKVTCVYSSSTTGSGPGIiADGADLLG
VLPPGTYPSDFARDTHFIiHLRSASLGSQQLLGLPRDPGSSVSGTFX3CI*GGRLS IPGTGVSLLVPNGAIPQGK
FYEMYLLINKAESTIiPLSEGTQTVLSPSVTCGPTGLLLCRPVILTMPHCAEVSARDWIFQLKTQAHQGHWEE
VVTLDEET3jNTPCYCQLEPRACHILLDQIX5TWFTGESy
PVALKEVXiELERTLGGYLVEEPKPLMFKDSYHNLRIjSLHDLPHAHWRSKL
TFTIiERHSLASTEIjTCKICVRQVEGEGQIFQLHTTLAETPAGSLDTLCSAPGSTVTTQLGPYAFKIplsirq
KICNSLDAPNSRGNDWRMLAQKIjSMDRYLiNYFATKASPTGVILDLWEALQQDDGDLNSLASALEEMGKSEML
VAVATDGDC

5 A search ofsequence databases reveals that the NOV1 1 amino acid sequence has 855

of 945 amino acid residues (90%) identical to, and 892 of 945 amino acid residues (94%)

similar to, the 945 amino acid residue ptnr:SPTREMBL-ACC:O08722 protein from Rattus

norvegicus (Rat) (transmembrane receptor UNC5H2 (E = 9.7e~
307

). Public amino acid

databases include the GenBank databases, SwissProt, PDB and PIR.

10 NOV1 1 is expressed in at least Epidermis. This information was derived by

determining the tissue sources of the sequences that were included in the invention.

In addition, the sequence is predicted to be expressed in brain because ofthe

expression pattern of(GENBANK-ID: RNU87306) a closely related {Rattus norvegicus

transmembrane receptor Unc5H2 mRNA, complete cds homolog.

15 The disclosed NOV1 1 polypeptide has homology to the amino acid sequences shown

in the BLASTP data listed in Table 1 1C.

Table 11C. BLAST results for NOV11

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Po
sitives

(%)

Expect

gi 1 6678505 |ref |NP_0
33498. l|
(NM_009472)

UNC-5 homolog (C.

elegans) 3 [Mus

muscuius]

931 592/942
(62%)

694/942
(72%)

0.0

gi 1
3789765 |gb|AAC67

491. l| (AF055634)
transmembrane
receptor UNC5C
[Homo sapiens]

931 581/942
(61%)

690/942
(72%)

0.0
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gi 1 16933525 |ref |NP_
003719.2)
(NM_003728)

unc5 (C.elegana
homolog) c;

homolog of C.

elegans
transmembrane
receptor Unc5
[Homo sapiens]

931 581/942
(61%)

690/942
(72%)

0.0

gi | 16159681 |ref|XP_
042940.3

|

(XM 042940)

unc5 (C. elegans
homolog) c [Homo

sapiens]

931 582/942
(61%)

690/942
(72%)

0.0

gi | 11559982 | ref |NP_
071543.1)
(NM_022207)

transmembrane
receptor unc5H2
[Rattus
norvegicus]

945 815/945
(86%)

848/945
(89%)

0.0

The homology between these and other sequences is shown graphically in the

ClustalW analysis shown in Table 1 ID. In the ClustalW alignment of the NOV1 1 protein, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

5 regions ofconserved sequence (/. e. ,
regions that may be required to preserve structural or

functional properties), whereas non-highlighted amino acid residues are less conserved and

can potentially be altered to a much broader extent without altering protein structure or

function.

10 Table 11D. ClustalW Analysis ofNOV11

1) Novel N0V11 (SEQ ID NO: 38)

2) gi|6678505|ref |NP_033498.lj (NM_009472) UNC-5 homolog (C. elegans) 3 [Mus

musculus] (SEQ ID NO: 117)

3) gi|3789765|gb|AAC67491.l| (AF055634) transmembrane receptor UNC5C [Homo sapiens]

15 (SEQ ID NO:118)

4) gi
1
16933525

|
ref | NP_003719 . 2

|
(NM_003728) unc5 (C. elegans homolog) C; homolog of

C. eleganB transmembrane receptor Unc5 [Homo sapiens] (SEQ ID NO: 119)

5) gi
1 16159681 1 ref |XP_042940 . 3

|
(XMJJ42940) unc5 (C. elegans homolog) c [Homo

sapiens] (SEQ ID NO: 120)

20 6) gi| 11559982 1 ref |NP_071543 .l| (NM_022207) transmembrane receptor Unc5H2 [Rattus

norvegicus] (SEQ ID NO: 121)

25

30

35

40

NOVll
gi
gi
gi
gi
gi

6678505
3789765
16933525
16159681
11559982

NOVll
gi 6678505|re£|
gi 3789765|gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

NOVll

130

I I

140 150 160 170 180

IWMIEflSRQQVEELFGi*EDYWCX?CVAWSSAGTT^ 1G6
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gi
gi
gi
gi
gi

6678505 | ref

)

3789765 |gb|A
16933525
X615968X
11559982

ref
ref
ref

EVSIEISRQQVEELFGPEDYWCQCVAVJSSAGTTKSRKAYVRIAYLRXTFEQEPLGKEVSL
EVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTKSRKAYVRIAYLRKTFEQEPLGKEVSL
EVSIEISRQQVEELFGP3DYWCQCVAWSSAGTTKSPJCAYVRIAYLRICTFEQEPLGKEVSL
EVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTKSRKAYVRIAYLRKTFEQEPLGKEVSL
SV^IEBSRQQVEELFGijEDYWCQCVAWSS^GTTKSRj[|AYQRIAYLRKStf£QEPI^KEVflL

180
180
180
180
166

N0V11
gi 6678505 ref)
gi 3789765 gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

190 200

-_J- • I

210 220 230

1 •

240

J
^CTLLQCRPPEGflPVAEVEWLKiaEDfllDPjpDgNFfgjTIDHNLIl
eqevllqcrppegipva3vewlknsdi idpbsdrnfyitidhnli

3

eqevllqcrppegipvaevewlkl^diidpBhjdrnfyitidhnlii
eqevllqcrppegipvasvewlkhbdiidpSedrnfyitidhnlii
eqevllqcrppegipvaevewlkhediidpwedrnfyitidhnli 1

SfflEVLLQCRPPE(^PVA3VEWLKNEDffilDP^S^FjHTIDHNLI3

IKQARLSDTANYTCV
IKQARLSDTANYTCV
IKQARLSDTANYTCV
IKQARLSDTANYTCV
IKQARLSDTANYTCV

226
240
240
240
240
226

NOV11
gi 6678505|ref

1

gi 3789765|gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

250 260 270 280
. . I . .

290 300

•I
IVAKRgSTTATVIVYVNGGWSgWgEVJSgCgjRCGRGgjQKRTRTCTNPAPLNGGAFCE

aknivakrk3ttatvivyvnggwstwtewsvcnsrcgrgyqkrtrtctnpaplnggafce
aknivakrksttatvivyvnggwstwtewsvcnsrcgrgyqkrtrtctnpaplnggafce
aknivakrksttatvivyvl^ggwstwtevjsvcnsrcgrgyqkrtrtctnpaplivggafce
aknivakrksttatvivyvnggwstwtewsvcnsrcgrgyqkrtrtctnpaplnggafce
aknivakrSsttawivywggwsEwSewsH^

I

310
I.

320 330 340 350 360

I

NOV11
gi 6678505 | ref

|

gi 3789765 |gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

GQj^QKgACTTgCPVDGgWTgW^^
gqsvqkiacttlcpvdgrwtBvjskwstcgtecthwrrrectapapknggkdcdglvlqsk
GQSVQKIACTTLCPVDGRWtBwSKWSTCGTECTHWRRRECTAPAPKNGGKDCDGLVLQSK
gqsvqkiacttlcpvdgrwtBwskwstcgtecthwrrrectapapknggkdcdglvlqsk
gqsvqkiacttlicpvdgrwtbwsks^stcgtecthwrrrectapapkkggkdcdglvlqsk
GQjSQKEfoCTTffiCPVDGSWT§WSKW^

NOV11
gi 6678505|ref| i

gi 3789765|gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

|

NOV11
gi
gi
gi
gi
gi

6678505
I
ref

|

3789765|gb|A
16933525|ref
16159681 | ref
11559982 ref

NOV11
gi
gi
gi
gi
gi

6678505 I ref

|

3789765|gb|A
16933525 | ref
16159681 | ref
11559982 j ref

NOVll
gi
gi
gi
gi
gi

6678505
3789765
16933525
16159681
11559982

ref
j

gb|A
ref
ref
ref

MCTDGLCMQ
NCTDGLCMQgAP
hctdglcmqkap
nctdglcmqRap
nctdglcmq^ap
NCTDGLC

370

gESQCGPPVPA1

QSLARQ
QSLARQ
QSLAKQ
QSLARQ
AgjGSgHLLGLP:

610 620 630

124
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KE^MRPPMjjpSQTLLTPVVSCGPPGAJjL^
rce«mrppmssqtlltpwscgppgalltrpvvltmhhcm)piot
keRmrpp.m?dsqtlltpwscgppgalltrpwltmkhcadpStedwkiSlknqaBqgq

w

i<E{jMRP?M§DSQTLLTPWSCG?PGAJjLTR
gEfc^.pfgjSgSQT^^

NOV11
gi
gi
gi
gi
gi

6678505 | ref

|

3789765|gb|A
16933525 ref
16159681 ref
11559982 ref

NOV11
gi 6678505 | ref

|

gi 3789765|gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

NOV11
gi
gi
gi
gi
gi

6678505 | ref

|

3789765|gb|A
16933525
16159681
11559982

ref
ref
ref

NOV11
gi
gi
gi
gi
gi

6678505|ref

|

3789765|gb|A
16933525
16159681
11559982

ref
ref
ref

NOV11
gi
gi
gi
gi
gi

66785Q5|ref

I

3789765|gb|A
16933525
16159681
11559982

ref
ref
ref

NOV11
gi 6678505 ref

|

gi 37B9765 gb|A
gi 16933525 ref
gi 16159681 ref
gi 11559982 ref

E^rj^EE^TPCY^Lj^ACHILgJgDgTY

670
..|..

680

pi

690
..|..

700 710 720

EDVV\^GEENFTTPCYIQLDAEACHILTEMLSTYALVGSSTTIO^I<KLKIjAIFGPLCCS
edwvvgeenfttpcyi^ldaeachiltenlstyalvgBsttkaaakrlklaifgplccs
EDVWVGSENFTTPCYIgLDAEACHILTEN^^
SDV^^GEEMFTTPCYIQLDAEACHILTEMLSTYALVGTiSTTKAAAKRLKLAIFGPLCCS
EEA/vgOTEEl^TPnYjfoLl^^

706
693
693
693
693
706

780

Tables 1E-M list the domain descriptions from DOMAIN analysis results against

NOV1 1. This indicates that the NOV1 1 sequence has properties similar to those ofother

proteins known to contain this domain.
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Table HE Domain Analysis ofNOV11

gnl|Smart |smart00218, ZU5, Domain present in 20-1 and Unc5-like netrin

receptors; Domain of unknown function. (SEQ ID NO: 122)
CD-Length = 104 residues, 100.0% aligned
Score = 149 bits (376), Expect » 7e-37

Query : 541 PGSSVSGTFGCLGGRLS IPGTGVSLLVPNGAIPQGKFYEMYLLINKAESTLPLSEGTQTV

I Mill III! I III I++I III II I I M+++ II I I +1 +

Sbj ct : 1 PSFLVSGTFDARGGRLRGPRTGVRLI IPPGAIPQGTRYTCYLWHDKLSTPPPLEEGETL

Query: 601 LSPSVTCGPTGLLLCRPVILTMPHCAEVSARDW1FQLKTQAHQG 644

in i in m iiiii i + hi i +i
Sbjct : 61 LSPVVECX3PHGAIiFLRPVIIjEVPHCASIjRPRDWEIVLLRSENGG 104

600

60

10

Table 11F Domain Analysis ofNOV11

gnl |Pfam|pfam00791, ZU5, ZU5 domain. Domain present in 20-1 and Unc5-

like netrin receptors Domain of unknown function. (SEQ ID NO: 123)

CD-Length = 104 residues, 100.0% aligned
Score = 147 bits (371), Expect = 3e-36

15

Query : 541 PGSSVSGTFGCLGGRLS IPGTGVSLLVPNGAIPQGKFYEMYLLINKAESTLPLSEGTQTV

I Mill MM I III I++I MUM I II+++ II I I +1 +

Sbj ct : 1 SGFLVSGTFDARGGRLRGPRTGVRLIIPPGAIPQGTRYTCYLVVHDKLSTPPPLEEGETL

Query : 601 LSPSVTCGPTGLLLCRPVILTMPHCAEVSARDWIFQLKTQAHQG 644

III I III I I IIIII Hill + III I + I

Sbjct: 61 LSPWECGPHGALFLRPVILEVPHCASLRPRDWELVLLRSENGG 104

600

60

20

25

Table 11G Domain Analysis of NOV11

gnl | Smart |smart00005, DEATH, DEATH domain, found in proteins involved
in cell death (apoptosis) . ,• Alpha-helical domain present in a variety
of proteins with apoptotic functions. Some (but not all) of these

domains form homotypic and heterotypic dimers. (SEQ ID NO: 124)

CD-Length = 96 residues, 99.0% aligned
Score = 64.7 bits (156), Expect = 2e-ll

Query: 852 GPYAFKIPLS IRQKICNSLDAPNSRGNDWRMLAQKLSM-DRYLNYFATKAS PTGV 905

I | + | + |
+ 11+1+11111+11++++ I++

Sbj Ct : 1 PPGAASLTELTREKLAKLLD- -HDLGDDWRELARKLGLSEADIDQIETESPRDLAEQSYQ 5 8

Query: 906 ILDLWEALQQDDGDLKSLASALEEMGKSEMLVAVATD 942

+ 1 Ml + + I +1 II +11+ + + + ++

Sbjct: 59 LLRLWEQREGKNATLGTLLEALRKMGRDDAVELLRSE 95
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Table 11H Domain Analysis ofNOV11

gnl | Smart | smart002 09, TSP1, Thrombospondin type 1 repeats; Type 1

repeats in thrombospondin- 1 bind and activate TGF-beta. (SEQ ID

NO: 125)
CD-Length « 51 residues, 100.0% aligned
Score =62.4 bits (150), Expect = le-10

Query: 249 WSSWAEWSPCSNRCGRGWQKRTRTCTNPAPIiNGGAFCEGQAFQKTACTT- 1CP 300

I MM III II I Mil I I III I I +11 II

Sbj Ct : 1 WGEWSBWSPCSVTCGGGVQTRTRCCNPPP- -NGGGPCTGPDTETRACNEQPCP 51

5

Table 111 Domain Analysis ofNOV11

gnl|Smart|smart00209, TSP1, Thrombospondin type 1 repeats; Type 1

repeats in thrombospondin- 1 bind and activate TGF-beta. (SEQ ID

NO:125)
CD-Length » 51 residues, 98.0% aligned
Score =49.3 bits (116), Expect = le-06

Query : 305 WTEWSKWSACSTECAH-WRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLC

I 1 1 Ml II I M II III M ++ I I

Sbj Ct : 1 WGEWSEWSPCSVTCGGGVQTRTRCCNPPPNGGGPCTGPDTETRACNEQPC

10

353

50

Table 11J Domain Analysis ofNOV11

gnl|Pfara|pfam00531, death, Death domain.

CD-Length = 83 residues, 98.8% aligned
Score = 59.7 bits (143), Expect = 7e-10

(SEQ ID NO: 126)

15

Query : 864 QKIOTSLDAPNSRGNDWRMLAQKLSM-DRYLNYFATKA SPTGVILDLWEALQQDDG 918

+++I || | I III 11+11 + + ++ + III HUM
Sbj Ct : 1 RELCKLLDDP- -LGRDWRRLARKLGLSEEEIDQIEHENPRLASPTYQLLDLWEQRGGKNA 5 8

Query: 919 DLNSLASALEEMGKSEMLVAVATD 942

++| M+II+++ + +

Sbjct: 59 TVGTLLEALRKMGRDDAVELLESA 82

Table 11K Domain Analysis ofNOVI

1

gnl|Pfam|pfam00090, tsp_l, Thrombospondin type 1 domain. (SEQ ID

NO: 127)
CD-Length = 48 residues, 91.7% aligned
Score =49.3 bits (116), Expect = le-06

20

Query: 250 SSWAEWSPCSNRCGRGWQKRTRTCTNPAPLNGGAFCEGQAFQKTACT 296

i Mini) im i in +n ii iii+ n
Sbjct: 1 SPWSEWSPCSVTCGKGIRTRQRTCNSPA GGKPCTGDAQETBACM 44
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5

Table 11L Domain Analysis ofNOV11

gnl|Pfam|pfamo0090, tsp_l, Throrabospondin type 1 domain. (SEQ ID

NO:127)
CD-Length » 48 residues, 100.0% aligned
Score = 36.2 bits (82), Expect = 0.009

Query: 306 TEWSKWSACSTEC AHWRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLC 353

+ 11+11 III I I I +1 11+ l+l +++
I I

Sbj ct : 1 SPWSEWSPCSVTCGKGIRTRQRTCNSPA- - -GGKPCTGDAQETEACMMDPC 4 8

Table 11M Domain Analysis ofNOV11

gnl|Smart|smart00408, IOc2 f Immunoglobulin C-2 Type (SEQ ID NO: 128)

CD-Length » 63 residues, 87.3% aligned
Score =42.7 bits (99), Expect - 9e-05

Query : 170 VLLQCRPPEGVPVAEVEWLKNEDVIDPTQDTNFLLTIDHNLI IRQARLSDTANYTCVAKN 229

Mil | || +111+ + ++ ++ 11+ I 1+ lllll+l
10 ' Sbjct: 6 VTLTC-PASGDPVPNITOLKDGKPLPESR WASGSTLTIKNVSLEDSGLYTCVARN 60

PMID: 10908620, UI: 20370928 Netrin-1 promotes thalamic axon growth and is

required for proper development of the thalamocortical projection. Braisted JE, Catalano SM,

Stimac R, Kennedy TE, Tessier-Lavigne M, Shatz CJ, OTLearyDD Molecular Neurobiology

1 5 Laboratory, The Salk Institute, La Jolla, CA 92037, USA.

The thalamocortical axon (TCA) projection originates in dorsal thalamus, conveys

sensory input to the neocortex, and has a critical role in cortical development. We show that

the secreted axon guidance molecule netrin-1 acts in vitro as an attractant and growth

promoter for dorsal thalamic axons and is required for the proper development of the TCA

20 projection in vivo. As TCAs approach the hypothalamus, they turn laterally into the ventral

telencephalon and extend toward the cortex through a population of netrin-1 -expressing cells.

DCC and neogenin, receptors implicated in mediating the attractant effects of netrin-1, are

expressed in dorsal thalamus, whereas unc5h2 and unc5h3, netrin-1 receptors implicated in

repulsion, are not. In vitro, dorsal thalamic axons show biased growth toward a source of

25 netrin-1, which can be abolished by netrin-1-blocking antibodies. Netrin-1 also enhances

overall axon outgrowth from explants of dorsal thalamus. The biased growth of dorsal

thalamic axons toward the internal capsule zone ofventral telencephalic explants is attenuated,

but not significantly, by netrin-1 -blocking antibodies, suggesting that it releases another

attractant activity for TCAs in addition to netrin-1. Analyses of netrin-1 -/- mice reveal that the

30 TCA projection through the ventral telencephalon is disorganized, their pathway is abnormally

restricted, and fewer dorsal thalamic axons reach cortex. These findings demonstrate that
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netrin-1 promotes the growth ofTCAs through the ventral telencephalon and cooperates with

other guidance cues to control their pathfinding from dorsal thalamus to cortex.

PMID: 10366627, UI: 99296863 Netrin-3, a mouse homolog ofhuman NTN2L, is

highly expressed in sensory ganglia and shows differential binding to netrin receptors. Wang

5 H, Copeland NG, Gilbert DJ, Jenkins NA, Tessier-LavigneM Departments ofAnatomy, and

Biochemistry and Biophysics, Howard Hughes Medical Institute, University of California, San

Francisco, California 94143-0452, USA.

The netrins comprise a small phylogenetically conserved family of guidance cues

important for guiding particular axonal growth cones to their targets. Two netrin genes, netrin-

* 10 1 and netrin-2, have been described in chicken, but in mouse so far a single netrin gene, an

ortholog of chick netrin-1, has been reported. We report the identification ofa second mouse

netrin gene, which we name netrin-3. Netrin-3 does not appear to be the ortholog of chick

netrin-2 but is the ortholog of a recently identified human netrin gene termed NTN2L ("netrin-

2-like"), as evidenced by a high degree ofsequence conservation and by chromosomal

15 localization. Netrin-3 is expressed in sensory ganglia, mesenchymal cells, and muscles during

the time ofperipheral nerve development but is largely excluded from the CNS at early stages

of its development. The murine netrin-3 protein binds to netrin receptors of the DCC (deleted

in colorectal cancer) family [DCC and neogenin] and the UNC5 family (UNC5H1, UNC5H2

and UNC5H3). Unlike chick netrin-1, however, murine netrin-3 binds to DCC with lower

20 affinity than to the other four receptors. Consistent with this finding, although murine netrin-3

can mimic the outgrowth-promoting activity of netrin-1 on commissural axons, it has lower

specific activity than netrin-1. Thus, like netrin-1, netrin-3 may also function in axon guidance

during development but may function predominantly in the development of the peripheral

nervous system and may act primarily through netrin receptors other than DCC.

25 PMID: 1 0399920, UI: 99325507 A ligand-gated association between cytoplasmic

domains ofUNC5 andDCC family receptors converts netrin-induced growth cone attraction

to repulsion. Hong K, Hinck L, Nishiyama M, Poq MM, Tessier-Lavigne M, Stein E

Department ofBiology, University of California, San Diego, 92093, USA.

Netrins are Afunctional: they attract some axons and repel others. Netrin receptors of

30 the Deleted in Colorectal Cancer (DCC) family are implicated in attraction and those ofthe

UNC5 family in repulsion, but genetic evidence also suggests involvement ofthe DCC protein

UNC-40 in some cases of repulsion. To test whether these proteins form a receptor complex

for repulsion, we studied the attractive responses ofXenopus spinal axons to netrin-1, which

are mediated by DCC. We show that attraction is converted to repulsion by expression of
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UNC5 proteins in these cells, that this repulsion requires DCC function, that the UNC5

cytoplasmic domain is sufficient to effect the conversion, and that repulsion can be initiated by

netrin-1 binding to either UNC5 or DCC. The isolated cytoplasmic domains ofDCC and

UNC5 proteins interact directly, but this interaction is repressed in the context ofthe full-

5 length proteins. We provide evidence that netrin-1 triggers the formation of a receptor

complex ofDCC and UNC5 proteins and simultaneously derepresses the interaction between

their cytoplasmic domains, thereby converting DCC-mediated attraction to UNC5/DCC-

mediated repulsion.

PME): 10341242, UI: 99274743 Floor plate and netrin-1 are involved in the migration

10 and survival of inferior olivary neurons. Bloch-Gallego E, Ezan F, Tessier-Lavigne M, Sotelo

C Institut National de la Sante et de la Recherche Medicale U106, Hopital de la Salpetriere,

75013 Paris, France.

During their circumferential migration, the nuclei of inferior olivary neurons

translocate within their axons until they reach the floor plate where they stop, although their

15 axons have already crossed the midline to project to the contralateral cerebellum. Signals

released by the floor plate, including netrin-1, have been implicated in promoting axonal

growth and chemoattraction during axonal pathfinding in different midline crossing systems.

In the present study, we report experiments that strongly suggest that the floor plate could also

be involved in the migration of inferior olivary neurons. First, we show that the pattern of

20 expression of netrin receptors DCC (for deleted in colorectal cancer), neogenin (a DCC-related

protein), and members of the Unc5 family in wild-type mice is consistent with a possible role

ofnetrins in directing the migration ofprecerebellar neurons from the rhombic lips. Second,

we have studied mice deficient in netrin-1 production. In these mice, the number of inferior

olivary neurons is remarkably decreased. Some ofthem are located ectopically along the

25 migration stream, whereas the others are located medioventrally and form an atrophic inferior

olivary complex: most subnuclei are missing. However, axons of the remaining olivary cell

bodies located in the vicinity ofthe floor plate still succeed in entering their target, the

cerebellum, but they establish an ipsilateral projection instead ofthe normal contralateral

projection. In vitro experiments involving ablations of the midline show a fusion ofthe two

30 olivary masses normally located on either side of the ventral midline, suggesting that the floor

plate may function as a specific stop signal for inferior olivary neurons. These results establish

a requirement for netrin- 1 in the migration of inferior olivary neurons and suggest that it may

function as a specific guidance cue for the initial steps ofthe migration from the rhombic hps

and then later in the development of the normal crossed projection of the inferior olivary
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neurons. They also establish a requirement for netrin-1, either directly or indirectly, for the

survival of inferior olivary neurons.

PMID: 9126742 Vertebrate homologues of C. elegans UNC-5 are candidate netrin

receptors. Leonardo ED, Hinck L, Masu M, Keino-Masu K, Ackennan SL, Tessier-LavigneM
5 Howard Hughes Medical Institute, Department ofAnatomy, Programs in Cell and

Developmental Biology and Neuroscience, University of California, San Francisco 94143-

0452, USA.

In the developing nervous system, migrating cells and axons are guided to their targets

by cues in the extracellular environment. The netrins are a family ofphylogenetically

10 conserved guidance cues that can function as diffusible attractants and repellents for different

classes of cells and axons. In vertebrates, insects and nematodes, members of the DCC

subfamily of the immunoglobulin superfamily have been implicated as receptors that are

involved in migration towards netrin sources. The mechanisms that direct migration away

from netrin sources (presumed repulsions) are less well understood. In Caenorhabditis elegans,

15 the transmembrane protein UNC-5 (ref. 14) has been implicated in these responses, as loss of

unc-5 function causes migration defects and ectopic expression ofunc-5 in some neurons can .

redirect their axons away from a netrin source. Whether UNC-5 is a netrin receptor or simply

an accessory to such a receptor has not, however, been defined. We now report the

identification oftwo vertebrate homologues ofUNC-5 which, with UNC-5 and the product of

20 the mouse rostral cerebellar malformation gene (rem), define a new subfamily ofthe

immunoglobulin superfamily, and whose messenger RNAs show prominent expression in

various classes of differentiating neurons. We provide evidence that these two UNC-5

homologues, as well as the rem gene product, are netrin-binding proteins, supporting the

hypothesis that UNC-5 and its relatives are netrin receptors.

25 The disclosed NOV1 1 nucleic acid of the invention encoding a Transmembrane

ReceptorUNC5H2 -like protein includes the nucleic acid whose sequence is provided in Table

1 1A or a fragment thereof. The invention also includes a mutant or variant nucleic acid any of

whose bases may be changed from the corresponding base shown in Table 1 1A while still

encoding a protein that maintains its Transmembrane Receptor UNC5H2-like activities and

30 physiological functions, or a fragment ofsuch a nucleic acid. The invention further includes

nucleic acids whose sequences are complementary to those just described, including nucleic

acid fragments that are complementary to any of the nucleic acids just described. The

invention additionally includes nucleic acids or nucleic acid fragments, or complements

thereto, whose structures include chemical modifications. Such modifications include, by way
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ofnonlimiting 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 ofthe modified nucleic acid, such that they may be used, for example, as

antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or

5 variant nucleic acids, and their complements, up to about 14 percent of the bases may be so

changed.

The disclosed NOV1 1 protein of the invention includes the Transmembrane Receptor

UNC5H2-like protein whose sequence is provided in Table 1 IB. The invention also includes

a mutant or variant protein any ofwhose residues may be changed from the corresponding

10 residue shown in Table 1 IB while still encoding a protein that maintains its Transmembrane

Receptor UNC5H2-like activities and physiological functions, or a functional fragment

thereof, hi the mutant or variant protein, up to about 39 percent ofthe residues may be so

changed.

The invention further encompasses antibodies and antibody fragments, such as Fab or

1 5 (Fab)2, that bind immunospecifically to any of the proteins ofthe invention.

The above defined information for this invention suggests that this Transmembrane

Receptor UNC5H2-like protein (NOV1 1) may function as a member of a "Transmembrane

ReceptorUNC5H2 family". Therefore, the NOV1 1 nucleic acids and proteins identified here

may be useful in potential therapeutic applications implicated in (but not limited to) various

20 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 ceil types composing (but not limited to)

25 those defined here.

The NOV11 nucleic acids and proteins of the invention are useful in potential

therapeutic applications implicated in various diseases and pathologies.

NOV1 1 nucleic acids and polypeptides are further useful in the generation of

antibodies that bind immuno-specifically to the novel NOV1 1 substances for use in

30 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 1 protein has multiple hydrophilic

regions, each ofwhich can be used as an immunogen. These novel proteins can be used in

assay systems for functional analysis of various human disorders, which will help in
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understanding ofpathology of the disease and development ofnew drug targets for various

disorders.

NOV12

5 A disclosed NOV12 nucleic acid of 192 nucleotides (also referred to as Curagen

Accession No. SC134999661_A) encoding a novel Thymosin -like protein is shown in Table

12A. An open reading frame was identified beginning with an ATG initiation codon at

nucleotides 31-33 and ending with a TAA codon at nucleotides 175-177. Putative

untranslated regions upstream from the initiation codon and downstream of the termination

10 codon are underlined in Table 12A. The start and stop codons are in bold letters.

Table 12A. NOV12 nucleotide sequence (SEQ ID NO:39).

TTTTTCTTTTCAGGCTTTCTTCTAGTCAAGATGAGTGATAAACCAGACTTGTCGGAAGTGGAGAAGTTTGAC
AGGTCAAAACTGAAGAAAACTAATACTGAAGAAAAAAATACTC
GTTCTACTGGAAACAAACAATAGAGGAAGTTAATAGGTTCAGTAAATA

In a search ofpublic sequence databases, the NOV12 nucleic acid sequence, localized

to theX chromosome, has 192 of 192 bases (100%) identical to a gbrGENBANK-

15 ID:HSV362H12|acc:Z70227 mRNA from Homo sapiens (E = 2.8e~
36

). Public nucleotide

databases include all GenBank databases and the GeneSeq patent database.

The disclosed NOV12 polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 has

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

Signal P, Psort and/or Hydropathy results predict that NOV12 has no signal peptide and is

20 likely to be localized to the nucleus with a certainty of 0.5392. In other embodiments, NOV12

may also be localized to the microbody (peroxisome) with acertainty of 0.3000, the

mitochondrial membrane space with a certainty of 0.1000, or to the lysosome (lumen) with a

certainty of0.1000.

Table 12B. Encoded NOV12 protein sequence (SEQ ED NO:40).

MSDKPDLSEVEKFDRSKLKKTNTEEKNTLPSKESKSCGVIiLBTNNRGS

25

A search of sequence databases reveals that the NOV12 amino acid sequence has 33 of

34 amino acid residues (97%) identical to, and 34 of 34 amino acid residues (100%) similar to,

the 45 amino acid residue ptnr:pir-id:JC5274 protein from human thymosin beta (E = 1 .6e"
12

).

Public amino acid databases include the GenBank databases, SwissProt, PDB and PR.
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10

NOV12 is expressed in at least the following tissues: Brain, Foreskin, Heart, Kidney,

Lung, Mammary gland/Breast, Muscle, Parathyroid Gland, Peripheral Blood, Prostate, Testis,

Uterus. This information was derived by determining the tissue sources of the sequences that

were included in the invention. In addition, the sequence is predicted to be expressed in Brain,

Breast, and Prostate because of the expression pattern of(GENBANK-E): HSV362H12) a

closely related {Human DNA sequence from cosmid V362H12, between markers DXS366

and DXS87 on chromosome X homolog.

The disclosed NOV12a polypeptide has homology to the amino acid sequences shown

in the BLASTP data listed in Table 12C.

Table 12C. BLAST results for NOV12a

Gene Index/
Identifier

Protein/ Organism Length
(aa)

Identity
(%)

Positives
(%)

Expect

gi|2143995|pir| | 152
084

thymosin beta-

4

precursor - rat
( fragment

)

56 16/34
(47%)

21/34
(61%)

6.4

The homology between these and other sequences is shown graphically in the

ClustalW analysis shown in Table 12D. In the ClustalW alignment ofthe NOV12 protein, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

15 regions ofconserved sequence (Le. 9 regions that may be required to preserve structural or

functional properties), whereas non-highlighted amino acid residues are less conserved and

can potentially be altered to a much broader extent without altering protein structure or

function.

Table 12D. ClustalW Analysis ofNOV12

20 1) Novel NOV12 (SEQ ID NO: 40)

9) gi|2143995 |pir| | 152084 thymosin beta-4 precursor - rat (fragment) (SEQ ID

NO: 129)

25 LFAQLAQLLPAT
SSKSCGVLI

---IEC

Thymosin beta-4 is a small polypeptide whose exact physiological role is not yet

known [1] . It was first isolated as a thymic hormone that induces terminal

30 deoxynucleotidyltransferase. It is found in high quantity in thymus and spleen but is widely

distributed in many tissues. It has also been shown to bind to actin monomers and thus to

inhibit actin polymerization [2] .
• function: exact physiological role is not yet known, thymic

hormone that induces terminal deoxynucleotidyltransferase. can bind to actin monomers and
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thus to inhibit actin polymerization. • function: hematopoietic system regulatory peptide has

inhibitory activity on the proliferation ofhematopoeitic pluripotent stem cells. subcellular

location: cytoplasmic. • tissue specificity: originally found in thymus but it is widely

distributed in many tissues. - induction: by alpha-interferon, nerve and fibroblast growth

5 factors. • similarity: belongs to the thymosin beta family. Blocks protein family: BL00500

Thymosin beta-4 family proteins.

PMID: 2325669, UI: 90220652 Thymosin beta 4 is expressed in ROS 17/2.8

osteosarcoma cells in a regulated manner. Atkinson MJ, Freeman MW, Kronenberg HM

Endocrine Unit, Massachusetts General Hospital, Boston.

10 The differential expression ofmRNAs between the closely related rat osteosarcoma

cell lines ROS 17/2.8 and ROS 25/1 was used to identify genes whose expression is associated

with the osteoblast phenotype. Thymosin beta 4 cDNA was cloned from an ROS 17/2.8

complimentaryDAN library on the basis of its differential hybridization with radiolabeled

cDNA prepared from ROS 17/2.8 and ROS 25/1 cells. Northern blot analysis confirmed that

1 5 thymosin beta 4, hitherto a putative immunodulatory hormone, was indeed differentially

expressed. Steady state mRNA levels were severalfold higher in ROS 17/2.8 cells exhibiting

an osteoblast-like phenotype, compared with the less osteoblast-like ROS 25/1. Thymosin beta

4 transcripts were also detected in rat UMR 106 osteosarcoma cells and in intact neonatal and

fetal rat calvaria. Sequence analysis of the cDNA indicated that thymosin beta 4 transcripts

20 may arise by processing at a more distal polyadenylation signal. Treatment ofROS 17/2.8

cells with dexamethasone increased, while addition of 1,25-dihydroxyvitamin D3 decreased

thymosin beta 4 mRNA. The phenotype-dependent expression in the ROS cells and the

.

* ' response to steroid hormone suggest that thymosin beta 4 expression contributeis to the

osteoblast phenotype.

25 PMID: 1 0777749, UI: 20241 883 De La Cruz EM, Ostap EM, Brundage RA, Reddy

KS, Sweeney HL, SaferD Pennsylvania Muscle Institute and Department of Physiology,

University ofPennsylvania School ofMedicine, Philadelphia, Pennsylvania 19104 USA.

enriquem(Simail.med.uneim.edu

Thymosin-beta(4) (Tbeta(4)) binds actin monomers stoichiometrically and maintains

30 the bulk of the actin monomer pool in metazoan cells. Tbeta(4) binding quenches the

fluorescence ofN«iodoacetyl-Nl

-(5-sulfo4-naphthyl)ethylenedianiine (AEDANS) conjugated

to Cys(374) of actin monomers. The K(d) of the actin-Tbeta(4) complex depends on the cation

and nucleotide bound to actin but is not affected by the AEDANS probe. The different

stabilities are determined primarily by the rates of dissociation. At 25 degrees C, the free
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energy of Tbeta(4) binding MgATP-actin is primarily enthalpic in origin but entropic for

CaATP-actin. Binding is coupled to the dissociation ofbound water molecules, which is

. greater for CaATP-actin than MgATP-actin monomers. Proteolysis ofMgATP-actin, but not

CaATP-actin, at Gly(46) on subdomain 2 is >12 times faster when Tbeta(4) is bound The C

5 terminus ofTbeta(4) contacts actin near this cleavage site, at His(40). By tritium exchange,

Tbeta(4) slows the exchange rate ofapproximately eight rapidly exchanging amide protons on

actin. We conclude that Tbeta(4) changes the conformation and structural dynamics

("breathing") of actin monomers. The conformational change may reflect the unique ability of

Tbeta(4) to sequester actin monomers and inhibit nucleotide exchange.

10 PMID: 10581087, UI: 20048164 Young JD, Lawrence AJ, MacLean AG, Leung BP,

Mclnnes IB, Canas B, Pappin DJ, Stevenson RD Division of Infection and Immunity, Institute

ofBiomedical and Life Sciences, University ofGlasgow, Glasgow, G12 8QQ, UK.

The possibility that glucocorticoids upregulate the expression of anti-inflammatory

mediators is an exciting prospect for therapy in inflammatory diseases, because these

15 molecules could give the therapeutic benefits ofsteroids without toxic side effects.

Supernatants from monocytes and macrophages cultured in the presence of glucocorticoids

increase the dispersion ofneutrophils from a cell pellet in the capillary tube migration assay.

This supernatant factor, unlike other neutrophil agonists, promotes dispersive locomotion of

neutrophils at uniform concentration, lowers their adhesion to endothelial cells, inhibits their

20 chemotactic response to fMLP and induces distinctive morphological changes. Here we show

that thymosin beta4 sulfoxide is generated by monocytes in the presence of glucocorticoids

and acts as a signal to inhibit an inflammatory response. In vitro, thymosin beta4 sulfoxide

inhibited neutrophil chemotaxis, and in vivo, the oxidized peptide, but not the native form,

was a potent inhibitor of carrageenin-induced edema in the mouse paw. Thymosin beta4 is

25 unique, because oxidation attenuates its intracellular G-actin sequestering activity, but greatly

enhances its extracellular signaling properties. This description ofmethionine oxidation

conferring extracellular function on a cytosolic protein may have far-reaching implications for

future strategies of anti-inflammatory therapy.

PMID: 10469335, UI: 99398473 MalindaKM, Sidhu GS, Mani H, BanaudhaK,

30 Maheshwari RK, Goldstein AL, Kleinman HK Craniofacial Developmental Biology and

Regeneration Branch, National Institute ofDental and Craniofacial Research, NDH, Bethesda,

MD 20892-4370, USA.

Angiogenesis is an essential step in the repair process that occurs after injury. In this

study, we investigated whether the angiogenic thymic peptide thymosin beta4 (Tbeta4)
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enhanced wound healing in a rat full thickness wound model. Addition ofTbeta4 topically or.

intraperitoneally increased reepithelialization by 42% over saline controls at 4 d and by as

much as 61% at 7 d post-wounding. Treated wounds also contracted at least 1 1% more than

controls by day 7. Increased collagen deposition and angiogenesis were observed in the treated

5 wounds. We also found that Tbeta4 stimulated keratinocyte migration in the Boyden chamber

assay. After 4-5 h, migration was stimulated 2-3-fold over migration with medium alone when

as little as 10 pg of Tbeta4 was added to the assay. These results suggest that Tbeta4 is a

potent wound healing factor with multiple activities that may be useful in the clinic.

The disclosed NOV12 nucleic acid of the invention encoding a Thymosin -like protein

10 includes the nucleic acid whose sequence is provided in Table 12A or a fragment thereof. The

invention also includes a mutant or variant nucleic acid any ofwhose bases may be changed

from the corresponding base shown in Table 12A while still encoding a protein that maintains

its Thymosin-like activities and physiological functions, or a fragment of such a nucleic acid.

The invention further includes nucleic acids whose sequences are complementary to those just

1 5 described, including nucleic acid fragments that are complementary to any ofthe nucleic acids

just described. The invention additionally includes nucleic acids or nucleic acid fragments, or

complements thereto, whose structures include chemical modifications. Such modifications

include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar

phosphate backbones are modified or derivatized. These modifications are carried out at least

20 in part to enhance the chemical stability ofthe modified nucleic acid, such that they may be

used, for example, as antisense binding nucleic acids in therapeutic applications in a subject.

In the mutant or variant nucleic acids, and their complements, up to about 10 percent of the

bases may be so changed.

The disclosedNOV12 protein of the invention includes the Thymosin-like protein

25 whose sequence is provided in Table 12B. The invention also includes a mutant or variant

protein any ofwhose residues may be changed from the corresponding residue shown in Table

12B while still encoding a protein that maintains its Thymosin -like activities and

physiological functions, or a functional fragment thereof. In the mutant or variant protein, up

to about 53 percent of the residues may be so changed.

30 The invention further encompasses antibodies and antibody fragments, such as Fab or

(FabH b^d immunospecifically to any ofthe proteins of the invention.

The above defined information for this invention suggests that this Thymosin-like

protein (NOV12) may function as a member of a "Thymosin family". Therefore, the NOV 12

nucleic acids and proteins identified here may be useful in potential therapeutic applications
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implicated in (but not limited to) various pathologies and disorders. 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),

5 research tools, tissue regeneration in vivo and in vitro of all tissues and cell types composing

(but not limited to) those defined here.

The NOV12 nucleic acids and proteins ofthe invention are useful in potential

therapeutic applications implicated in various pathologies and disorders.

NOV12 nucleic acids and polypeptides are further useful in the generation of

10 antibodies that bind immuno-specifically to the novel NOV12 substances 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. These novel proteins can be used in assay systems for

functional analysis of various human disorders, which will help in understanding ofpathology

15 of the disease and development ofnew drug targets for various disorders.

NOV13

A disclosed NOV13 nucleic acid of 594 nucleotides (also referred to as Curagen

Accession No. AC025256_da7) encoding a novel neuromodulin-like protein is shown in Table

13A. An open reading frame was identified beginning with an ATG initiation codon at

20 nucleotides 193-195 and ending with a TAA codon at nucleotides 535-537. The untranslated

regions are underlined and the start and stop codons are in bold letters in Table 13A.

Table 13A. NOV13 nucleotide sequence (SEQ ID NO:41).

CIKSGGTTTTGGCGGCCGATCA^
GGCATGACAACTGGTCGGATGCTTGGCGT(^GGATTCCCT
ATTGCCAGCACTGTCCCTTGTTCAGCCGAGC%?GACCG
TCCTACTCGCCAGATCGTGGCCCCCGTTCGGGGACTGCGGTCACGCCCTATCGAGAGGCGCAGCGGGAGGTC
GAGGCTCAGCGTGAACAGCCGGCTGCCCCAGCCAGC^
GTGCAGGCCAGCAGCAGTAACACCGATAGCCTGCCGACCra
TTGAG<^CCGTGCCX3CTC^GGCGTTGGCCAGCT^^
{^GGAAGTGCTCGGCCTCGATCTCTACGCGTAACCCCGTTTCACGGCGTGGGTCAGCCCCTCAGCTGGACCG
TCGCATAGATCQATGAQC

In a search ofpublic sequence databases, the NOV13 nucleic acid sequence, located on

25 the ql3 region ofchromosome 12, has 126 of 204 bases (61%) identical to a gb:GENBANK-

ID:AF072132|acc:AF072132.1 mRNA from Pseudomonas aeruginosa Hypothetical 12.1 Kda
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Protein (E = 0.0073). Public nucleotide databases include all GenBank databases and the

GeneSeq patent database.

The disclosed NOV13 polypeptide (SEQ ID NO 42) encoded by SEQ ID NO:41 has

114 amino acid residues and is presented in Table 13B using the one-letter amino acid code.

5 Signal P, Psort and/or Hydropathy results predict that NOV13 has no signal peptide and is

likely to be localized in the cytoplasm with a certainty of 0.6500.

Table 13B. Encoded NOV13 protein sequence (SEQ ID NO:42).

MRIDGYLPSYSPDRGPRSGTAVTPYREAQREVE^
DLGYQQPTLSNRAAQAIASYSTTAAYA3EYDAQKVIiGLDLYA

A search of sequence databases reveals that theNOV13 amino acid sequence has 68 of

10 115 amino acid residues (59%) identical to, and 87 of 1 15 amino acid residues (75%) similar

to, the 1 15 amino acid residue ptnr:TREMBLNEW-ACC: AAG07072 protein from

Pseudomoftas aeruginosa Hypothetical 12.1 KDA Protein (E = l.le'
27

). Public amino acid

databases include the GenBank databases, SwissProt, PDB and PIR.

