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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.

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

recombinant methods for producing these nucleic acids and polypeptides.

SUMMARY OF THE INVENTION

The invention is based in part upon the discovery of nucleic acid sequences encoding
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX,
or NOV1-99 nucleic acids and polypeptides. These nucleic acids and polypeptides, as well as
derivatives, homologs, analogs and fragments thereof, will hereinafter be collectively
designated as “NOVX” nucleic acid or polypeptide sequences.

In one aspect, the invention provides an isolated NOVX nucleic acid molecule
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the
nucleic acids disclosed in SEQ ID NOS:2n-1, wherein n is an integer between 1 and 162, . In
some embodiments, the NOVX nucleic acid molecule will hybridize under stringent

conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes

- aprotein-coding sequence of a NOVX nucleic acid 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 of SEQ ID NOS:2n, wherein n

is an integer between 1 and 162. The nucleic acid can be, for example, a genomic DNA
fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID
NOS:2n-1, wherein n is an integer between 1 and 162.

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS:2n-1,

wherein n is an integer between 1 and 162) or a complement of said oligonucleotide.
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Also included in the invention are substantially purified NOVX polypeptides (SEQ ID
NOS:2n, wherein n is an integer between 1 and 162). In certain embodiments, the NOVX
polypeptides include an amino acid sequence that is substantially identical to the amino acid
sequence of a human NOVX polypeptide.

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

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

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

In another aspect, the invention includes a method of detecting the presence of a
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that
selectively binds to the polypeptide under conditions allowing for formation of a complex
between the polypeptide and the compound. The complex is detected, if present, thereby
identifying the NOVX polypeptide within the sample.

The invention also includes methods to identify specific cell or tissue types based on
their expression of a NOVX.

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

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

containing) or inorganic molecule, as further described herein.
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Also within the scope of the invention is the use of a therapeutic in the manufacture of
a medicament for treating or preventing various disorders or syndromes described below.

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

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

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

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

In yet another aspect, the invention includes a method for determining the presence of
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX

nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the

3
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amount of the NOVX polypeptide in a test sample from the subject and comparing the amount
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a
control sample. An alteration in the level of the NOVX polypeptide in the test sample as
compared to the control sample indicates the presence of or predisposition to a disease in the
subject. Preferably,l the predisposition includes, e.g., the diseases and disorders disclosed
above and/or other pathologies and disorders of the like. Also, the expression levels of the new
polypeptides of the invention can be used in a method to screen for various cancers as well as
to determine the stage of cancers.

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

In yet another aspect, the invention can be used in a method to identity the cellular
receptors and downstream effectors of the invention by any one of a number of techniques
commonly employed in the 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
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.

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

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

4
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polynucleotides” and the corresponding encoded polypeptides are referred to as "NOVX

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

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

nucleic acids and their encoded polypeptides.
TABLE A. Sequences and Corresponding SEQ ID Numbers

SEQID
N.OVX Internal Identification NO . SEQ ID ITIO Homology
Assignment (nucleic | (polypeptide)
acid)
la CG56592-01 1 2 Claudin 6-like
1b CG56586~-01 3 4 Claudin-3-like
ic CG56592-03 5 6 Claudin-6-like
1d CG56592-02 7 8 Claudin 6-1like
2 CG56596-01 9 10 Protein Serine Kinase -like
3a CG56594-01 11 12 Claudin-19-like
3b CG56594-02 13 14 Claudin-19-1like
3¢ CGE57576-01 15 16 Claudin-19-1ike
4a CG56589-01 17 18 Claudin-6-like
4b CG56589-01 19 20 Claudin-6-1like
4c CGE56589-02 21 22 Claudin-6-like
5a CG56635-01 23 24 Monocarboxylate transporter
(MCT3) -1ike
5b CG56635-02 25 26 Monocarboxylate transporter
3-1like
5¢c CG56635-03 27 28 Monocarboxylate transporter
3-like
5d CG56635-04 29 30 Monocarboxylate transporter
3-like
S5e CE56635-05 31 32 Monocarboxylate transporter
3-1like
6 CG56674-01 33 34 Nitrilase-1-like
7a CG56613-01 35 36 Cleavage Signal-1 Protein-
Like
7b CG56613-02 37 38 Cleavage Signal-1 Protein-
Like
7¢ CG56613-03 39 40 Cleavage Signal-1 Protein-
Like
7d 174307820 41 42 Cleavage Signal-1l Protein-
Like
e 167474749 323 324 Cleavage Signal-1 Protein-
Like
8 153472451 43 44 Matriptase -like
9a CG@56554-01 45 46 Neuropeptide Y/Peptide YY
receptor -like
9b CG56554-02 47 48 Neuropeptide Y/Peptide YY"
receptor -like
10 CG55964-01 49 50 G-Protein Coupled Receptor-
like
11 CG55966-01 51 52 G-Protein Coupled Receptor-
like
12 CG56003-01 53 54 Neuromodulin-like
13a CG56021-01 55 56 G-Protein Coupled Receptor-
: like
13b CG56021-02 57 58 G-Protein Coupled Receptor-
like
14 CG56023-01 59 60 G-Protein Coupled Receptor-
like
L;Sa CG56065-01 61 62 G-Protein Coupled Receptor-
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like