Neuromodulin (GAP-43), neurogranin (RC3), and PEP-19 are small acid-stable

15 proteins that bind calcium-poor calmodulin through a loosely conserved IQ-motif. Even

though these proteins have been known for many years, much about their function in cells is

not understood. It has recently become appreciated that calmodulin activity in cells is tightly

controlled and that pools of otherwise free calmodulin are sequestered so as to restrict its

availability for activating calcium/calmodulin-dependent enzymes. Neuromodulin,

20 neurogranin, and PEP-19 appear to be major participants in this type ofregulation. One way in

which they do this is by providing localized increases in the concentration ofcalmodulin in

cells so that the maximal level of target activation is increased. Additionally, they can function

as calmodulin antagonists by directly inhibiting the association of calcium/calmodulin with

enzymes and other proteins. Although neuromodulin, neurogranin, and PEP-19 were early

25 representatives of the small IQ-motif-containing protein family, newer examples have come to

light that expand the number of cellular systems through which the IQ-peptide/calmodulin

interaction could regulate biological processes including gene transcription. It is the purpose of

this review to examine the behavior ofneuromodulin, neurogranin, and PEP-19 in paradigms

that include both in vitro and in situ systems in order to summarize possible biological

30 consequences that are linked to the expression of this type ofprotein. The use of

.
protein:protein interaction chromatography is also examined in the recovery of a new

cahnodulin-binding peptide, CAP-19 (ratMBFl). Consistent with earlier predictions, at least
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one function of small IQ-motifproteins appears to be that they lessen the extent to which

calcium-calmodulin-dependent enzymes become or stay activated. It also appears that these

polypeptides can function to selectively inhibit activation of intracellular targets by some

agonists while simultaneously permitting activation ofthese same targets by other agonists.

Much of the mechanism for how this occurs is unknown, and possible explanations are

examined. One ofthe biological consequences for a cell that expresses a calmodulin-

regulatory protein could be an increased resistance to calcium-mediated toxicity. This

possibility is examined for cells expressing PEP-19 and both anatomical and cell-biological

data is described. The study of IQ-motif-containing small proteins has stimulated considerable

thought as to how calcium signaling is refined in neurons. Current evidence suggests that

signaling through calmodulin is not a fulminating and homogenous process but a spatially

limited and highly regulated one. Data from studies on neuromodulin, neurogranin, and PEP-

19 suggest that they play an important role in establishing some ofthe processes by which this

regulation is accomplished.

The disclosedNOV13 nucleic acid of the invention encoding a Neuromodulin -like

protein includes the nucleic acid whose sequence is provided in Table 13A or a fragment

thereof. The invention also includes a mutant or variant nucleic acid any ofwhose bases may

be changed from the corresponding base shown in Table 13A while still encoding a protein

that maintains its Neuromodulin-like activities and physiological functions, or a fragment of

such a nucleic acid. The invention further includes nucleic acids whose sequences are

complementary to those just described, including nucleic acid fragments that are

complementary to any of the nucleic acids just described. The invention additionally includes

nucleic acids or nucleic acid fragments, or complements thereto, whose structures include

chemical modifications. Such modifications include, by way ofnonlimiting 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 the mutant or variant nucleic

acids, and their complements, up to about 39 percent of the bases may be so changed.

The disclosed NOV13 protein of the invention includes the Neuromodulin-like protein

whose sequence is provided in Table 13B. The invention also includes a mutant or variant

protein any ofwhose residues may be changed from the corresponding residue shown in Table

13B while still encoding a protein that maintains its Neuromodulin -like activities and
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physiological functions, or a functional fragment thereof. In the mutant or variant protein, up

to about 30 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fab or

(FabX^at bind immunospecifically to any of the proteins of the invention.

The above defined information for this invention suggests that this Neuromodulin-like

protein (NOV13) may function as a member of a "Neuromodulin family". Therefore, the

NOV13 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.

The NOV13 nucleic acids and proteins of the invention are useful in potential

therapeutic applications implicated in various pathologies and disorders.

NOV13 nucleic acids and polypeptides are further useful in the generation of

antibodies that bind immuno-specifically to the novelNOV 13 substances 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 NOV13 protein has multiple hydrophilic

regions, each ofwhich can be used as an immunogen. These novel proteins can be used in

assay systems for functional analysis of various human disorders, which will help in

understanding ofpathology of the disease and development ofnew drug targets for various

disorders.

NOV14

NOV14 includes three novel Prostatin Precursor -like proteins disclosed below. The

disclosed sequences have been named NOV14a and NOV14b.

NOV14a

A disclosed NOV14a nucleic acid of 1 102 nucleotides (also referred to as CG56075-

01) encoding a novel Prostatin Precursor-like protein is shown in Table 14A. An open reading

frame was identified beginning with anATG initiation codon at nucleotides 19-21 and ending

with aTGG codon at nucleotides 1051-1053. A putative untranslated region upstream from

the initiation codon is underlined in Table 14A. The start and stop codons are in bold letters.
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Because the stop codon is not a traditional termination codon, NOV14a could be a partial

reading frame. Therefore, it could extend further in the 3' direction.

Table 14A. NOV14a nucleotide sequence (SEQ ED NO:43).

GGGCCCTTGTCCTGGGCCATGGCCCAGAAGGGGGTCCTGGGGCCTGGGCAGCTGGGGGCTC
GACTCATACTCACTTTACGGGTTGGTGCCGTCCGGACCC^
CCCTCGGCCCGCATOTTGGGGGGCTCAAACGCGCAGCCGGGCACCTGGCCTTC
GGAGGTGGCCACATCTGCGGGGGCTCCCTCATCGC^
ACX3AATGGGACGTTGGAGCCCGCGGCCQAGTGGTCGGTACTGCTGGGCGTGCACTCCCAGGACGGGCCCCTG
GACGGCGCGCACACCCGCGCAGTGGCCGCCATCGTG^
GACCTGGCCCTGCTGCGCCTGGCCTCACCCGCCAGCTTGGGCCCCGCCGTGTGGCCrGTCTGCCTGCCCCGC
GCCTCACACCGCTTOGTGGACGGCACCGCCTGCT^
CTGCCTCTCCCCTGGGTGCTACAGGAAGTGGAGCTAAGGCTGCTGGGCGAGGCCACCTGTC^
AGCCAGCCCGGTCCCTTCAACCTCACTCTCCAGATATTGCCAGGGATGCTGTGTGCTGGCTACCCAGAGGGC
CGCAGGGACACCTGCCAGGGTGACTCTGGGGGGCCCCTGGTCTGTC
GGAATCACCAGCTTTGGGTTTGGCTGTGGACGGAGAAACCGCCCTGGAGTTTTCACTGCTGTGGCTACCTAT
GAGGCATGGATACGGGAGCAGGTGATGGGTTCAGAGCCTGGGCCTGCCTTTCCCACCCAGCCCCAGAAGACC
CAGTGAGATTGTTTACATCAAACXSGCATTCCTGGAT^
TCAGTAGGAGTCTCAACTGGGACCAAAAGCCTTGTCCTC
TGGGGGTTCTGATGGGGCCTCC

5 In a search ofpublic sequence databases, the NOV14a nucleic acid sequence, located

on chromosome 16 has 469 of 795 bases (58%) identical to a gb:GENBANK-

ro:BTTRYPTMR|acc:X94982.1 mRNA from Bos taurus (B.taurus mRNA for tryptase) (E =

2.7e"
21

). Public nucleotide databases include all GenBanlc databases and the GeneSeq patent

database.

10 The disclosed NOV14a polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 has

344 amino acid residues and is presented in Table 14B using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV14a has no signal peptide and is

likely to be localized extracellularly with a certainty of 0.4500. In other embodiments,

NOV14a may also be localized to the microbody (peroxisome) with a certainty of 0.4370, the

15 lysosome (lumen) with a certainty of 0.3047, or to the mitochondrial matrix space with a

certainty ofOA 000.

Table 14B. Encoded NOV14a protein sequence (SEQ ID NO:44).

MAQKGVLGPGQLGAVANSDSYSLYGLVPSGPARGPPYCGRPEPSARIVGGSNAQPGTWPWQVSLHHGGGHI

C

GGSLIAPSWVLSAAHCFMTNGTLEPAAEWSVLLGVHSQDGPL^
IJ^PASLGPAWPVCLPRASHRFVHGTACWATGWGDVQE^
NLTLQILPGMLCAGYPEGRROTCQGDSGGPLVCEEGGRWFQAG
QVMGSEPGPAFPTQPQKTQSDCLHQTAFLDSARILLRPLSHISVGVSTGTKSLVLP

A search of sequence databases reveals that the NOV14a amino acid sequence has 149

20 of 340 amino acid residues (43%) identical to, and 197 of 340 amino acid residues (57%)

similar to, the 343 amino acid residue ptnr:SWISSPROT-ACC:Ql6651 protein from Homo
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sapiens (Human) (Prostasin Precursor (EC 3.4.21.-)) (E = 3.9c
65

). Public amino acid databases

include the GenBank databases, SwissProt, PDB and PR.

NOV14a is expressed in at least Heart. This information was derived by determining

the tissue sources ofthe sequences that were included in the invention including but not

5 limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources.

In addition, the sequence is predicted to be expressed in Heart because of the

expression pattern of(GENBANK-DD: gb:GENBANK-ID:BTTRYPTMR|acc:X94982. 1) a

closely related B.taurus mRNA for tryptase homolog.

NOV14b

10 A disclosed NOV14b nucleic acid of 1 102 nucleotides (also referred to as CG56075-

01) encoding a novel Prostatin Precursor -like protein is shown in Table 14C. An open

reading frame was identified beginning with an ATG initiation codon at nucleotides 19-21 and

ending with a TGA codon at nucleotides 1090-1092. A putative untranslated region upstream

from the initiation codon is underlined in Table 14C. The start and stop codons are in bold

15 letters.

Table 14C. NOV14b nucleotide sequence (SEQ ID NO:45).

GGGCCCTTGTCCTGGGCCATGGCCCAGAAGGGGGTCCTGGGGCCTGGGCAGCTGGGGGCTGTGGCCAATTCT
GACTCATACTCACTTTACGGGTTGGTGCCGTCCGGACCCGCTAGGGGCCCCCCX3TACTGCGGGCGCCCTGAG
CCCTCGGCCCGCATCGTGGGGGGCTGAAACGCGCAGCCGG
GGAGGTGGCCACATCTGCGGGGGCTCCCTCATCGCCCCCTCCTGGGTCCTCTCCGCTGCTCACTGTTTCATG
ACGAATGGGACGTTGGAGCCCGGGGCCGAGTGGTCGGTACTGCTGGGCGTGCACTCCCAGGACX3GGCCCCTG
GACGGCGCGCACACCCGCGCAGTGGCCGCCATCGTGGTGCCGGCCAACTACAGCCAAGTGGAGCTGGGCGCC
GACCTGGCCCTGCTGCXSCCTGGC^TCACCCGCCAGC
GCCTCACACCGCTTCGTGCACGGCACCGCCTGCTGGGCCACCGGCTGGGGAGACGTCCAGGAGGCAGATCCT
CTGCCTCTCCCCTGGGTGCTACAGGAAGTGGAGCTAAGGCTGCTGGGCGAGGCCACCTGTCAATGTCTCTAC
AGCCAGCCCGGTCCCTTCAACCTCACTCTCCAG
CGCAGGGACACCTGCCAGGGTGACTCTGGGGGGCCCCTGGTCTGTGAGGAAGGCGGKTCGCTGGTTCCAGGCA
GGAATCACCAGCTTTGGGTTTGGCTGTGGACGGAGAAACCGCCCTGGAGTTTTCACTGCTGTGGCTACCTAT
GAGGCATGGATACGGGAGCAGGTGATOGGTTCAGAGCCTGGGCCTG
CAGTCAGATTGTTTACATCAAACGGCATTCCTGGATTCTGCCAGAATCCTTTTGAG
TCAGTAGGAGTCTCAACTGGGACC7VAAAGCCTTGTCCTCCCCTGGCT
TGGGGGTTCTGATGGGGCCTCC

The disclosed NOV14b polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 has

357 amino acid residues and is presented in Table 14D using the one-letter amino acid code.

Table 14D. Encoded NOV14b protein sequence (SEQ ID NO:46).

MAQKGVLGPGQLGAVANSDSYSLYGLVPSGPARGPPYCGRPEPSARIVGGSNAQPGTWPWQVSLHHGGGHIC
GGSLIAPSVTVliSAAHCFMTNGTLEPAAEWSVL^
LASPASLGPAVWPVCLPRASHRFVHGTACWATGYJGI^
NLTLQILPGMLCAGYPEGRI^CQGDSGGPLVCEEGGRWFQAGITSFGFGCGRRl^GVFTAVATYBAWI^
QVMGSEPGPAFPTQPQKTQSDCLHQTAFLDSARILLRPLSHISVGVSTGTKSLVLPVnjSPHSLIXa

20
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The disclosed NOV14 polypeptide has homology to the amino acid sequences shown

in the BLAST? data listed in Tahle 14E.

Table 14E. BLAST results for NOV14

Gene Index/
Identifier

Protein/ Organism
•

Length
(aa)

Identity
{%)

Positives
(%)

Expect

gi| 4506153 |ref |NP_0
02764.1)
(NM_002773)

protease, serine,
8 (prostasin)
[Homo sapiens]

343 140/333
(42%)

180/333
(54%)

le-51

gi| 6009515 |dbj|BAA8
4941. l| (AB018694)

epidermis
specific serine
protease [Xenopus
laevis]

389 104/265
(39%)

144/265
(54%)

2e-49

9±| 12249015 |dbj | BAB
20376. l| (AB030036)

prostamin [Homo
sapiens]

855 103/249
(41%)

140/249
(55%)

4e~47

gi 1 11181573 |
gb |

AAG3
2641.1 |AF202076_1
(AF202076)

prostasin [Rattus
norvegicus]

342 130/347
(37%)

175/347
(49%)

4e-47

gi 13632973 |sp|Q9ES
87 PSS8 RAT

Prostasin
precursor

342 130/347
(37%)

175/347
(49%)

6e-47

5 The homology between these and other sequences is shown graphically in the

ClustalW analysis shown in Table 14F. In the ClustalW alignment of the NOV14 protein, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

regions ofconserved sequence (i.e., regions that may be required to preserve structural or

functional properties), whereas non-highlighted amino acid residues are less conserved and

1 0 can potentially be altered to a much broader extent without altering protein structure or

function.

Table 14F. ClustalW Analysis ofNOV14

1) Novel NOV14a (SEQ ID NO: 44)
15 2) Novel NOV14b (SEQ ID NO: 46)

3) gi | 4506153 |ref |NP_002764 . 1 1
(NM_002773) protease, serine, 8 (prostasin) [Homo

sapiens] (SEQ ID NO:130)
4) gi|6009515|dbj|BAA84941.l| (AB018694) epidermis specific serine protease
[Xenopus laevis] (SEQ ID NO: 131)

20 5) gi 12249015
1
dbj |BAB20376.1

1 (AB030036) prostamin [Homo sapiens] (SEQ ID NO:132)
6) gi 11181573 |gb| AAG32641 .1

1
AF202076_1 (AF202076) prostasin [Rattus norvegicus]

(SEQ ID NO: 133)

7) gi|l3632973|sp|Q9ES87|PSS8_RAT Prostasin precursor (SEQ ID NO: 134)

25

30

NOV14a
NOV14b
gi
gi
gi
gi
gi

4506153 | ref
6009515|dbj
12249015 dbj
11181573 gb
13632973 sp

10 20 30 40 50 60

1

_ 1

_ 1

_ 1

MGSDRARKGGGGPKDFGAGLK^SRHEKTOGL^ 60
- 1

_ -_ 1
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70 80

10

15

20

25

30

35

40

45

50

55

60

65

70

NOVl4a
NOV14b
gi 4506153 |ref

gi 6009515|dbj
gi 12249015 db;

gi 11181573 gb
gi 13632973 sp

NOV14a
NOVl4b
gi 4506153 |re£

gi 6009515 dbj

gi 12249015 db;

gi 11181573 gb
gi 13632973 sp

NOV14a
NOVl4b
gi 4506153 iref

gi 6009515 dbj
gi 12249015 db"

gi 11181573 gb
gi 13632973 sp

N0V14a
N0V14b
gi 4506153 |ref

gi 6009515 jdbj

gi 12249015
gi 11181573 gb
gi 13632973 sp

N0V14a
N0Vl4b
gi 4506153 |ref

gi 6009515 dbj
gi 12249015 db-

gi 11181573 gb*

gi 13632973 sp

N0V14a
N0V14b
gi 4506153 | ref
gi 6009515|dbj
gi 12249015 | dbj
gi 11181573 jgb

gi 13632973
|
sp

N0V14a
N0V14b
gi 4506153 (ref

gi 6009515|dbj
gi 12249015 db;

gi 11181573 gb
gi 13632973 sp

90 100 110 120

1

- - - 1

1

1

VLIGLLIjVLLGIGFLVWHLQYRDVRVQK^ 120
- - - 1— 1

130 140 150 160 170 180

KDALKLLYSGVPFLGPYHKESAVTAFSEGSVIAYYWSEFS IPQHLVEEAERVMAEERWM 80

190 200 210 220 230 240

1

--- - --- 1

-- 1

_ 1

LPPRARSLKSFWrSWAFPTDSKTVQRTQDNSCSFGLHARGVELMRFTTPGFPDSPYPA 240
«- 1

- - 1

250 260 270 280 290 300

|....|....|

HARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPMEPHALVQLCGTYPPS

1

1

1

1

300
1

1

310 320 330 340 350 360

- - - 1
1

--- 1
1

YNLTFHSSQNVLLITLITNTERRHPGFEATFFQLPRMSSCGGRLRKAQGTFNSPYYPGHY 360
1

1

370
|....|.

380 390
..|..

400

I I - -

410 420

|....|
- 1

1

1
-- 1

PPNIDCTWNIEVPNNQHVKVRFKFFYLliEPGVPAGTCPKDYVEINGEKYCGERSQFWTS 420
- - ----- 1

- --- 1

430
..|..

440 450 460 470
..|..

480

•-I
1
1
1

1

NSNKITVRFHSIX2SYTDTGFIiAEYLSYDSSDPCPGQ 480
- -- 1

- 1
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NOV14a
NOV14b
gi 4506153 |ref
gi 6009515 | dbj

g± 12249015 dbj
gi 11181573 gb
gi 13632973 sp

490 500 510 520 530 540

'

-SD 19
-SD 19

17

^YLSFVLIPjdHH^C 17

SDELNCSCDAGHQFTCKNKFCKPIjFWVCDSVNDCGDNSDE^GCSCP^WFRCgNGKCLSK 540

N0V14a
N0V14b
gi
gi
gi
gi
gi

4506153 | ref
6009515|dbj
12249015
11181573
13632973

550 560 570
..|....|....|....|....|

j
GP
P
rTG

iPVISN-
iDCGDGSDEASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDG

jQ ADGT
,IG - - - ADG

580 590

--argppycgrpHps
--ARGPPYCGRPgPS

-AEGAJgAP

600

NOV14a
N0V14b
gi 4506153 ref
gi 6009515 dbj
gi 12249015 db;

gi 11181573 gt>

gi 13632973 sp

dcdcglrsftrq;
CG AVIQP
CG AVIQP

N0V14a
N0V14b
gi 4506153| ref
gi 6009515 dbj
gi 12249015 db;

gi 11181573 gb
gi 13632973 sp

N0V14a
N0V14b
gi 4506153 | ref
gi 6009515|dbj
gi 12249015 db;

gi 11181573 gb
gi 13632973 sp

NG- -TLEPAAteWSj

ng--tlepaa!ewsi
EH HKEAjfE|

LiD VS
DRGFRYSDPlfoW
EH S
EH SKEE

|....|
PI^GAHTRAfflAAgWP^

RAfflAA WP£

690 700 710

JSQVELG
Pip'GAHTRAjjAApk^Al^sb^Ll
YSEDAKVSTIjKD |pi9P!SflljgEGSQGg

SAPDgSTVSRG^KS TKgP^QYEGSSGS
BsQRSAPGVQERRIjKR ^S|PF!F^DFTFD

,

SSFSNDIVVHTfcAQ TSgSSsgfegEGSQi

IWHtBaQ jsgSgyREEGSQG

770

720

780

N0V14a
N0Vl4b
gi
gi
gi
gi
gi

4506153
I ref

6009515 |dbj
12249015
11181573
13632973

790

PG-PFNLTLQ0LP
jQPG- PFNLTLQjjLP'

iIDA-kpeephf^q:
SSLGYIPDFSFHQE]

,PQ QMTP]

|INA-VPEEPHT0QQ]
llNA-VPEEPl

800 810 820 830 840

FgFG 266

. jFG 266

8 jDA 261

IByG 242
IG 829
IA 261

|gDA 261

N0V14a
N0V14b
gi 4506153 | ref
gi 6009515|dbj
gi 12249015 db"

gi 11181573 gb
gi 13632973 sp

870
..|..

880 890
|....|....|....|

900

•I

PLIVFSEEGPSVAPSIGPSIAPSFGPSLGPRGVAST

290
290
285
302
853
285
285
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10

15

20

NOV14a
NOV!4b
gi
gi
gi
gi
gi

4506153
6009515
12249015
11181573
13632973

ref
dbj
dbj
gb
Bp

NOV14a
N0VU4b
gi 4506153 [ref

gi 6009515|dbj
gi 12249015 db-

gi 11181573 gb
gi 13632973 sp

!SH5?sSGV:

910 920 930 940

I-...L...L

2SDCL--gQTAFj£)i

_ JpdsnlcxssIlapssapS^g^lKl;
TISQI^QSVNSI§ID^raSTTIFETEAMSgS!^TJ^TFS
-GV--
-AEl|^VVPQnfeSj^
-AEI^QRAVPoJ^ESj^PDGHLCNHgPVj

950 960

970 980
..|..

SPHSLLGLWGF-
344
357

- 343

DNEAQIHACSLHTIALTLIYLFIRFFV 389
855

- 342
-- 342

344
WL 346
IEH 343

'ALRINETKTI 362
855
342

- 342

25

Tables 14G-H lists the domain descriptions from DOMAIN analysis results against

NOV14. This indicates that theNOV14 sequence has properties similar to those of other

proteins known to contain this domain.

Table 14G Domain Analysis ofNOV14

gnl|Smart| smart 00020, Tryp_SPc, Trypsin-like serine protease; Many of

these are synthesised as inactive precursor zymogens that are cleaved
during limited proteolysis to generate their active forms. A. few,

however, are active as single chain molecules, and others are inactive

due to substitutions of the catalytic triad residues. (SEQ ID

NO:135)
CD-Length = 230 residues, 100.0% aligned
Score - 209 bits (531) , Expect * 3e-55

Query: 46

30
Sbjct: 1

Query: 105

Sbjct: 57

35 Query

:

165

Sbjct: 116

40
Query: 225

Sbjct: 169

Query: 284

45 Sbjct: 228

nun i 1++111111 ii i inni+i in+iin + i

RIVGGSEANIGSFPWQVSLQYRGGRHFCGGSIjISPRWVLTAAHCVYGS APSSIRVR 56

III + I 1+ ++l 11+ I+III+I+ I +1 I l+lll +

LGSHDLSSG-EETQTVKVSKVIVHPNVNPSTYDNDIALLKLSEPVTLSDTVRPICLPSSG 115

+ 111 + ++
1
+

-ITD 168

inn n +i niiinini n n 1+1 +u i i+in+i 1++1

284 AWI 286

228 DWI 230
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Table 14H Domain Analysis of NOV14

gnl|pfara|pfam00089, trypsin, Trypsin. Proteins recognized include all

proteins in families SI, S2A, S2B f S2C, and S5 in the classification

of peptidases. Also included are proteins that are clearly members,

but that lack peptidase activity, such as haptoglobin and protein Z

(PRTZ*) . (SEQ ID NO; 136)

CD-Length = 217 residues, 100.0% aligned
Score = 165 bits (417) , Expect = 5e-42

Query : 47 IVGGSNAQPGTWPWQVSLHHGGGHICGGSLIAPSWVLSAAHCFMTNGTLEPAAEWSVLLG 106

mi ii I++IIIIH ii IIIIH+ iii+ini i
+

i
+ m

Sbjct: 1 IVGGREAQAGSFPWQVSJjQVSSGHFCGGSLISENWVLTAAHCVSG ASSVRWLG 54

Query : 107 VHSQDGPLDGAHTRAVAAIWPANYSQVELGADLALLRLASPASLGPAVWPVCLPRASHR 166

1+ I l+l 11+ l+IIM II +11 I KIM II

Sbjct : 55 EHNLGTTEGTEQKFDVKKIIVHPNYNP- -DTNDIALLKLKSPVTLGDTVRPICLPSASSD 112

10 Query: 167 FVHGTACWATGWGDVQEADPLPLPWVLQEVELRLLGEATCQCLYSQPGPFNLTLQILPGM 226

III +111 + I I I I + ++ 11+ I
+1

Sbjct: 113 LPVGTTCSVSGWGRTKNLGT SDTLQEVWPIVSRETCRSAYGGT VTDTM 161

Query : 227 LCAGYPEGRRDTCQGDSGGPLVCEEGGRWFQAGITSFGFGCGRRNRPGVFTAVATYEAWI 286

15 + ||| |
+

| IMIMIIIII +1 II l
+

l
+ ll I lll + l 1+

I II

Sbjct : 162 ICAGALGG-KDACQGDSGGPLVCSDG ELVGIVSWGyGCAVGNYPGVYTRVSRVLDWI 217

Human seminal fluid contains a variety ofproteolytic enzymes, including prostate-

specific antigen and aerosin. These enzymes are involved in the postejaculatory hydrolysis of

20 proteins and in semen coagulation and liquefaction. Yu et al. (1995) obtained partial amino

acid sequence of a 40-kD protein isolated from seminal fluid originally by Yu et al. (1994). Yu

et al. (1995) designed degenerate primers based on the amino acid sequence and used to screen

a human prostate cDNA libraryby PCR. The 3-prime end of the cDNA was obtained by the

RACE (rapid amplification ofcDNA ends) method. A 1.8-kb cDNA sequence was assembled

25 encoding a predicted protein of343 amino acids which contains a 32-amino acid signal

peptide. The protein, designated serine protease-8 (gene symbol = PRSS8), was called

prostasin by the authors. The precursor, proprostasin, is cleaved between residues 12 and 13 to

produce a 12-amino acid light chain and a 299-amino acid heavy chain which are associated

through a disulfide bond. The predicted amino acid sequence is between 34 and 42% identical

30 to human acrosin, plasma kallikrein, and hepsin . The deduced protein has a hydrophobic

domain at the C terminus, indicating to the authors that it may be membrane anchored. The

authors showed that the hydrophobic region is cleaved between residues 290 and 291 during-

secretion. Expression levels of the prostasinmRNA were assayed by Southern blots ofRT-

PCR products. Expression was noted in a wide variety of tissues. In the prostate gland,

35 expression was localized to the epithelial cells. Yu et al. (1996) isolated and characterized the

full length PRSS8 gene. They found that it consists of 6 exons and 5 introns. The authors

characterized the 5-prime flanking region of the gene and found a number of potential
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regulatory elements, including an AP2 site, 2 erythroid-specific promoter elements, and a

sterol regulatory element, although no TATA box was found. In addition, there were a variant

GC box and a variant API site in the promoter region. Prostasin, denoted as PRSS8, is a newly

identified human serine proteinase that shares high sequence identity with acrosin, plasma

5 kallikrein, and hepsin (Yu et al, 1994, 1995). In the present study, a full-length PRSS8 gene

has been isolated and characterized. A 7-kb PRSS8 gene fragment has been sequenced,

including a 1.4-kb S'-flanking region, the 4.4-kb PRSS8 gene, and a L2-kb 3'-flanking region.

The gene consists of six exons and five introns based on comparison with its cDNA sequence.

The sizes ofthese exons are 417, 18, 163, 272, 167, and 899 bp, while those ofthe introns are

10 243, 1763, 271, 85, and 92 bp. A number of potential regulatory elements have been revealed

in the 5
f

-flanking region, including an AP2 site, two erythroid-specific promoter elements, and

a sterol regulatory element. In addition, there are a variantGC box and a variant AP 1 site in

the promoter region. The transcription initiation site ofthe PRSS8 gene has been defined at the

G residue and its adjacent A residue in a sequence CTCATGACT, which is similar to an

1 5 initiator element CTCANTCT. Between the transcription initiation site and these putative

regulatory elements, there is an AC-rich repetitive sequence that spans over 300 bp. Human

PRSS8 is a single-copy gene and has been localized on chromosome 16pl 1.2 by in situ

hybridization.

The disclosedNOV14 nucleic acid of the invention encoding a Prostatin Precursor -

20 like protein includes the nucleic acid whose sequence is provided in Table 14A, 14C or a

fragment thereof. The invention also includes a mutant or variant nucleic acid any ofwhose

bases may be changed from the corresponding base shown in Table 14A, or 14C while still

encoding a protein that maintains its Prostatin Precursor-like activities and physiological

functions, or a fragment of such a nucleic acid. The invention further includes nucleic acids

25 whose sequences are complementary to those just described, including nucleic acid fragments

that are complementary to any of the nucleic acids just described. The invention additionally

includes nucleic acids or nucleic acid fragments, or complements thereto, whose structures

.

include chemical modifications. Such modifications include, by way of nonlimiting example,

modified bases, and nucleic acids whose sugar phosphate backbones are modified or

30 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 the mutant or variant nucleic

acids, and their complements, up to about 43 percent of the bases may be so changed.

149



WO 02/053742 PCT/US02/00375

The disclosed NOV14 protein of the invention includes the Prostatin Precursor-like

protein whose sequence is provided in Table 14B, or 14D. The invention also includes a

mutant or variant protein any ofwhose residues may be changed from the corresponding

residue shown in Table 14B, or 14D while still encoding a protein that maintains its Prostatin

5 Precursor-like activities and physiological functions, or a functional fragment thereof. In the

mutant or variant protein, up to about 43% percent ofthe residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fab or

(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above defined information for this invention suggests that this Prostatin Precursor-

10 like protein (NOV14) may function as a member ofa
cc
Prostatin Precursor family". Therefore,

the NOV14 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

15 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.

The NOV14 nucleic acids and proteins of the invention are useful in potential

therapeutic applications implicated in Cardiomyopathy, Atherosclerosis, Hypertension,

20 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,Transplantation, and/or

other diseases and pathologies.

NOV14 nucleic acids and polypeptides are further useful in the generation of

25 antibodies that bind immuno-specifically to the novel NOV14 substances 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 NOV14 protein has multiple hydrophilic

regions, each ofwhich can be used as an immunogen. These novel proteins can be used in

30 assay systems for functional analysis ofvarious human disorders, which will help in

understanding ofpathology of the disease and development ofnew drug targets for various

disorders.
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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

5 nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the

amplification and/or mutation ofNOVX 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

10 molecule may be single-stranded or double-stranded, but preferably is comprised double-

stranded DNA.

AnNOVX 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 ofa

naturally occurring polypeptide or precursor form or proprotein. The naturally occurring

15 polypeptide, precursor or proprotein includes, by way ofnonlimiting 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

20 which the gene product arises. Examples of such processing steps leading to a "mature" form

of a polypeptide or protein include the cleavage ofthe 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

25 N remaining after removal ofthe 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 residueM is cleaved, would have the residues from residue M+l to

residueN remaining. Further as used herein, a "mature" form of a polypeptide or protein may

arise from a step ofpost-translational modification other than a proteolytic cleavage event.

30 Such additional processes include, by way ofnon-limiting example, glycosylation,

myristoylation or phosphorylation. In general, a mature polypeptide or protein may result

from the operation of only one ofthese processes, or a combination ofany of them.

The term "probes", as utilized herein, refers to nucleic acid sequences ofvariable

length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as
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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

5 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

10 acid (i.e., sequences located at the 5 - and 3 -termini ofthe nucleic acid) in the genomic DNA

of the organism from which the nucleic acid is derived. For example, in various embodiments,

the 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 brain, heart, liver,

15 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 ofchemical precursors or other chemicals when chemically

synthesized.

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the

20 nucleotide sequence SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,

35, 37, 39, 41, 43, 45, and 197, 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 ofthe 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, 37, 39, 41, 43, 45, and 197 as a

25 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
nd

Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,

NY, 1989; and Ausubel, et aL, (eds.), CurrentProtocols in Molecular Biology, John

Wiley & Sons, New York, NY, 1993.)

30 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 byDNA sequence analysis. Furthermore,
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oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard

synthetic techniques, e.g., using an automatedDNA 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

5 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 complementaryDNA orRNA 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

10 invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length

would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15,

17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, 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

15 nucleic acid molecule that is a complement ofthe nucleotide sequence shown in SEQ ID

NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197,

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 NOSrl, 3, 5,

20 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, or 197 is one that is

sufficiently complementary to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1,

13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, or 197 that it can hydrogen

bond with little or no mismatches 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, 37, 39, 41, 43, 45, and 197, thereby forming a

25 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

30 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 ofanother 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.
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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 ofnucleic acids or for specific recognition of an epitope in the case of

. amino acids, respectively, and are at most some portion less than a full length sequence.

5 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

10 chains. Analogs may be synthetic or from a different evolutionary origin and may have a

similar or opposite metabolicactivity compared to wild type. Homologs are nucleic acid

sequences or amino acid sequences ofa particular gene that are derived from different species.

Derivatives and analogs may be full length or other than full length, ifthe derivative or

analog contains a modified nucleic acid or amino acid, as described below. Derivatives or

15 analogs ofthe nucleic acids or proteins of the invention include, but are not limited to,

molecules comprising regions that are substantially homologous to the nucleic acids or

proteins ofthe 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

20 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.
9
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

25 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 ofNOVX polypeptides. Isoforms can be expressed in different

tissues of the same organism as a result of, for example, alternative splicing ofRNA.

Alternatively, isoforms can be encoded by different genes. In the invention, homologous

30 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 ofthe nucleotide sequences set forth herein. A homologous nucleotide sequence
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does not, however, include the exact nucleotide sequence encoding humanNOVX protein.

Homologous nucleic acid sequences include those nucleic acid sequences that encode

conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17,

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, as well as a polypeptide

5 possessingNOVX biological activity. Various biological activities of the NOVX proteins are

described below.

An NOVX polypeptide is encoded by the open reading frame ("ORF") of anNOVX

nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated

into a polypeptide. A stretch ofnucleic acids comprising an ORF is uninterrupted by a stop

10 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 maybe 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 bonafide cellular protein, a minimum size requirement is often set,

15 e.g., a stretch ofDNA that would encode a protein of 50 amino acids or more.

The nucleotide sequences determined from the cloning ofthe human NOVX genes

allows for the generation ofprobes 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

20 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 ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17,

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, or 197; or an anti-sense strand nucleotide

sequence of SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,

25 41, 43, 45, or 197; or of a naturally occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15,

17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197.

Probes based on the humanNOVX 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

30 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 anNOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in

a sample of cells from a subject e.g., detectingNOVXmRNA levels or determining whether a

genomic NOVX gene has been mutated or deleted.
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"A polypeptide having a biologically-active portion of anNOVX polypeptide" refers

to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a

polypeptide ofthe invention, including mature forms, as measured in a particular biological

assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically-

5 active portion ofNOVX" can be prepared by isolating a portion SEQ ID NOS: 1, 3, 5, 7, 9, 1 1,

13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, or 197, that encodes a

polypeptide having anNOVX biological activity (the biological activities ofthe NOVX

proteins are described below), expressing the encoded portion ofNOVX protein (eg., by

recombinant expression in vitro) and assessing the activity of the encoded portion ofNOVX.

1 0 NOVX Nucleic Acid and Polypeptide Variants

The invention further encompasses nucleic acid molecules that differ from the

nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27,

29, 31, 33, 35, 37, 39, 41, 43, 45, and 197 due to degeneracy of the genetic code and thus

encode the sameNOVX proteins as that encoded by the nucleotide sequences shown in SEQ

15 ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and

197. 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 ID

NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, or 198.

In addition to the humanNOVX nucleotide sequences shown in SEQ ID NOS:l, 3, 5,

20 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, 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 theNOVX genes may exist among

individuals within a population due to natural allelic variation. As used herein, the terms

25 "gene" and "recombinant gene" refer to nucleic acid molecules comprising an open reading

frame (ORF) encoding anNOVX protein, preferably a vertebrateNOVX 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 ofnatural allelic variation and

30 that do not alter the functional activity of the NOVX polypeptides, are intended to be within

the scope ofthe invention.

Moreover, nucleic acid molecules encodingNOVX proteins from other species, and

thus that have a nucleotide sequence that differs from the human SEQ ID NOS:l, 3, 5, 7, 9,
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11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197 are intended to be

within the scope of the invention. Nucleic acid molecules corresponding to natural allelic

variants and homologues of theNOVX cDNAs of the invention can be isolated based on their

homology to the humanNOVX nucleic acids disclosed herein using the human cDNAs, or a

5 portion thereof, as a hybridization probe according to standard hybridization techniques under

stringent hybridization conditions.

Accordingly, in another embodiment, an isolated nucleic acid molecule ofthe

invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the

nucleic acid molecule comprising the nucleotide sequence ofSEQ ID NOS:l, 3, 5, 7, 9, 1 1,

10 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197. 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. Li yet another embodiment, an isolated nucleic acid molecule of

the invention hybridizes to the coding region. As used herein, the term "hybridizes under

stringent conditions" is intended to describe conditions for hybridization and washing under

1 5 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 ofthe particular human sequence as a probe

20 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

25 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% ofthe probes complementary to the target sequence hybridize to the target

sequence at equilibrium. Since the target sequences are generally present at excess, at Tm,

30 50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in

which the salt concentration is less than about 1.0M sodium ion, typically about 0.01 to 1.0M
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
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oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing

agents, such as fonnamide.

Stringent conditions are known to those skilled in the art and can be found in Ausubel,

et al, (eds.), CURRENT Protocols INMOLECULARBIOLOGY, John Wiley & Sons, N.Y.

5 (1989), 63.1-6.3.6. 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, 50mM Tris-HCl (pH 7.5), 1 mM
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA

10 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:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,

41, 43, 45, and 197, corresponds to a naturally-occurring nucleic acid molecule. As used

herein, a "naturally-occurring" nucleic acid molecule refers to anRNA orDNA molecule

15 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 ofSEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17,

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, or fragments, analogs or

derivatives thereof, under conditions ofmoderate stringency is provided. A non-limiting

20 example ofmoderate stringency hybridization conditions are hybridization in 6X SSC, 5X

Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 55°C,

followed by one or more washes in IX 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,

25 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:l
s 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25,

27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, or fragments, analogs or derivatives thereof,

under conditions of low stringency, is provided A non-limiting example of low stringency

30 hybridization conditions are hybridization in 35% fonnamide, 5X SSC, 50mM Tris-HCl (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-HCl (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 the art (e.g., as employed for cross-species
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hybridizations). See, e.g., Ausubel, etal (eds.), 1993, CURMOTPROTOCOl^mMoi^CULAR

Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene Transferand Expression, A

Laboratory Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc NatlAcad Sci

USA 78: 6789-6792.

5

Conservative Mutations

In addition to naturaUy-occurring allelic variants ofNOVX 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:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23,

10 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, thereby leading to changes in the amino

acid sequences of the encodedNOVX 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, 26, 28, 40, 42, 44, 46, or 198. A "non-essential"

1 5 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 ofthe invention are predicted to be particularly non-amenable to

alteration. Amino acids for which conservative substitutions can be made are well-known

20 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:l, 3, 5, 7, 9, 11, 13, 15, 17,

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197 yet retain biological activity. In

25 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, 26, 28, 40, 42, 44, 46, and 198. 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,

30 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, and 198; 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, 26, 28, 40, 42, 44, 46, or 198; 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, 26, 28, 40, 42, 44, 46, or

198; even more preferably at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12,
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14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, or 198; and most preferably 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, 26, 28, 40, 42, 44, 46, or 198.

An isolated nucleic acid molecule encoding anNOVX protein homologous to the

5 protein ofSEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40,

42, 44, 46, or 198 can be created by introducing one or more nucleotide substitutions,

additions or deletions into the nucleotide sequence ofSEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17,

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197, such that one or more amino acid

substitutions, additions or deletions are introduced into the encoded protein.

10 Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23,

25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197 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

15 an amino acid residue having a similar side chain. Families of amino acid residues having

similar side chains have been defined within the art. These 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,

20 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 theNOVX 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 anNOVX

25 coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened

forNOVX biological activity to identify mutants that retain activity. Following mutagenesis

SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45,

and 197, the encoded protein can be expressed by any recombinant technology known in the

art and the activity of the protein can be determined

30 The relatedness ofamino 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 following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MLF, HY, FYW,

wherein the single letter amino acid codes are grouped by those amino acids that may be
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substituted for each other. Likewise, the "weak" group of conserved residues may be any one

ofthe following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK,

VLM, HFY, wherein the letters within each group represent the single letter amino acid code.

In one embodiment, a mutantNOVX protein can be assayed for (i) the ability to form

5 protein:protein interactions with otherNOVX proteins, other cell-surface proteins, or

biologically-active portions thereof, (ii) complex formation between a mutantNOVX protein

and anNOVX ligand; or (hi) the ability of a mutantNOVX 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

10 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 ofSEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,

15 35, 37, 39, 41, 43, 45, and 197, 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 ofa double-stranded cDNA

molecule or complementary to anmRNA sequence). In specific aspects, antisense nucleic

acid molecules are provided that comprise a sequence complementary to at least about 10, 25,

20 50, 1 00, 250 or 500 nucleotides or an entireNOVX coding strand, or to only a portion thereof.

Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of anNOVX

protein ofSEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40,

42, 44, 46, or 198, or antisense nucleic acids complementary to anNOVX nucleic acid

sequence ofSEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,

25 41, 43, 45, and 197, 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 anNOVX 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

30 molecule is antisense to a "noncoding region" ofthe coding strand of a nucleotide sequence

encoding theNOVX protein. The term "noncoding region" refers to 5' and 3* sequences which

flank the coding region that are not translated into amino acids (£&, also referred to as 5
1 and

3' untranslated regions).
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Given the coding strand sequences encoding the NOVX protein disclosed herein,

antisense nucleic acids of the invention can be designed according to the rules ofWatson and

Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary

to the entire coding region ofNOVX mRNA, but more preferably is an oligonucleotide that is

5 antisense to only a portion of the coding or noncoding region ofNOVX mRNA. For example,

the antisense oligonucleotide can be complementary to the region surrounding the translation

start site ofNOVX 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

10 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).

15 Examples ofmodified 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, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine,

20 2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine,

7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaininomethyl-2-thiouracil,

beta-D-mannosylqueosine, 5
f

~methoxycarboxymethyluracil, 5-methoxyuracil,

2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil,

queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil,

25 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

inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest,

30 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 anNOVX protein to thereby inhibit expression of the protein (e.g., by

inhibiting transcription and/or translation). The hybridization can be by conventional
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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,

5 antisense nucleic acid molecules can be modified to target selected cells and then administered

systemicaUy. 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

10 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 HI promoter are preferred.

In yet another embodiment, the antisense nucleic acid molecule of the invention is an

oc-anomeric nucleic acid molecule. An oc-anomeric nucleic acid molecule forms specific

15 double-stranded hybrids with complementaryRNA in which, contrary to the usual p-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. FEESLett 215: 327-330.

20

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

25 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

30 complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in

Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX

mRNA transcripts to thereby inhibit translation ofNOVX mRNA. A ribozyme having

specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide

sequence of anNOVX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17,
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19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197). For example, a derivative of a

Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence ofthe

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

5 al NOVXmRNA can also be used to select a catalytic RNA having a specific ribonuclease

activity from a pool ofRNA molecules. See, e.g., Battel et al, (1993) Science 261:1411-1418.

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide

sequences complementary to the regulatory region ofthe NOVX nucleic acid (e.g. , the NOVX

promoter and/or enhancers) to form triple helical structures that prevent transcription of the

10 NOVX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene,

etal 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

15 be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. BioorgMed

Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic

acid mimics (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 ofPNAs has been shown to allow for specific hybridization to DNA and RNA under

20 conditions oflow ionic strength. The synthesis ofPNA oligomers can be performed using

standard solid phase peptide synthesis protocols as described in Hyrup, et al, 1996. supra;

Peiry-O'Keefe, etal, 1996. Proc. Natl Acad. Sci. USA 93: 14670-14675.

PNAs ofNOVX 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

25 expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs

ofNOVX 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., Si nucleases (See, Hyrup, et al, I996.supra); or as probes or primers

forDNA sequence and hybridization (See, Hyrup, et al, 1996, supra; Perry-O f

Keefe, et al,

30 1996. supra).

In another embodiment, PNAs ofNOVX can be modified, e.g., to enhance their

stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the

formation ofPNA-DNA chimeras, or by the use of liposomes or other techniques of drug

delivery known in the art. For example, PNA-DNA chimeras ofNOVX can be generated that
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may combine the advantageous properties ofPNA 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 ofbase stacking,

5 number ofbonds between the nucleobases, and orientation (see, Hyrup, et al., 1996. supra).

The synthesis ofPNA-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

10 phosphoramidite, can be used between the PNA and the 5
1 end ofDNA. See, e.g., Mag, et al,

1989. Nucl AcidRes 17: 5973-5988. PNA monomers are then coupled in a stepwise maimer

to produce a chimeric molecule with a 5
1 PNA segment and a 3' DNA segment. See, e.g.,

Finn, et al.
9
1996. supra. Alternatively, chimeric molecules can be synthesized with a 5* DNA

segment and a 3
! PNA segment. See, e.g., Petersen, et al. 9 1975. Bioorg. Med. Chem. Lett. 5:

15 1119-11124.

In other embodiments, the oligonucleotide may include other appended groups such as

peptides (e.g. y for targeting host cell receptors in vivo), or agents facilitating transport across

the cell membrane (see, e.g., Letsinger, et al, 1989. Proc. Natl. Acad. Sci. U.S.A. 86:

6553-6556; Lemaitre, et al, 1987. Proc. Natl Acad. Sci. 84: 648-652; PCT Publication No.

20 WO88/09810) 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, etal, 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

25 hybridization-triggered cleavage agent, and the like.