15b CG56065-02 63 64 G-Protein Coupled Receptor-
like

l6a CG56067-01 65 66 G-Protein Coupled Receptor-
like

16b CG56753-02 67 68 G-Protein Coupled Receptor-
like

17a CG56657-01 69 70 G-Protein Coupled Receptor-
like

17b CG56657-02 71 72 G-Protein Coupled Receptor-
like

17¢c CG56659-01 73 74 G-Protein Coupled Receptor-
like

174 CG56659_02 75 76 G-Protein Coupled Receptor-
like

18a CG56663-01 77 78 G-Protein Coupled Receptor-
like

18b CG56663-~02 79 80 G-Protein Coupled Receptor-
like

1%a CG56665-01 81 82 G-Protein Coupled Receptor-
like

1%b CG56665-02 83 84 G-Protein Coupled Receptor-~
like

20 CG56667-01 85 86 G-Protein Coupled Receptor-.
like

2la CG56639-01 87 88 Adrenal Secretory Serine
Protease-Like

21b CG56639-02 89 90 Adrenal Secretory Serine
Protease-Like

22a CG56643-01 91 92 Adrenal Secretory Serine
Protease-Like

22b CG56643-02 93 94 Adrenal Secretory Serine
Protease-Like

22c CG56643-03 95 96 Adrenal Secretory Serine
Protease-Like

23a CG56647-02 97 98 Serine Protease DESCl-like

23b CG56647-03 99 100 Serine Protease DESCl-like

23c CG56647-01 101 102 Serine Protease DESCl-like

24a CG56155-01 103 104 Parchorin-like

24b CG56155-02 105 106 Parchorin-like .

25 CG56457-01 107 108 Protein Phosphatase-like

26a CG56461-01 109 110 GAGE-7-1like

26b CG56461-02 111 112 GAGE-7-1like ¢

27a CG56645-01 113 114 Sodium-Glucose
Cotransporter-like

27b CG56645-02 115 116 Sodium-Glucose
Cotransporter-like

27c 191828203 117 118 Sodium-Glucose
Cotransporter-like

28 CG56185-01 119 120 MYD-1-like

29%a CG56187-01 121 122 CRAL-TRIO-1like

29 CG56187-03 123 124 CRAL-TRIO-1like

29¢c CG56189-01 125 126 CRAL-TRIO-1like

30 CG56191-01 127 128 Ryudocan-1like

31 CG56392-01 129 130 Sulfur-rich Keratin-like

32 CG56686-01 131 132 DNMT1 associated protein-1
{DMAP)

33 CG56688-01 133 134 Notchl-like

34 CG56715-01 135 136 Olfactory Receptor-like

35 CG56718-01 137 138 Olfactory Receptor-like

36a CG56729-01 139 140 Cadherin 11-like

36b CG56729-02 141 142 Cadherin 11-like

37 CG56733-01 143 144 Ten-M2-1like

38 CG56737-01 145 146 Activin Beta C Chain-like

39a CG56737-02 147 148 Activin Beta C Chain-like
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39 CG56637-03 149 150 Inhibin Beta E Chain-like
40 CG56097-01 151 152 UDP Glycosyltransferase-
like