NOVX Polypeptides

A polypeptide according to the invention includes a polypeptide including the amino

acid sequence ofNOVX 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, 26, 28, 40, 42, 44, 46, or 198. The

30 invention also includes a mutant or variant protein any ofwhose 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, 26, 28, 40, 42, 44, 46, or 198 while still encoding a protein that

maintains its NOVX activities and physiological functions, or a functional fragment thereof.
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In general, anNOVX variant that preserves NOVX-like function includes any variant

in which residues at a particular position in the sequence have been substituted by other amino

acids, and further include the possibility ofinserting an additional residue or residues between

two residues ofthe parent protein as well as the possibility of deleting one or more residues

5 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

10 are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In

one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an

appropriate purification scheme using standard protein purification techniques. In another

embodiment,NOVX proteins are produced by recombinantDNA techniques. Alternative to

recombinant expression, anNOVX protein or polypeptide can be synthesized chemically

1 5 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 theNOVX protein is derived, or substantially free from chemical

precursors or other chemicals when chemically synthesized. The language "substantially free

20 of cellular material" includes preparations ofNOVX 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) ofnon-NOVX proteins (also

referred to herein as a "contaminating protein"), more preferably less than about 20% of

25 non-NOVX proteins, still more preferably less than about 10% ofnon-NOVX proteins, and

most preferably less than about 5% ofnon-NOVX proteins. When the NOVX protein or

biologically-active portion thereof is recombinantly-produced, it is also preferably

substantially free of culture medium, le. 9 culture medium represents less than about 20%,

more preferably less than about 10%, and most preferably less than about 5% ofthe volume of

30 the NOVX protein preparation.

The language "substantially free of chemical precursors or other chemicals" includes

preparations ofNOVX proteins in which the protein is separated from chemical precursors or

other chemicals that are involved in the synthesis ofthe protein. In one embodiment, the

language "substantially free of chemical precursors or other chemicals" includes preparations
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ofNOVX proteins having less than about 30% (by dry weight) ofchemical 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 ofNOVX 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, 26, 28 5 40, 42, 44, 46, or 198) that include fewer amino

acids than the full-lengthNOVX proteins, and exhibit at least one activity of anNOVX

protein. Typically, biologically-active portions comprise a domain or motif with at least one

activity ofthe NOVX protein. A biologically-active portion of anNOVX 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, 26, 28, 40, 42, 44, 46, or 198.

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, 26, 28, 40, 42, 44, 46, or 198, and retains

the functional activity of the protein ofSEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,

26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, or 198, 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 K>NOS:2, 4, 6, 8, 10, 12, 14, 16, 18,

20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, or 198, 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, 26, 28, 40, 42, 44, 46, or 198.

Determining Homology Between Two or More Sequences

To determine the percent homology of two amino acid sequences or oftwo nucleic

acids, the sequences are aligned for optimal comparison purposes (eg., 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
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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

5 acid or nucleic acid "identity").

The nucleic acid sequence homologymay be determined as the degree of identity

between two sequences. The homology maybe determined using computer programs known

in the art, such as GAP software provided in the GCG program package. See, Needleman and

Wunsch, 1970. JMolBiol48: 443-453. Using GCG GAP software with the following settings

10 for nucleic acid sequence comparison: GAP creation penalty of 5 .0 and GAP extension

penalty of 0.3, the coding region ofthe 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 ID NOS:l, 3, 5, 7, 9,

11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197.

15 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

20 nucleic acids) occurs in both sequences to yield the number ofmatched positions, dividing the

number ofmatched positions by the total number ofpositions 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

25 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

30 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 ED NOS:2, 4, 6, 8, 10, 12,

14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, or 198, whereas a "non-NOVX
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polypeptide" refers to a polypeptide having an amino acid sequence corresponding to a protein

that is not substantially homologous to theNOVX protein, eg"., 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

5 protein. In one embodiment, anNOVX fusion protein comprises at least one biologically-

active portion ofanNOVX protein. In another embodiment, anNOVX fusion protein

comprises at least two biologically-active portions ofanNOVX protein. In yet another

embodiment, anNOVX fusion protein comprises at least three biologically-active portions of

anNOVX protein. Within the fusion protein, the term "operatively-linked" is intended to

10 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-tenninus 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)

15 sequences. Such fusion proteins can facilitate the purification ofrecombinantNOVX

polypeptides.

In another embodiment, the fusion protein is anNOVX protein containing a

heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host

cells), expression and/or secretion ofNOVX can be increased through use of a heterologous

20 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 ofthe

immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention

can be incorporated into pharmaceutical compositions and administered to a subject to inhibit

25 an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to

thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin

fusion proteins can be used to affect the bioavailability of anNOVX cognate ligand.

Inhibition of theNOVX ligand/NOVX interaction may be useful therapeutically for both the

treatment ofproliferative and differentiative disorders, as well as modulating (e.g. promoting

30 or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins ofthe

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 anNOVX ligand.
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An NOVX chimeric or fusion protein ofthe 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

5 enzyme digestion to provide for appropriate termini, fiUing-in of cohesive ends as appropriate,

alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In

another embodiment, the fusion gene can be synthesized by conventional techniques including

automatedDNA synthesizers. Alternatively, PCR amplification of gene fragments can be

carried out using anchor primers that give rise to complementary overhangs between two

10 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

1 5 in-frame to theNOVX 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 ofthe NOVX protein can

20 be generated by mutagenesis (e.g., discrete point mutation or truncation of theNOVX protein).

An agonist ofthe NOVX protein can retain substantially the same, or a subset of, the

biological activities ofthe naturally occurring form of the NOVX protein. An antagonist of

theNOVX protein can inhibit one or more ofthe activities of the naturally occurring form of

the NOVX protein by, for example, competitively binding to a downstream or upstream

25 member of a cellular signaling cascade which includes theNOVX 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.

30 Variants ofthe NOVX proteins that function as eitherNOVX agonists (i.e., mimetics)

or as NOVX antagonists can be identified by screening combinatorial libraries ofmutants

(e.g., truncation mutants) of theNOVX proteins forNOVX protein agonist or antagonist

activity. In one embodiment, a variegated library ofNOVX variants is generated by

combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene

170



WO 02/053742 PCT/US02/00375

library. A variegated library ofNOVX variants can be produced by, for example,
i

enzyniatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a

degenerate set ofpotentialNOVX sequences is expressible as individual polypeptides, or

alternatively, as a set of larger fusion proteins {e.g., for phage display) containing the set of

5 NOVX sequences therein. There are a variety ofmethods 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

10 desired set ofpotential NOVX sequences. Methods for synthesizing degenerate

oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3;

Itakura, et al. s
1984. Annu. Rev. Biochem. 53: 323; Itakura, et al, 1984. Science 198: 1056;

Dee, et al.
y 1983. Nucl Acids Res. 11: 477.

1 5 Polypeptide Libraries

In addition, libraries of fragments of theNOVX protein coding sequences can be used

to generate a variegated population ofNOVX fragments for screening and subsequent

selection ofvariants of an NOVX protein. In one embodiment, a library of coding sequence

fragments can be generated by treating a double stranded PCR fragment of anNOVX coding

20 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 Si nuclease, and ligating the

resulting fragment library into an expression vector. By this method, expression libraries can

25 be derived which encodes N-terminal and internal fragments of various sizes oftheNOVX

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 ofthe

30 gene libraries generated by the combinatorial mutagenesis ofNOVX 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 resulting library of vectors, and expressing the

combinatorial genes under conditions in which detection of a desired activity facilitates
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isolation ofthe vector encoding the gene whose product was detected. Recursive ensemble

mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the

libraries, can be used in combination with the screening assays to identifyNOVX variants.

See, e.g., Arkin and Yourvan, 1992. Proc. Natl. Acad Sci. USA 89: 7811-7815; Delgrave, et

5 ah, 1993. Protein Engineering 6:327-331.

NOVX Antibodies

The term "antibody
11

as used herein refers to immunoglobulin molecules and

immunologically active portions ofimmunoglobulin (Ig) molecules, i.e., molecules that

contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such

10 antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab ,

Fab* and F(ab«)2 fragments, and an F^ expression library. In general, antibody molecules

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 IgGi, IgG2, and others. Furthermore, in humans, the light

1 5 chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a

reference to all such classes, subclasses and types ofhuman antibody species.

An isolated protein of the invention intended to serve as an antigen, or a portion or

fragment thereof, can be used as an immunogen to generate antibodies that

immunospecifically bind the antigen, using standard techniques for polyclonal and monoclonal

20 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 ofthe amino acid sequence of the

full length protein, such as an 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, 26, 28, 40, 42, 44, 46, and 198, and encompasses an

25 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

30 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 ofNOVX that is located on the surface of the protein, e.g., a

hydrophilic region. A hydrophobicity analysis of the humanNOVX protein sequence will
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indicate which regions of a NOVX polypeptide 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 ofhydrophilicity and

hydrophobicity may be generated by any method well known in the art, including, for

5 example, the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier

transformation. See, Hopp and Woods, 1981, Proc. Nat Acad. Set USA 78: 382.4-3828;

Kyte and Doolittle 1982, J. Mol. Biol 157: 105-142, each incorporated herein by reference in

their 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.

10 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 ofpolyclonal

or monoclonal antibodies directed against a protein ofthe invention, or against derivatives,

15 fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory

Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring

Harbor, NY, incorporated herein by reference). Some ofthese antibodies are discussed below.

Polyclonal Antibodies

For the production ofpolyclonal antibodies, various suitable host animals (e.g., rabbit,

20 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

25 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

30 hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions,

peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille

Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents.

Additional examples of adjuvants which can be employed include MPI^TDM adjuvant

(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate).
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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 ofimmune serum. Subsequently, or alternatively, the specific

5 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 ofimmunoglobulins 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).

10

Monoclonal Antibodies

The term "monoclonal antibody" (MAb) 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

15 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

20 described by Kohler and Milstein, Nature, 256:495 (1 975). 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 ofproducing 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

25 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 ifnon-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-

30 103]. Immortalized cell lines are usually transformed mammalian cells, particularly myeloma

cells ofrodent, bovine and 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 more substances that inhibit the growth or survival of the unfiised,
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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 ofHGPRT-deficient cells.

5 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

10 myeloma and mouse-human heteromyeloma cell lines also have been described for the

production ofhuman monoclonal antibodies [Kozbor, J. Immunol., 133:3001 (1984); Brodeur

et al., Monoclonal Antibody Production Techniques and 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

15 the presence ofmonoclonal antibodies directed against the antigen. Preferably, the binding

specificity ofmonoclonal antibodies produced by the hybridoma cells is determined by

immunoprecipitation or by an in vitro binding assay, such as radioimmimoassay (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

20 the Scatchard analysis ofMunson and Pollard, Anal. Biochem.. 107:220 (1980). It is an

objective, especially important in therapeutic applications ofmonoclonal antibodies, to

identify antibodies having a high degree of specificity and a high binding affinity for the target

antigen.

After the desired hybridoma cells are identified, the clones can be subcloned by

25 limiting dilution procedures and grown by standard methods (Goding,1986). 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

30 the culture medium or ascites fluid by conventional immunoglobulin purification procedures

such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel

electrophoresis, dialysis, or affinity chromatography.

The monoclonal antibodies can also be made by recombinantDNA methods, such as

those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of
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the invention can be readily isolated and sequenced using conventional procedures (e.g., by

using oligonucleotide probes that are capable ofbinding specifically to genes encoding the

heavy and light chains ofmurine 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,

5 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 ofmonoclonal 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.

10 4,816,567; Morrison, Nature 368. 812-13 (1994)) or by covalently joining to the

immunoglobulin coding sequence all or part ofthe 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.

15

Humanized Antibodies

The antibodies directed against the protein antigens ofthe 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

20 administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins,

immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-

binding subsequences of antibodies) that are principally comprised ofthe 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.,

25 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 non-human residues. Humanized antibodies can also comprise residues which

30 are found neither in the recipient antibody nor in the imported CDR or framework sequences.

In general,-the humanized antibody will comprise substantially all of at least one, and typically

two, variable domains, in which all or substantially all ofthe CDR regions correspond to those

of a non-human immunoglobulin and all or substantially all ofthe framework regions are

those of a human immunoglobulin consensus sequence. The humanized antibody optimally
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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)).

5 Human Antibodies

Fully human antibodies essentially relate to antibody molecules in which the entire

sequence ofboth 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

10 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 CancerTherapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal

antibodies may be utilized in the practice ofthe present invention and may be produced by

using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or

15 by transforming human B-cells with Epstein Ban Virus in vitro (see 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

20 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;

25 5,625,126; 5,633,425; 5,661,016, and in Marks et al. mio/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, 845-5 1 (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

30 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

WO94/02602). 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
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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 ofthe modifications. The preferred embodiment of such a nonhuman animal is a

5 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 fullyhuman 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

10 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 ofproducing a nonhuman host, exemplified as a mouse,

1 5 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 embryonic 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

20 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. 5,9 16,771 . It includes introducing an expression vector that contains a

nucleotide sequence encoding a heavy chain into one mammalian host cell in culture,

25 introducing an expression vector containing a nucleotide sequence encoding a light chain into

another 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

.
30 binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT

publicationWO 99/53049.

Fab Fragments and Single Chain Antibodies
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According to the invention, techniques can be adapted for the production of

single-chain antibodies specific to an antigenic protein ofthe invention (see e.g., U.S. Patent

No. 4,946,778). In addition, methods can be adapted for the construction ofFab expression

libraries (see e.g., Huse, et aL, 1989 Science 246: 12754281) to allow rapid and effective

5 identification ofmonoclonal Fab fragments with the desired specificity for a protein or

derivatives, fragments, analogs or 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 F^vyz fragment produced by pepsin digestion of an antibody molecule; (ii)

an Fab fragment generated by reducing the disulfide bridges of an F(ab<)2 fragment; (iii) an Fab

10 fragment generated by the treatment ofthe antibody molecule with papain and a reducing

agent and (iv) Fv fragments.

Bispecific Antibodies

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that

15 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 ofbispecific antibodies is based on the co-expression oftwo

20 immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different

specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because ofthe random

assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce

a potential mixture often different antibody molecules, ofwhich only one has the correct

bispecific structure. The purification ofthe correct molecule is usually accomplished by

25 affinity chromatography steps. Similar procedures are disclosed inWO 93/08829, published

13 May 1993, and in Traunecker et aL, EMBO J., 10:3655-3659 (1991).

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

30 ofthe hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant

region (CHI) 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-
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transfected into a suitable host organism. For further details of generating bispecific

antibodies see, for example, Suresh et al., Methods in Enzvmology. 121:210 (1986).

According to another approach described in WO 96/2701 1, the interface between a pair

of antibody molecules can be engineered to maximize the percentage ofheterodimers which

5 are recovered from recombinant cell culture. The preferred interface comprises at least a part

ofthe 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

10 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 frill length antibodies or antibody fragments

(e.g. F(ab
5

)2 bispecific antibodies). Techniques for generating bispecific antibodies from

15 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')2 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'

20 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 ofthe other Fab'-TNB derivative

to form the bispecific antibody. The bispecific antibodies produced can be used as agents for

the selective immobilization of enzymes.

25 Additionally, Fab 9

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')2 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

30 cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic

activity ofhuman 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. TrmmiTinl. 148(5): 1 547-1553
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(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab*

portions oftwo different antibodies by gene fiision. 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"

5 technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1 993) has

provided an alternative mechanism for making bispecific antibody fragments. The fragments

comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (VO

by a linker which is too short to allow pairing between the two domains on the same chain.

Accordingly, the Vh and Vl domains of one fragment are forced to pair with the

1 0 complementaryVL and VH 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) dimershas 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).

15 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 leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or

Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRH (CD32) and FcyRHI (CD16) so as

20 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 possess an antigen-binding aim and an aim 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

25 tissue factor (TF).

Heteroconjugate Antibodies

Heteroconjugate antibodies are also within the scope ofthe present invention.

Heteroconjugate antibodies are composed oftwo covalently joined antibodies. Such

30 antibodies have, for example, been proposed to target immune system cells to unwanted cells

(U.S. Patent No. 4,676,980), and for treatment ofHIV 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
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forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate

and methyl-4-merc£^tobutyrimidate and those disclosed, for example, in U.S. Patent No.

4,676,980.

5 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

10 improved internalization capability and/or increased complement-mediated cell killing and

antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med . . 176 : 1 191-

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

15 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

20 to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active

toxin ofbacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive

isotope (i.e., aradioconjugate).

Chemotherapeutic agents useful in the generation ofsuch immunoconjugates have

been described above. Enzymatically active toxins and fragments thereof that can be used

25 include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain

(from Pseudomonas aeruginosa), ricin A cjiain, 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

30 radionuclides are available for the production ofradioconjugated antibodies. Examples

include
212

Bi,
l3l

I,
131

In,
90
Y, and

186
Re.

Conjugates of the antibody and cytotoxic agent are made using a variety of

Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate

(SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl
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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)9 diisocyanates

(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-

5 2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in

Vitetta et al., Science, 238 : 1098 (1987). Carbon- 14~labeled l-isothiocyanatobenzyl-3-

methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for

conjugation ofradionucleotide to the antibody. See W094/1 1026.

In another embodiment, the antibody can be conjugated to a "receptor" (such

10 streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is

administered to the patient, followed by removal ofunbound 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

IS Immunoliposomes

The antibodies disclosed herein can also be formulated as immunoliposomes.

Liposomes containing the antibody are prepared by methods known in the art, such as

described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al, Proc.

Natl Acad. Sci. USA, 7Z: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545.

20. Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556.

Particularly useful liposomes can be generated by the reverse-phase evaporation

method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG-

derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of

defined pore size to yield liposomes with the desired diameter. Fab ? fragments ofthe antibody

25 ofthe present invention can be conjugated to the liposomes as described in Martin et al J.

Biol. Chem.. 257 : 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic

agent (such as Doxorubicin) is optionally contained within the liposome. See Gabizon et al., J.

National Cancer Inst., 81(19): 1484 (1 989).

30 Diagnostic Applications of Antibodies Directed Against the Proteins of the Invention

Antibodies directed against a protein of the invention may be used in methods known

within the art relating to the localization and/or quantitation of the protein (e.g., for use in

measuring levels of the protein within appropriate physiological samples, for use in diagnostic

methods, for use in imaging the protein, and the like). In a given embodiment, antibodies
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against the proteins, or derivatives, fragments, analogs or homologs thereof, that contain the

antigen binding domain, are utilized as phannacologically-active compounds (see below).

An antibody specific for a protein of the invention can be used to isolate the protein by

standard techniques, such as immunoaffinity chromatography or immunoprecipitation. Such

5 an antibody can facilitate the purification of the natural protein antigen from cells and of

recombinantly produced antigen expressed in host cells. Moreover, such an antibody can be

used to detect the antigenic protein (e.g., in a cellular lysate or cell supernatant) in order to

evaluate the abundance and pattern of expression of the antigenic protein. Antibodies directed

against the protein can be used diagnostically to monitor protein levels in tissue as part of a

10 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

15 phosphatase, p-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group

complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent

materials include umbelliferone, fluorescein, fluorescein isothiocyanate,« rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a

luminescent material includes luminol; examples ofbioluminescent materials include

20 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include
125

I,

13V5Sor 3
H.

Antibody Therapeutics

25 Antibodies of the invention, including polyclonal, monoclonal, humanized and fully

human antibodies, may used as therapeutic agents. Such agents will generally be employed to

treat or prevent a disease or pathology in a subject. An antibody preparation, preferably one

having high specificity and high affinity for its target antigen, is administered to the subject

and will generally have an effect due to its binding with the target. Such an effect may be one

30 oftwo kinds, depending on the specific nature of the interaction between the given antibody

molecule and the target antigen in question. In the first instance, administration of the

antibody may abrogate or inhibit the binding of the target with an endogenous ligand to which

it naturally binds. In this case, the antibody binds to the target and masks a binding site of the
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naturally occurring ligand, wherein the ligand serves as an effector molecule. Thus the

receptor mediates a signal transduction pathway for which ligand is responsible.

Alternatively, the effect may be one in which the antibody elicits a physiological result

by virtue ofbinding to an effector binding site on the target molecule. In this case the target, a

5 receptor having an endogenous ligand which may be absent or defective in the disease or

pathology, binds the antibody as a surrogate effector ligand, initiating a receptor-based signal

transduction event by the receptor.

A therapeutically effective amount of an antibody of the invention relates generally to

the amount needed to achieve a therapeutic objective. As noted above, this may be a binding

10 interaction between the antibody and its target antigen that, in certain cases, interferes with the

functioning of the target, and in other cases, promotes a physiological response. The amount

required to be administered will furthermore depend on the binding affinity of the antibody for

its specific antigen, and will also depend on the rate at which an administered antibody is

depleted from the free volume other subject to which it is administered. Common ranges for

1 5 therapeutically effective dosing of an antibody or antibody fragment of the invention may be,

by way of nonlimiting example, from about 0.1 mg/kg body weight to about 50 mg/kg body

weight. Common dosing frequencies may range, for example, from twice daily to once a

week.

20 Pharmaceutical Compositions of Antibodies

Antibodies specifically binding a protein ofthe invention, as well as other molecules

identified by the screening assays disclosed herein, can be administered for the treatment of

various disorders in the form ofpharmaceutical compositions. Principles and considerations

involved in preparing such compositions, as well as guidance in the choice ofcomponents are

25 provided, for example, in Remington : The Science And Practice OfPharmacy 19th ed.

(Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton, Pa. : 1995; Drug Absorption

Enhancement : Concepts, Possibilities, Limitations, And Trends, Harwood Academic

Publishers, Langhorne, Pa., 1994; and Peptide And Protein Drug Delivery (Advances In

Parenteral Sciences, Vol. 4), 1991, M. Dekker, New Yoik.

30 If the antigenic protein is intracellular and whole antibodies are used as inhibitors,

internalizing antibodies are preferred. However, liposomes can also be used to deliver the

antibody, or an antibody fragment, into cells. Where antibody fragments are used, the smallest

inhibitory fragment that specifically binds to the binding domain of the target protein is •

preferred. For example, based upon the variable-region sequences of an antibody, peptide
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molecules can be designed that retain the ability to bind the target protein sequence. Such

peptides can be synthesized chemically and/or produced by recombinantDNA technology.

See, e.g., Marasco et al., Proc. Natl. Acad. Sci. USA, 90: 7889-7893 (1993). The formulation

herein can also contain more than one active compound as necessary for the particular

5 indication being treated, preferably those with complementary activities that do not adversely

affect each other. Alternatively, or in addition, the composition can comprise an agent that

enhances its function, such as, for example, a cytotoxic agent, cytokine, chemotherapeutic

agent, or growth-inhibitory agent. Such molecules are suitably present in combination in

amounts that are effective for the purpose intended.

10 The active ingredients can also be entrapped in microcapsules prepared, for example,

by coacervation techniques or by interfacial polymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and polymethylmethacrylate)

microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,

albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in

15 macroemulsions.

The formulations to be used for in vivo administration must be sterile. This is readily

accomplished by filtration through sterile filtration membranes.

Sustained-release preparations can be prepared. Suitable examples of sustained-

release preparations include semipermeable matrices of solid hydrophobic polymers

20 containing the antibody, which matrices are in the form of shaped articles, e.g., films, or

microcapsules. Examples of sustained-release matrices include polyesters, hydrogels (for

example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat.

No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable

ethylene-vinyl acetate, degradabie lactic acid-glycolic acid copolymers such as the LUPRON

25 DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and

leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-

vinyl acetate and lactic acid-glycolic acid enable release ofmolecules for over 100 days,

certain hydrogels release proteins for shorter time periods.

30 ELISA Assay

An agent for detecting an analyte protein is an antibody capable ofbinding to an

analyte 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)2)
'

can be used. The term "labeled", with regard to the probe or antibody, is intended to
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encompass direct labeling of the probe or antibody by coupling physically linking) a

detectable substance to the probe or antibody, as well as indirect labeling ofthe probe or

antibody by reactivity with another reagent that is directly labeled. Examples of indirect

labeling include detection ofa primary antibody using a fluorescently-labeled secondary

5 antibody and end-labeling of aDNA 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. Included within the usage ofthe term "biological sample", therefore, is

blood and a fraction or component ofblood including blood serum, blood plasma, or lymph.

10 That is, the detection method of the invention can be used to detect an analyte mRNA, protein,

or genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro

techniques for detection of an analyte mRNA include Northern hybridizations and in situ

hybridizations. In vitro techniques for detection of an analyte protein include enzyme linked

immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and

15 immunofluorescence. In vitro techniques for detection of an analyte genomic DNA include

Southern hybridizations. Procedures for conducting immunoassays are described, for example

in "ELISA: Theory and Practice: Methods in Molecular Biology", Vol. 42, J. R. Crowther

(Ed.) Human Press, Totowa, NJ, 1995; "Immunoassay", E. Diamandis and T. Christopoulus,

Academic Press, Inc., San Diego, CA, 1996; and "Practice and Thory ofEnzyme

20 Immunoassays", P. Tijssen, Elsevier Science Publishers, Amsterdam, 1985. Furthermore, in

vivo techniques for detection of an analyte protein include introducing into a subject a labeled

anti-an analyte protein 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.

25

NOVX Recombinant Expression Vectors and Host Cells

Another aspect of the invention pertains to vectors, preferably expression vectors,

containing a nucleic acid encoding anNOVX protein, or derivatives, fragments, analogs or

homologs thereof. As. used herein, the term "vector
11

refers to a nucleic acid molecule capable

30 of transporting another nucleic acid to which it has been linked. One type of vector is a

"plasmid", which refers to a circular double strandedDNA loop into which additional DNA

segments can be ligated. Another type of vector is a viral vector, wherein additionalDNA

segments can be ligated into the viral genome. Certain vectors are capable ofautonomous

replication in a host cell into which they are introduced (e.g. , bacterial vectors having a
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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 upon

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

5 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 ofplasmids.

In the present specification, "plasmid" and 'Vector
11

can be used interchangeably as the

plasmid is the most commonly used form ofvector. However, the invention is intended to

include such other forms of expression vectors, such as viral vectors (e.g., replication defective

10 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

15 sequence to be expressed. Within a recombinant expression vector, "operably-linked
11

is

intended to mean that the nucleotide sequence ofinterest 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).

20 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 ofhost cell

25 and those that direct expression of the nucleotide sequence only in certain host cells (e.g. ,

tissue-specific regulatory sequences). It will be appreciatedby those skilled in the art that the

design ofthe 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

30 fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX

proteins, mutant forms ofNOVX 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
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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.

5 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 ofthe recombinant protein. Such fusion vectors

typically serve three purposes: (/) to increase expression ofrecombinant protein; («) to

10 . increase the solubility of the recombinant protein; and (in) 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 ofthe 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

15 sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors

include pGEX (Pharmacia Biotech ftic; Smith and Johnson, 1988. Gene 67: 31-40), pMAL

(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse

glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the

target recombinant protein.

20 Examples of suitable inducible non-fiision E. coli expression vectors include pTrc

(Amrann et al, (1988) Gene 69:301-315) and pET 1 Id (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

25 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) 1 19-128. 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 for each amino acid are those preferentially utilized in E. coli (see, e.g„

30 Wada, et al y 1992. Nucl Acids Res. 20: 21 1 1-21 18). Such alteration of nucleic acid

sequences ofthe invention can be carried out by standardDNA synthesis techniques.

In another embodiment, theNOVX expression vector is a yeast expression vector.

Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl

(Baldari, et al, 1987. EMBOl 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30:
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933-943), pJRY88 (Schultz et aL, 1987. Gene 54: 1 13-123), 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 ofproteins in cultured insect cells (e.g.,

5 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 ofmammalian expression vectors

include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufcian, et aL, 1987. EMBO

10 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.
9
MOLECULAR CLONING: A LABORATORY Manual. 2nd ed., Cold Spring

15 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 ofthe 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

20 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 ofT 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

25 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 mammary

gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,3 16 and European

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)

30 and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546).

The invention further provides a recombinant expression vector comprising aDNA

molecule ofthe invention cloned into the expression vector in an antisense orientation. That

is, theDNA molecule is operatively-linked to a regulatory sequence in a maimer that allows

for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to
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NOVX mKNA. Regulatory sequences operatively linked to a nucleic acid cloned in the

antisense orientation can be chosen that direct the continuous expression ofthe antisense 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

5 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 ofwhich 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, et al.
y
"Antisense RNA as a molecular

10 tool for genetic analysis " Reviews-Trends in Genetics, Vol. 1(1) 1986.

Another aspect ofthe invention pertains to host cells into which a recombinant

expression vector ofthe invention has been introduced. The terms
,f

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

15 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 ofthe term as used herein.

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can

be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as

20 Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to

those skilled in the art.

VectorDNA can be introduced into prokaryotic or eukaryotic cells via conventional

transformation or transfection techniques. As used herein, the terms "transformation
11 and

"transfection" are intended to refer to a variety of art-recognized techniques for introducing

25 foreign nucleic acid (e.g., DNA) into 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, et al (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring

Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989),

30 and other laboratory manuals.

For stable transfection ofmammalian 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
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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

5 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 ofthe 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 ofthe invention. In one

10 embodiment, the method comprises culturing the host cell of invention (into which a

recombinant expression vector encodingNOVX protein has been introduced) in a suitable

medium such that NOVX protein is produced. In another embodiment, the method further

comprises isolatingNOVX protein from the medium or the host cell.

Transgenic NOVX Animals

1 5 The host cells ofthe 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 whichNOVX 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

20 animals in which endogenous NOVX sequences have been altered. Such animals are useful

for studying the function and/or activity ofNOVX protein and for identifying and/or

evaluating modulators ofNOVX 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 ofthe animal includes a transgene. Other examples of

25 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 ofthe transgenic animal. As used herein, a "homologous recombinant animal" is a

30 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 ofthe animal, e.g., an embryonic cell

ofthe animal, prior to development of the animal.
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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

humanNOVX cDNA sequences SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27,

5 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197 can be introduced as a transgene into the genome of

a non-human animal. Alternatively, a non-human homologue ofthe humanNOVX gene, such

as a mouse NOVX gene, can be isolated based on hybridization to the humanNOVX 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 ofthe

10 transgene. A tissue-specific regulatory sequence(s) can be operably-linked to the NOVX

transgene to direct expression ofNOVX 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; andHogan, 1986. In: MANIPULATING THE MOUSE

1 5 EMBRYO, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods

are used for production ofother transgenic animals. A transgenic founder animal can be

identified based upon the presence of theNOVX transgene in its genome and/or expression of

NOVXmRNA in tissues or cells of the animals. A transgenic founder animal can then be

used to breed additional animals carrying the transgene. Moreover, transgenic animals

20 carrying a transgene-encodingNOVX 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 ofanNOVX gene into which a deletion, addition or substitution has been

introduced to thereby alter, e.g., functionally disrupt, theNOVX gene. TheNOVX gene can

25 beahumangene(ag.,thecDNAofSEQIDNOS:l 5 3 5 5,7,9, 11, 13, 15,17, 19,21,23,25,

27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197), but more preferably, is a non-human

homologue of a human NOVX gene. For example, a mouse homologue ofhuman NOVX

gene ofSEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41,

43, 45, and 197 can be used to construct a homologous recombination vector suitable for

30 altering an endogenous NOVX gene in the mouse genome. In one embodiment, the vector is

designed such that, upon homologous recombination, the endogenousNOVX gene is

functionally disrupted (ie. 9 no longer encodes a functional protein; also referred to as a "knock

out" vector).
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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

5 of the NOVX gene is flanked at its 5 - and 3'-termini by additional nucleic acid of theNOVX

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 flankingNOVX nucleic acid is of sufficient length for successful homologous

recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both

10 at the 5 - and 3'-termini) are included in the vector. See, e.g., Thomas, et al. 9 1987. Cell 51:

503 for a description ofhomologous recombination vectors. The vector is ten introduced into

an embryonic stem cell line (e.g. , by electroporation) and cells in which the introduced NOVX

gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g.,

U,etal 9 1992. Cell 69: 915.

15 The selected cells are then injected into a blastocyst ofan animal (e.g., a mouse) to

form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcdstomas 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 harboring the homologously-recombinedDNA in

20 their germ cells can be used to breed animals in which all cells ofthe animal contain the

homologously-recombined DNA by germline transmission ofthe 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 93/04169.

25 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 ofbacteriophage PI . For a description of the

cre/loxP recombinase system, See, e.g., Lakso, et al 9 1992. Proc. Natl Acad. Set USA 89:

6232-6236. Another example of a recombinase system is the FLP recombinase system of

30 Saccharomyces cerevisiae. See, O'Gorman, et ah, 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
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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, et aL, 1997. Nature 385: 810-813. In brief, a

5 cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the

growth cycle and enter Go 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

1 0 offspring borne of this female foster animal will be a clone ofthe 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

15 and homologs thereof, can be incorporated into pharmaceutical compositions suitable for

administration. Such compositions typically comprise the nucleic acid molecule, protein, or

antibody and a pharmaceutical^ acceptable carrier. As used herein, "pharmaceutical^

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,

20 compatible with pharmaceutical administration. Suitable carriers are described in the most

recent edition ofRemington'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

25 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 ofthe invention is formulated to be compatible with its

30 intended route of administration. Examples of routes of administration include parenteral,

e.g., intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal (i.e. t topical),

transmucosal, and rectal administration. Solutions or suspensions used for parenteral,

intradermal, or subcutaneous application can include the following components: a sterile
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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,

5 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

10 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

15 the conditions ofmanufacture and storage and must be preserved against the contaminating

action ofmicroorganisms such as 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

20 the maintenance of the required particle size in the case of dispersion and by the use of

surfactants. Prevention ofthe action ofmicroorganisms 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 isotonic agents,

for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the

25 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 (eg.,

anNOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent

30 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 ofpreparation are vacuum drying and freeze-drying that yields a powder of
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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

5 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. Pharmaceutical^ compatible binding agents, and/or

adjuvant materials can be included as part of the composition. The tablets, pills, capsules,

10 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,

15 methyl salicylate, or orange flavoring.

For administration by inhalation, the compounds are delivered in the form ofan

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

20 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

25 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

30 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
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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 phannaceutically acceptable carriers. These can be prepared

according to methods known to those skilled in the art, for example, as described in U.S.

5 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

10 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 limitations inherent in the art ofcompounding such an active compound for

the treatment of individuals.

1 5 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, etal, 1994. Proc. Natl. Acad. Set USA 91: 3054-3057).

The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector

20 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

25 together with instructions for administration.

Screening and Detection Methods

The isolated nucleic acid molecules of the invention can be used to expressNOVX

protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications),

to detectNOVXmRNA (e.g
9
in a biological sample) or a genetic lesion in anNOVX gene,

30 and to modulate NOVX activity, as described further, below. In addition, theNOVX proteins

can be used to screen drugs or compounds that modulate theNOVX protein activity or

expression as well as to treat disorders characterized by insufficient or excessive production of

NOVX protein or production ofNOVX protein forms that have decreased or aberrant activity
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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

5 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 ofnutrients and the disposition of

metabolic substrates in both a positive and negative fashion.

The invention further pertains to novel agents identified by the screening assays

10 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,

15 peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a

stimulatory or inhibitory effect on, e.g., NOVX protein expression orNOVX 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 ofthe membrane-bound form of anNOVX

20 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

25 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

30 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.
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Examples ofmethods for the synthesis ofmolecular libraries can be found in the art,

for example in: DeWitt, et al., 1993. Proc. Natl Acad. Sci. U.S.A. 90: 6909; Erb, et al 9
1994.

Proc. Natl Acad Set USA. 91: 1 1422; Zuckermann, etal, 1994. J. Med. Chem. 37: 2678;

Cho, et ai, 1993. Science 261: 1303; Carrell, et al, 1994. Angew. Chem. Int. Ed Engl 33:

5 2059; Carell, et al, 1994. Angew. Chem. Int. Ed Engl 33: 2061; and Gallop, et al, 1994. J.

Med Chem. 37: 1233.

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, US. Patent No. 5,223,409), spores (Ladner,

10 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

15 membrane-bound form ofNOVX 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 ofmammalian 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

20 label such that binding of the test compound to the NOVX protein or biologically-active

portion thereofcan be determined by detecting the labeled compound in a complex. For

example, test compounds can be labeled with
125

1,
35
S,

14
C, or

3
H, either directly or indirectly,

and the radioisotope detected by direct counting ofradioemission or by scintillation counting.

Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish

25 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 ofNOVX 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,

30 and determining the ability ofthe test compound to interact with anNOVX protein, wherein

determining the ability of the test compound to interact with anNOVX 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.
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In another embodiment, an assay is a cell-based assay comprising contacting a cell

expressing a membrane-bound form ofNOVX protein, or a biologically-active portion thereof,

on the cell surface with a test compound and determining the ability ofthe test compound to

modulate (e.g., stimulate or inhibit) the activity of theNOVX protein or biologically-active

5 portion thereof. Determining the ability ofthe test compound to modulate the activity of

NOVX or a biologically-active portion thereofcan be accomplished, for example, by

determining the ability of the NOVX protein to bind to or interact with an NOVX target

molecule. As used 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

10 anNOVX 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, anNOVX target

molecule is a component of a signal transduction pathway that facilitates transduction ofan

15 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 ofdownstream signaling molecules withNOVX.

Detennining the ability of theNOVX protein to bind to or interact with an NOVX

20 target molecule can be accomplished by one ofthe methods described above for determining

direct binding. In one embodiment, determining the ability of theNOVX protein to bind to or

interact with anNOVX 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 ofa cellular second messenger of the target (i.e. intracellular Ca ,

25 diacylglycerol, TP3 , etc.), detecting catalytic/enzymatic activity ofthe 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.

30 In yet another embodiment, an assay of the invention is a cell-free assay comprising

contacting anNOVX protein or biologically-active portion thereofwith 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
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contacting theNOVX protein or biologically-active portion thereofwith a known compound

which bindsNOVX to form an assay mixture, contacting the assay mixture with a test

compound, and determining the ability ofthe test compound to interact with anNOVX

protein, wherein determining the ability ofthe test compound to interact with anNOVX

5 protein comprises 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

10 or biologically-active portion thereof. Detennining the ability of the test compound to

modulate the activity ofNOVX can be accomplished, for example, by determining the ability

of theNOVX protein to bind to anNOVX 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 activity ofNOVX protein can be accomplished by

15 detennining 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 theNOVX protein

or biologically-active portion thereof with a known compound which binds NOVX protein to

20 form an assay mixture, contacting the assay mixture with a test compound, and determining

the ability ofthe test compound to interact with anNOVX protein, wherein determining the

ability ofthe test compound to interact with anNOVX protein comprises determining the

ability oftheNOVX protein to preferentially bind to or modulate the activity of anNOVX

target molecule.

25 The cell-free assays of the invention are amenable to use ofboth the soluble form or

the membrane-bound form ofNOVX protein. In the case of cell-free assays comprising the

membrane-bound form ofNOVX protein, it may be desirable to utilize a solubilizing agent

such that the membrane-bound form ofNOVX protein is maintained in solution. Examples of

such solubilizing agents include non-ionic detergents such as n-octylglucoside,

30 n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide,

decanoyl-N-methylglucamide, Triton® X-l 00, Triton® X-114, Thesit®,

Isotridecypoly(ethylene glycol ether)n,
N-dodecyl--N,N-dimethyl-3-amrnonio- 1-propane

sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1-propane sulfonate (CHAPS), or

3-(3-cholamidopropyl)dimethylaiimiMol-2-hydroxy-l-propane sulfonate (CHAPSO).
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In more than one embodiment of the above assay methods ofthe invention, it may be

desirable to immobilize eitherNOVX protein or its target molecule to facilitate separation of

complexed from uncomplexed forms ofone 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 target 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 orNOVX 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 ofbeads, complex

determined either directly or indirectly, for example, as described, supra. Alternatively, the

complexes can be dissociated from the matrix, and the level ofNOVX protein binding or

activity determined using standard techniques.

Other techniques for immobilizing proteins on matrices can also be used in the

screening assays ofthe 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 biotm-NHS

(N-hydroxy-succinimide) using techniques well-known within the art (eg. ,
biotinylation kit,

Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well

plates (Pierce Chemical). Alternatively, antibodies reactive withNOVX 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 ofthe 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 theNOVX protein or target

molecule.

In another embodiment, modulators ofNOVX protein expression are identified in a

method wherein a cell is contacted with a candidate compound and the expression ofNOVX
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mRNA or protein in the cell is determined The level of expression ofNOVX mRNA or

protein in the presence of the candidate compound is compared to the level of expression of

NOVXmRNA or protein in the absence of the candidate compound. The candidate

compound can then be identified as a modulator ofNOVX mRNA or protein expression based

5 upon this comparison. For example, when expression ofNOVX mRNA or protein is greater

(le,
t statistically significantly greater) in the presence ofthe candidate compound than in its

absence, the candidate compound is identified as a stimulator ofNOVXmRNA or protein

expression. Alternatively, when expression ofNOVX mRNA or protein is less (statistically

significantly less) in the presence of the candidate compound than in its absence, the candidate

10 compound is identified as an inhibitor ofNOVX mRNA or protein expression. The level of

NOVXmRNA or protein expression in the cells can be determined by methods described

herein for detectingNOVX 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. 5,283,3 17;

15 Zervos, et al, 1993. Cell 72: 223-232; Madura, et al y 1993. 1 Biol Chem. 268: 12046-12054;

Bartel, etal, 1993. Biotechniques 14: 920-924; Iwabuchi, etal, 1993. Oncogene 8:

1693-1696; and BrentWO 94/10300), to identify other proteins that bind to or interact with

NOVX OTSTOVX-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

20 NOVX proteins as, for example, upstream or downstream elements ofthe NOVX pathway.

The two-hybrid system is based on the modular nature ofmost 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 theDNA binding domain of a known transcription factor (e.g
9 GAL-4). In the

25 other construct, a DNA sequence, from a library ofDNA sequences, that encodes an

unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation

domain ofthe known transcription factor. If the "bait" and the "prey" proteins are able to

interact, in vivo, forming anNOVX-dependent complex, the DNA-binding and activation

domains of the transcription factor are brought into close proximity. This proximity allows

30 transcription of a reporter gene {e.g. , LacZ) that is operably linked to a transcriptional

regulatory site responsive to the transcription factor. Expression ofthe reporter gene can be

detected and cell colonies containing the functional transcription factor can be isolated and

used to obtain the cloned gene that encodes the protein which interacts with NOVX.
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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

5 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: (f) 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 (Hi) aid in forensic

identification of a biological sample. Some of these applications are described in the

1 0 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 ofthe gene on a chromosome. This process is called

15 chromosome mapping. Accordingly, portions or fragments ofthe NOVX sequences, SEQ ID

NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197,

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.

20 Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers

(preferably 15-25 bp in length) from theNOVX sequences. Computer analysis ofthe 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

25 those hybrids containing the human gene corresponding to theNOVX 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 ofhuman and mouse cells grow and divide, they

gradually lose human chromosomes in random order, but retain the mouse chromosomes. By

30 using media in which mouse cells cannot grow, because they lack a 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 ofhybrid cell lines can be

established. Each cell line in a panel contains either a single human chromosome or a small

205



WO 02/053742 PCT/US02/00375

number ofhuman chromosomes, and a full set ofmouse chromosomes, allowing easy

mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al.
3

1983. Science 220: 919-924. Somatic cell hybrids containing only fragments ofhuman

chromosomes can also be produced by using human chromosomes with translocations and

5 deletions.

PCR mapping of somatic cell hybrids is a rapid procedure 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 offragments from specific chromosomes.

10 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

15 bands develops on each chromosome, so that the chromosomes can be identified individually.

The FISH technique can be used with aDNA sequence as short as 500 or 600 bases.

However, clones larger than 1,000 bases have a higher likelihood ofbinding 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

20 oftime. For a review of this technique, see, Verma, et aL, HUMAN CHROMOSOMES : A

Manual of Basic Techniques (Pergamon Press, New York 1 988).

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

25 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.

Once a sequence has been mapped to a precise chromosomal location, the physical

position ofthe sequence on the chromosome can be correlated with genetic map data. Such

30 data are found, e.g., in McKusick, Mendelian Inheritance inMan, 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 ofphysically adjacent genes), described in, e.g., Egeland, etaL, 1987.

Nature, 325:783-787.
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Moreover, differences in the DNA sequences between individuals affected and

unaffected with a disease associated with theNOVX gene, can be determined. If a mutation is

observed in some or all ofthe affected individuals but not in any unaffected individuals, then

the mutation is likely to be the causative agent of the particular disease. Comparison of

5 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 ofgenes from several individuals can be performed to confirm the presence of a

mutation and to distinguish mutations from polymorphisms.

10

Tissue Typing

The NOVX sequences 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

15 identification. The sequences of the invention are useful as additional DNA markers for RPLP

("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, theNOVX sequences described herein can be used to prepare two

20 PCR primers from the 5 - and 3-termini ofthe 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 sequences due to allelic differences. The sequences of the invention can be used to

25 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 ofthese 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

30 nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms

(RFLPs).

Each ofthe 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 ofpolymorphisms occur in the noncoding regions, fewer sequences are
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necessary to differentiate individuals. The noncoding sequences can comfortably provide

positive individual identification with a panel ofperhaps 10 to 1,000 primers that each yield a

noncoding amplified sequence of 100 bases. Ifpredicted coding sequences, such as those in

SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45,

5 and 197 are used, a more appropriate number ofprimers for positive individual identification

would be 500-2,000.

Predictive Medicine

The invention also pertains to the field ofpredictive medicine in which diagnostic

1 0 assays, prognostic assays, phannacogenomics, and monitoring clinical trials are used for

prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly,

one aspect ofthe invention relates to diagnostic assays for detenniningNOVX 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

15 disease or disorder, or is at risk ofdeveloping 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

20 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 associated with NOVX protein, nucleic acid

expression or activity. For example, mutations in anNOVX gene can be assayed in a

biological sample. Such assays can be used for prognostic or predictive purpose to thereby

25 prophylactically treat an individual prior to the onset of a disorder characterized by or

associated withNOVX protein, nucleic acid expression, or biological activity.

Another aspect of the invention provides methods for determiningNOVX protein,

nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or

prophylactic agents for that individual (referred to herein as "phannacogenomics").

30 Phannacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or

prophylactic treatment of an individual based on the genotype ofthe individual (e.g., the

genotype of the individual examined to determine the ability of the individual to respond to a

particular agent.)
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Yet another aspect ofthe invention pertains to monitoring the influence of agents (e.g.,

drugs, compounds) on the expression or activity ofNOVX in clinical trials.

These and other agents are described in further detail in the following sections.

Diagnostic Assays

An exemplary method for detecting the presence or absence ofNOVX 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 detectingNOVX protein or nucleic acid (e.g.,

mRNA, genomic DNA) that encodes NOVX protein such that the presence ofNOVX 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 ofSEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41,

43, 45, and 197, 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 detectingNOVX protein is an antibody capable ofbinding 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 (eg., Fab or F(ab')2) can be

used. The term "labeled", with regard to the probe or antibody, is intended to encompass

direct labeling ofthe probe or antibody by coupling (i.e., physically linking) a detectable

substance to the probe or antibody, as well as indirect labeling ofthe probe or antibody by

reactivity with another reagent that is directly labeled. Examples of indirect labeling include

detection of a primary antibody using a fluorescently-labeled secondary antibody and

end-labeling of aDNA 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 genomicDNA in a biological sample in vitro as well as in vivo. For example, in

vitro techniques for detection ofNOVX mRNA include Northern hybridizations and in situ

hybridizations. In vitro techniques for detection ofNOVX protein include enzyme linked

immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and

immunofluorescence. In vitro techniques for detection ofNOVX genomic DNA include
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Southern hybridizations. Furthermore, in vivo techniques for detection ofNOVX 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.

5 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

10 sample from a control subject, contacting the control sample with a compound or agent

capable of detectingNOVX 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 ofNOVX protein, mRNA or genomic DNA in the control sample with the

presence ofNOVX protein, mRNA or genomic DNA in the test sample.

15 The invention also encompasses kits for detecting the presence ofNOVX in a

biological sample. For example, the kit can comprise: a labeled compound or agent capable of

detecting NOVX protein ormRNA in a biological sample; means for determining the amount

ofNOVX in the sample; and means for comparing the amount ofNOVX in the sample with a

standard. The compound or agent can be packaged in a suitable container. The kit can further

20 comprise instructions for using the kit to detectNOVX protein or nucleic acid.

Prognostic Assays

The diagnostic methods described herein can furthermore be utilized to identify

subjects having or at risk ofdeveloping a disease or disorder associated with aberrantNOVX

25 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 withNOVX 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

30 disease or disorder associated with aberrantNOVX expression or activity in which a test

sample is obtained from a subject andNOVX protein or nucleic acid (e.g., mRNA, genomic

DNA) is detected, wherein the presence ofNOVX protein or nucleic acid is diagnostic for a

subject having or at risk of developing a disease or disorder associated with aberrantNOVX

expression or activity. As used herein, a "test sample" refers to a biological sample obtained
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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,

5 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 aberrantNOVX expression or activity in

10 which a test sample is obtained andNOVX protein or nucleic acid is detected (e.g., wherein

the presence ofNOVX 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

1 5 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

20 genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of

one or more nucleotides from anNOVX gene; (ii) an addition ofone or more nucleotides to an

NOVX gene; (Hi) a substitution of one or more nucleotides ofanNOVX gene, (iv) a

chromosomal rearrangement of anNOVX gene; (v) an alteration in the level of a messenger

RNA transcript of an NOVX gene, (vi) aberrant modification of anNOVX gene, such as ofthe

25 methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern

of a messengerRNA transcript of anNOVX gene, (vin) a non-wild-type level of anNOVX

protein, (ix) allelic loss of anNOVX gene, and (x) inappropriate post-translational

modification of anNOVX 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

30 preferred biological sample is a peripheral blood leukocyte sample isolated by conventional

means from a subject However, any biological sample containing nucleated cells may be

used, including, for example, 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
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as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g.,

Landegran, etal, 1988. Science 241: 1077-1080; and Nakazawa, etal, 1994. Proc. Natl

Acad. Sci. USA 91: 360-364), the latter ofwhich can be particularly useful for detecting point

mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl Acids Res. 23: 675-682).

5 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 hybridization and amplification of theNOVX gene (ifpresent)

occurs, and detecting the presence or absence of an amplification product, or detecting the size

10 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, etaL, 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification

15 system (see, Kwoh, et al 9 1989. Proc. Natl Acad. Sci. USA 86: 1 173-1 177); 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 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.

20 In an alternative embodiment, mutations in an NOVX gene from a sample cell can be

identified by alterations in restriction enzyme cleavage patterns. For example, sample and

controlDNA 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

25 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 inNOVX can be identified by hybridizing a

sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing

30 hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human

Mutation 7: 244-255; Kozal, etal, 1996. Nat Med. 2: 753-759. For example, genetic

mutations inNOVX can be identified in two dimensional arrays containing light-generated

DNA probes as described in Cronin, et al., supra. Briefly, a first hybridization array ofprobes

can be used to scan through long stretches ofDNA in a sample and control to identify base
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changes between the sequences by making linear airays of sequential overlapping probes.

This step allows the identification ofpoint mutations. This is followed by a second

hybridization array that allows the characterization of specific mutations by using smaller,

specialized probe airays complementary to all variants or mutations detected. Each mutation

5 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.

10 Examples ofsequencing reactions include those based on techniques developed byMaxim and

Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA

74: 5463. It is also contemplated that any of a variety of automated sequencing procedures

can be utilized when performing the diagnostic assays (see, e.g., Naeve, et ah, 1995.

Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT

15 International Publication No. WO 94/16101; Cohen, et al, 1996.^rfv. Chromatography 36:

127-162; and Griffin, et al 9
1993. Appl Biochem. Biotechnol. 38: 147-159).

Other methods for detecting mutations in theNOVX gene include methods in which

protection from cleavage agents is used to detect mismatched bases in RNA/RNA or

RNA/DNAheteroduplexes. See, e.g., Myers, et al., 1985. Science 230: 1242. In general, the

20 art technique of "mismatch cleavage" starts by providing heteroduplexes offormed by

hybridizing (labeled) 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 ofthe duplex such as which will

exist due to basepair mismatches between the control and sample strands. For instance,

25 RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si

nuclease to enzymatically digesting the mismatched regions. In other embodiments, either

DNA/DNA orRNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide

and with piperidine in order to digest mismatched regions. After digestion ofthe mismatched

regions, the resulting material is then separated by size on denaturing polyacrylamide gels to

30 determine the site ofmutation. 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 orRNA 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
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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 ofE. 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, etal, 1994. Carcinogenesis 15: 1657-1662. According to

5 an exemplary embodiment, a probe based on anNOVX sequence, e.g. , a wild-type NOVX

sequence, is hybridized to a cDNA or otherDNA product from a test cell(s). The duplex is

treated with aDNA 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

10 mutations inNOVX 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, etal, 1989. Proc. Natl. Acad. ScL USA: 86: 2766; Cotton,

1993. Mutat Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl 9: 73-79.

Single-stranded DNA fragments of sample and controlNOVX nucleic acids will be denatured

15 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

ofeven 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,

20 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 a/., 1991.

Trends Genet 7: 5.

In yet another embodiment, the movement ofmutant or wild-type fragments in

polyacrylamide gels containing a gradient ofdenaturant is assayed using denaturing gradient

25 gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 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 ofhigh-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,

30 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
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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. Set USA 86: 6230. Such allele specific oligonucleotides

are hybridized to PCR amplified targetDNA or a number ofdifferent mutations when the

oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target

5 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,

10 1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3'-terminus ofone primer where,

under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g.,

Prossner, 1993. 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

15 amplification may also be performed using Taq ligase for amplification. See, e.g., Barany,

1991. Proc. Natl. Acad. Set USA 88: 189. In such cases, ligation will occur only if there is a

perfect match at the 3'-tenninus 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 example, by utilizing

20 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 anNOVX

gene.

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which

25 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

30 Agents, or modulators that have a stimulatory or inhibitory effect onNOVX activity

(e.g., NOVX gene expression), as identified by a screening assay described herein can be

administered to individuals to treat (prophylacticaily or therapeutically) disorders (The

disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-

associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's
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Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias,

metabolic disturbances associated with obesity, the metabolic syndromeX and wasting

disorders associated with chronic diseases and various cancers.) In conjunction with such

treatment, the pharmacogenomics (Le., the study of the relationship between an individual's

5 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 ofthe

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

10 consideration of the individual's genotype. Such pharmacogenomics can further be used to

determine appropriate dosages and therapeutic regimens. Accordingly, the activity ofNOVX

protein, expression ofNOVX nucleic acid, or mutation content ofNOVX genes in an

individual can be determined to thereby select appropriate agent(s) for therapeutic or

prophylactic treatment of the individual.

1 5 Pharmacogenomics deals with clinically significant hereditary variations in the

response to drugs due to altered drug disposition and abnormal action in affected persons. See

e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin.

Chem. y 43: 254-266. In general, two types ofphannacogenetic conditions can be

differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on

20 the body (altered drug action) or genetic conditions transmitted as single factors altering the

way the body acts on drugs (altered drug metabolism). These phannacogenetic 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,

25 sulfonamides, analgesics, nitrofurans) and consumption offava beans.

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major

determinant ofboth 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 PREGNANCY ZONE PROTEIN PRECURSOR enzymes CYP2D6 and

30 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

216



WO 02/053742 PCT/US02/00375

highly polymorphic and several mutations have been identified in PM, which all lead to the

absence of functional CYP2D6. Poor metabolizers ofCYP2D6 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-fonned 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.

Thus, the activity ofNOVX protein, expression ofNOVX nucleic acid, or mutation

content ofNOVX genes in an individual can be determined to thereby select appropriate

agent(s) for therapeutic or prophylactic treatment ofthe individual. In addition,

pharmacogenetic studies can be used to apply genotyping ofpolymorphic alleles encoding

drug-metabolizing enzymes to the identification of an individual's drug responsiveness

phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse

reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when

treating a subject with anNOVX modulator, such as a modulator identified by one of the

exemplary screening assays described herein.

Monitoring of Effects During Clinical Trials

20 Monitoring the influence of agents (e.g., drugs, compounds) on the expression or

activity ofNOVX (e.g. 9
the ability to modulate aberrant cell proliferation and/or

differentiation) can be applied not only in basic drug screening, but also in clinical trials. For

example, the effectiveness ofan agent determined by a screening assay as described herein to

increase NOVX gene expression, protein levels, or upregulateNOVX activity, can be

25 monitored in clinical trails ofsubjects exhibiting decreasedNOVX gene expression, protein

levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent

determined by a screening assay to decrease NOVX gene expression, protein levels, or

downregulateNOVX activity, can be monitored in clinical trails of subjects exhibiting

increasedNOVX gene expression, protein levels, or upregulatedNOVX activity. In such

30 clinical trials, the expression or activity ofNOVX and, preferably, other genes that have been

implicated in, for example, a cellular proliferation or immune disorder can be used as a "read

out" or markers ofthe immune responsiveness of a particular cell.

By way of example, and not of limitation, genes, including NOVX, that are modulated

in cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates
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NOVX activity (e.g., identified in a screening assay as described herein) can be identified.

Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical

trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of

NOVX and other genes implicated in the disorder. The levels of gene expression (i.e., a gene

5 expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described

herein, or alternatively by measuring the amount ofprotein produced, by one ofthe methods

as described herein, or by measuring the levels of activity ofNOVX or other genes. In this

manner, the gene expression pattern can serve as a marker, indicative of the physiological

response of the cells to the agent Accordingly, this response state may be determined before,

10 and at various points during, treatment of the individual with the agent.

In one embodiment, the invention provides a method for monitoring the effectiveness

of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide,

peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the

screening assays described herein) comprising the steps of (i) obtaining a pre-administration

15 sample from a subject prior to administration of the agent; (ii) detecting the level of expression

ofanNOVX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) obtaining

one or more post-administration samples from the subject; (iv) detecting the level of

expression or activity ofthe NOVX protein, mRNA, or genomic DNA in the

post-administration samples; (v) comparing the level of expression or activity of the NOVX

20 protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein,

mRNA, or genomic DNA in the post administration sample or samples; and (vz) altering the

administration of the agent to the subject accordingly. For example, increased administration

ofthe agent may be desirable to increase the expression or activity ofNOVX to higher levels

than detected, Le., to increase the effectiveness of the agent. Alternatively, decreased

25 administration of the agent may be desirable to decrease expression or activity ofNOVX to

lower levels than detected, i.e., to decrease the effectiveness ofthe agent.

Methods of Treatment

The invention provides for both prophylactic and therapeutic methods of treating a

subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant

30 NOVX expression or activity. The disorders include 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,
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transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer,

neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation,

idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS,

bronchial asthma, Crohn's disease; multiple sclerosis, treatment ofAlbright Hereditary

5 Ostoeodystrophy, and other diseases, disorders and conditions ofthe like.

These methods oftreatment will be discussed more fully, below.

Disease and Disorders

Diseases and disorders that are characterized by increased (relative to a subject not

10 suffering from the disease or disorder) levels or biological activity may be treated with

Therapeutics that antagonize (Le. t reduce or inhibit) activity. Therapeutics that antagonize

activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may

be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs,

. derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi)

15 nucleic acids encoding an aforementioned peptide; (zv) administration of antisense nucleic acid

and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the

coding sequences of coding sequences to an aforementioned peptide) that are utilized to

"knockout" endogenous function of an aforementioned peptide by homologous recombination

(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors,

20 agonists and antagonists, including additional peptide mimetic ofthe invention or antibodies

specific to a peptide of the invention) that alter the interaction between an aforementioned

peptide and its binding partner.

Diseases and disorders that are characterized by decreased (relative to a subject not

suffering from the disease or disorder) levels or biological activity may be treated with

25 Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity

may be administered in a therapeutic or prophylactic maimer. Therapeutics that may be

utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives,

fragments or homologs thereof; or an agonist that increases bioavailability.

Increased or decreased levels can be readily detected by quantifying peptide and/or

30 RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for

RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an

aforementioned peptide). Methods that are well-known within the art include, but are not

limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by

sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.)
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and/or hybridization assays to detect expression ofmRNAs (e.g., Northern assays, dot blots, in

situ hybridization, and the like).

Prophylactic Methods

5 In one aspect, the invention provides a method for preventing, in a subject, a disease or

condition associated with an aberrantNOVX expression or activity, by administering to the

subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at

risk for a disease that is caused or contributed to by aberrantNOVX expression or activity can

be identified by, for example, any or a combination of diagnostic or prognostic assays as

10 described herein. Administration of a prophylactic agent can occur prior to the manifestation

of symptoms characteristic of theNOVX aberrancy, such that a disease or disorder is

prevented or, alternatively, delayed in its progression. Depending upon the type ofNOVX

aberrancy, for example, anNOVX agonist orNOVX antagonist agent can be used for treating

the subject. The appropriate agent can be determined based on screening assays described

15 herein. The prophylactic methods ofthe invention are further discussed in the following

subsections.

Therapeutic Methods

Another aspect of the invention pertains to methods of modulating NOVX expression

20 or activity for therapeutic purposes. The modulatory method ofthe invention involves

contacting a cell with an agent that modulates one or more of the activities ofNOVX protein

activity associated with the cell. An agent that modulates NOVX protein activity can be an

agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate

ligand of anNOVX protein, a peptide, anNOVX peptidomimetic, or other small molecule. In

25 one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such

stimulatory agents include active NOVX protein and a nucleic acid molecule encodingNOVX

that has been introduced into the cell. In another embodiment, the agent inhibits one or more

. NOVX protein activity. Examples of such inhibitory agents include antisenseNOVX nucleic

acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in

30 vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering

the agent to a subject). As such, the invention provides methods of treating an individual

afflicted with a disease or disorder characterized by aberrant expression or activity of an

NOVX protein or nucleic acid molecule. In one embodiment, the method involves

administering an agent (e.g., an agent identified by a screening assay described herein), or
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combination of agents that modulates (eg., up-regulates or down-regulates) NOVX expression

or activity. In another embodiment, the method involves administering anNOVX protein or

nucleic acid molecule as therapy to compensate for reduced or aberrantNOVX expression or

activity.

Stimulation ofNOVX activity is desirable in stations in whichNOVX is abnormally

downregulated and/or in which increasedNOVX activity is likely to have a beneficial effect

One example of such a situation is where a subject has a disorder characterized by aberrant

cell proliferation and/or differentiation (eg., cancer or immune associated disorders). Another

example of such a situation is where the subject has a gestational disease (eg., preclampsia).

Determination of the Biological Effect of the Therapeutic

In various embodiments of the invention, suitable in vitro or in vivo assays are

performed to determine the effect of a specific Therapeutic and whether its administration is

indicated for treatment of the affected tissue.

In various specific embodiments, in vitro assays may be performed with representative

cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts

the desired effect upon the cell type(s). Compounds for use in therapy may be tested in

suitable animal model systems including, but not limited to rats, mice, chicken, cows,

monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo

testing, any of the animal model system known in the art may be used prior to administration

to human subjects.

Prophylactic and Therapeutic Uses of the Compositions of the Invention

The NOVX nucleic acids and proteins ofthe invention are useful in potential

prophylactic and therapeutic applications implicated in a variety of disorders including, but not

limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-

associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder,

immune disorders, 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.

As an example, a cDNA encoding theNOVX protein of the invention may be useful in

gene therapy, and the protein may be useful when administered to a subject in need thereof.

By way of non-limiting example, the compositions of the invention will have efficacy for

treatment ofpatients suffering from: metabolic disorders, diabetes, obesity, infectious disease,

anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's
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Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various

dyslipidemias.

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the

invention, or fragments thereof may also be useful in diagnostic applications, wherein the

5 presence or amount ofthe nucleic acid or the protein are to be assessed. A further use could

be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial

properties). These materials are further useful in the generation of antibodies, which

immunospecifically-bind to the novel substances ofthe invention for use in therapeutic or

diagnostic methods.

1 0 The invention will be further described in the following examples, which do not limit

the scope ofthe invention described in the claims.

Examples

Example 1. Identification ofNOVX clones

15 The novel NOVX target sequences identified in the present invention were subjected to

the exon linking process to confirm the sequence. PCR primers were designed by starting at

the most upstream sequence available, for the forward primer, and at the most downstream

sequence available for the reverse primer. Table 15A shows the sequences of the PCR primers

used for obtaining different clones. In each case, the sequence was examined, walking inward

20 from the respective termini toward the coding sequence, until a suitable sequence that is either

unique or highly selective was encountered, or, in the case of the reverse primer, until the stop

codon was reached. Such primers were designed based on in silico predictions for the full

length cDNA, part (one or more exons) of the DNA or protein sequence of the target

sequence, or by translated homology of the predicted exons to closely related human

25 sequences from other species. These primers were then employed in PCR amplification based

on the following pool ofhuman cDNAs: 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

30 intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting

amplicons were gel purified, cloned and sequenced to high redundancy. The PCR product

derived from exon linking was cloned into the pCR2.1 vector from Invitrogen. The resulting

bacterial clone has an insert covering the entire open reading frame cloned into the pCR2.

1
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vector. Table 15B shows a list of these bacterial clones. The resulting sequences from all

clones were assembled with themselves, with other fragments in CuraGen Corporation's

database and with public ESTs. Fragments and ESTs were included as components for an

assembly when the extent of their identity with another component ofthe assembly was at

5 least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for

corrections if appropriate. These procedures provide the sequence reported herein.

Table 15A. PCR Primers for Exon Linking

NOVX
Clone

Primer 1 (5' - 3') SEQ
ID
NO

Primer 2 (5' - 3') SEQ
ID
NO

N0V2a
and b

TCAAATGTTCAGTTTTGATTGTTGTTCT
TG

137 TTTTTGCTAAAAGCAGCAATGCCAT 138

NOV2c ATTGACTTATGCTTCCTAGTTCGTTGC 139 CAACATTTAAAAGAATGGACGATTTTCA 140

NOV2d CTGTATTCCGGATCGATGCAAGAAG 141 TCTTAAGGAGAAGAAAATCTGCCGAAG 142

NOV3a TGGAAACTCTAAAAAGCAGAGCGCCTC 143
j
CCTCTAGGTGAGTCAGTGCGTCACTCT 144

NOV6 ATGGGGGGCCTGACAGC 145 TTATGTGGCACAGTCCATAGTCTGC 146

N0V8 ATGATATGTCTTCCACATTACTGACATT
CA

147 TTAGAGCCACAAACTAACCAGCTCAT 14 8

Physical clone: Exons were predicted by homology and the intron/exon boundaries

10 were determined using standard genetic rules. Exons were further selected and refined by

means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and

BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both

public and proprietary databases were also added when available to further define and

complete the gene sequence. The DNA sequence was then manually corrected for apparent

. 15 inconsistencies thereby obtaining the sequences encoding the fiill-length protein.

Table 15B, Physical Clones for PCR products

NOVX Clone Bacterial Clone
NOVla Physical clone: 134912642
NOVlb Physical clone: pc.253568.Dll Skin
NOV2b Physical clone: 101349 : :AJ278717. 698423 . C24 PLC EL
NOV2C Physical clone: 139266: :Hs S1638243 . 698892 .A7

NOV2d Physical clone: 175223749 164837693 164830233
NOV5 Physical clone: AC007563
NOV7a Physical clone: 151818950 151176749 87413691 148439395 146025263
NOV9 Physical clone: 135008015
NOV10 Physical clone: AC010175
NOVlla and b Genomic clone: sggc draft ba58ol 20001005
NOV12 Genomic clone: ba370b6
NOV13 Physical clone: 139720381
NOV14 Physical clone: AC009088, 140129142

Example 2. Quantitative expression analysis of clones in various cells and tissues

The quantitative expression ofvarious clones was assessed using microtiter plates

20 containing RNA samples from a variety of normal and pathology-derived cells, cell lines and

tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied
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Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System.

Various collections ofsamples are assembled on the plates, and referred to as Panel 1

(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from

tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4

5 (containing cells and cell lines from nonnal tissues and cells related to inflammatory

conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on

metabolic diseases), AI_comprehensive_panel (containing normal tissue and samples from
.

autoimmune diseases), Panel CNSD.01 (containing central nervous system samples from

normal and diseased brains) and CNS_neurodegeneration_panel (containing samples from

10 normal and Alzheimer's diseased brains).

RNA integrity from all samples is controlled for quality by visual assessment of

agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a

guide (2:1 to 2.5:1 28s:18s) and the absence oflow molecular weight RNAs that would be

indicative of degradation products. Samples are controlled against genomic DNA

15 contamination by RTQ PGR reactions run in the absence of reverse transcriptase using probe

and primer sets designed to amplify across the span of a single exon.

First, the RNA samples were normalized to reference nucleic acids such as

constitutively expressed genes (for example, (3-actin and GAPDH). NormalizedRNA (5 ul)

was converted to cDNA and analyzed byRTQ-PCR using One Step RT-PCR Master Mix

20 Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to

the manufacturer's instructions.

In other cases, non-normalized RNA samples were converted to single strand cDNA

(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random

hexamers according to the manufacturer's instructions. Reactions containing up to 10 \xg of

25 total RNA were performed in a volume of20 \xl and incubated for 60 minutes at 42°C. This

reaction can be scaled up to 50 jig of total RNA in a final volume of 100 jxl. sscDNA samples

are then normalized to reference nucleic acids as described previously, using IX TaqMan®

Universal Master mix (Applied Biosystems; catalog No. 4324020), following the

manufacturer's instructions.

30 Probes and primers were designed for each assay according to Applied Biosystems

Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a

similar algorithm using the target sequence as input. Default settings were used for reaction

conditions and the following parameters were set before selecting primers: primer

concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optimal
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Tm = 59°C, maximum primer difference = 2°C, probe does not have 5'G, probe Tm must be

10°C greater than primer Tm, amplicon size 75bp to lOObp. The probes and primers selected

(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified

byHPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of

5 reporter and quencher dyes to the 5' and 3
!

ends of the probe, respectively. Their final

concentrations were: forward and reverse primers, 900nM each, and probe, 200nM.

PGR conditions: When working with RNA samples, normalized RNA from each tissue

and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate

(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers

10 set, or two multiplexed probe and primers sets (a set specific for the target clone and another

gene-specific set multiplexed with the target probe). PCR reactions were set up using

TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803)

following manufacturer's instructions. Reverse transcription was performed at 48°C for 30

minutes followed by amplification/PCR cycles as follows: 95°C 10 min, then 40 cycles of

15 95°C for 15 seconds, '60°C for 1 minute. Results were recorded as CT values (cycle at which a

given sample crosses a threshold level of fluorescence) using a log scale, with the difference in

RNA concentration between a given sample and the sample with the lowest CT value being

represented as 2 to the power of delta CT. The percent relative expression is then obtained by

taking the reciprocal of this RNA difference and multiplying by 100.

20 When working with sscDNA samples, normalized sscDNA was used as described

previously forRNA samples. PCR reactions containing one or two sets ofprobe and primers

were set up as described previously, using IX TaqMan® Universal Master mix (Applied

Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR

amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds,

25 60°C for 1 minute. Results were analyzed and processed as described previously.

Panels 1, 1.1, 1.2, and L3D

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA

control and chemistry control) and 94 wells containing cDNA from various samples. The

samples in these panels are broken into 2 classes: samples derived from cultured cell lines and

30 samples derived from primary normal tissues. The cell lines are derived from cancers of the

following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS

cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and

pancreatic cancer. Cell lines used in these panels are widely available through the American

Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using
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the conditions recommended by the ATCC. The normal tissues found on these panels are

comprised ofsamples derived from all major organ systems from single adult individuals or

fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal

skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult

5 lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas,

salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine,

colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose.

In the results for Panels 1,1.1,1.2 and 1 .3D, the following abbreviations are used:

ca. = carcinoma,

10 * = established from metastasis,

met = metastasis,

s cell var = small cell variant,

non-s = non-sm = non-small,

squam = squamous,

1 5 pi. eff= pi effusion = pleural effusion,

glio = glioma,

astro = astrocytoma, and

neuro = neuroblastoma.

GeneraLscreening_panel_vl .4

20 The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry

control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are

broken into 2 classes: samples derived from cultured cell lines and samples derived from

primary normal tissues. The cell lines are derived from cancers ofthe following types: lung

cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell

25 carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer.

Cell lines used in Panel 1 .4 are widely available through the American Type Culture

Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions

recommended by the ATCC. The normal tissues found on Panel 1.4 are comprised ofpools of

samples derived from all major organ systems from 2 to 5 different adult individuals or

30 fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal

skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult

lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas,

salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine,
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colon, bladder, trachea, breast, ovaiy, uterus, placenta, prostate, testis and adipose.

Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D.

Panels 2D and 2.2

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples

5 composed ofRNA or cDNA isolated from human tissue procured by surgeons working in

close cooperation with the National Cancer Instituted Cooperative Human Tissue Network

(CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from

human malignancies and in cases where indicated many malignant tissues have "matched

margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed

10 normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the

"matched margins" are evaluated by two independent pathologists (the surgical pathologists

and again by a pathologist at NDRI or CHTN). This analysis provides a gross

histopathological assessment oftumor differentiation grade. Moreover, most samples include

the original surgical pathology report that provides information regarding the clinical stage of

15 the patient. These matched margins are taken from the tissue surrounding (i.e. immediately

proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR).

In addition, RNA and cDNA samples were obtained from various human tissues derived from

autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues

were ascertained to be free of disease and were purchased from various commercial sources

20 such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen.

Panel 3D

The plates ofPanel 3D are comprised of 94 cDNA samples and two control samples.

Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples

ofhuman primary cerebellar tissue and 2 controls. The human cell lines are generally obtained

25 from ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall

into the following tissue groups: Squamous cell carcinoma of the tongue, breast cancer,

prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic

cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung

and CNS cancer cell lines. In addition, there are two independent samples of cerebellum.

30 These cells are all cultured under standard recommended conditions and RNA extracted using

the standard procedures. The cell lines in panel 3D and 1 .3D are of the most common cell lines

used in the scientific literature.

Panels 4D, 4R, and 4.1D
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Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples)

composed ofRNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell

lines or tissues related to inflammatory conditions. Total RNA from control normal tissues

such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was

5 employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients

was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for

RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was

obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA).

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells,

10 small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells,

microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human

umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and

grown in the media supplied for these cell types by Clonetics. These primary cell types were

activated with various cytokines or combinations ofcytokines for 6 and/or 12-14 hours, as

15 indicated. The following cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF

alpha at approximately 5-10ng/ml, EFN gamma at approximately 20-50ng/ml, EL-4 at

approximately 5-10ng/ml, DL-9 at approximately 5-10ng/ml, IL-13 at approximately 5-

lOng/ml. Endothelial cells were sometimes starved for various times by culture in the basal

njedia from Clonetics with 0.1% serum.

20 Mononuclear cells were prepared from blood of employees at CuraGen Corporation,

using Ficoll. LAK cells were prepared from these cells by culture inDMEM 5% FCS

(Hyclone), lOO^M non essential amino acids (Gibco/Life Technologies, Rockville, MD),

ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0"
5M (Gibco), and lOmM Hepes

(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml PMA

25 and l-2(ig/ml ionomycin, IL-12 at 5-10ng/ml, IFN gamma at 20-50ng/ml and IL-18 at 5-

lOng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM

5% FCS (Hyclone), 100^M non essential amino acids (Gibco), ImM sodium pyruvate

(Gibco), mercaptoethanol 5.5xl0"
5M (Gibco), and lOmM Hepes (Gibco) withPHA

(phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5jxg/ml. Samples were

30 taken at 24, 48 and 72 hours forRNA preparation. MLR (mixed lymphocyte reaction) samples

were obtained by taking blood from two donors, isolating the mononuclear cells using Ficoll

and mixing the isolated mononuclear cells 1 : 1 at a final concentration of approximately

2xl0
6
cells/ml inDMEM 5% FCS (Hyclone), 100[iM non essential amino acids (Gibco), ImM

sodium pyruvate (Gibco), mercaptoethanol (5.5xl0"
5M) (Gibco), and lOmM Hepes (Gibco).
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The MLR was cultured and samples taken at various time points ranging from 1- 7 days for

RNA preparation.

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS

selection columns and a Vario Magnet according to the manufacturer's instructions.

5 Monocytes were differentiated into dendritic cells by culture inDMEM 5% fetal calf serum

(FCS) (Hyclone, Logan, UT), IOOjiM non essential amino acids (Gibco), lmM sodium

pyruvate (Gibco), mercaptoethanol 5.5xlO"
5M (Gibco), and lOmM Hepes (Gibco), 50ng/ml

GMCSF and 5ng/ml EL-4 for 5-7 days. Macrophages were prepared by culture ofmonocytes

for 5-7 days inDMEM 5% FCS (Hyclone), lOOjiM non essential amino acids (Gibco), lmM

10 sodium pyruvate (Gibco), mercaptoethanol 5.5xlO"
5M (Gibco), lOmM Hepes (Gibco) and

10% AB Human Serum or MCSF at approximately 50ng/ml. Monocytes, macrophages and

dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at

lOOng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody

(Pharmingen) at 10|ig/ml for 6 and 12-14 hours.

1 5 CD4 lymphocytes, CD8 lymphocytes andNK cells were also isolated from

mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns

and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4

lymphocytes were isolated by depleting mononuclear cells ofCD8 3 CD56, CD 14 and CD 19

cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO

20 beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being

CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were

placed in DMEM 5% FCS (Hyclone), lOO^M non essential amino acids (Gibco), lmM

sodium pyruvate (Gibco), mercaptoethanol 5.5x10" M (Gibco), and lOmM Hepes (Gibco) and

plated at 10
6
cells/ml onto Falcon 6 well tissue culture plates that had been coated overnight

25 with 0.5jig/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6

and 24 hours, the cells were harvested for RNA preparation. To prepare chronically activated

CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days on anti-CD28 and

anti-CD3 coated plates and then harvested the cells and expanded them inDMEM 5% FCS

(Hyclone), 100}iM non essential amino acids (Gibco), lmM sodium pyruvate (Gibco),

30 mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes (Gibco) and IL-2. The expanded CD8

cells were then activated again with plate bound anti-CD3 and anti-CD28 for 4 days and

expanded as before. RNA was isolated 6 and 24 hours after the second activation and after 4

days ofthe second expansion culture. The isolated NK cells were cultured in DMEM 5% FCS

(Hyclone), IOOjiM non essential amino acids (Gibco), lmM sodium pyruvate (Gibco),

229



WO 02/053742 PCT/US02/00375

mercaptoethanol 5.5xl0"
5M (GIbco), and lOmM Hepes (Gibco) and JL-2 for 4-6 days before

RNA was prepared.

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile

dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and

5 resupended at 10
6
cells/ml in DMEM 5% FCS (Hyclone), 100|iM non essential amino acids

(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0"
5M (Gibco), and lOmM

Hepes (Gibco). To activate the cells, we usedPWM at 5ng/ml or anti-CD40 (Pharmingen) at

approximately 10^g/ml and IL-4 at 5-10ng/ml. Cells were harvested forRNA preparation at

24,48 and 72 hours.

10 To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates

were coated overnight with 10|ig/ml anti-CD28 (Pharmingen) and 2ng/ml OKT3 (ATCC), and

then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems,

German Town, MD) were cultured at 10
5-10

6
cells/ml in DMEM 5% FCS (Hyclone), IOOjxM

non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10"

15
5M (Gibco), lOmM Hepes (Gibco) and DL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (1 ng/ml)

were used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (1 fig/ml) were used to

direct to Th2 and IL-10 at 5ng/ml was used to direct to Trl. After 4-5 days, the activated Thl,

Th2 and Trl lymphocytes were washed once inDMEM and expanded for 4-7 days inDMEM

5% FCS (Hyclone), lOO^M non essential amino acids (Gibco), ImM sodium pyruvate

20 (Gibco), mercaptoethanol 5.5xlO"
5M (Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml).

Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days

with anti-CD28/OKT3 and cytokines as described above, but with the addition ofanti-CD95L

(ljig/inl) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were

hashed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes

25 were maintained in this way for a maximum ofthree cycles. RNA was prepared from primary

and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third

activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and

third expansion cultures in Interleulrin 2.

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1,

30 KU-812. EOL cells were further differentiated by culture in O.lmM dbcAMP at SxlO^ells/ml

for 8 days, changing the media every 3 days and adjusting the cell concentration to

5xl0
5
ceUs/ml. For the culture of these cells, we usedDMEM or RPMI (as recommended by

the ATCC), with the addition of5% FCS (Hyclone), IOOjiM non essential amino acids

(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0"
5M (Gibco), lOmM Hepes
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(Gibco). RNA was either prepared from resting cells or cells activated with PMA at lOng/ml

and ionomycin at l|xg/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway

epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in

DMEM 5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM sodium pyruvate

5 (Gibco), mercaptoethanol 5.5xlO'
5M (Gibco), and lOmM Hepes (Gibco). CCD1 106 cells were •

activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and lng/ml EL-1 beta,

while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/ml

EL-4, 5ng/ml IL-9, 5ng/ml IL-13 and 25ng/ml IFN gamma.

For these cell lines and blood cells, RNA was prepared by lysing approximately

10 10
7
cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume ofbromochloropropane

(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10

minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The

aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of

isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down at

15 9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was

redissolved in 300^1 of RNAse-free water and 35\xl buffer (Promega) 5jil DTT, 7^1 RNAsin

and 8|al DNAse were added. The tube was incubated at 37°C for 30 minutes to remove

contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated with

1/10 volume of3M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down

20 and placed in RNAse free water. RNA was stored at -80°C.

AI_comprehensive panel_vl.O

The plates for AI_comprehensive panel_vl.O include two control wells and 89 test

samples comprised ofcDNA isolated from surgical and postmortem human tissues obtained

from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from

25 tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other

tissues was obtained from Clinomics.

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from

patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue

samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of

30 optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis

joint tissues were obtained from Clinomics. Normal control tissues were supplied by

Clinomics and were obtained during autopsy oftrauma victims.

Surgical specimens ofpsoriatic tissues and adjacent matched tissues were provided as

total RNA by Clinomics. Two male and two female patients were selected between the ages of
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25 and 47. None ofthe patients were taking prescription drugs at the time samples were

isolated

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns

disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three

5 female and three male Crohn's patients between the ages of 41-69 were used. Two patients

were not on prescription medication while the others were taking dexamethasone,

phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female

patients. Four of the patients were taking lebvid and two were on phenobarbital.

Total RNA from post mortem lung tissue from trauma victims with no disease or with

10 emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in

age from 40-70 and all were smokers, this age range was chosen to focus on patients with

cigarette-linked emphysema and to avoid those patients with alpha-lanti-trypsin deficiencies.

Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that

could also have COPD. COPD patients ranged in age from 35-80 and included both smokers

1 5 and non-smokers. Most patients were taking corticosteroids, and bronchodilators.

In the labels employed to identify tissues in the AI_comprehensive panel_vl.O panel,

the following abbreviations are used:

AI = Autoimmunity

Syn = Synovial

20 Normal = No apparent disease

Rep22 /Rep20 = individual patients

RA = Rheumatoid arthritis

Backus = From Backus Hospital

OA = Osteoarthritis

25 (SS) (BA) (MF) = Individual patients

Adj = Adjacent tissue

Match control = adjacent tissues

-M = Male

-F = Female

30 COPD = Chronic obstructive pulmonary disease

Panels 5D and 51

The plates for Panel 5D and 51 include two control wells and a variety ofcDNAs

isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic

tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were
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obtained during different stages in the differentiation of adipocytes from human mesenchymal

stem cells. Human pancreatic islets were also obtained.

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy

women with and without gestational diabetes undergoing routine (elective) Caesarean section.

5 After delivery of the infant, whoa the surgical incisions were being repaired/closed, the

obstetrician removed a small sample (<1 cc) of the exposed metabolic tissues during the closure of

each surgical level. The biopsy material was rinsed in sterile saline, blotted and fast frozen within 5

minutes from the time ofremoval. The tissue was then flash frozen in liquid nitrogen and stored,

individually, in sterile screw-top tubes and kept on dry ice for shipment to or to be picked up by

1 0 CuraGen. The metabolic tissues of interest include uterine wall (smooth muscle), visceral adipose,

skeletal muscle (rectus) and subcutaneous adipose. Patient descriptions are as follows:

Patient 2 Diabetic Hispanic, overweight, not on insulin

Patient 7-9 Nondiabetic Caucasian and obese (BMI>30)

15 Patient 10 Diabetic Hispanic, overweight, on insulin

Patient 1 1 Nondiabetic African American and overweight

Patient 12 Diabetic Hispanic on insulin

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus

20 (a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two

replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem

cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et

al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1 999:

143-147. Clonetics provided Trizol lysates or frozen pellets suitable formRNA isolation and

25 ds cDNA production. A general description of each donor is as follows:

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose

Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated

Donor 2 and 3 AD: Adipose, Adipose Differentiated

Human cell lines were generally obtained from ATCC (American Type Culture

30 Collection), NCI or the German tumor cell bank and fall into the following tissue groups:

kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2

cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all

cultured under standard recommended conditions and RNA extracted using the standard

procedures. All samples were processed at CuraGen to produce single stranded cDNA.
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Panel 51 contains all samples previously described with the addition ofpancreatic islets

from a 58 year old female patient obtained from the Diabetes Research Institute at the

University ofMiami School ofMedicine. Islet tissue was processed to total RNA at an outside

source and delivered to CuraGen for addition to panel 51.

In the labels employed to identify tissues in the 5D and 51 panels, the following

abbreviations are used:

GO Adipose = Greater Omentum Adipose

SK = Skeletal Muscle

1JT = Uterus

PL » Placenta

AD = Adipose Differentiated

AM = Adipose Midway Differentiated

U = Undifferentiated Stem Cells

Panel CNSD.01

The plates for Panel CNSD.01 include two control wells and 94 test samples

comprised ofcDNA isolated from postmortem human brain tissue obtained from the Harvard

Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24

hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor.

All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear

associated neuropathology.

Disease diagnoses are taken from patient records. The panel contains two brains from

each ofthe following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's

disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of

these brains, the following regions are represented: cingulate gyrus, temporal pole, globus

palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal

cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all

brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by

neurodegeneration in the globus palladus, thus this region is impossible to obtain from

confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration

of the substantia nigra making this region more difficult to obtain. Normal control brains were

examined for neuropathology and found to be free ofany pathology consistent with

neurodegeneration.

In the labels employed to identify tissues in the CNS panel, the following abbreviations

are used:
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PSP = Progressive supranuclear palsy

Sub Nigra = Substantia nigra

Glob Palladus= Globus palladus

Temp Pole » Temporal pole

5 Cing Gyr = Cingulate gyrus

BA 4 = Brodman Area 4

Panel CNSJVeurodegenerationJVI.O

The plates for Panel C3SfS_Neurodegeneration_Vl .0 include two control wells and 47

test samples comprised ofcDNA isolated from postmortem human brain tissue obtained from

10 the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and

Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are

removed from calvaria of donors between 4 and 24 hours after death, sectioned by

neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and

examined by neuropathologists to confirm diagnoses with clear associated neuropathology.

15 Disease diagnoses are taken from patient records. The panel contains six brains from

Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no

evidence of dementia prior to death. The eight normal control brains are divided into two

categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and

controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically

20 senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence ofplaques, 3 = severe AD

senile plaque load). Within each of these brains, the following regions are represented:

hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and

occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of

neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in

25 AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus;

the parietal cortex shows moderate neuronal death in the late stages of the disease; the

occipital cortex is spared in AD and therefore acts as a "control" region within AD patients.

Not all brain regions are represented in all cases.

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel,

30 the following abbreviations are used:

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology

upon autopsy

Control = Control brains; patient not demented, showing no neuropathology

Control (Path) = Control brains; pateint not demented but showing sever AD-like pathology
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SupTemporal Ctx = Superior Temporal Cortex

InfTemporal Ctx = Inferior Temporal Cortex

NOV4

Expression of gene NOV4 was assessed using the primer-probe set Ag3802, described

5 in Table 16.

Table 16. Probe Name Ag3802

Primers Sequences Length Start Position SEQ ID NOt

Forward 5' -gtcgatgggacatctttcct-3 1 20 108 149

Probe TET-5 • -cttcggatcactatcatccagtgcca-3 1 -TAMRA 26 134 150

Reverse 5 1 -atgaggaagtagcccacgtt-3 1 20 171 151

General screening panel vl.4 Summary: Ag3082 Expression oftheNOV4 gene is

low/undetectable in all samples on mis panel (CTs>35). (Data not shown.) The data suggest

1 0 that these expression levels may be due to a probe failure.

NOV3aandNOV3b

Expression of gene NOV3a and variant NOV3b was assessed using the primer-probe

set Ag4849
5
described in Table 17. Results ofthe RTQ-PCR runs are shown in Tables 18 and

19.

1 5 Table 17. Probe Name Ag4849

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 1 -gccagttctacctcaagttcct-3

'

22 3895 152

Probe TET-5 1 -ctaccaccatgtgtcccgccgttt-3 1 -TAMRA 24 3920 153

Reverse 5 " -catagtcagagtcgagcaggaa-3

'

22 3951 154

Table 18. General screening panel vl.5

Tissue Name
Rel. Exp.(%) Ag4849,

Run 228887477
Tissue Name

Rel.Exp.(%)Ag4849,

Run 228887477

Adipose 8.4 Renal ca. TK-10 31.2

Melanoma*

Hs688(A).T
32.5 Bladder 18.6

Melanoma*

Hs688(B).T
37.4

Gastric ca (liver met.)

NCI-N87
76.8

Melanoma* M14 58.2 Gastric ca. KATO m 75.8

Melanoma*

LOXMVI 15.5 Colon ca. SW-948 25.2
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IVlCldJAUIlia OJV

MEL-5
45.4

j

Colon ca. SW480 55.9

Squamous cell

carcinoma SCC-4
17.0 i

Colon ca.* (SW480
met) SW620

25.5

Testis Pool 30.1 . Colon ca HT29
\

r

17.2

Prostate ca.* (bone

met) PC-3
40.3 Colon ca. HCT-116 36.1

Prostate Pool 7.4 i Colon ca CaCo-2 29.5

Placenta 17.2
:
Colon cancer tissue 20.9

Uterus Pool 4.9 Colon ca SW1116 11.3

V/YiUlCUi Cel.

OVCAR-3
!

24.5 !
Colon ca. Colo-205 28.9

Ovarian pa Ql<f-fW-

3 :

71.2 Colon ca SW-48 14.0

WVolldll Ca,

OVCAR-4
30.1 !

Colon Pool 15.1

uvanan ca.

OVCAR-5
:

32.8 Small Intestine Pool 13.1

Ovarian ra TH^ROV-

1
19.9 Stomach Pool 7.4

Ovarian ca.

OVCAR-8
21.2 Bone Marrow Pool 7.9

Ovary 15.0 Fetal Heart 9.6

Breast ca. MCF-7
,

13.9 Heart Pool 7.3

Breast ca. MDA-
MB-231

38.4 Lymph Node Pool 16.5

Breast ca. BT 549 61.1 Fetal Skeletal Muscle 9.8

Breast ca. T47D 7.3
|

Skeletal Muscle Pool 29.1

Breast ca. MDA-N 17.0 Spleen Pool 9.0

Breast Pool 14.5
|

Thymus Pool 17.3

Trachea
j

13.2
f^W.^l ranr.ftr (o]\c%/s\<trci\

U87-MG
56.3

Lung
;

2.6
f^TsIS ranrer (olin/aQtrn^

U-118-MG
67.4

Fetal Lung 25.5
r^MS fiancervi>U wCUlvvl

(neuro;met) SK-N-AS
18.6

Lungca.NCI-N417 13.9
f^MS nannet (a<5trn\ SF-

539
21.0

Lungca. LX-1 37.9
fXFS! ranpp.r (aQrrrV\

SNB-75
69.7

Lungca,NCI-H146 9.6
f^WS r.anr.ftr (

SNB-19
14.3

Lung ca. SHP-77 34.9
CNS cancer (glio) SF-

295
80.7

Lung ca. A549 19.3 Brain (Amygdala) Pool 32.1
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Lungca.NCI-H526

J

16.6 Brain (cerebellum) 100.0

Lungca.NCI-H23 25.2
,

Brain (fetel)_ 6U

Lungca.NCI-H460 23.7
Brain (Hippocampus)

Pool
28.9

Lung ca. HOP-62 24.1 Cerebral Cortex Pool 32.1

Lung ca. NCI-H522 17.3
Brain (Substantia nigra)

Pool

Liver 2.5
|

Brain (Thalamus) Pool 47.3

Fetal Liver 17.4 Brain (whole) 41.8

Liver ca. HepG2
|

19.6 Spinal Cord Pool 18.2

Kidney Pool ! 27.2 Adrenal Gland 18.3

Fetal Kidney 8.9
_ i

Pituitary gland Pool 4.1

Renal ca. 786-0 18.8
j

Salivary Gland 7.9

Renal ca. A498 8.5 Thyroid (female) 15.7
{

Renal ca. ACHN 24.3 Pancreatic ca. CAPAN2 28.1

Renal ca.UO-31 19.2
!

Pancreas Pool
j

19.5

Table 19. Panel 4.1D

Tissue Name
Rel. Exp.(%)

Ag4849, Run
223335772

Tissue Name
Rel. Exp.(%)

Ag4849, Run
223335772

Secondary Thl act 66.9 HUVECIL-lbeta 26.8

Secondary Th2 act 62.4 HUVEC IFN gamma 21.3

Secondary Trl act
j

65.5
HUVEC TNF alpha + IFN!

gamma
29.3

Secondary Thl rest 36.9 HUVEC TNF alpha + IL4 i 24.7

Secondary Th2 rest
,

44.8 HUVEC EL-11 , 20.4

Secondary Trl rest 33.0
Lung Microvascular EC
none

34.2

Primary Thl act 56.6
|

Lung Microvascular EC !

TNFalpha + IL-lbeta
j

39.2

Primary Th2 act 51.8
Microvascular Dermal EC
none

18.3

Primary Trl act 50.7
Microsvasular Dermal EC !

TNFalpha + IL-lbeta
22.8

Primary Thl rest 32.5
Bronchial epithelium

TNFalpha + ILlbeta
41.5

Primary Th2 rest 32.8
Small airway epithehum

none
23.5

Primary Trl rest 49.3
Small airway epithelium

TNFalpha + IL-lbeta
36.6

CD45RACD4
lymphocyte act

55.5 Coronery artery SMC rest 19.3

CD45RO CD4
lymphocyte act

57.0
Coronery artery SMC
TNFalpha + EL-lbeta

26.1
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CDS lymphocyte act
j

73.7 jAstrocytes rest 22.5

Secondary CD8
lymphocyte rest

62.4
jAstrocytes TNFalpha +
jlL-lbeta

13.5

Secondary CD8
lymphocyte act

48.6 KU-812 (Basophil) rest 19.3

CD4 lymphocyte none 29.7
KU-812 (Basophil)

jPMA/ionomycin
28.3

2rvThl/Th2/Trl anti-

CD95CH11
61.1

ICCD1106 (Xeratinocvtes)

Jnone
29.3

LAK cells rest 47.3
CCD1106(Keratinocytes) ,

jTNFalpha + IL-lbeta !

31.6

LAK cells IL-2 55.9 [Liver cirrhosis 4.6

LAK cells IL-2+IL-12 43.5 jNCI-H292none 9.9

LAK cells IL-2+IFN

gamma
j

53.6 |NCI-H292 IL-4
|

16.6

LAK cells IL-2+IL-18 48.6 |NCI-H292IL-9 20.0

LAK cells

PMA/ionomycin
35.6 IJNCl-xl2y2 JLL- 1

3

1 o c\

NK Cells IL-2 rest i 100.0 NCI-H292 IFN gamma 15.9

Two WayMLR 3 day 65.5 |HPAEC none f 16.6

Two WayMLR 5 day 47.6
HPAECTNF alpha + IL-1

beta
j

38.4

Two WayMLR 7 day 35.1 jLung fibroblast none 43.2

PBMC rest 28.7
jLung fibroblast TNF alpha

]+ IL-1 beta

•3/1 A
.34.4

PBMC PWM ! 59.5 jLung fibroblast EL-4
|

53.2

PBMC PHA-L 58.6 |Lung fibroblast EL-9 29.3

Ramos (B cell) none 80.1 Lung fibroblast IL-1

3

33.4

Ramos fB celH \

ionomycin
79.6

iLune fibroblast IFN
Jgamma

49.0

B lymphocytes PWM 31.9
iDermal fibroblast

|CCD1070rest
45.7

B lvrrmhocvtes CD40L
andIL-4

82.9
iDermal fibroblast

CCD1070 TNF alpha
64.6

EOL-1 dbcAMP 33.0
toennal fibroblast

CCD1070IL-1 beta
35.4

EOL-1 dbcAMP
PMA/ionomycin

42.6
iDermal fibroblast IFN
jgamma

34.6

Dendritic cells none 31.6 (Dermal fibroblast IL-4 51.1

Dendritic cells LPS 20.2 IDermal Fibroblasts rest 39.2

Dendritic cells anti-

CD40
27.1
H——— —

jNeutropnus TNFa+LPS 1.1

Monocytes rest 15.5 |Neutrophils rest 14.3

Monocytes LPS 52.1 |Colon 15.9

Macrophages rest 34.4 jLung 12.9
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[Macrophages LPS 14.8 Thymus 69.7

|HUVEC none 23.5 Kidney 29.5

|HUVEC starved 26.6

General screening panel vl.5 Summary: Ag4849 The NOV3a gene is a splice

variant of SET-binding factor and is moderately expressed in all tissues and cell lines in this

panel. The ubiquitous expression of this gene suggests a role in cell survival and proliferation.

5 As demonstrated in the abstract below, this gene may regulate the activity of other genes by

direct interaction. In addition, highest expression of this gene in this panel is seen in the brain,

with high levels of expression detected in all regions of the brain examined. Since SBF

proteins are believed to play a role in the cell cycle, this protein may be of use in neural stem

cell therapy, specifically in controlling the transition of stem cells to post mitotic neurons.

10 References:

Firestein R, Cui X, Huie P, Cleary ML. Set domain-dependent regulation of

transcriptional silencing and growth control by SUV39H1, a mammalian ortholog of

Drosophila Su(var)3-9. Mol Cell Biol 2000 Jul;20(13):4900-9

Mammalian SET domain-containing proteins define a distinctive class of chromatin-

15 associated factors that are targets for growth control signals and oncogenic activation.

SUV39H1, a mammalian ortholog ofDrosophila Su(var)3-9, contains both SET and chromo

domains, signature motifs for proteins that contribute to epigenetic control of gene expression

through effects on the regional organization of chromatin structure. In this report we

demonstrate that SUV39H1 represses transcription in a transient transcriptional assay when

20 tethered to DNA through the GAL4 DNA binding domain. Under these conditions, SUV39H1

displays features of a long-range repressor capable of acting over several lrilobases to silence

basal promoters. A possible role in chromatin-mediated gene silencing is supported by the

localization of exogenously expressed SUV39H1 to nuclear bodies with morphologic features

suggestive ofheterochromatin in interphase cells. In addition, we show that SUV39H1 is

25 phosphorylated specifically at the G(l)/S cell cycle transition and when forcibly expressed

suppresses cell growth. Growth suppression as well as the ability ofSUV39H1 to form nuclear

bodies and silence transcription are antagonized by the oncogenic antiphosphatase Sbfl that

when hyperexpressed interacts with the SET domain and stabilizes the phosphorylated form of

SUV39H1. These studies suggest a phosphorylation-dependent mechanism for regulating the

30 chromatin organizing activity of a mammalian su(var) protein and implicate the SET domain

as a gatekeeper motif that integrates upstream signaling pathways to epigenetic regulation and

growth control.

240



WO 02/053742 PCTYUS02/00375

Cui X, De Vivo I, Slany R, Miyamoto A, Firestein R, Cleary ML.Nat Genet 1998

Apr,18(4):331-7; Association ofSET domain and myotubularin-related proteins modulates

growth control.

Several proteins that contribute to epigenetic mechanisms ofgene regulation contain a

5 characteristic motifof unknown function called the SET (Suvar3-9,Enhancer-of-zeste,

Trithorax) domain. We have demonstrated that SET domains mediate highly conserved

interactions with! a specific family ofproteins that display similarity with dual-specificity

phosphatases (dsPTPases). These include myotubularin, the gene ofwhich is mutated in a

subset ofpatients with X-linked myotubular myopathy, and Sbfl, a newly isolated homologue

10 ofmyotubularin. In contrast with myotubularin, Sbfl lacks a functional catalytic domain

which dephosphorylates phospho-tyrosine and serine-containing peptides in vitro. Competitive

interference of endogenous SET domain-dsPTPase interactions by forced expression of Sbfl

induced oncogenic transformation ofNIH 3T3 fibroblasts and impaired the in vitro

differentiation of C2 myoblast cells. We conclude that myotubularin-type phosphatases link

15 SET-domain containing components of the epigenetic regulatory machinery with signalling

pathways involved in growth and differentiation.

Firestein R, Cleary ML. Pseudo-phosphatase Sbfl contains an N-terminal GEF

homology domain that modulates its growth regulatory properties. J Cell Sci 2001 Aug;l 14(Pt

16):2921-7

20 Sbfl (SET binding factor 1) is a pseudo-phosphatase related to the myotubularin

family of dual specificity phosphatases, some ofwhich have been implicated in cellular

growth and differentiation by virtue oftheir mutation in human genetic disorders. Sbfl

contains germline-encoded alterations of its myotubularin homology domain that render it

non-functional as a phosphatase. We report here the complete structure of Sbfl and further

25 characterization of its growth regulatory properties. In addition to its similarity to

myotubularin, the predicted fall-length Sbfl protein contains pleckstrin (PH) and GEF

homology domains that are conserved in several proteins implicated in signaling and growth

control. Forced expression ofwild-type Sbfl in NIH 3T3 cells inhibited their proliferation and

altered their morphology. These effects required intact PH, GEF and myotubularin homology

30 domains, implying that growth inhibition may be an intrinsic property of wild-type Sbfl.

Conversely, deletion of its conserved N-terminal 44 amino acids alone was sufficient to

convert Sbfl from an inhibitor of cellular growth to a transforming protein in NIH 3T3 cells.

Oncogenic forms of Sbfl partially localized to the nucleus, in contrast to the exclusively

cytoplasmic subcellular localization of endogenous Sbfl in all cell lines and mammalian
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tissues tested These data show that the N-terminal GEF homology domain serves to inhibit

the transforming effects of Sbfl, possibly sequestering the protein to the cytoplasm, and

suggest that this region may be a modulatory domain that relays growth control signals.

Panel 4.1D Summary: Ag4849 The NOV3a gene is expressed at high to moderate

5 levels in a wide range of cell types of significance in the immune response in health and

disease. These cells include members of the T-cell, B-cell, endothelial cell,

macrophage/monocyte, and peripheral blood mononuclear cell family, as well as epithelial and

fibroblast cell types from lung and skin, and normal tissues represented by colon, lung, thymus

and kidney. This ubiquitous pattern of expression suggests that this gene product may be

10 involved in homeostatic processes for these and other cell types and tissues. This pattern is in

agreement with the expression profile in General screening panel_vl .5 and also suggests a

role for the gene product in cell survival and proliferation. Therefore, modulation of the gene

product with a functional therapeutic may lead to the alteration of functions associated with

these cell types and lead to improvement of the symptoms ofpatients suffering from

15 autoimmune and inflammatory diseases such as asthma, allergies, inflammatory bowel

disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and osteoarthritis.

NOVlaandNOVlc

Expression of gene NOVla and variant NOVlc was assessed using the primer-probe

sets Ag400, Ag2866 and Ag3077, described in Tables 20, 21 and 22. Results of the RTQ-PCR

20 runs are shown in Tables 23, 24, 25, and 26.

Table 20. Probe Name Ag400

Primers Sequences Length Start position SEQ ID NO:

Forward 5 ' -acgatcctgggctggacag-3 1 19 2684 155

Probe TET-5 1 -catctgcgcgtagcccctcca-3 1 -TAMRA 21 2659 156

Reverse 5 * -gcttcaaccccctcgagttc-3 1 20 2627 157

Table 21. Probe Name Ag2866

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 1 -tatgtactcgtggtccctgaga-3

'

22 4075 158

Probe TET-5 ' -acgtctacagctttggctacctccgg-3 ' -TAMRA 26 4097 159

Reverse 5 1 -agtggctgatgaagtcatagga-3

'

22 4141 160

25 Table 22. Probe Name Ag3077

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 » -aatgtggagctgtgcctgt-3 1 19 5431 161
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Probe TET-5 ' -gactcatgccaggaatgtgcccc-3 1 -TAMRA 23 5470 162

Reverse 5 » -gaagagacctttgacgtccc-3 1 20 5504 163

Table 23. Panel 1

Tissue Name
Rel. Exp.(%)

Ag400, Run
91010053

Rel. Exp.(%)

Ag400, Run
97802926

Tissue Name
Rel. Exp.(%)

Ag400, Run
91010053

Rel.Exp.(%)

Ag400, Run
97802926

Endothelial cells 4.5 2.3 Renal ca. 786-0 12.0 4.7

Endothelial cells

(treated)
4.0 3.1 Renal ca. A498 30.1 14.6

Pancreas 11.6 4.3
Renal ca. RXF

13.2 5.1

Pancreatic ca.

CAPAN 2
18.8 11.3

Renal ca.

ACHN 4.5 3.9

Adrenal gland 3.3 5.4
Renal ca. UO-

10.5 8.6

Thyroid 6.5 3.7
Kenai ca. ijv-

10
22.1 54.7

oanvary gianu
\

i 1 i Z.J Liver 4.5 D.I

Pituitary gland 3 5.8 8.4 Liver (fetal) 1.5 1.7

Brain (fetal) 1.5 1 1.9

Liver ca.

(hepatoblast)

ttepLrZ

13.8 23.0

Brain (whole) 8.7 4.2 Lung 24.3 8.4

Brain (amygdala) 1.1 2.6 Limg (fetal) 17.9 6.7

Brain

(cerebellum)
100.0 16.3

Lung ca. (small

cell) LX-1
|

15.2 18.7

Brain

(hippocampus)
2.3

j

2.5
Lung ca. (small

!

cell) NCI-H69
0.2 0.7

Brain (substantia

nigra)
3.9

;
1.8

Lung ca. (s.cell

var.) SHP-77 !

14.9 2.3

Brain (thalamus) 3.0 5.0
Lung ca. (large \

cell)NCI-H460
' 75.3 100.0

Brain

(hypothalamus)
3.6 3.0

Lung ca. (non-

sm. cell)A549 1

40.6 28.3

Spinal cord 2.0 2.5
Lung ca. (non-

s.cell) NCI-H23;
11.3 16.0

glio/astro U87-

MG 0.2 0.6
Lung ca. (non-

s.cell)HOP-62 1

8.4 10.9

glio/astro U-l 18-

MG 8.8 4.1
Lung ca (non- ,

s.cl) NCI-H522
18.4 10.0

astrocytoma

SW1783
4.9 2.1

Lung ca. 1

(squam.) SW i

900

46.7 28.3

neuro*; met SK- 11.1 21.9 Lung ca. 0.2 1.3
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XT A ON-AS (squam.) IMC1-

H596

astrocytoma SF- 1

539
'

!

4.8 4.2
Mammary
gland

26.8 25.5

astrocytoma

SNB-75
3.7 2.5

Breast ca.*

(pl.ef) MCr-7
23.0 13.3

glioma SNB-l9 46.0 51.1

Breast ca.*

(pl.ef) MDA-
(

MB-231
y.i 7.5

glioma U25l 19.6 27.0
Breast ca.* (pi.

,

ef) T47D
96.6 56.6

glioma SF-295
j

8.9 16.4
Breast ca. BT- >

549
12.1 4.2

Heart 7.9 11.9
Breast ca.

MDA-N 0.0 0.1

Skeletal muscle 0.8 7.2 Ovary ! 9.2 4.9

Bone marrow 1.2
j

i

1.5
Ovarian ca.

OVCAR-3
30.6 43.5

Thymus 15.3
j

7.5
Ovarian ca.

OVCAR-4 1

50.3 22.5

Spleen ! 3.7 i 3.5
Ovanan ca. i

OVCAR-5
39.8 34.2

Lymph node 6.7 2.1
Ovarian ca.

OVCAR-8
9.9 19.6

Colon (ascending); 5.9
;

1.2
Ovarian ca.

ICjRUV-l
63.3 70.2

Qtrim eipVi iO lUmcU/il 99 9 ^ 9

Ovarian ca.

OV-3 !

19 8 10 1IV. 1

Small intestine 8.6 4.3 Uterus 13.8 13.8
/—« 1 nil T A C\ f\

Colon ca. SW480 7.2 9.5 Placenta 38.4 28.9

Colon ca.*

SW620 (SW480
met)

6.0 3.7 Prostate 16.5 10.4

Colon ca. HT29 15.0
;

13.9

Prostate ca.*

(bone met) PC-
j

3

71.7 87.7

Colon ca. HCT- !

116
11.3 7.9 Testis

]

15.1 2.2

Colon ca. CaCo-2 65.1 29.5
Melanoma
Hso88(A).T :

0.0 0.0

Colon ca. HCT-
15

o n
Melanoma*

vmet)

Hs688(B).T

Colon ca. HCC-
2998

12.1 18.6
Melanoma

j

UACC-62
0.5 4.7
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Gastric ca,
*

(liver met) NCI-

N87
yZ.U MelanomaMl

4

i.O 1

Bladder
j

10.0 17.4
Melanoma

0.0 0.0

Trachea ! 13.4

Melanoma*

,met) DJv-JVLJb-L-

5

Z.J 2.9

Kidney 11.3 1 14.8
Melanoma SK-

MEL-28 .

2.4 0.0

Kidney (fetal) 19.1
;

16.6

Table 24. Panel 1.3D

X 199 UC XI 411IC

Rel. Exp.(%)
Aff^fi^K "Run

161974612

Rel. Exp.(%)
Art077 Run
165724514

Ti<s3iip Name
Rel. Exp.(%);

Art866 Run
161974612

Rel. Exp.(%)
Ap3077. Run
165724514

Liver

adenocarcinoma
100.0 100.0 Kidney (fetal)

• •
,

-

13.3
j

13.0

Pancreas 1.1 4.2
"Rpnal ra 7Rfi-

0
2.2 2.6

Pancreatic ca.

CAPAN 2
5.1 8.5

Renal ca.

A498
12.3 25.3

Adrenal gland 3.2 1.6
Renal ca. RXF
393

7.2 ! 25.9

Thyroid 4.7 6.5 ACHN 2.3
|

•7.7

Salivary gland 0.7 3.3
Renal ca. UO-
D i

2.4 4.4

Pituitary gland 1.5 4.2
Renal ca. TK-
10

5.9 8.6

Drain {iexai)
1 1
1. I 9 3i.j Liver ft 1U.J ft 5

Brain (whole) 2.4 3.1 liver (fetal) 0.7
!

1.9

Brain (amygdala) 1.3 3.3

Liver ca.

(hepatoblast)

HepG2
4.9 9.4

Brain (cerebellum) 3.6 13.1 Lung 10.6 I 14.3

Brain

(hippocampus)
2.5 3.4 Lung (fetal) 11.0 6.0

Brain (substantia

nigra)
0.4 1.2

Lung ca.

(small cell)

LX-1

5.6 9.2

Brain (thalamus) 2.0 4.2

Lung ca
(small cell)

NCI-H69
0.2 0.0

Cerebral Cortex 3.6 0.4

Lung ca.

(s.cell van)

SHP-77

3.9 1.8

245



WO 02/053742 PCT/US02/00375

Spinal cord 2.2 2.3
Lung ca. (large

cell)NCI-H460
19.9 89.5

glio/astro U87-MG 0.6 0.5
Lung ca (non-

sm. cell) A549
8.4 10.0

glio/astroU-118-

MG 4.5 22.8

Lung ca. (non-

s.cell)NCI-

H23
6.4 3.8

astrocytoma

SW1783
10.7 4.5

Lung ca. (non-

s.cell)HOP-62
5.1 7.0

neuro*; met SK-N-

AS
7.0 8.3

Lung ca. (non-

s.cl)NCI-

H522
2.9 1.5

astrocytoma SF-

539
5.0 3.6

;

Lung ca.

(squam.) SW
900

7.0 18.9

astrocytoma SNB-
75

2.6 10.1

Lung ca
(squam.) NCI-

H596
0.3 0.1

glioma SNB-19 27.4 20.6
|

Mammary
gland

3.4 7.1

glioma U25l 14.6 46.0
Breast ca*
(pl.ef) MCF-7

5.9 5.5

glioma SF-295 6.7 6.0

Breast ca*
(pl.ef) MDA-
MB-231

6.5 20.4

Heart (fetal) 10.4 2.6 i

Breast ca.*

(pl.ef) T47D
14.6 28.3

Heart 3.7 8.5
|

Breast ca BT-
549

2.2 15.4

Skeletal muscle

(fetal)
27.9 0.9

Breast ca
MDA-N 0.1 0.0

Skeletal muscle 1.7 1.0 i Ovary 5.6 0.6

Bone marrow 0.5 0.5
Ovarian ca.

OVCAR-3
18.2 33.0

Thymus 5.1 2.7
j

Ovarian ca
OVCAR-4 10.5 45.7

Spleen 4.6 4.0
Ovarian ca.

OVCAR-5 13.4 14.3

Lymph node 2.3 8.0
Ovarian ca.

OVCAR-8 5.2 3.0

Colorectal 5.4 0.6
Ovarian ca
IGROV-1

17.4 22.1

Stomach 2.9 6.4

Ovarian ca*
(ascites) SK-
OV-3

6.6 3.3

Small intestine 5.1 22.7 Uterus 3.4 16.2
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Colon ca. SW480 7.2 10.7 Placenta 12.5 44.4

Colon ca.*

SW620(SW480
met)

2.5 3.0 Prostate 3.8 11.4

Colon ca. HT29 8.5 2.9 i

Prostate ca.*

(bone met)PC-

3

14.6 19.2

Colon ca. HCT-
116

3.6 3.5
;

Testis 1.2
|

3.6

Colon ca. CaCo-2 27.5 22.5
Melanoma
Hs688(A).T

0.0 ! 0.0
....

Colon ca.

tissue(OD03866)
5.5 6.0

Melanoma*
(met)

Hs688(B).T

1.1 1.2

Colon ca. HCC-
2998

6.3 3.9
Melanoma
UACC-62

0.7 1.3

Gastric ca.* (liver

met) NCI-N87
28.5 47.3

Melanoma
M14

0.6 1.6

Bladder 9.3 2.9 .

Melanoma
LOXIMVI 0.0 0.0

Trachea 1 8.2 11.7

Melanoma*
(met) SK-
MEL-5

0.9 1.0

Kidney 7.2 7.2 Adipose 3.1
j

2.8

Table 25. Panel 2D

Tissue Name
Rel. Exp.(%)

Ag2866, Run
162011074

Tissue Name
Rel.Exp.(%)

Ag2866, Run
162011074

Normal Colon 41.5
Kidney Margin

8120608
25.0

CCWelltoModDiff
(OD03866)

13.9
Kidney Cancer

8120613
" 28.7

CC Margin (OD03866) 10.3
Kidney Margin

8120614
27.5

CC Gr.2 rectosigmoid

(OD03868)
4.3

Kidney Cancer

9010320
33.0

CC Margin (OD03868) 11.6
Kidney Margin

j

9010321
55.1

CC ModDiff(ODO3920) 7.4 Normal Uterus 12.0

CC Margin (ODO3920) 26.2 Uterus Cancer 064011 26.6

CC Gr.2 ascend colon

(OD03921)
14.3 Normal Thyroid 13.5

CC Margin (OD03921) 11.4
Thyroid Cancer

064010
22.5

CC from Partial 21.9 Thyroid Cancer 22.2
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xiepaiccioiny \yjMj\j*tj\jy)

Mets

Liver Margin (ODO4309) 8.2
l nyroia Margin

A302153
17.0

Colon mets to lung

(OD04451-01)
8.8

...

Normal Breast 24.5

-bung Margin {kjljvhho i-

02)
17.2

£>reast cancer

(OD04566)
15.9

...

Normal Prostate 6546-1 ll.9 1 ±>reast cancer

(OD04590-01)
87.1

Prostate Cancer
22.4

Breast Cancer Mets

(OD04590-03)
100.0

Prostate Margin

(OD04410)
Z0.4

jBreast Cancer

Metastasis

](OD04655-05)

tTosiate cancer

(OD04720-01)
32.3 Breast Cancer 064006 28.9

xTosiaie Margin

(OD04720-02)
30.6 jBreast Cancer 1024 42.9

'

Normal Lung 061010 32.8
[Breast Cancer

19100266
27.9

Lung Met to Muscle

(OD04286)
23.2

[Breast Margin

]9 100265
18.4

iviuscie Margin

fOD04286)
25.3

Breast Cancer

A209073
20.0

Limp Malienant Cancer

(OD03126)
22.8

Breast Margin

A2090734
18.2 ,

Lung Margin (OD03126) 28.1 Normal Liver 3.8

Lung Cancer (OD04404) 23.8 jLiver Cancer 064003 1.9

Lung Margin (OD04404) 25.7 jLiver Cancer 1025 6.3

Lung Cancer (OD04565) 16.6 jLiver Cancer 1026 10.5

Lung Margin (OD04565) 16.3 (Liver Cancer 6004-T 15.3

j^ung cancer (cujuhzo /-

01)
27.5

I

Liver Tissue 6004-N 9.0

Lung Margin (UJJU4zi /-

02)
16.8 Liver Cancer 6005-T 13.4

Ocular Mel Met to Liver

(ODO4310)
6.3 Liver Tissue 6005-N 1.7

Liver Margin (OD043 10) 3.6 jNormal Bladder 26.1

iviciononia Mets to idling

(OD04321)
3.0

.1
Bladder Cancer 1023 6.6

Lung Margin (OD04321) 24.8
1

Bladder Cancer

A302173
12.2

Normal Kidney 32.1 JBladder Cancer

(OD04718-01)
32.5 i
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Kidney Ca, Nuclear grade

2 (OD04338)
HO. 1

Bladder Normal

aoj acent ^vjuu'f / 1 o-

03)

1QQ

Kidney Margin

(OD04338)
28.9 Normal Ovary 6.7

Kidney Ca Nuclear grade

1/2 (OD04339)
28.7

Ovarian Cancer

064008
28.7

Kidney Margin

(OD04339)
31.6

Ovarian Cancer

(OD04768-07)
91.4

Kidney Ca, Clear cell

type(OD04340)
50.7 -

Ovary Margin

(OD04768-08)
13.6

Kidney Margin

(OD04340)
47.6 Normal Stomach 25.0

Kidney Ca, Nuclear grade

3 (OD04348)
15.7

Uastxic cancer

9060358
7.1

Kidney Margin

(OD04348)
27.7

Stomach Margin

9060359
6.3

Kidney Cancer

(OD04622-01)
29.7

Gastric Cancer

9060395
29.5

Kidney Margin

(OD04622-03)
7.4

Stomach Margin

9060394
14.6

Kidney Cancer

(OD04450-01)
41.5

Gastric Cancer

9060397
51.8

Kidney Margin

(OD04450-03)
17.6

otomacn iviargin

9060396
3.6

Kidney Cancer 8120607 23.5
Gastric Cancer

064005
22.1

Table 26. Panel 4D

Tissue Name

Rel.

Exp.(%)
Ag2866,

Run
159616591

Rel.

Exp.(%)

Ag3077,

Run
164681476

Tissue Name

Rel.

Exp.(%)

Ag2866,

Run
159616591

Rel.

Exp.(%)

Ag3077,

Run
164681476

Secondary Thl act
j

0.0 0.0 HUVEC IL-lbeta 2.9 2.6

Secondary Th2 act 0.1 0.0
HUVECIFN
gamma

4.4 9.7

Secondary Trl act 0.1 0.3

HUVEC TNF
alpha + IFN
gamma

7.1 9.3

Secondary Thl rest 0.0 0.0
HUVEC TNF
alpha + EL4

4.3 11.3

Secondary Th2 rest 0.0 0.0 HUVEC IL-11 3.7 3.8

Secondary Trl rest 0.1 0.0

Lung

Microvascular EC
none

10.2 15.5

Primary Thl act
j 0.0 0.0 Lung 9.5 !

15.8
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Microvascular EC
i -TN.TcU.pDa T LLr

lbeta

Primary Th2 act 0.1 0.0
Microvascular

Dermal EC none
30.4 29.7

Primary Trl act 0.0 0.0

Microsvasular

Dermal EC
TNFalpha + IL-

lbeta

13.8 18.2

Primary Thl rest 0.0 0.0

Bronchial

epithelium

1 JNraipna +
ILlbeta

8.4 83.5

Primary Th2 rest 0.0 0.0
Small airway

epithelium none
9 -5 13.9

Primary Trl rest 0.1 0.0

Small airway

epithelium

i inraipna t il,-

Ibeta

33.9 21.3

CD45RA CD4
lymphocyte act 1

0.2 0.4
Coronery artery

oML rest
0.0 7.2

CD45RO CD4
lymphocyte act

U.U U.U
j

Coronery artery

oML 1 JNraipna +
EL-lbeta

< o

CD8 lymphocyte

act 1

0.0 0.0 Astrocytes rest 28.1 38.4

Secondary CD8
lymphocyte rest

U.U U.U

Astrocytes

I JNr aipna t ll-

lbeta

1 0 £

Secondary CD8
j

jympnocyte act
0.0 0.0

KU-812

\pasopnii) rest
0.9

j

0.0

CD4 lymphocyte

none
0.1 0.0

KU-812
(Basophil)

PMA/ionomycin
1.3

|

1.8

2ry

Thl/Th2/Trl and-
j

CD95CH11
j

0.0 0.0

CCD1106
(Keratinocytes)

none

10.6 21.5

LAK cells rest 0.2 0.0

CCD1106
^rweratmocyies)

TNFalpha + IL-

lbeta

4.4 18.3

LAK cells IL-2 0.0 0.2 Liver cirrhosis 2.9
|

2.2

T \V n^Uc TT 94-TT

12
0.0 0.1 Lupus kidney 4.2 2.9

LAK cells IL-

2-HCFN gamma :

0.1 0.0 NCI-H292none 71.2 ! 55.1

LAK cells IL-2+ ' 0.0 0.0 NCI-H292IL-4 91.4 67.8
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IL-18

LAK cells

PMA/ionomvcin
0.1 0.0 NCI-H292 IL-9 100.0 75.8

NK Cells JL-2 rest 0.1 0.0 NCI-H292IL-13 80.7
. . . . ...

100.0

Two A/IT P 7i wo w ay ivijuiv j

day
O.l" 0.3

gamma
68.8 95.9

jlwo wayjvJJLK j

day
0.1 . 0.0 HPAEC none 11.1 . 11.4

iwo w ay iVLLfJv /

day
0.0 0.0

alpha + DL-1 beta
9.2 15.6

PBMC rest
j

0.1 0.2
Lung fibroblast

none
10.9 7.8

P'R'MT* "DTCTAyfrXSMK^ rWM u.z

Lung fibroblast

i JNr aipna t jlu- i

beta

^ Q
i

PBMC PHA-L 0.1 0.0
L»ung riDrooiast

BL-4
7.9 4.5

Kamos (Jd ceil)

none
1.8 1.5

L/iing iiDroDiasi

IL-9
9.2 5.3

rvanios {is ceuj

ionomycin
3.7 3.0

L/iing noroDiasx

EL-13
6.6

j

5.1

B lymphocytes

PWM 0.3 0.2
j

Lung fibroblast

IFN gamma
5.2 4.2

B lymphocytes

ujJ4Uiv ana
,

1.9 0.9
Dermal fibroblast

L/L/jJiu/u resx
1.9 0.5

EOL-l dbcAMP 0.0
j

0.0

Dermal fibroblast

CCD1070 TNF
alpha

1.5 0.4

EOL-1 dbcAMP
|

PMA/ionomycin
i

u.u u.u

Dermal fibroblast

IV) ILr 1

beta

U.O 1 0

uenanuc cens

none
0.1 0.0

juermai iiDrouiasi

IFN gamma
1-5 1.4

Dendritic cells LPS 0.1 0.0
jjermai HDroDiast

IL-4
17.1 1.8

Dendritic cells anti-

CD40
0.1 0.0 EBD Colitis 2 1.0 0.5

Monocytes rest 0.0 0.2 DBD Crohnf

s 0.8 0.9

Monocytes LPS 0.1 0.0 Colon 9.3 6.7

Macrophages rest i 0.3 0.0 Lung 10.7 7.7

Macrophages LPS 0.3 0.5 Thymus 21.6 8.3

HUVEC none 8.9 7.2 Kidney 8.9
L

4.5

HUVEC starved 99 6.0
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Panel 1 Summary: Ag400 Two experiments with the same probe and primer produce

results that are in very good agreement, with highest expression of the NOVla gene in a lung

cancer cell line and the brain. There are also significant levels of expression in clusters of cell

lines derived from prostate, renal, ovarian, brain, and colon cancers. This suggests that

5 expression of this gene may be associated with these cancers. Therefore, therapeutic

modulation of this gene might be ofuse in the treatment of these cancers.

In addition, this gene, a laminin alpha 5 homolog, is expressed in several metabolic

tissues including liver, pancreas and skeletal muscle. The gene also shows moderate to high

levels of expression in several endocrine tissues including, pituitary, thyroid and testes,

10 indicating an importance in general endocrine physiology. Thus, these levels ofexpression

indicate that laminin alpha 5 may be involved in both endocrine and metabolic processes.

Therapeutic modulation of this gene and/or gene product may therefore aid in the treatment of

a number of endocrine disorders including metabolic disease.

This panel confirms the expression ofthis gene at moderate levels in all regions of the

1 5 CNS examined. For a discussion of utility of this gene in the central nervous system, please

see panel 1.3D.

Panel 1.3D Summary: Ag2866/3077 The expression oftheNOVla gene was assessed

in two independent runs on this panel using two independent probes. There is reasonably good

concordance between the runs with the highest expression in liver adenocarcinoma (CTs=24-

20 28). There is also significant expression of this gene in prostate, renal, ovarian, lung, brain and

colon cancer cell lines. This pattern is in agreement with the expression seen in Panel 1, with

these data indicating that the expression of this gene might be associated with cancer of these

tissues. Therefore, therapeutic modulation of this gene might be ofuse in the treatment of

these cancers.

25 The gene, a laminin alpha 5 homolog, is also expressed in several metabolic tissues

including adipose, liver, pancreas and skeletal muscle. The gene also has moderate to high

levels of expression in several endocrine tissues as well, including pituitary, thyroid, and

ovaries and testes. This expression profile suggests that this gene product may play a role in

general endocrine physiology and be involved in both endocrine and metabolic processes.

30 Therefore, therapeutic modulation of this gene and/or gene product may aid in the treatment of

a number of endocrine disorders including metabolic disease.

In addition, this gene is expressed at moderate levels in all regions of the CNS

examined. Laminin has been implicated in muscular dystrophy. Laminin alpha2 chain

deficiency causes merosin-deficient congenital muscular dystrophy. Furthermore, laminin
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alpha 5 may be a functional component ofthe neuromuscular synapse. Therefore, therapeutic

modulation ofthis gene may be ofuse in the treatment ofmuscular dystrophy.

References:

Nakagawa M, Miyagoe-Suzuki Y, Dcezoe K, Miyata Y, Nonaka I, Harii K, Takeda S.

5 Schwann cell myelination occurred without basal lamina formation in laminin alpha2 chain-

null mutant (dy3K/dy3K) mice. Glia 2001 Aug;35(2): 101-10

The laminin alpha2 chain is a major component ofbasal lamina in both skeletal muscle

and the peripheral nervous system. Laminin alpha2 chain deficiency causes merosin-deficient

congenital muscular dystrophy, which affects not only skeletal muscles, but also the peripheral

10 and central nervous systems. It has been reported that the formation ofbasal lamina is required

for myelination in the peripheral nervous system. In fact, the spinal root of dystrophic mice

(dy/dy mice), whose laminin alpha2 chain expression is greatly reduced, shows lack ofbasal

lamina and clusters ofnaked axons. To investigate the role of laminin alpha2 chain and basal

lamina in vivo, we examined the peripheral nervous system ofdy3K/dy3K mice, which are

15 null mutants of laminin alpha2 chain. The results indicate the presence ofmyelination

although Schwann cells lacked basal lamina in the spinal roots ofdy3K/dy3K mice,

suggesting that basal lamina is not an absolute requirement for myelination in vivo.

Immunohistochemically, the expression of laminin alpha4 chain was increased and laminin

alpha5 chain was preserved in the endoneurium of the spinal root. Laminin alpha4 and alpha5

20 chains may play the critical role in myelination instead of laminin alpha2 chain in dy3K/dy3K

mice. In addition, the motor conduction velocity ofthe sciatic nerve was significantly reduced

compared with that ofwild-type littermate. This reduction in conduction velocity may be due

to small axon diameter, thin myelin sheath and the patchy disruption of the basal lamina ofthe

nodes ofRanvier in dy3K/dy3K mice.

25 Son YJ, Scranton TW, Sunderland WJ, Baek SJ, Miner JH, Sanes JR, Carlson SS. The

synaptic vesicle protein SV2 is complexed with an alpha5-containing laminin on the nerve

terminal surface. J Biol Chem 2000 Jan 7;275(1):45 1-60

Interactions between growing axons and synaptic basal lamina components direct the

formation ofneuromuscular junctions during nerve regeneration. Isoforms of laminin

30 containing alpha5 or beta2 chains are potential basal lamina ligands for these interactions. The

nerve terminal receptors are unknown. Here we show that SV2, a synaptic vesicle

transmembrane proteoglycan, is complexed with a 900-kDa laminin on synaptosomes from the

electric organ synapse that is similar to the neuromuscular junctions. Although two laminins

are present on synaptosomes, only the 900-kDa laminin is associated with SV2. Other nerve
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terminal components are absent from this complex. The 900-kDa laminin contains an alphaS, a

betal, and a novel gamma chain. To test whether SV2 directly binds the 900-kDa laminin, we

looked for interaction between purified SV2 and laminin- 1, a laminin isoform with a similar

structure. We find SV2 binds with high affinity to purified laminin-1. Our results suggest that

5 a synaptic vesicle component may act as a laminin receptor on the presynaptic plasma

membrane; they also suggest a mechanism for activity-dependent adhesion at the synapse-

Panel 2.2 Summary: Ag3077 Data from one run with the NOV1 a gene is not included

because the amp plot indicates that there were experimental difficulties with this run.

Panel 2D Summary: Ag2866 The NOVla gene is moderately expressed in all the

10 tissues used in this panel. There is increased expression in stomach, breast and ovarian cancer

samples compared to normal adjacent tissues from the same sample. Therefore, expression of

this gene could potentially be used as a diagnostic marker for the presence of these cancers.

Furthermore, therapeutic modulation of the activity of the gene product through the use of

antibodies, small molecule inhibitors and chimeric molecules may be effective in the treatment

15 of these cancers.

Panel 4D Summary: Ag2866/Ag3077 Two experiments with two different probe and

primer sets produce results that are in very good agreement, with highest expression ofthe

NOV1A gene in activated-NCI-H292 mucoepidermoid cells (CTs=24-28). Significant levels

of expression are seen in IL-4, IL-9, IL-13 and DFN gamma activated-NCI-H292

20 mucoepidermoid cells as well as untreated NCI-H292 cells. Moderate/low expression is also

detected in IL-4, IL-9, IL-13 and IFN gamma activated lung fibroblasts, human pulmonary

aortic endothelial cells (treated and untreated), small airway epithelium (treated and

untreated), treated bronchial epithelium and lung microvascular endothelial cells (treated and

untreated). The expression of this gene in cells derived from or within the lung suggests that

25 this gene may be involved in normal conditions as well as pathological and inflammatory lung

disorders that include chronic obstructive pulmonary disease, asthma, allergy and emphysema.

Moderate/low expression ofNOV 1A is also detected in treated and untreated HUVECs

(endothelial cells), coronary artery smooth muscle cells (treated and untreated), treated and

untreated astrocytes, treated KU-812 basophils, treated and untreated CCD 1 106 keratinocytes,

30 IL-4 treated dermal fibroblasts, and normal tissues that include lung, colon, thymus and

kidney. Low level expression is also detected in treated and untreated Ramos (B cell) cells as

well as liver cirrhosis and lupus kidney samples. Expression in the various immune ceil types

(as well as in diseased tissue samples) suggests that therapeutic modulation ofNOVla may

ameliorate symptoms associated with infectious conditions as well as inflammatory and
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autoimmune disorders that include psoriasis, allergy, asthma, inflammatory bowel disease,

rheumatoid arthritis and osteoarthritis. Also, owing to the importance ofimmune

cells/lymphoid cells (eg. T and B cells) in lupus and cirrhosis, therapeutic modulation of

NOV1A may ameliorate symptoms associated with lupus and other autoimmune diseases as

5 well as liver cirrhosis. NOVla may also serve as a marker for these diseases.

NOV14b

Expression of gene NOV14b was assessed using the primer-probe set Ag2908,

described in Table 27. Results ofthe RTQ-PCR runs are shown in Table 28.

Table 27. Probe Name Ag2908

Primers Sequences Length Start PositionSEQ ID NO:

Forward 5 ' -attgtttacatcaaacggcatt-3 1 22 944 164
|

Probe TET-5 1 -aatccttttgaggcccttgtcccata-3 1 -TAMRA 26 981 165

Reverse 5 1 -tcccagttgagactcctactga-3 1 22 1009 166

10

Table 28. Panel 4D

Tissue Name
Rel. Exd (%)

Ag2908, Run
164403110

Tissue Name
,

Rel Exd (%}
Ag2908, Run
164403110

Secondary Thl act 11.7 HUVEC IL-lbeta 0.0

Secondary Th2 act 2.4 HUVEC EFN gamma 0.0

Secondary Trl act 11.5
HUVEC TNF alpha + IFN
gamma

0.0

Secondary Thl rest 1.7 HUVEC TNF alpha+ IL4 0.0

Secondary Th2 rest
'

7.4 HUVEC EL-11
|

0.0

Secondary Trl rest 6.0
Lung Microvascular EC
none

0.0

Primary Thl act 2.0
Lung Microvascular EC
TNFalpha + IL-lbeta

0.8

Primary Th2 act 5.6
Microvascular Dermal EC

;

none
0.0

Primary Trl act 1.7
Microsvasular Dermal EC

;

TNFalpha + IL-lbeta
0.0

Primary Thl rest 20.0
Bronchial epithelium

TNFalpha + ILlbeta
0.0

Primary Th2 rest 13.8
Small airway epithelium

none
0.0

Primary Trl rest 8.0
Small airway epithelium

TNFalpha + IL-lbeta
0.7

CD45RACD4
lymphocyte act

0.8 Coronery artery SMC rest 0.0
.
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CD45RO CD4
lymphocyte act

4.9
jCoronery artery SMC
|TNFalpha+IL:lbeta

0.0

CD8 lymphocyte act 0.0 (Astrocytes rest 0.0

Secnnrfarv CT)R

lymphocyte rest
0.8

I

Astrocytes TNFalpha +
DL-lbeta

0.0

SeconHflrv CDS !

lymphocyte act
4.2 KU-812 (Basophil) rest 0.0

CD4 lymphocyte none 0.0
|KU-8 12 (Basophil)

jPMA/ionomycin
1.8

^tljr 1111/ HJLw 111 aliu. l

CD95CH11 ;

13.1
|CCD1106(Keratinocytes)

j

jnone
0.0

LAK cells rest 46.3
CCD1106 (BCeratinocytes)

|TNFalpha + IL:lbeta
0.0

LAK cells IL-2
,

7.3 [Liver cirrhosis 3.9

LAK cells IL-2+IL-12 3.3 jLupus kidney 1.3

LAK cells IL-2+IFN

gamma
11.3 JNCI-H292 none U.U

LAK cells IL-2+IL
:
18 .

:

6.2 JNCI-H292 IL-4 ! 1.6

LAK cells
j

PMA/ionomycin
11.5 NCI-H292 IL-9 0.6

NEC Cells IL-2 rest 15.1 |NCI-H292 IL-13 0.7

Two WayMLR 3 day 8.2 fNCI-H292 IFN gamma 0.0

Two WayMLR 5 day
;

4.0 jHPAECnone 0.0

Two WayMLR 7 day 2.5
HPAEC TNF alpha + IL-1

j

jbeta
0.0

PBMC rest
j

0.0 JLung fibroblast none 0.0

PBMC PWM
j

3.8
Lung fibroblast TNF alpha

|+ IL-1 beta
j

0.0

PBMC PHA-L 5.5 Lung fibroblast IL-4 0.0

Ramos (B cell) none 0.0 jLung fibroblast IL-9 0.0

ixaiiiUo \D vv/ii^

ionomycin
0.0 Lung fibroblast IL-13 0.0

B lymphocytes PWM 3.4
Lung fibroblast IFN
gamma

0.0

JO ljrllipiivjvjr ivo V^JL/4t>Jj-»

andIL-4
1.5

Dermal fibroblast

CCD1070rest
0.0

EOL-1 dbcAMP 0.0
Dermal fibroblast

CCD1070 TNF alpha
52.5

FOL-1 dbcAMP
PMA/ionomycin

9.7
Dermal fibroblast

CCD 1070 IL-1 beta
0.0

Dendritic cells none 94.0
Dermal fibroblast IFN
gamma

0.0

Dendritic cells LPS 20.3 Dermal fibroblast BL-4 0.0

Dendritic cells anti-

CD40
100.0 BD Colitis 2 0.9
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Monocytes rest 23.2 IBD Crohn's
I

0.0

Monocytes LPS 0.0 Colon
j

0.0

Macrophages rest 54.7 Lung " r 0.7

Macrophages LPS
j

7.7 Thymus L 0.9

HUVEC none 0.0 Kidney
I

0.0

HUVEC starved 0.0
j 1

CNS_neurodegeneration_vl.O Summary: Ag2908 Expression of theNOV14b gene

is low/undetectable in all samples on this panel. (CTs>35). (Data not shown.)

Panel 1.3D Summary: Ag2908 Expression ofthe NOV14b gene is restricted to bone

5 marrow (CT=34.78). Thus, expression of this gene could be used as a marker for this tissue.

Panel 4D Summary: Ag2908 The NOV14b gene is expressed at low levels in resting

lymphokine activated killer cells (LAK), resting macrophages and monocytes., and CCD1070

dermal fibroblasts treated with TNF alpha. Low level expression is also detected in both

stimulated and resting dendritic cells. The expression of this gene in resting cells of these

1 0 lineages suggests that the protein encoded by this transcript may be involved in normal

immunological processes associated with immune homeostasis. Expression in TNFalpha

treated dermal fibroblasts also suggests that this gene product maybe involved in skin

disorders, including psoriasis.

In addition, low level expression ofthis transcript is detected in stimulated

1 5 lymphokine-activated killer cells (LAK). Since these cells are involved in tumor immunology

and tumor cell clearance, as well as virally and bacterial infected cells, therapeutic modulation

of this gene product may alter the functions of these cells and lead to improvement in cancer

cell killing as well as host immunity to microbial and viral infections. This expression in

immune cells suggests that therapeutic modulation of this gene product may ameliorate

20 symptoms associated with inflammatory and autoimmune disorders that include psoriasis,

allergy, asthma, inflammatory bowel disease, rheumatoid arthritis and osteoarthritis.

NOV11

Expression of gene NOV1 1 was assessed using the primer-probe sets Agl522,

Agl848, Ag2263 and Ag2422, described in Tables 29, 30, 31and 32. Results of the RTQ-PCR

25 runs are shown in Tables 33, 34, 35, 36, 37, 38, 39 and 40.

Table 29. Probe Name Agl522

Primers Sequences Length Start Position SEQ ID NO

i

Forward 5 1 -tgacttcgacacagacatcact-3 » 22 1242 167
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Probe TET-5 1 -actcatctgctgccctgactggtg-3 1 -TAMRA 24 1265 168

Reverse 5 1 -ccttgccgtcttaaagttgac-3 1 21 1300 169

Table 30. Probe Name Agl848

Primers Sequences Length.Start Position SEQ ID NO:

Forward5 ' -tgacttcgacacagacatcact-3

'

22 1242 170

Probe TET-5 » -actcatctgctgccctgactggtg-3 ' -TAMRA 24 1265 171

Reverse 5 1 -ccttgccgtcttaaagttgac-3

•

21 1300 172

Table 31. Probe Name Ag2263

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 ' -tgacttcgacacagacatcact-3 1 22 1242 173

Probe TET-5 ' -actcatctgctgccctgactggtg-3 1 -TAMRA 24 1265 174

Reverse 5 ' -ccttgccgtcttaaagttgac-3

'

21 1300 175

5

Table 32. Probe Name Ag2422

Primers Sequences Length Start Position SEQ IB NO;

Forward 5 1 -ggctccctggacactctct-3 1 19 2530 176

Probe TET-5 ' -ctgtcaccacccagctgggaccttat-3 ' -TAMRA 26 2567 177

Reverse 5 ' -tggacagtgggatcttgaag-3 1 20 2595 178

Table 33. AI_comprehensive panel_vl.O

Tissue Name
;

Rel. Exp.(%)
Agl522, Run
229393906

Rel. Exp.(%)

Agl848,Run
229440541

Tissue Name
Rel. Exp.(%)

Agl522, Run

;

229393906 !

Rel. Exp.(%)
Agl848, Run
229440541

110967 COPD-;
F

2.5 1.5

112427 Match
Control

Psoriasis-F

13.0 6.9

110980 COPD-
F

5.6 5.4
112418

Psoriasis-M
2.5 1.9

110968 COPD-
M 2.3 1.7

112723 Match
Control

Psoriasis-M
j

3.3 3.0

110977 COPD-
M 12.2 10.0

112419

Psoriasis-M
3.0 2.8

110989

Emphysema-F
6.4 4.5

112424 Match
Control

Psoriasis-M

2.5 1.7

110992

Emphysema-F
4.2 2.6

112420

Psoriasis-M
7.2 7.1

110993

Emphysema-F
3.5 3.1

112425 Match
Control

Psoriasis-M

5.5 6.7
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110994

Emphysema-F
2.8 1.3

104689 (MF)

OA Bone-

Backus

100.0 92.7

110995

Emphysema-F
10.0 3.8

104690 (MF)

Adj "Normal"

Bone-Backus
32.1 35.1

110996

Emphysema-F
;

2.1 • 0.9

104691 (MF)

OA Synovium-

Baclciis

3.1 3.0

110997

Asthma-M
3.5 1.1

104692 (BA)

OA Cartilage-

Backus

27.9 22.1

111001 !

Asthma-F
5.6 1.2

104694 (BA)

OA Bone-

Backus

81.2
j

100.0

111002

Asthma-F
6.7 3.4

104695 (BA)

Adj "Normal"
;

Bone-Backus
57.0 54.7

111003 Atopic

Asthma-F
5.8 4.0

104696 (BA)
j

OA Synovium-

Backus

-
" "~

°" ~i

14.4 11.9

11 1004 Atopic

Asthma-F
13.1 6.8

104700 (SS)
|

OA Bone-

Backus

34.4 27.0

111005 Atopic
!

Asthma-F
5.2 3.3

104701 (SS)

Adj "Normal"

"Ronft-Bacln i^

44.1 45.7

111006 Atopic

Asthma-F
1.8 1.0

104702 (SS)

OA Svnovium-

Backus

5.3 4.9

111417

Allergy-M
4.3 3.3

117093 OAXX/ \JSJ V/ik

Cartilage Rep7
3.4 3.0

112347 !

Allergy-M
0.4 0.1

1 12672 OA
Bone5

3.6 3.8

1 12349 Normal

Lung-F
0.3 0.1

112673 OA
Svnovium5

1.5
j

2.2

112357 Normal
:

Lung-F
_

2.6

.

3.0

112674 OA
Synovial Fluid

j

cellsSVVUOJ

1.5 1.4

1 12354 Normal'

Lung-M
1 1X • X 1 3x —

'

117100 OA
f^flrtilaffe •

Repl4

1.6 1.9

1 12374 Crohns-

F
9.7 5.7

112756 OA
Bone9

7.3 5.7

112389 Match

Control

Crohns-F

16.5 8.4
112757 OA
Synovium9

0.8 0.5
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112375 Crohns-

F
9.2 6.3

112758 OA
Synovial Fluid

Cells9

3.3 2.3

112732 Match
Control

Crohns-F

2.7 2.5
117125 RA
Cartilage Rep2

A C
4.0 3.U

112725 Crohns-

M i 0.8 0.6
113492 Bone2

RA 6.5 5.3

112387 Match ,

Control

Crohns-M

6.3
A C
4.5

113493

Synovium2

RA
3.1

1 o

H2378 Crohns-

M 0.5 0.2
113494 Syn
Fluid Cells RA 5.9 4.7

112390 Match
Control

Crohns-M

23.7 16.7
|

113499

Cartilage4 RA
.

D.I
j

•a >i3.4

H2726 Crohns-

M 2.0 3.3
113500 Bone4

|

RA 4.6
j

3.2

H2731 Match

Control

Crohns-M i

4.8 3.4

113501

Synovium4

RA
3.1 2.1

112380 Ulcer

Col-F
4.8 3.3

113502 Syn

Fluid Cells4
Ti ARA

2.7
|

2.2

112734 Match
j

Control Ulcer
i

Col-F

7.4 3.8
113495

Cartilage3 RA
A A 14.4

[

3.1

112384 Ulcer

Coi-F
6.7 5.6

1 13496 Bone3
j

Tl ARA
!

5.0 3.0

112737 Match
Control Ulcer

Col-F

1.7 0.9

113497 i

Synovium3

RA
3.3 2.4

112386 Ulcer

Col-F
1.6 3.7

113498 Syn !

Fluid Cells3
!

RA
6.2 4.0

112738 Match
Control Ulcer

Col-F

1.4 1.0

117106

Normal

Cartilage

Rep20

3.1 3.0

112381 Ulcer

Col-M
0.2 0.1

113663 Bone3
XT 1Normal

0.3 0.1

112735 Match
Control Ulcer 1.1 1.5

113664

Synovium3

rNonnai

0.1 0.0

112382 Ulcer

Col-M
11.5 8.7

113665 Syn
Fluid Cells3

Normal
0.2 0.0
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112394 Match

Control Ulcer

Col-M

2.0 1.7

117107

Normal

uartuage

Rep22

0.6 0.4

112383 Ulcer

Col-M
4.8 2.9

113667 Bone4

Normal
0.7 0.7

112736 Match

Control Ulcer 22.2 6.3

113668

Synovium4

IN UI 111cu

0.8 0.7

112423

Psoriasis-F
1.3 0.9

113669 Syn

Fluid Cells4

Normal

0.8 0.9

Table 34. CNS_neurodegeneration_vl.O

Tissue Name
ReL Exp.(%)
Agl848, Run 1

ReL Exp.(%)

Ag2263, Run
71QQmR4

ReL Exp.(%)
Ag2263, Run
2241 1 5ft££Zr^HllJOOu

ReL Exp.(%)

Ag2422, Run
ReL Exp.(%)

Ag2422, Run
71051 24QQ

AD 1 Hippo 28.3 39.0 19.3 1 21.3 16.6

AD 2 Hippo 37.9 45.1 23.5 38.7 40.

1

AD 3 Hippo 12.0 20.6 13.9 14.9 13.0

AD 4 Hippo 17.7 27.2 9.0 13.3
j

16.4

AD 5 hippo 45.4 60.3 !
8.1 i 57.8 59.0

AD 6 Hippo 66.9 96.6 70.2 i 95.9 66.0

Control 2

Hippo
43.2 81.2 67.8 46.0

!

48.3

Control 4

Hippo
34.2 36.6 38.7 30.4

j

27.5

Control (Path)

3 Hippo
3.9 11.0 4.6 12.7 I2.l

AD 1 Temporal

Ctx
47.0 79.0 69.7

;

40.6 27.2

AD 2 Temporal

Ctx
49.3 61.6 70.7 39.8

j

- — 50.7

AD 3 Temporal

Ctx
14.5 20.7 15.3 15.7 1 14.5

AD 4 Temporal

Ctx
41.5 53.6 31.9 36.3 39.0

AD5Inf
Temporal Ctx

77.9 95.9 72.2 88.9 100.0

AD 5

SupTemporal

Ctx

40.9 57.4 : 3.7 57.0 69.3

AD6Inf
Temporal Ctx

84.1 99.3 100.0 74.2 83.5

AD 6 Sup

Temporal Ctx
58.2 64.6 81.8 71.7 61.1
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Control 1

Temporal Ctx
17.9 18.0 21.5 11.3

•

16.5

Control 2

Temporal Ctx
45.7 39.8 66.4 44.8

;

55.1

Control 3

Temporal Ctx
14.7 21.8 22.7 i 15.6

j

13.5

Control 4

Temporal Ctx
23.2 21.5

j

23.8 19.1 24.1

Control (Path)

1 Temporal Ctx
46.0 39.8 19.3

|

40.3 51.1

Control (Path)

2 Temporal Ctx
24.7 40.6 23.7 21.8 24.0

Control (Path)

3 Temporal Ctx
6.0 8.2 8.0 7.7

j

7.3

Control (Path)

4 Temporal Ctx
32.1

-—

J

29.5
|

31.0 24.0 I 18.6
|

AD 1 Occipital

Ctx
24.1 48.0

j

5.5 26.4 13.7

AD 2 Occipital

Ctx (Missing)
0.0 0.0 1 0.0 0.0

|

0.0

AD 3 Occipital

Ctx
19.2 25.3 20.4 18.2 18.8

AD 4 Occipital

Ctx
30.1 58.2 30.6

|
23,3 30.8

AD 5 Occipital

Ctx
6.0 51.8

|

53.6
!

26.8 23.0

AD 6 Occipital

Ctx
43.2 39.0 8.5

!

50.3 47.6

Control 1

Occipital Ctx
14.6 22.2 ! 19.1 ; 12.8

!

13.4

Control 2

Occipital Ctx
66.9 85.9 \ 94.6 76.3 70.2

Control 3

Occipital Ctx
17.8 37.1 8.0

j

17.4 13.1

Control 4

Occipital Ctx
23.3 22.2 2.7 15.7

...... ._.

19.1

Control (Path)

1 Occipital Ctx
100.0 100.0 63.7 100.0 90.1

Control (Path)

2 Occipital Ctx
18.7

..— -

20.9
..... ....... - .

11.0 12.3 11.7

Control (Path)

3 Occipital Ctx
7.9 6.1 9.4 7.1 5.8

Control (Pain)

4 Occipital Ctx
24.5 21.5 11.1 14.0 13.1

Control 1

Parietal Ctx
23.2 26.8 7.4 22.2 17.6
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Control 2

Parietal Ctx
46.0 65.1 71.2 64.6 50.0

Control 3

Parietal Ctx
26.1 27.2 16.5 17.3 19.5

Control (Path)

1 Parietal Ctx
51.1 66.0 80.1 54.3 55.1

Control (Path)

2 Parietal Ctx
36.3 16.5 34.2 27.9 27.9

Control (Path)

3 Parietal Ctx
6.1 10.5 i 1.4 5.1 4.6

Control (Path)

4 Parietal Ctx
46.0 52.5 10.7 36.6 12.2

Table 35. Panel 1.2

Tissue Name
Rel. Exp.(%) Agl522,

Run 142131145
Tissue Name

Rel. Exp.(%) Agl522,

Run 142131145

Endothelial cells 1.2 Renal ca. 786-0 0.0

Heart (Fetal) 17.9 Renal ca. A498 0.3

Pancreas 0.7 Renal ca. RXF 393 0.2

Pancreatic ca. CAPAN
2

A O jvenai ca. /vv^jjulm O 1

Adrenal Gland 7.9 Renal ca.UO-31 i 0.5

Thyroid 0.1 Renal ca. TK-10 0.3

Salivary gland 2.5 Liver 2.4

Pituitary gland 0.1 Liver (fetal) 0.5

Brain (fetal) 0.2
LAVGI Co.

(hepatoblast) HepG2
0.3

Brain fwholes 3.2 Lunff 0.3

Brain (amygdala) 4.4 Lung (fetal) 0.4

Brain (cerebellum) 9.0
Lung ca. (small cell)

LX-1
25.3

Brain (hippocampus) 18.9
Lung ca. (small cell)

NCI-H69
43.8

Brain (thalamus) 15.7
Lung ca. (s.cell var.)

SHP-77
0.3

Cerebral Cortex 35.4
Lung ca. (large

ceU)NCI-H460
54.7

,

Spinal cord 1.6
Lung ca. (non-sm.

ceU) A549
0.3

glio/astro U87-MG 72.2
Lung ca. (non-s.cell)

Na-H23
2.4

gUo/astroU-118-MG 3.1
Lung ca. (non-s.cell)

HOP-62
1.7

astrocytoma SW1783 0.3
Lung ca. (non-s.cl)

NCI-H522
9.3
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neuro*; met SK-N-AS 36.3
T una pa (<5CTuarn ^

SW900 .

1.5

! , IIIBIII _ — — -

astrocytoma SF-539 5.8
Lung ca (squam.)

NCI-H596
22.4

astrocytoma SNB-75 1.7 Mammary gland 1.4

glioma SNB-19
J

23.8
Rrpact pa * (v\\ pf\

MCF-7
0.8

glioma U251
;

2.9
T^TPQct r*n * ^t>1 pf^

MDA-MB-231
0.1

glioma SF-295 100.0
Breast ca.* (pi. ef)

T47D
18.4

Heart
j

31.6 Breast ca. BT-549
j

0.1

Skeletal Muscle 3.4 Breast ca. MDA-N 0.0

Bone marrow 0.2 Ovary 6.9

Thymus
j

0.2
DvanAn na OVCATC-

3 I

1.7

Spleen 2.1
Ovarian ra OVPAP-vyVolloll L/o.. w V \_/-rvrv~

4
12.9

Lymph node 0.5
Ovarian r»a OVT*1 A^?-

5
5.7

Colorectal Tissue 1.4
Ovarian ra OVPA1?-

8
5.3

Stomach 1.3
Ovarian ra TfrROV-

1
0.8

Small intestine 3.3
' Ovarian ca. (ascites)

SK-OV-3
5.4

Colon ca. SW480 0.8 Uterus 0.9

Colon ca* SW620
(SW480 met)

2.2 Placenta 0.9

Colon ca. HT29 0.1
!
Prostate 10.0

Colon ca.HCT-1 16
j

7.5 !

Prostate ca.* (bone

met) PC-3
0.1

Colon ca. CaCo-2 i 6.3 Testis 0.3

v^uIuLL va< 1 looUC

(OD03866)
3.0

lvfp 1 arirvmalYiCloJJl^/iiicl

Hs688(A).T
21.2

Colon ca. HCC-2998 1.2
1Y1C1allKtiXla. ^11 J.G

Hs688(B).T
28.5

Gastric ca.* (liver

met) NCI-N87
24.7 Melanoma UACC-62 2.4

Bladder 12.8 Melanoma Ml

4

0.1

Trachea 0.3
lYlCloIJAJiAlcl JL/vV-/v

MVI 0.1

Kidney 19.2
Melanoma* (met)

SK-MEL-5
1.2

Kidney (fetal)
j

6.6
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Table 36. Panel 1.3D

Tissue Name
ReL Exp.(%)

Agl522, Run
159601761

Rel. Exp.(%)

Agl848,Run
160201402

Rel. Exp.(%)

Ag2263, Run
166011650

Rel.Exp.(%)

Ag2422, Run
159319549

Liver

adenocarcinoma
15.8 12.3 31.4 18.3

Pancreas 1.7 1.4 2.8 2.9

Pancreatic ca.

PAP ATM 9
6.7 4.6 21.6 . 5.5

9 0 J .J J.U

x nyroiu. 1 71 • /
1 S1 .j 0 0 9 5

oanvary giaua 0 fxu.o 9 ^Z,.J U.J

r liuiiary giana 9 1z. 1 1 A 9 0 A 3*T.J

"Rrcnn ffeioWjDlain lieialf 1 A 1 11.1 1 11.1

Brain (whole) 28.7 13.5 43.2 10.4

Brain (amygdala) 16.8 13.0 31.2 18.6

Brain (cerebellum) 8.2 6.5 42.3 9.2

Brain (hippocampus) 60.7 47.6 16.8 51.8

Brain (substantia

nigra)
8.9 5.2 32.3

j

6.8

r>rain ^inaiamus) \

99 9
'

£9 n vy.o

Cerebral Cortex 25.9 18.4 36.6 14.3

Spinal cord 10.2 5.4 37.9 7.9

gho/astro U87-MG 43.2 34.6 100.0 48.6

glio/astroU-118-MG 10.2 8.0
1

6.4 7.5

astrocytoma

SW1783
0.9 0.8

j

2.8
j

1.1

neuro*; met SK-N-
100.0 100.0 59.0 100.0

astrocytoma ur-jjy
;

0 7y* 1
R ^ !O.J 1 17 7l /.

/

y .u

actrrw>\rtYvma QXTR 7^abuocyiomd oinu- / j .
19Q 19 1IX. 1 0.*r 19 1

rr1 i rvTVi a QXTR 10glioma jMYD-lSr 1 Q ^1 y.o 17 fx1 / .o HO.J
|

17 9

glioma U251 13.4 10.6 24.5 i 10.9

glioma SF-295 66.9 62.4 64.2 62.0

Heart (fetal)
;

15.6 12.5 20.0 18.7

Heart i 2.2 1.1 3.4 3.3

Skeletal muscle

^ieiaij
22.2 14.0 6.7 19.3

Skeletal muscle 0.3 0.2 1.4 0.7

Bone marrow 0.7 0.3 0.4 0.8

Thymus 5 2-0 1.6 3.6 3.4

Spleen 7.9 5.6 4.5 5.9

Lymph node 2.6 1.9 2.7 2.1
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Colorectal 4.7 9.2 12.8 10.3

Stomach 6.1 2A 3.6 4.5

Qmall infpctinp
kjJJJ.d.ii lUlColiliC 9 Q 9 0 *T.J

c«u o vv*tot/ 9 0 1 0 1 Q 1 5

SW620(SW480 met)
1.0 1.2 2.0 2.1

Colon ca.HT29 0.1 0.1 0.0 0.1

Pnlnn m UfTJ 1 6 A 9 9 0 4 7

Pnlrm na raPn 9v^OIOU Ca. l^aL^O-.£ D.J 19 5 7 9

Colon ca
14.8 17.3 19.8 23.5

ft 7 0 0V/.v 0 5

met)NCI-N87
21.9 22.8 19.1 25.7

Bladder 2.1 1.7 3.4
i

1.5

Trachea 12.2 6.8 1.6
..... , r . . ._ . . j

13.8

Kidney 1.4 0.6 3.9 3.0

Kidney (fetal) 5.3 5.8 5.2 ; 6.3

Renal ca. 786-0 0.1 0.0
'

0.0 0.0

Renal ca. A498 7.7 7.9 ! 6.8 : 9.7

Renal ca. RXF 393 0.1 3.6 0.8
;

0.1

Renal ca. ACHN 0.0 0.0
|

0.0 0.0

Renal ca.UO-31 0.2 0.3 0.5 0.3

Renal ca. TK-10 0.1 0.0 0.0
j

0.0

T tVAT U.J 0 1l/.l n nu.u n ft

T ^\T&Y 1 TAfol 1JUlYCl ^ICldJL^ 1 1
1.1 l.U KJ.J i

(hepatoblast) HepG2
0.2 0.0 0.8 ! 0.3

8 9o.Z Q A Iv.j

Lung (fetal) 4.3 4.2 7.3 4.5

X / 11 11\
Lung ca. (small cell)

LX-1 !

8.4 6.9 31.6 9.9

T f 11 11\
Lung ca. (small cell)

NCI-H69
44.4 48.6 90.8 54.3

Lung ca. (s.cell var.)

SHP-77
0.7 0.8 0.5 1.1

Lung ca. (large

cell)NCI-H460
16.2 11.9 22.4 12.1

Lung ca. (non-sm.

cell) A549_ i

0.4 0.3 0.2 0.4

.Lung ca. (uon-s.ceii;

NCI-H23
2.0 0.9 3.3 1.2

Lung ca. (non-s.cell)

HOP-62
0.4 0.9

1

1.6 0.7
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Lung ca. (non-s.cl)

NCI-H522
1.7 0.8 1.7 1.1

Lung ca. (squam.)

SW 900iJ TV *?\J\J

0.5 0.3 1.9 0.2

Lung ca. (squam.)

NCI-H596
4.0 4.1 26.4

|

2.4

Mammary gland 63 4.4 3.0
|

2.8

Breast ca.* (pl.ef)

MCF-7
1.1 0.4 1.5

\

0.9

Breast ca.* (pl.ef)

1VJJ-//Tl J.VJ.D £*D JL

0.8 1.2 0.7 1.4

T47D
9.6 5.7 14.0

\

4.5

Breast ca. BT-549 0.2 0.3 0.2 0.3

Rrf»n cr ra A/TT> A -TSJ no 0 0 00 0.0

Ovary 6.4 4.9 6.2 9.5

Ovarian ca.

OVCAR-3
1.1 0.6 1.1 0.8

Ovarian ca.

OVCAR-4
1.0 1.4 11.4

j

1.5

Ovarian ca.

OVCAR-5
2.4 2.6 5.7

I
3.3

Ovarian ca.

OVCAR-8
3.6 1.6 i

2.6 5.4

Ovarian ca. IGROV-
i

0.6 0.2
1

0.7 0.2

Ovarian pa *

(ascites) SK-OV-3
2.0 2.6

;

2.1 1.1

Uterus 2.7 1.3 3.9 4.2

9 0 2 0 ' 5.8 4.8

44 2 5 3 4 ! 5.4

Prostate ca,* (bone

metYPC-1
0.1 0.1 0.2 0.0

Testis 8.1 5.5 3.5 6.4

Melanoma
Hs688(A).T

31.6 25.0 59.5 27.4

Melanoma* (met)
46.0 17.1 87.1 28.5

MelanomaUACC-
62

0.1 0.2 2.0
!

0.5

Melanoma M14 0.0 0.0 0.0 0.0

XVlwIdUOma L/\JJ\.

IMVI
0.1 0.2

I

]
0.0 0.1

Melanoma* (met)

SK-MEL-5 0.9 0.9
I

1,7 0.6
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|Adipose 3.6 2.3 5.1 2.9

Table 37. Panel 2D

Tissue Name
Rel. Exp.(%)
Ap1522. Runr»CJi WM«>)

145049854

Rel. Exp.(%)

Ae1522. Run
145492337

Rel. Exp.(%)
Ael848 Run
160202834

ReL Exp.(%)

A22263. Run
165725935

Rel. Exp.(%)

Ae2422. Run
159317774

Nonnal Colon 20.2 46.0 35.1 59.0 36.9

CC Well to Mod
Diff(OD03866)

15.3 45.1 22.5 21.8 21.3

CC Margin

(OD03866)
6.1 15.2 7.4 7.7 5.5

CC Gr.2

rectosigmoid 7.0 8.2 5.8 5.9 13.2

CC Margin

(OD03868)
0.3 0.5 0.5 9.3 0.8

CC Mod Diet

(ODO3920)
1.2 4.0 2.5 5.6 5.8

CC Margin

(ODO3920)
j

3.0 4.7 4.1 5.4 7.2

CC Gr.2 ascend
j

colon

(OD03921)
j

10.7 22.5 24.1 19.9 25.5

CC Margin

(OD03921)
3.6 4.3 7.3 5.6 5.8

CC from Partial

Hepatectomy !

(ODO4309)
j

Mets

12.1 19.9 !
20.7 i 19.3 27.0

Liver Margin

(ODO4309)
0.4 3.6 2.4

|

2.6 3.3

Colon mets to

lung(OD0445l-
!

5.8 11.9
|

6.1 8.5 10.7

Lung Margin
(0004451-02"! !

9.3 17.7 7.7 10.0 15.4

Normal Prostate !

6546-1
10.5 51.1

!

7.3
*

;

21.6 7.0

Prostate Cancer \

(OD04410) i

12.2 14.9 14.9
|

J
9.0

. ...

17.4

Prostate Margin
|

(OD04410)
14.6 13.8 25.3 1 19.2 29.7

Prostate Cancer
j

(OD04720-01) .

12.2 18.0 22.7 31.6 30.6

Prostate Margin !

(OD04720-02) .

11.8 11.8 17.7
j

16.7 25.0

Noimal Lung 7.3 17.8 17.6 12.8 22.4
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U01U1U

Lung Met to

jviuscie

(OD04286)

19 7 97 AZ 1 .H 95 fi 11 fi 99 1ZZ.l

Muscle Margin

(UUU4ZOO)
7.4 8.7 6.2 7.3 9.5

Lung Malignant

Cancer

(OD03126)

99 7ZZ. /
97 id jZ/.4 9£ 1ZD. 1

9fi 1 9fi A

Lung Margin

(OD03126)
12.7 21.9 21.9 13.9 31.9

Lung Cancer

(OD04404)
17.9 41.5 41.5 30.4 48.0

Lung Margin

(OD04404)
16.4 28.7 10.0 11.8 12.4

Lung Cancer

(OD04565)
i

22.5 38.2 28.5 27.9 40.6

Lung Margin ,

(OD04565) :

8.1 11.7 8.5 8.6 16.3

Lung Cancer

(OD04237-01)
9.8 i

7.1 10.9 ! 8.8 9.6

Lung Margin

(UJJU4Z.5 IAjL) .

12.9
|

23.0
!

14.3 14.0 16.0

Ocular Mel Met !

to Liver

(ODO4310)

U.O fi 7 fi 5 1 11.1

Liver Margin

(ULHJ431U)
3.5 2.6 1.8 3.3 3.0

Melanoma Mets
j

to Lung

(OD0432D

1 /I1.4 9 n2.U 3.0 4.0 9 Oz.y

Lung Margin

(ODQ4321)
20.4 14.4

;

25.2 24.0 18.6

Normal Kidney 20.2 1 H A 9< 120.1

Kidney Ca,

Nuclear grade 2

(OD04338)

1./ 4.2 9 Oz.y 9 7Z. /
A O4.V

Kidney Margin
/YYFWtllQX\\JlJ\JHDDO)

6.2 11.7 17.2 1L3 22.8

Kidney Ca
JNuciear grace

1/2(OD04339)

3.0
inn
1U.U 7 7 4.0 o.o

Kidney Margin

CODQ4339
,

l

11.7 12.2 11.4 12.1 11.0

Kidney Ca, Clear

cell type

(OD04340)

46.7 50.7 66.0 65.1 70.7
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Kidney Margin

(UDU434U)
15.3 19.1 14.8 12.9 16.8

Kidney Ca,

Nuclear grade 3

(OD04348)

21.

V

10.3 10.5 1 /.U

Kidney Margin

(OD04348)
8.2 5.8 8.8 11.5 9.3

Kidney Cancer

(OD04622-01)
24.0 25.3 27.7 24.8 41.5

Kidney Margin

(OD04622-03)
2.1 4.6 3.4 3.1 5.9

Kidney Cancer

(OD04450-01)
0.2 0.0

..

.

_,.

0.2 0.5 0.5

Kidney Margin

(OD04450-03)
5.9 6.3 9.3 9.9

_ _ . ...

12.9

Kidney Cancer
j

8120607
7.3 9.1 11.9 12.8 13.4

Kidney Margin

8120608
i

12.2 6.2 7.9 5.6 8.0

Kidney Cancer

8120613
3.6 ! 8.0 ! 5.2 8.8 10.1

Kidney Margin

8120614 "
|

6.3 6.7 8.9 7.5 9.3

Kidney Cancer 1

9010320
18.7

j

61.1 25.0 21.9 22.1

Kidney Margin

9010321
14.0 ! 20.3

!

16.4 12.9 17.9

Normal Uterus 4.1 5.6 3 3 8 4 6 0

Uterus Cancer

064011
9.6 10.7 17.1 11.7 15.6

Normal Thyroid 2.6 ! 9.2 2.6 1.5 3.6

l nyroia cancer

064010
100.0

j
72.7

j

100.0 82.9 100.0

inyroia uancer

A302152
7.6 4.5 i 12.5 8.0 11.7

Thyroid Margin

A302153
3.0 2.4 2.8 3.2 6.0

Normal Breast 10.3 5.7 9.9 12.9 7.2

breast uancer

(OD04566)
11.7 15.9 12.8 12.9 12.8

Breast Cancer

(UJJU4Z>yU-Ul)
17.9

;

39.0 27.2
|

16.5 25.3

Mets (OD04590-

03)

26.1 66.0 35.4 42.0 27.9

Breast Cancer 4.5 5.4
;

6.0 5.2 3.5
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Metastasis

(OD04655-05)
-

Breast Cancer

064006
30.8 32.1 28.1

,

21.6 36.3

Breast Cancer

1024
20.7

,,„„„ ....rr.-r-.,..,

46.7 19.8 16.7 14.8

Breast Cancer

9100266
13.1 15.9 13.9 11.0 22.1

Breast Margin

9100265
10.4 14.4 15.6 i 16.4 20.9

Breast Cancer

A209073
22.2 26.8

j

34.2 25.5 50.0

Breast Margin

A2090734
6.7 9.7 7.1 4.3 11.3

Normal Liver 1.4 4.2
i

1.6 1.7 2.3

Liver Cancer
'

064003
1.0 2.8 1.7 1.3 1.3

uver cancer

1025
1.4 1.1 3.3 2.3 3.2

Liver Cancer

1026
7.8 6.5

;

4.9 6.4 10.7

Liver Cancer

6004-T ;

5.0 9.9 4.2 3.0 5.2

Liver Tissue

6004-N
4.7 7.9 3.5

j

4.2 3.7

Liver Cancer

6005-T
7.9 11.5 8.2 10.3 6.7

Liver Tissue

6005-N
2.0 3.2

|

2.7 1.6 2.3

Normal Bladder 6.8 17.9 13.6 11.5 15.2

Bladder (^ancer

1023
10.7 22.8 14.5 14.2 14.2

Bladder Cancer

A302173
18.0 29.3 22.7 17.7 23.5

Bladder Cancer

(UJLX)4/lo-Ul)
14.5 29.3 26.1 21.0 28.3

£5ladder JNormal

Adjacent

COD04718-03)

2.9 5.0 3.1 3.2 4.2

Normal Ovary 1.4 4.7 3.6 4.6 5.4

Ovarian Cancer

064008
40.9 100.0 89.5 100.0 76.3

W V CU iOJl V/CUIUVI

(OD04768-07)
9.7 43.2 16.7 15.6 19.5

Ovary Margin

(OD04768-08)
6.5 7.9 10.8 6.7 8.3
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Normal Stomach I 11.8 39.5 14.7 14.8 13.1

Lrasmc uancer

9060358
'

1.4
|

6.0 2.9 2.8 2.9

oLumacn iviargm

9060359
6.4 19.9 7.4 10.8 8.7

vjrasinc v_,anccr \

9060395
11.1 58.6 21.6 21.2 32.3

oiomacn jvLargm
,

9060394
6.8 34.6 23.7 13.8 22.2

Lrasinc L/oncer

9060397
|

15.4
|

78.5 24.8 25.2 . 31.9

Stomach TVfarfrin '

9060396 i

3.9 14.5 6.1 7.5 7.9

Gastric Cancer

064005

1

2.5 14.8 7.0 7.3 :
13.0

Table 38. Panel 3D

J. lSSUC Xi<tiiiv

Rel. Exp.(%)
Aallf^ Runr\^*ij*\jJi ixu.il

170189128

Tissue Name
Rel. Exp.(%)
Ae2263. Run
170189128

Daoy- Medulloblastoma 19.1
Ca Ski- Cervical epidermoid

carcinoma (metastasis)
0.4

TE671- Medulloblastomaj 8.4
ES-2- Ovarian clear cell

carcinoma
0.0

D283 Med-
Medulloblastoma

39.2
Ramos- Stimulated with

PMA/ionomycin 6h
0.0

PFSK-1- Priinitive

Neuroectodermal
59.5

Ramos- Stimulated with

PMA/ionomycin 14h
0.0

XF-498- CNS 0.9

MEG-01- Chronic

myelogenous leukemia

(megokaryoblast)

3.8

SNB-78- Glioma 35.4 Raji- Burkitt's lymphoma 0.0

SF-268- Glioblastoma 0.0 Daudi- Burkitt's lymphoma 0.0

T98G- Glioblastoma 1.2 U266- B-cell plasmacytoma 0.0

SK-N-SH-

Neuroblastoma

(metastasis)

94.6 CA46- Burkitt's lymphoma 0.0

SF-295- Glioblastoma 0.3
RL- non-Hodgkin's B-cell

lymphoma
0.0

Cerebellum 37.4 JM1- pre-B-cell lymphoma 0.0

Cerebellum 35.1 Jurkat- T cell leukemia 0.5

NCI-H292-

Mucoepidermoid lung

carcinoma

4.3 TF-1- Erythroleukemia 73.2

DMS-114- Small cell

lung cancer
6.6 HUT 78- T-cell lymphoma 0.0
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DMS-79- Small cell lune

cancer
100.0 U937- Histiocytic lymphoma 0.0

MPTHI Afs- ^mall rHlA"V-/l~Xx 1 lt\j- OXJLioJLL L/Oll

lung cancer
37.4

leukemia
! 0.6

Small relllivl IlJiiU Ollloll IsGll

lung cancer
17.2

7fiQ-P- PIpar rpll rpnal
/ \jy~±~ k^lccll ucn iciidi

carcinoma
0.0

NCI-N417- Small cell

lung cancer
88.9

PIpar pp11 rmfll

carcinoma
0.0

NCI-H82- Small cell

XUXlg wOXXlsd
95.3

SW 839- Clear cell renal

coiomoiiia
0.0

NCI-H157- Squamous
L/C11 llxllg UdllC/Cl

(metastasis)

ur*fui- wiims xumor

NCI-H1155- Large cell
55.5

Hs766T- Pancreatic

UdlUHlUIxld. ^xjxN IDcLobLdSlS)
0.6

NCI-H1299- Large cell

lung cancer
0 0

CAPAN-1- Pancreatic

ducDOL/diuinonia ^iiver

metastasis)

3.

1

NCI-H727- Timer

carcinoid
0.7

jUOO.OO- JrdllCrcallC

carcinoma (liver metastasis)
0.4

NrT-TTMP-l 1- T una

carcinoid

i

7.9
L>x±\s-j- jrancreanc

adenocarcinoma
22.8

T Y-1 - Small pp11 limaX-/W" JL
- OUIOl! L/Cll llillg .

cancer j

1.8
rxTAi^- .rancreaiic

adenocarcinoma
35.6

Colo-205- Colon cancer 0.3
A/TTA PqPq_9_ PonrrAoti^lYxx/\ ra\^a-£- r dncreaUC

carcinoma
0.6

KM12- Colon cancer < 0.1
LrrAL-i- Jrancreatic ductal

adenocarcinoma
1.1

KM20L2- Colon cancer
j

0.6
P ATM/*1

1 "Da«r»«»a+initain v^- 1 - x ancreatic

epithelioid ductal carcinoma
;

0.3

NCI-H716- Colon cancer 70.2
j.^'t- xjiauQcr carcinma

(transitional cell)
;

0.0

SW-48- Colon\J TV V^UlVJli

adenocarcinoma 1

0.0 5637- Bladder carcinoma 2.2

SW111 6- Cnlrm s

LJ V » J- X Jl V V_AJ1U.11

adenocarcinoma
16.6 HT-1 197- Bladder carcinoma 0.4

LS 174T- Colon i

adenocarcinoma
4.2

uivi-u^-j- oiadder carcinind

(transitional cell)
0.2

SW-948- Colon

adenocarcinoma
0.4 A204- Rhabdomyosarcoma 0.0

SW-480- Colon\j TV *TOv V_/U1U11 >

adenocarcinoma
0.0 HT-1080- Fibrosarcoma 7.9

NCI-SNU-5- Gastric

carcinoma
1.7 MG-63- Osteosarcoma 16.3

KATO m- Gastric

carcinoma
17.4

SK-LMS-1- Leiomyosarcoma

(vulva)
0.0
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NCI-SNU-16- Gastric

carcinoma

ISJRHIO- RJiabdonivosarcorna

|(met to bone marrow)
3.9

NCI-SNU-1- Gastric

carcinoma
23.0 JA431- Epidermoid carcinoma 34.9

RF-1- Gastric

adenocarcinoma
0.0 WM266-4- Melanoma 0.0

RF-48- Gastric

adenocarcinoma
0.0

(brain metastasis)
0.0

MKN-45- GastricXr.L_l.VJ- 1 »w VJ c*om.c

carcinoma
11.5

adenocarcinoma
16.4

NCI-N87- Gastric

carcinoma
24.0

SPP-d- SmiflmniK cell

carcinoma oftongue
0.0

OVCAR-5- Ovarian

carcinoma
3.7

SCC-9- Squamous cell >

carcinoma oftongue
0.0

RL95-2- Uterine

carcinoma !

4.6
SCC-1 5- Squamous cell

carcinoma oftongue
0.0

HelaS3- Cervical

adenocarcinoma
5.9

CAL 27- Squamous cell

carcinoma oftongue
7.1

Table 39. Panel 4D

1

Tissue Name
Rel. Exp.(%)
Agl522, Run
145789191

Rel.Exp.(%)
:

Agl848,Run 1

160202841

Rel. Exp.(%)
Ag2263,Run
151562852

Rel. Exp.(%)

Ag2422, Run
159318890

Secondary Thl act
....

o.o 0.1 0.0 0.2

Secondary Th2 act 0.0
i

0.0 j 0.0 ; 0.0

Secondary Trl act 0.0
. 0,0 J

o.o 4.6

Secondary Thl rest 0.1
i

0-0
;

J 0.1 0.0

Secondary Th2 rest 0.0 0.0 0.0 0.0

Secondary Trl rest 0.0 0.0 0.0 0.2

Primary Thl act 0.1 0.2 0.2 1.0

Primary Th2 act 0.1 0.2
;

0.1 0.3

Primary Trl act 0.2 0.5 0.0 0.6

Primary Thl rest 0.0 0.0 0.0 0.0

Primary Th2 rest 0.0 0.0 0.0 0.0

Primary Trl rest 0.0 0.0 0.0 0.0

CD45RACD4
lymphocyte act

4.9 6.3 8.5 10.6

CD45ROCD4
lymphocyte act

0.0 0.0 0.0 0.0

CD8 lymphocyte act 0.0 0.0 0.0 0.0

Secondary CD8
lymphocyte rest

0.0 0.0 0.0 0.0

Secondary CD8
lymphocyte act

0.0 0.0 0.0 0.0

CD4 lymphocyte none
..

o.o 0-0 0.0
,
0.0
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2ryThl/Th2/Trl_anti-

CD95CH11
A A
0.0

. .. . ... -

0.0
A A
0.0 0.0

LAK cells rest 1.8 2.7 2.0
!

5.8

LAK cells EL-2 0.0 0.0 0.0 0.0

LAK cells EL-2+IL- 12 0.0 0.1 0.0 0.2

LAK cells IL-2+IFN

gamma
0.0 0.1

|

0.0 0.2

LAK cells IL-2+IL-18 0.0 0.4 0.0 0.1

LAK cells

PMA/ionomycin
1.1 1.0 1.7 2.5

NK Cells IL-2 rest 0.0
j

_
0.1

_
0.0 0.0

Two WayMLR 3 day 0.0
|

0.1 0.2 0.2

Two WayMLR 5 day 0.2 0.3 0.8 0.6

Two WayMLR 7 day 0.5 0.2 0.1 0.3

PBMCrest 0.0 0.0 0.1 0.0

PBMCPWM 0.0 0.1 0.0 0.0

PBMC PHA-L 0,0 0.1 0.0 0.0

Ramos (B cell) none
\

0.0 0.0 0.0 0.0

Ramos (B cell)

ionomycin
0.0 0.0 0.0 0.0

B lymphocytesPWM 0.2
I

0.0 b.o 0.0

B lymphocytes CD40L 1

andIL-4
j

0.0 0.1 0.1 0.3

EOL-1 dbcAMP 0.2 ! 0.2 0.4 0.0

EOL-1 dbcAMP
PMA/ionomycin

A 1
0.1 0.4 0.2 0.6

Dendritic cells none
j

1.4
j

1.1 1.0 2.8

Dendritic cells LPS 0.3 0.4 ! 0.3 0.4

Dendritic cells anti-

CD40 2.4 3.0 3.5 6.7

Monocytes rest
j

0.8 0.8 ! 0.6 1.3

Monocytes LPS
1

0.0 0.0
|

0.3 0.0

Macrophages rest 1.3 1.0 0.0 2.0

Macrophages LPS 0.0 0.2 0.1 0.4

HUVEC none 1.1 1.4 i 0.6 2.5

HUVEC starved i 4.4 4.7 2.9 6.0

HUVEC IL-lbeta 1.7 2.8
! 1.0 2.3

HUVEC IFN gamma i 1.6 1.4
|

2.5
.

1.9

HUVEC TNF aloha +
IFN gamma

0.3 0.3
\

0.5 0.5

HUVEC TNF alpha + !

IL4 !

U.J
5

1 1

HUVEC EL-11
|

0.9 1.2 2.2 0.5

Lung MicrovascularEC 2.2 6.5 2.8 6.7
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none
j

Lung Microvascular EC
j ^7

TNFalpha + IL-lbeta
\

11.9 8.5 15.5

Microvascular Dennal

EC none
32.1 30.8 22.4 22.4

Microsvasular Dermal

EC TNFalpha + IL-

lbeta

16.3 16.2
o o
o.o

1 A A14.4

Bronchial epithelium

TNFalpha + ILlbeta
24.0 31.2 15.1 50.7

Small airway epithelium

none
8.8 5.9 6.7 12.8

Small airway epithelium

TNFalpha + IL-lbeta
31.9 43.5 21.0 44.8

Coronery artery SMC 1

rest
27.4 28.7 8.5 35.8

Coronery artery SMC
i XNraipna + u-r i oeta

12.9 21.6 27.4
j

17.8

Astrocytes rest 17-1 14 9 24 3

Astrocytes TNFalpha 4-
j

IL-lbeta
32.8 29.5 28.1 35.1

KU-812 (Basophil) rest 1.0 1.8 ! 1.3 0.7

KU-812 (Basophil)

PMA/ionomycin
j

1.4 3.3 2.0 3.7

CCD1106
j

(Keratinocytes) none
1.4 0.2 0.7 2.7

(Keratinocytes)

TNFalpha + EL- lbeta

0.9 ft 3 ft R

Liver cirrhosis 2.9 3.0 2.4 4.8

Lupus kidney 3.0 j 2.9 0.9 4.4

NCI-H292 none
j

10.4 13.7 5.6 18.8

NCI-H292 EL-4 14.2 14.9 6.8 17.1

NCI-H292 IL-9 13.2 16.7 9.3 12.8

NCI-H292 IL-13
j

9.4 8.6 15.9 9.0

in IT in gamma 3.5 47 4 7 5 3

tir/VDv^ none 1 O 1 01 .V/ 1 6 2 8

rLr/vJc,^ i iNr aipna t
EL-1 beta

5.8 2.6 4.7 6.0

Lung fibroblast none 100.0 100 0 100 0

Lung fibroblast TNF
alpha + IL-1 beta

8.5

, rr,_ . .

J

12.2 15.9 15.2

Lung fibroblast IL-4 74.2 79.6 45.7 97.3

Lung fibroblast IL-9 27.7 48.6 30.6 50.3

Lung fibroblast IL-1

3

48.0 39.5 27.4 55.9
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Lung fibroblast IFN
gamma

76.3 82.9 42.6 98.6

Dermal fibroblast

CCD1070rest
52.9 56.3 27.2 65.5

Dermal fibroblast

CCD1070TNF alpha
33.9 42.6 19.8 46.7

Dermal fibroblast

PPTl 1(Y7fiTT 1 ViPta
29.1 27.9 70.2 28.9

Hprmol -fiKr^Kloef TT7XT

gamma
6.1 3.6 8.9 7.9

Dermal fibroblast IL-4 14.5 16.2 17.3 18.9

IBD Colitis 2 0.1 0.1 0.2 0.5

D3D Crohn's 0.6 0.4 0.0 0.8

Colon 7.6 6.4 8.0 11.3

Lung 59.5 75.8 47.6 74.7

Thymus 16.5 17.3
|

10.2 19.6

Kidney
j

6.8
j

9.0 3.0 6.5

Table 40. Panel CNS 1

Tissue Name '

Rel. Exp.(%) Ag2263,
;

Run 171669090
Tissue Name

Rel.Exp.(%)Ag2263,

Run 171669090

BA4 Control 22.8 BA17PSP 11.2

BA4 Control2 38.2 BA17 PSP2 7.1

BA4
Alzheimer^

\

3.7
|

Sub Nigra Control 100.0

BA4 Parkinson's 45 .7 JSub Nigra Control2 51.8

BA4
j

Parkinson's2
312

jSub Nigra
J

" jjAlzheimer^
30.8

BA4
Huntington's

12.3
Sub Nigra

Parkinson's2
89.5

BA4 i

Huntington's2
12.2

Sub Nigra

Huntington's
59.0

BA4 PSP • 13.6
|

Sub Nigra

Huntington's2
16.2

BA4PSP2 42.6 jSub Nigra PSP2 22.5

BA4 Depression 27.9
Sub Nigra

Depression
40.6

BA4
Depression

10.9
Sub Nigra

pepression2
12.8

BA7 Control 28.3
Glob Palladus

Control
36.1

BA7 Control2 27.2
Glob Palladus

Control2
21.3

BA7
Alzheimer^

5.5
Glob Palladus

[Alzheimer's
26.1
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BA7 Parkinson's 13.2
vjioo faiiacus

Alzheimerf

s2
11.2

OATI3A7

Parkinson
f

s2
12.8

vjIOD r aiiauus

Parkinson's
73.2

OAT

Hiin fin crtonXXIXillXlXillAJXi O
14.8

Ljiod .raiiaaus

Parkinsnn's2
15.7

BA7
XAUliiliigwll

22.2 GlobPalladusPSP 15.0

BA7 PSPUA / X LjX 29 1 Glob Palladus PSP2 10.4

BA7 PSP2 8.9
Glob Palladus

Depression
28.3

5.4 Temp Pole Control 5.4

BA9 Control 14.3 jTemp Pole Control2
J

25.2

BA9 Control2 57.0
Temp Pole

Alzheimer's
10.0-

BA9 Alzheimer's 5.5
Temp Pole I

Alzheimer
,

s2
2.5

BA9
Alzheimerf

s2
13.8

Temp Pole

Parkinson's
15.5

;

BA9 Parkinson's 16.2
Temp Pole

Parkinson's2
27.9

n An

Parkinson^
21.0

!

Temp Pole 1

Huntington's
|

22.4

BA9
Huntington's

21.5
j

Temp Pole PSP 1.3

BA9
Huntindon 1^2XXUXlLXlJLc^lAJXJl J£i

11.9 Temp Pole PSP2 6.4

BA9PSP 27.7
Temp Pole

j

Ttenre^ on2
12.3

BA9 PSP2 5.9 Cing Gyr Control 48.3

BA9 Depression 11.0 Cing Gyr Control2 28.1

T) AO

Denressioii2
9.5 -

Cing Gyr

Alzheimer's
27.2

BA17 Control 25.0
Cing Gyr

Alzheimerl

s2
13.1

BA17 Control2 45.7 Cing Gyr Parkinson's 29.7

r> a 1 tBA17
Alzheimer^

6.5
Cing Gyr

Parkinson's2
37.4

*D A 1 T13A17

Parkinson's
35.4

Cing Gyr

Huntington's
70.7

T> A 1 TBA17
Parkinson's2

15.3
Cing Gyr
Hnntington's2

32.1

BA17
Huntington's

15.5 Cing Gyr PSP 42.6

BA17 8.1 Cing Gyr PSP2 8.3
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Htotington
f

s2
_ — - -

D-rVl /

Depression
26.2 Cing Gyr Depression 20.6

BA17
Depression2

59.9
CingGyr
Depression2

36.3

AI_comprehensive panel_vl.O Summary: Agl522/1848: The results oftwo runs

with the same probe and primer set are in good agreement. Low to moderate levels of

expression ofthe NOV1 1 gene are detected in samples derived from osteoarthritic (OA) bone

5 and adjacent bone as well as OA cartilage, OA synovium and OA synovial fluid samples. Low

level expression is also detected in cartilage, bone, synovium and synovial fluid samples from

rheumatoid arthritis patients. With the exception ofthe cartilage Rep20 sample, no significant

expression is detected in normal samples of cartilage, synovium, bone or synovial fluid cells.

Low level expression is also detected in samples derived from normal lung samples, COPD

10 lung, emphysema, atopic asthma, asthma, allergy, Crohn's disease (normal matched control

and diseased), ulcerative colitis(normal matched control and diseased), and psoriasis (normal

matched control and diseased). Therefore, therapeutic modulation of this gene product may

ameliorate symptoms/conditions associated with autoimmune and inflammatory disorders

including psoriasis, allergy, asthma, inflammatory bowel disease, rheumatoid arthritis and

15 osteoarthritis.

CNSjaeurodegenerationjvl.O Summary: Agl848/Ag2263/Ag2422 Multiple

experiments using different probe/primer sets produce results that are in good agreement.

Highest expression of the NOV1 1 gene is detected in the occipital cortex of a control patient.

Significant levels of expression are also detected in the hippocampus, inferior temporal cortex,

20 and the superior temporal cortex of brain tissue from an Alzheimer's patient.

Based on its homology, the NOV1 1 gene product is most similar to an UNC5H

receptor, which as a class are known to act both in axon guidance and neuronal migration

during development, as well as inducers of apoptosis (except when stimulated by the ligand

netrin-1). Panel CNSJSfeurodegeneration_V1.0 shows a moderate increase (1.5 to 2-fold) in

25 the temporal cortex of the Alzheimer's disease brain when compared to non-demented elderly

either with or without a high amyloid plaque load [this difference is apparent after scaling the

RTQ-PCR data based upon overall RNA amount/quality, and is most apparent on Aq2263],

Thus, the NOV1 1 gene represents a protein that differentiates demented and non-demented

elderly who have a severe amyloid plaque load, making it an excellent drug target in

30 Alzheimer's disease. The modulation and/or selective stimulation of this receptor may be of
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use in enhancing or directing compensatory synaptogenesis and axon/dendritic outgrowth in

response to neuronal death (stroke, head trauma) neurodegeneration (Alzheimer's, Parkinson's,

Huntington's, spinocerebellar ataxia, progressive supranuclear palsy) or spinal cord injury.

Furthermore, antagonism ofthis receptor may decrease apoptosis in Alzheimer's disease.

5 References:

Ellezam B, Selles-Navarro I, Manitt C, Kennedy TE, McKerracher L. Expression of

netrin-1 and its receptors DCC and UNC-5H2 after axotomy and during regeneration of adult

rat retinal ganglion cells. Exp Neurol 2001 Mar;168(l):105-15

Netrins are a family of chemotropic factors that guide axon outgrowth during

1 0 development; however, their function in the adult CNS remains to be established We

examined the expression of the netrin receptors DCC and XJNC5H2 in adult rat retinal

ganglion cells (RGCs) after grafting a peripheral nerve (PN) to the transected optic nerve and

following optic nerve transection alone. In situ hybridization revealed that both Dec and

Unc5h2 mRNAs are expressed by normal adult RGCs. In addition, netrin-1 was found to be

1 5 constitutively expressed by RGCs. Quantitative analysis using in situ hybridization

demonstrated that both Dec and Unc5h2 were down-regulated by RGCs following axotomy. In

the presence ofan attached PN graft, Dec and Unc5h2 were similarly down-regulated in

surviving RGCs regardless of their success in regenerating an axon. Northern blot analysis

demonstrated expression of netrin-1 in both optic and sciatic nerve, and Western blot analysis

20 revealed the presence ofnetrin protein in both nerves. Immunohistochemical analysis

indicated that netrin protein was closely associated with glial cells in the optic nerve. These

results suggest that netrin-1, DCC, and UNC5H2 may contribute to regulating the regenerative

capacity of adult RGCs.

Braisted JE, Catalano SM, Stimac R, Kennedy TE, Tessier-Lavigne M, Shatz CJ,

25 O'Leary DD Netrin-1 promotes thalamic axon growth and is required for proper development

ofthe thalamocortical projection. J Neurosci 2000 Aug 1;20(15):5792-801 -

The thalamocortical axon (TCA) projection originates in dorsal thalamus, conveys

sensory input to the neocortex, and has a critical role in cortical development. We show that

the secreted axon guidance molecule netrin-1 acts in vitro as an attractant and growth

30 promoter for dorsal thalamic axons and is required for the proper development of the TCA

projection in vivo. As TCAs approach the hypothalamus, they turn laterally into the ventral

telencephalon and extend toward the cortex through a population ofnetrin-1 -expressing cells.

DCC and neogenin, receptors implicated in mediating the attractant effects of netrin-1, are

expressed in dorsal thalamus, whereas unc5h2 and unc5h3, netrin-1 receptors implicated in
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repulsion, are not. In vitro, dorsal thalamic axons show biased growth toward a source of

netrin-1, which can be abolished by netrin-1 -blocking antibodies. Netrin-1 also enhances

overall axon outgrowth from explants of dorsal thalamus. The biased growth ofdorsal

thalamic axons toward the internal capsule zone of ventral telencephalic explants is attenuated,

5 but not significantly, by netrin-1 -blocking antibodies, suggesting that it releases another

attractant activity for TCAs in addition to netrin-1 . Analyses of netrin-1 -/- mice reveal that the

TCA projection through the ventral telencephalon is disorganized, their pathway is abnormally

"

restricted, and fewer dorsal thalamic axons reach cortex. These findings demonstrate that

netrin-1 promotes the growth ofTCAs through the ventral telencephalon and cooperates with

10 other guidance cues to control their pathfinding from dorsal thalamus to cortex.

Panel 1.2 Summary: Agl522 Expression of the NOV1 1 gene is highest in CNS

cancer cell lines (CT=26.1). Ofnine tissue samples derived from CNS cancer cell lines,

expression of the NOV1 1 gene occurs in all samples, with expression high (CT=26.1, 26.6,

27.6) in three samples, moderate in five samples and low in one sample. High expression is

15 also detectable in melanoma cell lines (£1=21.9). Significant expression ofthe NOV1 1 gene

is seen in gastric cancer (28.1) and all ten samples oflung cancer cell lines in this sample.

Thus, expression of the NOV1 1 gene could be used to distinguish those cancer cell lines from

normal tissues. In addition, therapeutic modulation of the expression, or activity ofthe NOV1

1

gene product, might be of use in the treatment of melanoma, gastric cancer, lung cancer and

20 brain cancer.

Panel 1.3D Summary: Agl522/Agl848/Ag2263/Ag2422 Four experiments using

different probe/primer sets on the same tissue panel produce results that are in excellent

agreement. In all four experiments, highest expression ofthe NOV1 1 gene is detected in CNS

cancer cell lines. Expression is also significant in lung cancer and melanoma cell lines and in

25 healthy brain tissue from the hippocampus and thalamus regions. Thus, the expression of the

NOV1 1 gene could be used to distinguish these tissue samples from other samples. Moreover,

therapeutic modulation of the expression, or function, of the NOV1 1 gene, through the use of

small molecule drugs or antibodies, might be beneficial in the treatment ofmelanoma, lung

cancer and brain cancer.

30 Among metabolic tissues, there is high expression ofthe NOV1 1 gene in adult heart

tissue (CT=27.8) and moderate expression in fetal heart, adult and fetal liver, pancreas, adrenal

gland, thyroid and pituitary. The NOV1 1 gene appears to be differentially expressed in fetal

(CT value = 31) and adult skeletal muscle (CT value = 37) using the probe and primer set
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Agl848 and may be useful for the differentiation of the adult from the fetal phenotype in this

tissue.

Panel 2D Summary: Agl522/Agl848/Ag2263/Ag2422 Results from multiple

experiments with four different probe and primer sets are in very good agreement. In all

5 experiments, highest expression of the NOV1 1 gene is detected in thyroid and ovarian cancers

(CTs » 27-30), with lower expression also seen in most ofthe other tissues on this panel.

Thus, the expression of the NOV1 1 gene could be used to distinguish ovarian and thyroid

cancer cell lines from other tissues. Moreover, therapeutic modulation of the expression this

gene, or its function, through the use of small molecule drugs or antibodies, might be of

10 benefit in the treatment of ovarian and thyroid cancer. In addition, experiments with Ag2263

show differential expression between samples derived from lung cancer and their adjacent

normal tissues. Thus, expression of the NOV1 1 gene could be used to distinguish cancerous

lung tissue from normal lung tissue. Moreover, therapeutic modulation ofthe expression or

function of this gene or its protein product, through the use of antibodies or small molecule

1 5 drugs, might be ofbenefit in the treatment oflung cancer.

Panel 3D Summary: Ag2263 Expression of the NOV1 1 gene occurs at moderate

levels across all the tissues in this panel. Highest expression is detected in a small cell lung

cancer (CT = 30.6) and neuroblastoma (CT = 30/7). In addition, significant expression is

detected in a cluster of small cell lung cancer lines. Thus, this gene could be used to

20 distinguish lung cancer cell lines from other samples. Moreover, therapeutic modulation of the

NOV1 1 gene or its protein product, through the use of small molecule drugs or antibodies

might be ofbenefit in the treatment of small cell lung cancer.

Panel 4D Summary: Agl522/Agl848/Ag2263/Ag2422 Experiments using each of the

four probe and primer sets that correspond to the NOVl 1 gene produce results that are in

25 excellent agreement. In all the experiments, expression of the NOVl 1 gene occurs at moderate

to low levels in many ofthe tissues in the sample. Highest expression in each experiment

occurs in lung fibroblasts (CT = 29). Moderate expression in lung fibroblasts treated with IL-4

is also consistent among all four experiments (CT = 30). Lower expression is also detected in a

variety of fibroblasts, endothelial and smooth muscle cells. The expression of the NOVl 1 gene

30 produces a complex profile; it is upregulated by TNF-alpha in small airway epithelium, but

clearly downregulated by the same stimulus in lung fibroblasts. The gene most probably

encodes a netrin receptor that may be important in understanding cell migration. Regulation of

the protein encoded for by the NOVl 1 gene cotdd potentially control the progression of keloid
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formation, emphysema and other conditions in which TNF-alpha and IL-1 beta are present and

tissue remodeling may occur.

Panel CNS_1 Summary: Ag2263 Expression ofthe NOV1 1 gene is moderate to low

across many ofthe tissues in this panel. Highest expression is detected in the substantia nigra

• 5 (CT = 31 .4). Although no disease-specific expression is seen in this panel, the expression

profile confirms the expression of this gene in the central nervous system. Please see

panel_CNS_neurodegeneration for potential utility of the NOV1 1 gene regarding the CNS.

NOV10

Expression of gene NOV10 was assessed using the primer-probe set Ag2421,

10 described in Table 41. Results ofthe RTQ-PCR runs are shown in Tables 42 and 43.

Table 41. Probe Name Ag2421

Primers Sequences Length,Start Position SEQ ID NO:

Forward 5
' -tgaggctgagctctctgtgt-3 1 20 1952 179

Probe TET-5 1 -tctgctaactgtgaaggatctcacca-3 • -TAMRA 26 1985 180

Reverse 5
' -ctggtccacattgtcaggaa-3 1 20 2014 181

Table 42. Panel 1.3D

Tissue Name i

Rel. Exp.(%) Ag2421,

Run 159299536
Tissue Name

Rel. Exp.(%) Ag2421,

Run 159299536

Liver adenocarcinoma 0.0 i Kidney (fetal)
,

0.6

Pancreas 0.0 Renal ca. 786-0 0.0

Pancreatic ca. CAPAN
2

0.0 Renal ca. A498 0.0

Adrenal gland
!

0.0 Renal ca. RXF 393 : 0.0

Thyroid 0.0 Renal ca. ACHN 0.0

Salivary gland 0.0 Renal ca.UO-31 0.0

Pituitary gland 0.0 Renal ca, TK-10 0.0

Brain (fetal) 0.0 Liver 33.4

Brain (whole) 0.0 Liver (fetal) 0.0

Brain (amygdala) 0.0
Liver ca.

|

(hepatoblast) HepG2
j

0.0

Brain (cerebellum) 0.0 Lung 26.2

Brain (hippocampus) 8.4 Lung (fetal) 8.7

Brain (substantia nigra) 0.0
Lung ca. (small cell)

LX-1
0.0

Brain (thalamus) 10.4
Lung ca. (small cell)

NCI-H69
0.0

Cerebral Cortex 0.0 Lung ca. (s.cell var.) 0.0
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SHP-77

Spinal cord 1.1
i^ung ca. {large

cell)NCI-H460
0.0

glio/astro U87-MG 0.0
j^ung ca. ^non-aiii.

cell) A549
0.0

gKo/astroU-118-MG 0.0
L>ung ca. (non-s.ceiii

NCI-H23
0.0

astrocytoma SW1783 0.0
Lung ca. (non-s.cell)

HOP-62
0.0

neuro*; met SK-N-AS 0.0
Lung ca. (non-s.cl)

NCI-H522
0.0

astrocytoma SF-539 0.0
j-fimg ca. (squam ,j

SW 900
0.0

astrocytoma SNB-75 1.4
j

Lung ca. (squam.)

NCI-H596
0.0

glioma SNB-1

9

0.0 Mammary gland 0.0

glioma U251 o.o
rsreast ca.T vpi.ei)

MCF-7
0.0

glioma SF-295 0.0
rsreasi ca. tpi.eij

MDA-MB-231
0.0

Heart (fetal) 0.0
Breast ca.* (xA eft

T47D !

0.0

Heart 0.0 Breast ca. BT-549 0.0

Skeletal muscle (fetal) 0.0 Breast ca. MDA-N 0.0

Skeletal muscle 0.0 Ovary 1.5

Bone marrow 0.0
(Jvanan ca. (JVCAK-
3

0.0

Thymus 0.0
uvananca. uvlak-,
4

0.0

Spleen 0.0
uvanan ca. uvlak-
5

;
0.0

Lymph node 0.0
uvanan ca. uvlak-
8

0.0

Colorectal
j

0.0
uvanan ca. iLrKUV-
1 ;

0.0

Stomach

—1—"= • '—
"

' r,~:

0.0
Ovarian ca.* (ascites)

SK-OV-3
0.0

Small intestine 0.0 Uterus 0.0

Colon ca. SW480
j

0.0 Placenta 0.0

v^oion cd.

SW620(SW480 met)
0.0 Prostate 0.0

Colon ca. HT29 0.0
Prostate ca* (bone

met)PC-3
0.0

Colon ca.HCT-1 16 0.0 Testis 0.0

Colon ca. CaCo-2 4.2 Melanoma 0.0
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Hs688(A).T

Colon ca.

tissue(OD03866)
0.0

Melanoma* (met)

Hs688(B).T
0.0

Colon ca. HCC-2998 0.0 MelanomaUACC-62 0.0

Uascnc ca. ^iiver metj

NCI-N87
0.0 MelanomaM14 0.0

Bladder 0.0
ivieianorQa i^vja.

EMVI
0.0

Trachea 100.0
Melanoma* (met)

SK-MEL-5
0.0

Kidney 0.0 Adipose ! 0.0

Table 43. Panel 2D

Tissue Name
Rel. Exp.(%)

Ag2421, Run Tissue Name
Rel. Exp.(%)
Ag2421, Run

Normal Colon 0.0
Kidney Margin

8120608
0.0

CC WelltoModDiff
(OD03866)

0.0
Kidney Cancer

8120613
0.0

CC Margin (OD03866) 0.0
Kidney Margin

8120614
0.4

CC Gr.2 rectosigmoid

(OD03868)
0.0

Kidney Cancer

9010320
0.0

CC Margin (OD03868) 0.0
;

Kidney Margin

9010321
0.0

CC Mod Diff(ODO3920) 0.6 Normal Uterus 0.0

CC M^gin (0003920) 0.0 Uterus Cancer 064011 10

CC Gr.2 ascend colon
0.0 Normal Thyroid 0.0

CC Margin (OD03921) 0.0
Thyroid Cancer

064010
0.0

CCfrom Partial

Hepatectomy (ODO4309)
Mets

7.7
Thyroid Cancer

A302152
0.0

Liver Margin (ODO4309) 99.3
Thyroid Margin

A302153
0.0

Colon mets to lung

(OD04451-01)
0.1 Normal Breast 0.0

Lung Margin (OD0445 1-

02)
0.4

Breast Cancer i

(OD04566)
0.0

Normal Prostate 6546-1 0.0
Breast Cancer

(OD04590-01)
0.0

Prostate Cancer

(OD04410)
0.0

Breast Cancer Mets

(OD04590-03)
0.0

Prostate Margin 0.0 Breast Cancer 0.0
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(OD04410) Metastasis

(OD04655-05)

Prostate Cancer

(OD04720-01)
0.0 Breast Cancer 064006 0.2

Prostate Margin

(OD04720-02)
0.0 Breast Cancer 1024 0.0

Normal Lung 061010 4.0
Breast Cancer

9100266
0.0

Lung Met to Muscle

(OD04286)
0.0

m . . „

Breast Margin

9100265
,

1

. — -

0.0

Muscle Margin
0.0

Breast Cancer
A9nQ07^ 0.0

JLrUHg JLVldllgQalll V^aUCci

(OD03126)
2.6

JDlCool IVldXgill

A2090734
0.0

Lung Margin (OD03 126) 2.3 Normal Liver 57.8

Lung Cancer (OD04404) 0.2 Liver Cancer 064003 0.0

Lung Margin (OD04404) 1.6 Liver Cancer 1025 0.4

jLung cancer ^ujju4jojj
n iU.I iyiver v^ancer iuzo 0 1

Lung Margin (OD04565) 0.8 Liver Cancer 6004-T 0.7

Lung Cancer (OD04237-

01)
0.1 Liver Tissue 6004-N 14

Lung Margin (OD04237-
1.2 Liver Cancer 6005-T 1.5

Ocular Mel Met to Liver
0.2 Liver Tissue 6005-N 7.0

Liver Margin (ODO4310) 100.0 Normal Bladder 0.0

Melanoma Mets to Lung
(OD04321)

0.0 Bladder Cancer 1023 0.0

Lung Margin (OD04321) 1.5
Bladder Cancer

A302173
0.4

Normal Kidney 0.0
Bladder Cancer

L

(OD04718-01)
0.0

Kidney Ca, Nuclear grade

2 (OD04338)
0.0

Bladder Normal

Adjacent (OD04718-

03)

0.1

Kidney Margin

(OD04338)
0.0 Normal Ovary 0.0

Kidney Ca Nuclear grade

1/2 (OD04339)
0.0

Ovarian Cancer

064008
0.0

Kidney Margin

(OD04339)
0.0

Ovarian Cancer

(OD04768-07)
0.0

Kidney L-a, Clear cell

type (OD04340)
0.0

Ovary Margin

(OD04768-08)
0.0

Kidney Margin

(OD04340)
0.0 Normal Stomach 0.0
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Kidney Ca, Nuclear grade

3 (OD04348)
0.0

Gastric Cancer

9060358
0.0

Kidney Margin

(OD04348)
0.0

Stomach Margin

9060359
0.0

Kidney Cancer

(OD04622-01)
0.0

Gastric Cancer

9060395
0.0

Kidney Margin

(OD04622-03)
0.0

Stomach Margin

9060394
0.0

Kidney Cancer

(OD04450-01)
0.0

Gastric Cancer

9060397
0.0

Kidney Margin

(OD04450-03)
0.0

,

Momacn Margin

9060396
0.0

Kidney Cancer 8120607 0.0
Gastric Cancer

064005
0.0

Panel L3D Summary: Ag2421 Expression of the NOV10 gene is restricted to

samples from liver, lung and trachea in this panel (CTs=32-33), while none of the cancer cell

lines appear to make this protein. Thus, lack ofexpression ofthis gene might be significant for

5 cell proliferation and growth.

Furthermore, the difference in expression between adult liver and fetal liver (CT=40)

could be used to distinguish between the two sources of liver tissue.

Panel 2D Summary: Ag2421 The NOV10 gene encodes a protein homologous to

pregnancy zone protein (PZP), a liver protein, and. is expressed primarily in liver tissue. This

10 gene shows a higher level of expression in normal liver than the matched tumor tissue,

metastatic melanoma and metastatic colon cancer. There is also higher expression in normal

lung compared to lung cancer samples. This expression profile is in agreement with the

results from Panel 1 .3D. Thus, this expression could potentially be used as a diagnostic marker

for liver and lung cancer. Furthermore, the protein product could potentially be used as a

1 5 therapy for lung and liver cancer.

References:

Mavroidis M, Sunyer JO, Lambris JD. Isolation, primary structure, and evolution of

the third component of chicken complement and evidence for a new member ofthe alpha 2-

macroglobulin family. J Immunol 1995 Mar 1;154(5):21 64-74

20

Although the third component of complement, C3, has been isolated and its primary

structure determined from most living classes of vertebrate, limited information is available on

its structure and function for aves, which represent a significant stage in complement
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evolution. In this study, we present the complete cDNA sequence of chicken C3, the cDNA

sequences of the thioester region for two chicken alpha 2-macroglobulin (alpha 2M)-related

proteins, a simplified method for purifying chicken C3, and an analysis of the C3 convertase

and factor I-mediated cleavages in chicken C3. Using the reverse-transcriptase PCR, with

5 degenerate oligonucleotide primers derived from two conserved C3 sequences

(GCGEQN/TM, TWLTAY/FV) and liver mRNA as template, we isolated three distinct 220-

bp PCR products, one with a high degree of sequence similarity to C3 and two to alpha 2M

and pregnancy zone protein from other species. The complete cDNA sequence of chicken C3

was obtained by screening a chicken liver lambda gtlO library with the C3 PCR product and

10 probes from the 5' end of the partial-length C3 clones. The obtained sequence is in complete

agreement with the protein sequence of several tryptic peptides ofpurified chicken C3.

Chicken pro-C3 consists ofan 18-residue putative signal peptide, a 640-residue beta-chain (70

kDa), a 989-residue alpha-chain (111 kDa), and an RKRR linker region. It contains an internal

thioester and three potential N-glycosylation sites, all in the alpha-chain. The convertase

15 cleavage site, predicted to be Arg-Ser, was confirmed by sequencing the zymosan-bound C3

fragments generated upon complement activation. NH2-terminal sequencing of the purified C3

chains showed that 1) pro-C3 is indeed cleaved at the RKRR linker sequence to generate the

mature two-chain molecule, and 2) the beta-chain of chicken C3 is blocked. The deduced

amino acid sequence shows 54, 54, 54, 53, 52, 57, and 55% amino acid identities to human,

20 mouse, rat, guinea pig, rabbit, cobra, and Xenopus C3, respectively, and an identity of 44, 3 1,

and 33% to trout, hagfish, and lamprey C3, respectively. The identities to human C4, C5, and

alpha 2M are 31 , 29 and 23%, respectively. A phylogenetic tree for C3, C4, C5, and alpha 2M-

related proteins was constructed based on the sequence data and is discussed.

25 PMID: 7532662

Panel 4D Summary: Ag2421 Results from one experiment with the NOV10 gene are

not included. The amp plot indicates that there is a high probability ofa probe failure. (Data

not shown.)

30 NOV9

Expression of geneNOV9 was assessed using the primer-probe set Ag2873, described

in Table 44.
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Table 44. Probe Name Ag2873

Primers Sequences Length Start Position, SEQ ID NO:

Forward 5 1 -ccctgctcacaagactgactag-3 1 22 1025 182

Probe TET-5 1 -ctccacgcagtttcaggcatgaag-3 ' -TAMRft 24 1054 183

Reverse 5 1 -gacattaggagacaacctccaa-3

'

22 1080 184

CNSjneurodegeneration_vl.O Summary: Ag2873 Expression of the NOV9 gene is

low/undetectable in all samples on this panel. (CTs>35). (Data not shown.)

Panel 1.3D Summary: Ag2873 Expression of the NOV9 gene is low/undetectable in

all samples on this panel. (CTs>35). (Data not shown.)

Panel 2D Summary: Ag2873 Expression of the NOV9 gene is low/undetectable in all

samples on this panel. (CTs>35). (Data not shown.)

Panel 4D Summary: Ag2873 Results from experiment with the NOV9 gene are not

included. The amp plot indicates that there were experimental difficulties with this run.

NOV7a

Expression of gene NOV7a was assessed using the primer-probe set Ag2878,

described in Table 45. Results of the RTQ-PCR runs are shown in Tables 46, 47, and 48:

Table 45. Probe Name Ag2878

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 1 -catctctaagaatgccctcaga-3

'

22 490 185

Probe TET-5 1 -cttcgctcgcttacacacctaagcct-3 1 -TAMRA 26 515 186

Reverse 5 » -gagggtctccagatggttattg-3

'

22 544 187

Table 46. CNS_neurodegeneration_vl.O

Tissue Name
Rel.Exp.(%)Ag2878,

Run 209058909
Tissue Name

Rel.Exp.(%)Ag2878,

Run 209058909

AD 1 Hippo 14.7 !

Control (Path) 3

Temporal Ctx
10.4

AD 2 Hippo 58.6
Control (Path) 4

Temporal Ctx
36.9

AD 3 Hippo 4.9 AD 1 Occipital Ctx 8.0

AD 4 Hippo 38.2
AD 2 Occipital Ctx

(Missing)
0.0

AD 5 Hippo 44.1 AD 3 Occipital Ctx 6.0

AD 6 Hippo 100.0 AD 4 Occipital Ctx 27.0

Control 2 Hippo AD 5 Occipital Ctx 24.0

Control 4 Hippo 24.3 AD 6 Occipital Ctx 22.7

Control (Path) 3 9.6 Control 1 Occipital 7.9
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Hippo Ctx l
AD 1 Temporal Ctx 18.0

Control 2 Occipital

L/tX
23.2

AD 2 Temporal Ctx 64.2
Control 3 Occipital

utx
20.6

AD 3 Temporal Ctx 7.4
Control 4 Occipital

Ctx
11.8

AD 4 Temporal Ctx 46.0
Control (Path) 1

Occipital Ctx
57.8

jwj d nil x emporai

Ctx
80.7

Control (Path) 2

Uccipitai L>tx
6.6

API ^ Cnn TAm-nnralr\U <J oup 1 CHipuid-l

Ctx
46.3

Control (Path) 3

Occipital Ctx
3.7

ATI TnfTpmnnrQltwj o nil icmpurai
;

Ctx
81.2

Control (Path) 4

Occipital Ctx
7.6

au o oup i ernporaij

Ctx
97.3

Control 1 Parietal

UtX
18.9

^onuroi i icmporai

Ctx
18.4

Control 2 Parietal

Utx
59.0

I^UJQuUl z i ciiipuiai

Ctx
38.7

Control 3 Parietal

Ctx
20.2

control j i emporai

Ctx
28.3

Control (Path) 1

Panetal Ctx
65.1

L/Ontroi j x emporai

Ctx
26.8

Control (Path) 2

ranetai ctx
23.2

Temporal Ctx
58.2

Control (Path) 3

Parietal Ctx
13.4

Control (Path) 2

Temporal Ctx
30.8

Control (Path) 4

Parietal Ctx
24.8

Table 47. Panel 1.3D

Tissue Name
j

Rel.Exp.(%)Ag2878,,

Run 167646344
Tissue Name

Rel. Exp.(%) Ag2878,

Run 167646344

Liver adenocarcinoma 0.0 Kidney (fetal) 10.1

Pancreas 0.0 Renal ca. 786-0 0.0

Pancreatic ca. CAPAN
2

0.0 Renal ca. A498 0.0

Adrenal gland 0.0 Renal ca. RXF 393 0.0

Thyroid 0.0 Renal ca. ACHN 0.0

Salivary gland 0.0 Renal ca. UO-31 0.0

Pituitary gland 0.0 Renal ca. TK-10 0.0

Brain (fetal) 60.7 Liver 2.1

Brain (whole) 34.2 Liver (fetal) 2.4

Brain (amygdala) 43.5
Liver ca.

(hepatoblast) HepG2
0.0
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Brain (cerebellum) 100.0 Lung 2.9

Brain (hippocampus) 17.9 Lung (fetal) 3.2

Brain (substantia nigra) 81.2
Lung ca. (small cell)

LX-1
0.0

Brain (thalamus) 23.3
Lung ca. (small cell)

NCI-H69
0.0

j

Cerebral Cortex 51.4
Lung ca. (s.cell var.)

SHP-77
0.0

Spinal cord 69.7
Lung ca. (large

cell)NCI-H460
0.0

glio/astro U87-MG 0.0
Lung ca. (non-sm.

cell) A549
0.0

glio/astroU-118-MG 0.0
;

Lung ca. (non-s.cell)

NCI-H23
0.0

astrocytoma SW1783 0.0
Lung ca. (non-s.cell)

HOP-62
0.0

neuro*; met SK-N-AS 0.0
Lung ca. (non-s.cl)

NCI-H522
0.0

astrocytoma SF-539
,

0.0
Lung ca (squam.)

ow you
0.0

astrocytoma SNB-75 0.0
Lung ca. (squam.)

NCI-H596
0.0

glioma SNB-19 0.0 Mammary gland 4.4

glioma U251 0.0
Breast ca.* (pl.ef)

MCF-7
0.0

glioma SF-295 0.0
Breast ca.* (pl.ef)

MDA-MR-211 0.0

Heart (fetal) 7.3
Breast ca.* (pl.ef)

T47D
0.0

Heart 4.0 Breast ca. BT-549 0.0

Skeletal muscle (fetal) 8.6 Breast ca. MDA-N 0.0

Skeletal muscle 18.2 Ovary 0.0

Bone marrow 0.0
Ovarian ca. OVCAR-
3

0.0

Thymus 0.0
Ovarian ca. OVCAR-
4

' 0.0

Spleen 0.0
Ovarian ca. OVCAR-
5

0.0

Lymph node 0.0
j

Ovarian ca. OVCAR-;
8 .

0.0

Colorectal 5.8
Ovarian ca. IGROV-
1

0.0

Stomach 0.0
Ovarian ca.* (ascites)

SK-OV-3
0.0

Small intestine 5.9 Uterus 17.0

291



WO 02/053742 PCT/US02/00375

Colon ca. SW480 0.0 Placenta 0.0

Colon ca.*

SW620CSW480 mett
0.0 Prostate 3.0

Colon ca.HT29 0.0
Prostate ca.* (bone

meflPC-3
0.0

Colon ca. HCT-116 0.0 Testis 0.0————-— m -

Colon ca. CaCo-2 0.0
Melanoma
Hs688fA^ T

0.0

Colon ca.

tiqsuefOD03866^
0.0 !

Melanoma* (met)

Hs688fF) T
0.0

Colon ca. HCC-2998 0.0 Melanoma UACC-62
L

0.0

Gastric ca.* (liver met)
,

NCI-N87
0.0 Melanoma M14

j

0.0

Bladder 0.0
Melanoma LUX !

IMVI
0.0

Trachea 0.0
Melanoma* (met)

SK-MEL-5
0.0

Kidney 0.0 Adipose 2.3

Table 48. Panel CNS 1

Tissue Name
n0i t?vn /o/ \ An^fiTftKd. JLXp.^ /o) AgZo /o,

Run 171688441
Tissue Name

I

"Pol T7v¥i f^AJ\ Ao75l7S

Run 171688441

BA4 Control 16.5 BA17PSP 12.2

BA4 Control2 17.3 BA17PSP2 2.2

BA4
Alzheimer's2 ;

4.5 Sub Nigra Control 23.0

BA4 Parkinson's 49.7 Sub Nigra Control2
,

8.8

BA4
Parkinson's2

39.8
Sub Nigra

Alzheimer's2
4.4

BA4
Huntington's

'

50.7
|

Sub Nigra

Parkinson's^
j

42.0

BA4
Huntington's2

11.3
Sub Nigra

Huntington's
41.2

BA4PSP 15.9
Sub Nigra

Huntington's2
13.6

BA4 PSP2 13.9
-- -

i

- - <

Sub Nigra PSP2 3.7

BA4 Depression 18.0
Sub Nigra

Depression
5.5

BA4
Depression2

6.5
. . ..

Sub Nigra

Depression2
4.6

BA7 Control 15.0
Glob Palladus

Control
12.1

BA7 Control2 4.8
Glob Palladus

Control2
4.5

BA7 7.7 jGlob Palladus 6.7
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Alzheimerf

s2
.- - - . - -

Alzheimer's

BA7 Parkinson's 13.4
moo rallaaus

Alzheimer's2
7.3

"DAT
JoA/
Parkinson's2

32.1
ijioD rallaaus

Parkinson's
100.0

DAT

Huntinpfon^
43.2

Lrioo rajiaaus

Parkinson's2
7.9

BA7
Hiintin0ton ,s2

55.9 Glob Palladus PSP 1.6

BA7 PSP 40 1 Glob Palladus PSP2 3.4

BA7 PSP2 20.7
Glob Palladus

Depression
4.1

BA7 Degression 18.0
j

Temn Pole Control 10.7

BA9 Control 18.7 Temp Pole Control2 27.0

BA9 Control2 47.3
;

l emp role

Alzheimer's
5.0

BA9 Alzheimer's 4.6

1

1 emp role

Alzheimer's2
10.7

n A ftDAy
Alzheimer's2

17.4
Temp Pole

Parkinson's
27.9

BA9 Parkinson's 35.6
1 emp role

Parkinson's2
20.3

13 AO

Parkinson
,

s2
;

33.2
i emp role

Huntington's
59.0

Huntington's
94.0

|

Temp Pole PSP 5.2

n AODAy
FTuntin pfoti 1^2

20.6 Temp Pole PSP2 1.7

BA9PSP 16.0
Temn PoleJ. \yli-Lyj X VJlv

Depression2
4.7

BA9 PSP2 3.1 Cin^ Gvr Control 47.0

BA9 Depression 14.8 Cing Gyr Control2 16.8

"D AO i

Depression2
9.5

umg Lryr

Alzheimer's
11.8

BA17 Control 20.6
Cing Gyr
Alzheimer!s2

13.7

BA17Control2 7.3 Cing Gyr Parkinson's 31.4

T> A 1 TBA1 /

Alzheimer's2
4.3

;

uing vjryr

Parkinson's2
27.2

T3 A 1 7DAI /

Parkinson's
34.2

i^ing uyr
Huntington's

85.9

BA17
Parkinson

l

s2
12.9

ClTIO" CrMT

Huntington's2
15.4

BA17
Huntington's

26.4 Cing Gyr PSP 14.4
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RA17
Huntington

f

s2
7.0 CingGyrPSP2 3.5

BA17
Depression

14.2 Cing Gyr Depression 11.8

BA17
Depression2

11.2
Cing Gyr

Depression2
7.3

CNS_neurodegeneration_vl.O Summary: Ag2878 No differential expression of the

NOV7a gene is found between Alzheimer's disease and control postmortem brains. This panel

confirms the expression ofthis gene at moderate level in the CNS in an independent group of

5 patients. Please see panel 1.3D for a discussion of utility of this gene in the central nervous

system.

Panel 1.3D Summary: Ag2878 The expression ofthe NOV7a gene shows a CNS-

preferential expression profile. Because it is not detected in any cancers, this gene is an

excellent diagnostic device to differentiate normal CNS tissue from glioma. Furthermore, it

1 0 may be useful as a tumor suppressor gene in the treatment ofbrain cancer.

Panel 4D Summary: Ag2878 Expression ofthe NOV7a gene is low/undetectable in

all samples on this panel. (CTs>35). (Data not shown.)

Panel CNS_1 Summary: Ag2878 This panel confirms the expression of the NOV7a

gene at moderate level in the CNS in an independent group of patients. Please see panel 1.3D

15 for a discussion of utility of this gene in the central nervous system.

NOV6

Expression of gene NOV6 was assessed using the primer-probe set Agl799, described

in Table 49. Results of the RTQ-PCR runs are shown in Tables 50, 51 and 52.

Table 49. Probe Name Agl799

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 1 -gaccaacggctttcttcaag-3 1 20 680 188

Probe TET-5 1 -accttccttcttgcgacttggatcct-3 1 -TAMRA 26 708 189

Reverse 5 1 -tcagttgttcaaagcacacaaa-3 1 22 748 190

20

Table 50. Panel 1.3D

Tissue Name
Rel. Exp.(%) Agl799,

Run 156248690
Tissue Name

j

Rel. Exp.(%) Agl799,

Run 156248690

Liver adenocarcinoma 0.0 Kidney (fetal) 8.4

Pancreas 0.0 Renal ca. 786-0 0.0
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2
0.6 Renal ca. A498 1.3

Adrenal gland 100.0 Renal ca. RXF 393 0.0

Thyroid 9.5 Renal ca. ACHN 0.0

Salivary gland 4.3 Renal ca.UO-31 0.0

Pituitary gland 0.6 Renal ca. TK-10 0.0

D I dill ylClalj Liver 0.0

SDL dill [Y/IlOlVj Liver (fetal) 0.0

Brain (amygdala) 0.0
Liver ca.

(hepatomas!) HepG2
6.3

xjioin ^cereueuuinj u.u Lung 0.6

Brain (hippocampus) 0.8 1 Lung (fetal) 8.9

Brain (substantia nigra) 0.0
Lung ca. (small cell)

LX-1
0.0

Brain (thalamus) 5.4
Lung ca. (small cell).

NCI-H69
11.8

Cerebral Cortex 0.0
Lung ca. (s.cell var.)

SHP-77
0.0

Spinal cord 0.0
Lung ca. (large

cell)NCI-H460
0.0

glio/astro U87-MG 0.0
Lung ca. (non-sm.

cell)A549
0.0

glio/astroU-118-MG 0.0 ...
Lung ca. (non-s.cell)

NCI-H23
fi fiU.U

astrocytoma SW1783 0.0
Lung ca. (non-s.cell)

HOP-62
fi fiU.U

neuro*; met SK-N-AS 1.9
Lung ca. (non-s.cl)

i

NCI-H522
fi fiU.U

astrocytoma SF-539 0.0
Lung ca. (squam.)

SW900
fi fiU.U

astrocytoma SNB-75 0.0
Lung ca. (squam.)

NCI-H596
0.0

glioma SNB-19 0.0 Mammary gland 0.0

glioma U251 o.o
I

Breast ca* (pl.ef)

MCF-7
0.0

glioma SF-295 0.0
Breast ca.* (pl.ef)

MDA-MB-231
0.0

Heart (fetal) 0.0
Breast ca.* (pl.ef)

T47D
0.0

Heart 0.8 Breast ca. BT-549 0.0

QV*»1*»t5>1 mncplp /"Ff^ttiWoivClvlol IXlUowlw ^JLCLcUJ 0 0 Breast ca. MDA-N 0.0

Skeletal muscle 0.0 Ovary 0.0

Bone marrow 0.0
Ovarian ca. OVCAR-
3

0.0

Thymus 5.3 Ovarian ca. OVCAR- 0.0
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4

Spleen 0.0
vanan ca. v v^ajv-

5
0.0

Lymph node 8.9
uvanan ca, \jv wtox-,

8
0.0

Colorectal 0.0
L/vanan ca. iutku v -

i

1
0.0

Stomach
|

0.0
Ovarian ca.* fa&citesY

SK-OV-3
2.0

Small intPQtiriftoi i icii i unto 11111/ 0.0 Uterus 0.0

Colon ca, SW480 0.0 Placenta 0.0

Colon ca,*

SW620(SW480 metfkJ TV U^>UlU VT "TOW
0.0 Prostate

j

0.0

Colon ca. HT29 0.0
Prostate ca.* (bone

metiPC-3
0.0

Colon ca. HCT-116 0.0 Testis 1 0.8 !

Colon ca. CaCo-2 0.8
Melanoma i

Hs688(A).T !

0.0

Colon ca
0.0

Melanoma* (met)

Hs688fB^

T

0.0

Colon ca. HCC-2998 5.0 Melanoma UACC-62 0.0

Gastric ca* (liver met)

NCI-N87
0.0 MelanomaMl4 0.0

Bladder 0.0
Melanoma lux
IMVI

0.0

Trachea 90.8
Melanoma* (met)

SK-MEL-5
0.0

Kidney 0.5 Adipose 0.0

Table 51. Panel 2D

Tissue Name
Rel. Exp.(%)
Agl799, Run
156251136

Tissue Name
ReLExp.(%)
Agl799, Run
156251136

Normal Colon 0.0
Kidney Margin

8120608
0.0

CCWelltoModDiff
(OD03866)

0.0
Kidney Cancer

8120613
0.0

CC Margin (OD03866) 0.0
Kidney Margin

8120614
0.0

CC Gr.2 rectosigmoid

(OD03868)
0.0

Kidney Cancer

9010320
3.3

CC Margin (OD03868) 0.0
Kidney Margin

9010321
0.0

CCModDiff(ODO3920) 0.0 Normal Uterus 0.0

CC Margin (ODO3920) 0.0 Uterus Cancer 064011 0.0
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CC Gr.2 ascend colon

(OD03921)
0.0 Normal Thyroid 100.0

CC Marsin COD03921} 0.0
Thyroid Cancer

064010
0.0

CC from Partial

Hepatectomy (ODO4309)
Mets

0.0
Thvroid Cancer

A302152
25.2

Liver Margin (ODO4309) 0.0
Thyroid Margin

A302153
46.3

Colon mets to lung

(OD04451-01)
0.0 Normal Breast 0.0

Lung Margin (OD04451-

02)
0.0

Breast Cancer

(OD04566)
0.0

Normal Prostate 6546-1 15.6
Breast Cancer

(OD04590-01)
0.0

Prostate Cancer

(OD04410)
0.0

Breast Cancer Mets

(OD04590-03)
0.0

Prostate Manrin

(OD04410)
0.0

Breast Cancer

Metastasis

(OD04655-05)

0.0

Prostate Cancer

(OD04720-01)
0.0 1Breast Cancer 064006 0.0

Prostate Margin

(OD04720-02)
9.7 Breast Cancer 1024 0.0

Normal Lung 061010 15.6
Breast Cancer

9100266
0.0

Lung Met to Muscle

(OD04286)
0.0

Breast Margin

9100265
7.3

Muscle Margin

(OD04286)
0.0

Breast Cancer

A209073
15.2

Lung Malignant Cancer

fOD03126^
0.0

TP* —A. "X r '

Breast Margin
A2090734

0.0

T iincr MarPin fOD031 16 6 INUIUlCXJ L/1VW 0 0V/.v

Lung Cancer (OD04404

1

0 0 •Liver Cancer 064003 0 0

Lung Margin (OD04404) 0.0 Liver Cancer 1025 0.0

Lung Cancer (OD04565) 0.0 !
Liver Cancer 1026 0.0

Lung Margin (OD04565) 0.0 Liver Cancer 6004-T 0.0

Lung Cancer (OD04237-

01)
8.5 Liver Tissue 6004-N 0.0

Lung Margin (OD04237-

02)
0.0 Liver Cancer 6005-T 0.0

Ocular Mel Met to Liver
8.1 Liver Tissue 6005-N 0.0

Liver Margin (ODO4310) 0.0 Normal Bladder 0.0

Melanoma Mets to Lung
(OD04321)

15.8 Bladder Cancer 1023 0.0
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Lung Margin (OD04321) 0.0
Bladder Cancer

A302173
0.0

iNoimai Jsjaney
Bladder Cancer

(OD04718-01)

rvioney v^a, JNiiciear grade

2 (OD04338)
0.0

Bladder Normal

Adjacent (OD0471 8-

03)

0.0

Kidney Margin

(OD04338)
0.0 Normal Ovary 6.8

Kidney Ca Nuclear grade

1/2 (OD04339)
0.0 .

Ovarian Cancer

064008
0.0

Kidney Margin

(OD04339)
0.0

Ovarian Cancer

(OD04768-07)
0.0

Kidney Ca, Clear cell

type (OD04340)
0.0

Ovary Margin

(OD04768-08)
0.0

Kidney Margin

(OD04340)
0.0

]

Normal Stomach 0.0

Kidney Ca, Nuclear grade

3 (OD04348)
0.0 !

Gastric Cancer

9060358
0.0

Kidney Margin

(OD04348)
0.0

Stomach Margin

9060359
0.0

Kidney Cancer

(OD04622-01)
0.0

Gastric Cancer

9060395
5.6

Kidney Margin

(OD04622-03)
0.0

Stomach Margin

9060394
0.0

Kidney Cancer

(OD04450-01)
0.0

Gastric Cancer

9060397
0.0

Kidney Margin

(OD04450-03)
0.0

Stomach Margin

9060396
0.0

Kidney Cancer 8120607 0.0
Gastric Cancer

064005
0.0

Table 52. Panel 4D

Tissue Name
ReL Exp.(%)

Agl799, Run
156251137

Tissue Name
Rel. Exp.(%)
Agl799, Run
156251137

Secondary Thl act 0.0
]
HUVEC IL-lbeta 0.0

Secondary Th2 act 0.0 HUVEC IFN gamma
|

0.0

Secondary Trl act 0.0
HUVEC TNF alpha + IFN

1

gamma
0.0

Secondary Thl rest 0.0 HUVEC TNF alpha+ TLA 0.0

Secondary Th2 rest 0.0 HUVEC IL-1

1

0.0

Secondary Trl rest 0.0
Lung Microvascular EC :

none t

0.0

Primary Thl act 0.0
Lung Microvascular EC
TNFalpha + IL-lbeta

0.0
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Primary Th2 act 0.0
Microvascular Dermal EC
none

0.0

Primary Trl act 0.0
Microsvasular Dermal EC
TNFalpha + IL-lbeta

0.0

Primary Thl rest 0.0
Bronchial epithelium

TNFalpha + ILlbeta
0.0

Primary Th2 rest 0.0
Small airway epithelium

none
0.0

Primary Trl rest 0.0
Small airway epithelium

TNFalpha + DL-lbeta
0.0

CD45RA CD4
lympnocyte act

0.0 Coronery artery SMC rest 0.0

CD45RO CD4
lympnocyre act

0.0
Coronery artery SMC

0.0

CD 8 lymphocyte act 0.0 Astrocytes rest
|

0.0

Secondary CD8
lymphocyte rest

o.o
j

Astrocytes TNFalpha + \

IL-lbeta i

0.0

Secondary CD8
lymphocyte act

0.0 KU-812 (Basophil) rest 0.0

CD4 lymphocyte none 0.0
KU-812 (Basophil)

PMA/ionomycin
0.0

2ry Thl/Th2/Trl_anti-
0.0

CCD1106 (Keratinocytes)
,

none
0.0

LAK cells rest 0.0
PPT) 1 1 0£ fKVrafinnrKs\^U 1

1

UO ^iVvXalinOCyLOo)

TNFalpha + IL-lbeta
0.0

T KV r»o1 "In TT 9LAK. ceils 1L-2 u.u j^iver cirrnosis u.u

T AV TT 9J_TT 1 9L/AJv cells JLL-Z+1L- 1Z u.u Lupus kidney U.U

LAK cells IL-2+1FN

gamma
0.0 NCI-H292 none 0.0

T A If sialic TT 94- TT IS u.u MPT T-J9Q9 TT -A *f.o

T A7 p/allc
J-rAJV. CcllS

PMA/ionomycin
0.0 NCI-H292IL-9 5.2

NK Cells EL-2 rest 0.0 NCI-H292 IL-13 0.0

xwo w ay jvjluxs. d aay u.u MPT TT9Q9 TFTKF oamma \ U.U

iwo way lvii^jv j oay U.U TIP AT?P nAriPnJr/VE/V/ none u.u

TwoWayMLR7day 0.0
HPAEC TNF alpha + IL-1

oeia
0.0

rDjyly^ icSl A AU.U l^uiig nurodium none U.U

PBMCPWM 0.0
L»ung noroDiasi iiNr aipna

+ EL-1 beta
0.0

A AU.U idling noroDiasi jul-4 u.u

Ramos fB cell 1 none 0 0 Lunt? fibroblast TT -Q 0 0

Ramos (B cell)

ionomycin
0.0 Lung fibroblast IL-13 0.0

B lymphocytes PWM 0.0 Lung fibroblast IFN 0.0
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gamma

P lvrrmVirirvtpc C*T)d(Y(jd lympnocyico \^utr\jxj

andIL-4
0.0

T^PTTrifll fibroblast

CCD1070rest
0.0

EOL-1 dbcAMP 0.0
DpTTYial fibroblast

CCD1070 TNF alpha 1

0.0

FOT -1 HhrAMP
PMA/ionomycin

0.0
Tlf^rmfll fibrnblfl<itX^wJLlllCll JiUlwUlddv

CCD1070 IL-1 beta
0.0

Dendritic cells none 0.0
Dermal fibroblast IFN

gammao
. .

.

0.0

Dendritic cells LPS ! 0.0 Dermal fibroblast IL-4 0.0
i

Dendritic cells anti-

CD^ 0.0 IBD Colius 2 0.0

Monocytes rest 0.0 IBD Crohn's 0.0

Monocytes LPS 0.0 Colon '

0.0

Macrophages rest 0.0 Lung
j

0.0

Macrophages LPS 0.0 Thymus 1 40.3

HUVEC none 0.0 Kidney 100.0

HUVEC starved 0.0

CNS_neurodegeneration_vl.O Summary: Agl799 Expression oftheNOV6 gene is

low/undetectable in all samples on this panel. (CTs>35). (Data not shown.) The amp plot

indicates that there is a high probability of a probe failure.

5 Panel 1JD Summary: Agl799 Expression of theNOV6 gene is restricted to a few

samples, with highest expression in the trachea and adrenal gland (CTs=31). Thus, expression

ofthis gene could be used as a marker of these tissue types.

Panel 2D Summary: Agl799 Expression of the NOV6 gene is restricted to a samples

derived from thyroid (CT=33.5). Thus, expression ofthis gene could be used as a marker of

10 thyroid tissue.

Panel 4D Summary: Agl.799 Expression of the NOV6 gene is restricted to a samples

derived from thymus and kidney (CTs=33-34). Thus, expression of this gene could be used as

a marker of these tissues.

Panel 5D Summary: Agl799 Expression of theNOV6 gene is low/undetectable in all

15 samples on this panel. (CTs>35). (Data not shown.) The amp plot indicates that there is a high

probability of a probe failure.

NOV5
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Expression ofgeneNOV5 was assessed using the primer-probe set Ag2911, described

in Table 53. Results ofthe RTQ-PCR runs are shown in Table 54.

Table 53. Probe Name Ag2911

Primers Sequences Length Start PositionSEQ ID NO:

Forward 5 • -cagggatggaatgcattatg-3

'

20 349 191

Probe TET-5 » -caatgtcacctgtactcagatctgtga-3 ' -TAMRA 27 371 192

Reverse 5 ' -gctctccaaagcagtaaggaa-3

•

21 422 193
;

5 Table 54. Panel 1.3D

i issue inarne
ReI.Exp.(%)Ag2911,

Run 162292963
J. laaUC lidLUC

Rel. Exp.(%) Ag2911,

Run 162292963

Liver adenocarcinoma 0.0 Kidney (fetal) 0.0

Pancreas 0.0
1

Renal ca. 786-0 0.0

Pancreatic ca. CAPAN
2

0.0
1

Renal ca. A498
'

0.0

Adrenal gland 0.0 Renal ca. RXF 393 0.0

Thyroid 0.0 Renal ca. ACHN 0.0

Salivary gland 0.0 Renal ca.UO-31 0.0

0 0V/.Vl Renal ca TK-10 0.0

Brain (fetal) 0.0 Liver 0.0

Brain (whole) 21.5 Liver (fetal) 0.0

Brain (amygdala) 15.8
Liver ca.

(hepatoblast) HepG2 !

0.0

Brain (cerebellum) 53.2 Lung 0.0

Brain (hippocampus) 10.5 Lung (fetal) 0.0

Brain (substantia nipra^Mmf± Hill \ OUUQlCUiLlU LXX f-yL CI / 3.2
Lung ca. (small cell) i

LX-1
0.0

Brain (thalamus) 0.0 !

Lung ca. (small cell)

NCI-H69
0.0

Cerebral Cortex 54.0
Lung ca. (s.cell var.)

;

SHP-77
12.4

Spinal cord o.o
1 Lung ca. (large

cell)NCI-H460
3.8

glio/astro U87-MG 0.0
Lung ca. (non-sm.

cell) A549
0.0

gUo/astroU-118-MG 0.0
Lung ca. (non-s.cell)

NCI-H23
0.0

astrocytoma SW1 783 2.7
Lung ca. (non-s.cell)

HOP-62
0.0

neuro*; met SK-N-AS 0.0
Lung ca. (non-s.cl)

NCI-H522
0.0

astrocytoma SF-539 0.0
Lung ca. (squam.)

SW900
0.0
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astrocytoma SNB-75 0.0
Lung ca. (squam.)

NCI-H596
0.0

glioma SNB-19 0.0 Mammary gland 0.0

glioma U251 0.0
.Breast ca. {pi.eij

MCF-7
0.0

glioma SF-295 0.0
Breast ca.* (pl.etj

MDA-MB-231
0.0

Heart (fetal) 0.0
Breast ca * fol efl

T47D
4.2

Heart 6.7 Breast ca.BT^^ 0.0

100 0 Breast ca MDA-N 0.0

Skeletal muscle 8.3 Ovary 0.0

Bone marrow 0.0
Uvarian ca. uvlak-
3

3.4

Thymus 15.0
Uvarian ca. uvcak.-:

4
0.0

Spleen 2.2
Uvanan ca. UVLAK-
5

0.0

Lymph node 0.0
Uvanan ca. UVUAK-,
8

0.0

Colorectal 3.3
Ovarian ca. lvjrROV-

;

1

0.0

Stomach 0.0
Ovarian ca * fascitesY

SK-OV-3
I

0.0

n o TTteni*; i 2.5

Colon ca.SW480 0.0
j
Placenta 0.0

Colon ca.*

ow uzu^o vy <+ou iiiclj
0.0 Prostate 0.0

Colon ca.HT29 0.0
|

Prostate ca.* (bone
j

metYPC-3
0.0

Colon ca. HCT-116 0.0 Testis ! 6.7

Colon ca. CaCo-2 0.0
Melanoma !

Hs688(A) T
12.9

Colon ca.
0.0

Melanoma* (met)

118688(6) T
0.0

Colon ca.HCC-2998 0.0 Melanoma UACC-62 0.0

Gastnc ca.* (liver met)

NCI-N87
0.0 Melanoma M14

|

0.0

Bladder 1.8
Melanoma LUX ,

IMVI
3.3

Trachea 3.4
Melanoma* (met)

SK-MEL-5
0.0

Kidney
]

0.0 Adipose 0.0
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CNS_neurodegeneration_vl.O Summary: Ag2911 Amp plot shows that there were

experimental difficulties with this run and gene NOV5. (Data not shown.)

Panel 1.3D Summary: Ag291 1 The NOV5 gene, a fatty acid binding homolog,

appears to be differentially expressed in adult (CT value = 34) vs fetal skeletal muscle (CT

5 value = 38). This gene product may be useful for the differentiation of the adult from the fetal

source of this tissue. Fatty acid binding proteins sequester fatty acid moieties thereby

protecting against intracellular lipotoxicity. Thus, an activator of this gene product may be a

treatment for the prevention of lipotoxicity in skeletal muscle. Furthermore, increased

intracellular triglyceride accumulation is considered to be pathogenically important in skeletal

10 muscle insulin resistance and Type 2 diabetes. Thus, therapeutic modulation of the expression

or function ofthis gene may be effective in the treatment ofType 2 diabetes.

References:

Unger R, Orci L. Diseases of liporegulation: new perspective on obesity and related

disorders. FASEB J. 2001 Feb;15(2):3 12-21. Review.

15 Obesity-related diseases now threaten to reach epidemic proportions in the United

States. Here we review in a rodent model of genetic obesity, the fa/fa Zucker diabetic fatty

(ZDF) rat, the mechanisms involved in the most common complications ofdiet-induced

human obesity, i.e., noninsulin-dependent diabetes mellitus, and myocardial dysfunction. In

ZDF rats, hyperphagia leads to hyperinsulinemia, which up-regulates transcription factors that

20 stimulate lipogenesis. This causes ectopic deposition oftriacylglycerol in nonadipocytes,

providing fatty acid (FA) substrate for damaging pathways ofnonoxidative metabolism, such

as ceramide synthesis. In beta cells and myocardium, the resulting functional impairment and

apoptosis cause diabetes and cardiomyopathy. Interventions that lower ectopic lipid

accumulation or block nonoxidative metabolism ofFA and ceramide formation completely

25 prevent these complications. Given the evidence for a similar etiology for the complications of

human obesity, it would be appropriate to develop strategies to avert the predicted epidemic of

lipotoxic disorders.

PMID: 11156947

Unger R, Orci L. Lipotoxic diseases ofnonadipose tissues in obesity. Int J Obes Relat

30 Metab Disord. 2000 Nov;24 Suppl 4:S28-32. Review.

It is proposed that an important function of leptin is to confine the storage of

triglycerides (TG) to the adipocytes, while limiting TG storage in nonadipocytes. Excess TG

deposition in nonadipocytes leads to impairment of functions, increased ceramide formation,

which triggers nitric oxide-mediated lipotoxicity and lipoapoptosis. The fact that TG content
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in nonadipocytes normaUy remains within a very narrow range irrespective of excess caloric

intake, while TG content of adipocytes rises, is consistent with a system of fatty acid (FA)

homeostasis in nonadipose tissues. When leptin is deficient or leptin receptors are

dysfunctional, TG content in nonadipose tissues such as pancreatic islets, heart and skeletal

5 muscle, can increase 10-50-fold, suggesting that leptin controls the putative homeostatic

system for intracellular TG. The fact that function and viability ofnonadipocytes is

compromised when their TG content rises above normal implies that normal homeostasis of

their intracellular FA is critical for prevention ofcomplications of obesity. FA overload of

skeletal muscle, myocardium and pancreatic islets cause, respectively, insulin resistance,

10 lipotoxic heart disease and adipogenic type 2 diabetes. All can be completely prevented by

treatment with antisteatotic agents such as troglitazone. In diet-induced obesity, leptin

signaling is normal initially and lipotoxic changes are at first prevented; later, however, post-

receptor leptin resistance appears, leading to dysfunction and lipoapoptosis in nonadipose

tissues, the familiar complications of obesity.

15 PMID: 11126236

Panel 2D Summary: Ag291 1 Expression ofgene NOV5 is low/undetectable in all

samples on this panel (CTs>35). (Data not shown.)

Panel 4D Summary: Ag2911 Expression of gene NOV5 is low/undetectable in all

samples on this panel (CTs>35). (Data not shown.)

20

NOV13

Expression of gene NOV13 was assessed using the primer-probe set Agl559,

described in Table 55. Results ofthe RTQ-PCR runs are shown in Table 56.

Table 55. Probe Name Agl559

Primers Sequences Length Start Position SEQ ID NO:

Forward 5 ' -caggacctcggttatcaaca-3

'

20 406 194

Probe TET-5 1 -acctacgttgagcaaccgtgccg-3 1 -TAMRA 23 426 19S

Reverse 5 1 -atcgtactcgctggcgtaa-3

'

19 483 196

25

Table 56. Panel 5D

Tissue Name
Rel. Exp.(%)

Agl559, Run
169269222

Tissue Name
Rel. Exp.(%)

Agl559, Run
169269222

97457_Patient-

02go_adipose
0.0 94709_Donor 2 AM - A_adipose 0.0
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y /47o_ratient-

07sk skeletal muscle
0.0 94710_Donor 2 AM - B_adipose 0.0

y /4 / /__Pauent-

07ut uterus
0.0 9471 l_Donor 2 AM - C_adipose 0.0

y /4/o_rauent-

07pl_placenta
0.0 94712_Donor 2 AD - A_adipose 0.0

y /4oi_ratient-

08sk skeletal muscle
0.0 94713_Donor 2 AD - B_adipose 0.0

y /4e2Jrauent-
08ut uterus

0.0 94714_Donor 2 AD - C_adipose 0.0

y /4o3_Pauent-

08pl_placenta
0.0

y4 /4z_jJonor j u -

A_Mesenchymal Stem Cells
0.0

97486_Patient-

09sk skeletal muscle
0.0

c\An Art r\«-«.- o tt94743_Donor 3 U -

B_Mesenchymal Stem Cells
0.0

97487_Patient-

09ut uterus
100.0 94730_Donor 3 AM - A_adipose

j

0.0

y /4oo_ratieiit-

09pl_placenta
0.0 94731_Donor 3 AM - B_adipose 0.0

y /4yz_ratient-

10ut_uterus
0.0 94732_Donor 3 AM - C_adipose

j

0.0

y74y3_Pauent-

10pl_placenta
0.0 94733JDonor 3 AD - A_adipose 0.0

y /4yo_Patient-

llgo_adipose
0.0 94734_Donor 3 AD - B_adipose 0.0

y /4yo_rauent-

1 lsk_skeletal muscle
0.0 94735_Donor 3 AD - C_adipose 0.0

y /4y /_ratient-

llut_uterus
0.0 77138_Liver_HepG2untreated

j

0.0

97498_Patient-

llpLplacenta
0.0

73556_Heart_Cardiac stromal

cells (primary)
0.0

y /5UU_Jrauent-

12go_adipose
0.0 81735_Small Intestine 0.0

975UInpatient-

12sk_skeletal muscle
0.0

/Z4uyj^dney_Proximal

Convoluted Tubule
0.0

y7ouz_.ratient-

12ut_uterus
0.0 82685J3mall intestine__Duodenum 0.0

97503_Patient-

1zpl placenta
0.0

90650_Adrenal_Adrenocortical 1

adenoma
j

0.0

94721_Donor2U-
A_Mesenchymal Stem
ueiis

0.0 72410^Kidney-HRCE 0.0

94722JDonor2U-
D lYXOoGJUwJJjrJLlial OlCILL

Cells

7941 1 Tvirtnev TTRP

94723_Donor2U-
C_Mesenchymal Stem

0.0
73139_Uterus_Uterine smooth

{

muscle cells
0.0
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Panel 1.3D Summary: Agl559 Expression oftheNOV13 gene is low/undetectable in

all samples on this panel. (CTs>35). (Data not shown.) The data suggest that there was a

possible probe failure.

5 Panel 2.2 Summary: Agl559 Expression ofthe NOV1 3 gene is low/undetectable in
.

all samples on this panel. (CTs>35). (Data not shown.) The data suggest that there was a

possible probe failure.

Panel 5D Summary: Agl 559 Expression of the NOV13 gene is limited to placental

tissue (CT=34.7). Thus, expression of this gene could be used as a marker for this tissue.

10 Furthermore, this novel cytoplasmic protein may be important for the pathogenesis, diagnosis,

and/or treatment ofreproductive diseases.

Example 3. SNP analysis ofNOVX clones

SeqCallingTM Technology: cDNA was derived from various human samples

15 representing multiple tissue types, normal and diseased states, physiological states, and

developmental states from different donors. Samples were obtained as whole tissue, cell lines,

primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been

treated with biological or chemical agents that regulate gene expression for example, growth

factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's

20 proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for

corrections if appropriate. cDNA sequences from all samples were assembled with themselves

and with public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling

database of SeqCalling assemblies. Each assembly contains one or moTe overlapping cDNA

sequences derived from one or more human samples. Fragments and ESTs were included as

25 components for an assembly when the extent of identity with another component of the

assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants

such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations.

Variant sequences are included in this application. A variant sequence can include a

single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a

30 "cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A

SNP can arise in several ways. For example, a SNP may be due to a substitution ofone

nucleotide for another at the polymorphic site. Such a substitution can be either a transition or
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a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a

nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which

one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring

within genes may result in an alteration of the amino acid encoded by the gene at the position

5 ofthe SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a

SNP encodes the same amino acid as a result ofthe redundancy of the genetic code. SNPs

occurring outside the region ofa gene, or in an intron within a gene, do not result in changes in

any amino acid sequence ofa protein but may result in altered regulation of the expression

pattern for example, alteration in temporal expression, physiological response regulation, cell

10 type expression regulation, intensity of expression, stability of transcribed message.

Method of novel SNP Identification: SNPs are identified by analyzing sequence

assemblies using CuraGen's proprietary SNPTool algorithm. SNPTooi identifies variation in

assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both

ends ofan alignment; Window size (number ofbases in a view) is 10; The allowed number of

15 mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum

number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly

and displays SNP positions, associated individual variant sequences in the assembly, the depth

of the assembly at that given position, the putative assembly allele frequency, and the SNP

sequence variation. Sequence traces are then selected and brought into view for manual

20 validation. The consensus assembly sequence is imported into CuraTools along with variant

sequence changes to identify potential amino acid changes resulting from the SNP sequence

variation. Comprehensive SNP data analysis is then exported into the SNPCalling database.

Method of novel SNP Confirmation: SNPs are confirmed employing a validated

method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for

25 Pyrosequencing can be found in: Alderborn et al. Determination of Single Nucleotide

Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research. 10,

Issue 8, August. 1249-1265. In brief, Pyrosequencing is a real time primer extension process

of genotyping. This protocol takes double-stranded, biotinylated PCR products from genomic

DNA samples and binds them to streptavidin beads. These beads are then denatured producing

30 single stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect

bioluminometric assay ofpyrophosphate (PPi) that is released from each dNTP uponDNA

chain elongation. Following Klenow polymerase-mediated base incorporation, PPi is released

and used as a substrate, together with adenosine 5
?

-phosphosulfate (APS), for ATP sulfurylase,

which results in the formation ofATP. Subsequently, the ATP accomplishes the conversion of
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luciferin to its oxi-derivative by the action of luciferase. The ensuing light output becomes

proportional to the number ofadded bases, up to about four bases. To allow processivity ofthe

method dNTP excess is degraded by apyrase, which is also present in the starting reaction

mixture, so that only dNTPs are added to the template during the sequencing. The process has

5 been fully automated and adapted to a 96-well format, which allows rapid screening of large

SNP panels. The DNA and protein sequences for the novel single nucleotide polymorphic

variants are reported. Variants are reported individually but any combination of all or a select

subset ofvariants are also included. In addition, the positions of the variant bases and the

variant amino acid residues are underlined.

10 Results
|

Variants are reported individually but any combination of all or a select subset of

variants are also included as contemplated NOVX embodiments of the invention.

NOV2a SNP data:

1 5 NOV2a has two SNP variants, whose variant positions for its nucleotide and amino

acid sequences is numbered according to SEQ ID NOs:9 and 10, respectively. The nucleotide

sequence of the NOV2a variant differs as shown in Table 57.

Table 57. cSNP and Coding Variants for NOV2a

NT Position
of cSNP

Wild Type
NT

Variant NT Amino Acid
position

Amino Acid
Change

633 A G 199 E->G

941 G A 302 G->S

1156 T C 373 No change

20 NOV2b SNP data:

NOV2b has four SNP variants, whose variant positions for its nucleotide and amino

acid sequences is numbered according to SEQ ID NOs:l 1 and 12, respectively. The

nucleotide sequence of the NOV2b variant differs as shown in Table 58.

Table 58. cSNP and Coding Variants for NOV2b

NT Position
of cSNP

Wild Type
NT

Variant NT Depth Putative
Allele Freq.

635 G A 37 0.216

786 c T 43 0.047

!
948 A G 37 0.162

1119 T C 26 0.231

25
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NOV2c SNP data:

NOV2c has four SNP variants, whose variant positions for its nucleotide and amino

acid sequences is numbered according to SEQ ID NOs:13 and 14, respectively. The

nucleotide sequence of the NOV2c variant differs as shown in Table 59.

Table 59. cSNP and Coding Variants for NOV2c

NT Position
Of CSNP

Wild Type
NT

Variant NT Depth Putative
Allele Freq.

149 A G 16 0.375

174 T C 16 0.125

175 T C 16 0.125

320 C T 15 0.467

386 T C 15 0.133

435 G A 16 0.125

NOV6 SNP data:

NOV6 has one SNP variant, whose variant position for its nucleotide and amino acid

sequences is numbered according to SEQ ID NOs:25 and 26, respectively. The nucleotide

sequence of the NOV6 variant differs as shown in Table 60.

Table 60. cSNP and Coding Variants for NOV6

NT Position
of cSNP

Wild Type
NT

Variant NT Amino Acid
position

Amino Acid
Change

190 G S 64 A->T

396 A G 132 No change

NOV7a SNP data:

NOV7a has one SNP variant, whose variant position for its nucleotide and amino acid

sequences is numbered according to SEQ ID NOs:27 and 28, respectively. The nucleotide

sequence of the NOV7a variant differs as shown in Table 61.

Table 61. cSNP and Coding Variants for NOV7a

NT Position
of cSNP

Wild Type
NT

Variant NT Amino Acid
position

Amino Acid
Change

1638 c T 513 P->L

NOV8 SNP data:

309



WO 02/053742 PCT/US02/00375

NOV8 has one SNP variant, whose variant position for its nucleotide and amino acid

sequences is numbered according to SEQ ID NOs:31 and 32, respectively. The nucleotide

sequence of the NOV8 variant differs as shown in Table 62.

Table 62. cSNP and Coding Variants for NOV8

NT Position
of cSNP

Wild Type
NT

Variant NT Amino Acid
position

Amino Acid
Change

102 T c 28 C->R

185 A G 55 No change

210 G A 64 A->T
225 T C 69 F->L

395 T C 125 No change

Example 4. In-frame Cloning

NOV2e

For NOV2e the cDNA coding for the DOMAIN ofNOVla from residues 51 to 400

was targeted for "in-frame" cloning by PCR. The PCR template was based on the previously

10 identified plasmid, when available, or on human cDNA(s).

Table 99. Oligonucleotide primers used to clone the target cDNA sequence:

Primers Sequences

Fl S'-GGATCC TCCCAGTTGGAGGAGGTGTTTCACTCT-3' (SEQ ID NO: 199)

Rl 5 -CTCGAG AGGAGAAGAAAATCTGCCGAAGAAGAGGATGC-3 » (SEQ ID NO: 200)

SF1 5 ' - ATGAACTGAACATAACCAACAGGCT -3' (SEQ ID NO: 201)

SF2 5 ' - GGACTTGTTCCCAGATGGCTCTA- 3 1 (SEQ ID NO: 202 )

SF3 5' -TTTAGCTTCACTTTCCTGGAGGACT-3' (SEQ ID NO: 203)

SF4 5 ' -AAAGAAAGGTGAATCTGCACTTGCCC- 3 ' (SEQ ID NO: 204)

SF5 5 ' -TTGTGGCAGTAACTGAGGAAGGC -
3

' (SEQ ID NO:205)

SRI 5 - AGCCTGTTGGTTATGTTCAGTTCAT-3 ' (SEQ ID NO:206)

SR2 5 i _ TTTTTCATTTGTTTTGCTTTCAACC-3 1 (SEQ ID NO: 207)

SR3 5 ' - AGGAATGGCTCTGTGTCATCATCTG-3 1 (SEQ ID NO:209)

SR4 5 1 - CTTTCTTCCATATGCCCTGGACTA- 3 1
(SEQ ID NO: 210)

SR5 5 ' - CAAAGGAACTGTGCAGGAACTTCT- 3 ' (SEQ ID NO: 211)

For downstream cloning purposes, the forward primer includes an in-frame Hind III

restriction site and the reverse primer contains an in-frame Xho I restriction site.

15 Two parallel PCR reactions were set up using a total of 0.5-1.0 ng human pooled

cDNAs as template for each reaction. The pool is composed of 5 micrograms of each ofthe

following human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus,

bone marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma,

Burkitt's Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary

20 gland, skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus.
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When the tissue ofexpression is known and available, the second PCR was performed

using the above primers and 0.5ng-1.0 ng ofone of the following human tissue cDNAs:

skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal

cerebellum, normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus,

5 brain substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart,

spleen, uterus, pituitary gland, lymph node, salivary gland, small intestine, prostate, placenta,

spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus.

The reaction mixtures contained 2 microliters of each ofthe primers (original

concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA)

10 and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-

reaction volume. The following reaction conditions were used:

PCR condition 1:

a) 96°C 3 minutes

b) 96°C 30 seconds denaturation

15 c) 60°C 30 seconds, primer annealing

d) 72°C 6 minutes extension

Repeat steps b-d 15 times

e) 96°C 15 seconds denaturation

20 f) 60°C 30 seconds, primer annealing

g) 72°C 6 minutes extension

25

35

Repeat steps e-g 29 times

e) 72°C 10 minutes final extension

PCR condition 2:

a) 96°C 3 minutes

b) 96°C 15 seconds denaturation

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per

30 cycle

d) 72°C 4 minutes extension

Repeat steps b-d 34 times

e) 72°C 10 minutes final extension

An amplified product was detected by agarose gel electrophoresis. The fragment was

gel-purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the

manufacturer's recommendation. Twelve clones per PCR reaction were picked and

sequenced. The inserts were sequenced using vector-specific Ml 3 Forward and Ml3 Reverse

40 primers and the gene-specific primers in Tables 88 and 89.
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Table 88. Gene-specific Primers

NOV Primers Sequences

NOVllc

SFl GCCCTCCCGGTCCAGGTC (SEQ ID NO: 200)

SF2 GGCGACGGCACCAGCATGT {SEQ ID NO: 201)

SRI GCCTGGCCTGCCGGGTTCT (SEQ ID NO: 202)

SR2 CATGAGCACGTGGTAAGCG (SEQ ID NO: 203)

Table 89. Gene-specific Primers

NOV Primers Sequences

NOVlb

SFl GTGCTGGCATTGGAGTGTTTAGTG (SEQ ID NO: 204} !

SF2 ATCAAGCACGTTGACACAGAATGAG (SEQ ID NO: 205)

SF3 GCATTCACTAACCTAACACCATTTACA (SEQ ID NO: 206)
j

SF4 GTTCAGCAGAGATGTCGTCTGACCTTC (SEQ ID NO: 2 07)

SF5 GGGATCCTCCAGATCCTGTATTTTT (SEQ ID NO: 208)

SF6 TGAAGAACACATCAACAACAGACATAA (SEQ ID NO: 209)

SRI ACTGTTTTCAGCAGCTACCTTAATTTC (SEQ ID NO: 210)

SR2 CTTGATGAATGTGTGGTACGCGAT (SEQ ID NO: 211)

SR3 GTGAATGCAAACTTGAGGTCTTTTGT (SEQ ID NO: 212)

SR4 CCTCATATAATCCTACCATTGGCTGTACT (SEQ ID NO: 213)

SR5 GAGGATCCCAGTGTAAAAATACTTCTG (SEQ ID NO: 214)

SR6 TAGCACTTCATAAGCAATAATGATCCC (SEQ ID NO: 215)

SR7 TGAGTGTACTAGCAGACACCTCAATGAT (SEQ ID NO: 216)
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OTHEREMBODIMENTS

Although particular embodiments have been disclosed herein in detail, this has been

done by way of example for purposes of illustration only, and is not intended to be limiting

with respect to the scope of the appended claims, which follow. In particular, it is

contemplated by the inventors that various substitutions, alterations, and modifications may be

made to the invention without departing from the spirit and scope of the invention as defined

by the claims. The choice ofnucleic acid starting material, clone of interest, or library type is

believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the

embodiments described herein. Other aspects, advantages, and modifications considered to be

within the scope ofthe following claims.
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WHAT IS CLAIMED IS:

1 . An isolated polypeptide comprising an amino acid sequence selected from the group

consisting of:

(a) a mature form ofan amino acid sequence selected from the group consisting of

SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28,

40, 42, 44, 46, and 198;

(b) a variant of a mature form of an amino acid sequence selected from the group

consisting ofSEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,

32, 34, 26, 28, 40, 42, 44, 46, and 198, wherein one or more amino acid

residues in said variant differs from the amino acid sequence of said mature

form, provided that said variant differs in no more than 15% of the amino acid

residues from the amino acid sequence of said mature form;

(c) an amino acid sequence selected from the group consisting SEQ ED NOS :2, 4,

6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, and

198; and

(d) a variant of an amino acid sequence selected from the group consisting ofSEQ

ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40,

42, 44, 46, and 198, wherein one or more amino acid residues in said variant

differs from the amino acid sequence of said mature form, provided that said

variant differs in no more than 15% of amino acid residues from said amino

acid sequence.

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid

sequence of a naturally-occurring allelic variant of an amino acid sequence selected

from the group consisting SEQ ED NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28,

30, 32, 34, 26, 28, 40, 42, 44, 46, and 198.

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid

sequence that is the translation ofa nucleic acid sequence differing by a single

nucleotide from a nucleic acid sequence selected from the group consisting ofSEQ ID

NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45,

and 197.
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4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises

a conservative amino acid substitution.

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a

polypeptide comprising an amino acid sequence selected from the group consisting of:

(a) a mature form ofan amino acid sequence selected from the group consisting of

SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28,

40, 42, 44, 46, and 198;

(b) a variant of a mature form ofan amino acid sequence selected from the group

consisting ofSEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,

32, 34, 26, 28, 40, 42, 44, 46, and 198, wherein one or more amino acid

residues in said variant differs from the amino acid sequence ofsaid mature

form, provided that said variant differs in no more than 15% of the amino acid

residues from the amino acid sequence of said mature form;

(c) an amino acid sequence selected from the group consisting ofSEQ ID NOS:2,

> 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46,

and 198;

(d) a variant of an aminp acid sequence selected from the group consisting SEQ ID

NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42,

44, 46, and 198, wherein one or more amino acid residues in said variant differs

from the amino acid sequence of said mature form, provided that said variant

differs in no more than 15% of amino acid residues from said amino acid

sequence;

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising

an amino acid sequence chosen from the group consisting of SEQ ED NOS:2, 4,

6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 26, 28, 40, 42, 44, 46, and

198, or a variant of said polypeptide, wherein one or more amino acid residues

in said variant differs from the amino acid sequence of said mature form,

provided that said variant differs in no more than 15% of amino acid residues

from said amino acid sequence; and

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e).
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6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the

nucleotide sequence of a naturally-occurring allelic nucleic acid variant.

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a

polypeptide comprising the amino acid sequence ofa naturally-occurring polypeptide

variant.

8. The nucleic acid molecule ofclaim 5, wherein the nucleic acid molecule differs by a

single nucleotide from a nucleic acid sequence selected from the group consisting of

SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41,

43, 45, and 197.

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a

nucleotide sequence selected from the group consisting of:

(a) a nucleotide sequence selected from the group consisting ofSEQ ID NOS: 1 3,

5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and

197;

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide

sequence selected from the group consisting ofSEQ ID NOS:l, 3, 5, 7, 9, 1 1,

13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 197,

provided that no more than 20% of the nucleotides differ from said nucleotide

sequence;

(c) a nucleic acid fragment of (a); and

(d) a nucleic acid fragment of (b)

.

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes

under stringent conditions to a nucleotide sequence chosen from the group consisting

SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41,

43, 45, and 197, or a complement of said nucleotide sequence.

1 1 . The nucleic acid molecule ofclaim 5, wherein the nucleic acid molecule comprises a

nucleotide sequence selected from the group consisting of:

(a) a first nucleotide sequence comprising a coding sequence differing by one or

more nucleotide sequences from a coding sequence encoding said amino acid
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sequence, provided that no more than 20% of the nucleotides in the coding

sequence in said first nucleotide sequence differ from said coding sequence;

(b) an isolated second polynucleotide that is a complement of the first

polynucleotide; and

(c) a nucleic acid fragment of (a) or (b).

1 2. A vector comprising the nucleic acid molecule of claim 1 1

.

13. The vector ofclaim 12, further comprising a promoter operably-linked to said nucleic

acid molecule.

14. A cell comprising the vector of claim 12.

1 5. An antibody that binds immunospecifically to the polypeptide of claim 1

.

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody.

17. The antibody of claim 15, wherein the antibody is a humanized antibody.

18. A method for determining the presence or amount of the polypeptide of claim 1 in a

sample, the method comprising:

(a) providing the sample;

(b) contacting the sample with an antibody that binds immunospecifically to the

polypeptide; and

(c) determining the presence or amount of antibody bound to said polypeptide,

thereby determining the presence or amount of polypeptide in said sample.

19. A method for determining the presence or amount of the nucleic acid molecule of

claim 5 in a sample, the method comprising:

(a) providing the sample;

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and

(c) determining the presence or amount of the probe bound to said nucleic acid

molecule,

thereby determining the presence or amount of the nucleic acid molecule in said sample.
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20. The method of claim 1 9 wherein presence or amount of the nucleic acid molecule is

used as a marker for cell or tissue type.

21. The method of claim 20 wherein the cell or tissue type is cancerous.

22. A method of identifying an agent that binds to a polypeptide ofclaim 1, the method

comprising:

(a) contacting said polypeptide with said agent; and

(b) determining whether said agent binds to said polypeptide.

23. The method of claim 22 wherein the agent is a cellular receptor or a downstream

effector.

24. A method for identifying an agent that modulates the expression or activity of the

polypeptide of claim 1, the method comprising:

(a) providing a cell expressing said polypeptide;

(b) contacting the cell with said agent, and

(c) determining whether the agent modulates expression or activity of said

polypeptide,

whereby an alteration in expression or activity of said peptide indicates said agent modulates

expression or activity of said polypeptide.

25. A method for modulating the activity ofthe polypeptide of claim 1, the method

comprising contacting a cell sample expressing the polypeptide of said claim with a

compound that binds to said polypeptide in an amount sufficient to modulate the

activity ofthe polypeptide.

26. A method oftreating or preventing a NOVX-associated disorder, said method

comprising administering to a subject in which such treatment or prevention is desired

the polypeptide of claim 1 in an amount sufficient to treat or prevent saidNOVX-

associated disorder in said subject.
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27. The method ofclaim 26 wherein the disorder is selected from the group consisting of

cardiomyopathy and atherosclerosis.

28. The method ofclaim 26 wherein the disorder is related to cell signal processing and

metabolic pathway modulation.

29. The method of claim 26, wherein said subject is a human.

30. A method of treating or preventing aNOVX-associated disorder, said method

comprising administering to a subject in which such treatment or prevention is desired

the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX-

associated disorder in said subject.

3 1 . The method of claim 30 wherein the disorder is selected from the group consisting of

cardiomyopathy and atherosclerosis.

32. The method ofclaim 30 wherein the disorder is related to cell signal processing and

metabolic pathway modulation.

33. The method ofclaim 30, wherein said subject is a human.

34. A method oftreating or preventing a NOVX-associated disorder, said method

comprising administering to a subject in which such treatment or prevention is desired

the antibody of claim 15 in an amount sufficient to treat or prevent saidNOVX-

associated disorder in said subject

35 . The method ofclaim 34 wherein the disorder is diabetes.

36. The method of claim 34 wherein the disorder is related to cell signal processing and

metabolic pathway modulation.

37. The method of claim 34, wherein the subject is a human.
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38. A pharmaceutical composition comprising the polypeptide of claim 1 and a

pharmaceutically-acceptable carrier.

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a

pharmaceutically-acceptable carrier.

40. A pharmaceutical composition comprising the antibody of claim 15 and a

pharmaceutically-acceptable carrier.

41. A kit comprising in one or more containers, the pharmaceutical composition of claim

38.

42. A kit comprising in one or more containers, the pharmaceutical composition of claim

39.

43. A kit comprising in one or more containers, the pharmaceutical composition of claim

40.

44. A method for deteraiining the presence of or predisposition to a disease associated with

altered levels of the polypeptide of claim 1 in a first mammalian subject, the method

comprising:

(a) measuring the level of expression of the polypeptide in a sample from the first

mammalian subject; and

(b) comparing the amount of said polypeptide in the sample of step (a) to the

amount of the polypeptide present in a control sample from a second

mammalian subject known not to have, or not to be predisposed to, said

disease;

wherein an alteration in the expression level of the polypeptide in the first subject as compared

to the control sample indicates the presence of or predisposition to said disease.

45. The method of claim 44 wherein the predisposition is to a cancer.

320



WO 02/053742 PCT/US02/00375

46. A method for determining the presence of or predisposition to a disease associated with

altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the

method comprising:

(a) measuring the amount of the nucleic acid in a sample from the first mammalian

subject; and

(b) comparing the amount of said nucleic acid in the sample of step (a) to the

amount of the nucleic acid present in a control sample from a second

mammalian subject known not to have or not be predisposed to, the disease;

wherein an alteration in the level of the nucleic acid in the first subject as compared to the

control sample indicates the presence of or predisposition to the disease.

47. The method ofclaim 46 wherein the predisposition is to a cancer.

48. A method of treating a pathological state in a mammal, the method comprising

administering to the mammal a polypeptide in an amount that is sufficient to alleviate

the pathological state, wherein the polypeptide is a polypeptide having an amino acid

sequence at least 95% identical to a polypeptide comprising an amino acid sequence of

at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,

26, 28, 40, 42, 44, 46, and 198, or a biologically active fragment thereof.

49. A method of treating a pathological state in a mammal, the method comprising

administering to the mammal the antibody of claim 15 in an amount sufficient to

alleviate the pathological state.
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