41la CG56680-01 153 154 Sodium/Hydrogen Exchanger
4-like

41b CG56680-02 155 156 Sodium/Hydrogen Exchanger
4-like

42a CG56682-01 157 158 Kupffer Cell Receptor-like

42b CG56682-02 159 160 Kupffer Cell Receptor-like ®

42c CG56682-03 161 162 Kupffer Cell Receptor-like

42d CG56682-04 163 164 Kupffer Cell Receptor-like

43 CG56690-01 165 166 P2Y Purinoceptor -like

44 CG56692-01 167 168 G Protein Coupled Receptor-
like

45 CG56694-01 169 170 Mas Proto-Oncogene-like

46a CG56696-01 171 172 Mas Proto-Oncogene-like

46b CG56696-02 173 174 Mas-Related G Protein-
Coupled Receptor-like

46c CG56702-01 175 176 Mas Proto-Oncogene-like

46d CG56698-01 177 178 Mas Proto-Oncogene-like

47 CG56700-01 179 180 Peptidyl-Prolyl Cis-Trans
Isomerase-like

48a CG56743-01 181 182 Phospholipase C Delta-4-
like

48b CG56743-02 183 184 Phospholipase C Delta-4-
like

49 CG56739-01 185 186 Leukotriene-B4 Omega-

i Hydroxylase-like

50a CG56771-01 187 188 Protein Arginine N-
Methyltransferase 2-like

50b CG56771-02 189 130 Protein Arginine N-
Methyltransferase 2-like

51 CG56759-01 191 192 Olfactory Receptor-like

52 CG56731~-01 193 134 H326-1like

53 CG56745-01 195 196 Uracil
Phosphoribosyltransferase-
Like :

54a CG56773-01 197 198 Protein Phosphatase 2C-like

54b CG56773-02 199 200 Protein Phosphatase 2C-like

55 CG56806~01 201 202 Heparan Sulfate 6-
Sulfotransferase 3-like

56a CG56816-01 203 204 N-Hydroxyarylamine
Sulfotransferase-like

56b CG56816-02 205 206 N-Hydroxyarylamine
Sulfotransferase-like

57 CG56829-01 207 208 Testis Specific Serine
Kinase-3-like

58a CG56315-01 209 210 Gap Junction Beta-5-like

58b CG56315-02 211 212 | Connexin-like

59 CG56633-01 213 214 Translation Initiation
Factor 5-like

60a CG56894-01 215 216 Lynx1-1like

60b CG56894-02 217 218 Lynxl-like

61 CG56453-01 219 220 Adlican-like

62 CG56781-01 221 222 Neuropsin Precursor-like

63 CG53054-02 223 224 Wnt-14 Precursor-like

64 CG56884-01 225 226 Dipeptidyl peptidase-like

65a CG56651-01 227 228 Protein phosphatase-like

65b CG56651~02 229 230 Protein phosphatase-like

66 CG56313-01 231 232 Olfactory receptor-like

67 CG56571-01 233 234 Olfactory Receptor-Like
Protein OLF3-like

68 CG56844-~01 235 236 Endoglin (CD105 antigen)-
like
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69a CG56950-01 237 238 Interleukin 1 Epsilon-like

69b CG56136-02 239 240 Interleukin 1 Epsilon-like

70a CGE56878-01 241 242 0S8-9-1like

70b CGE56878-04 243 244 0S-9-1like

71 CG56906-01 245 246 Sodium/Hydrogen Exchanger
6-1like

72 CG56910-01 247 248 Ubiquitin-Specific
Protease-like

73 CG56822-01 249 250 Sulfotransferase-like

74 CG56775-01 251 252 Dual Specificity
Phosphatase-like

75 CG56783-01 253 254 Dual Specificity

) Phosphatase-like

76a CG56789~-01 255 256 Dual Specificity
Phosphatase-like

76b CGE56789~-02 257 258 Dual Specificity
Phosphatase-like

77 CG56804-01 259 260 Dual Specificity
Phosphatase-like

78 CG56810~01 261 262 Dual Specificity
Phosphatase-like

79 CG56862-01 263 264 Dual Specificity
Phosphatage-like

80 CG56882-01 265 266 Dual Specificity
Phosphatase-like

8la CG56283-01 267 268 Beta-1,3-
Galactosyltransferase-like

81b CG56283-02 269 270 Beta-1,3-
Galactosyltransferase-like

82 CG56983-01 271 272 Peptide YY-like’

83 CG56890-01 273 274 G Protein-Coupled Receptor
Kinase GRK7-like

84 CG56912-01 275 276 Phospholipase C delta 1-
like

85 CG56955-01 277 278 GTPase-Activating Protein-
like

86 CG56957-01 279 280 GTPase-Activating Protein-
like

87a CG56886-01 281 282 Rho-GTPase-Activating
Protein-like

87b C@56886-02 283 284 Rho-GTPase-Activating
Protein-like

88 CG56394~01 285 286 Glycerol-3-Phosphate
Dehydrogenase-like

89 CG56396-01 287 288 Glycerol-3-Phosphate
Dehydrogenase-like

90 CG56888-01 289 290 Serine/Threonine-Protein
Kinase PAK 2-like

91 CG56779-01 291 292 D-Dopachrome Tautomerase-
like

92 CG56904-01 293 294 Secreted leucine-rich
repeat (LRR)-like

93 CG56277-01 295 296 Inosine-5'-Monophosphate
Dehydrogenase-like

94 CG56281-01 297 298 Male-Specific Lethal 3-Like
1-like

95 CG56975-01 299 300 Cysteine Conjugate Beta-
Lyase-like

96a CG56918-01 301 302 Monccarboxylate
transporter-like

96b CG56918-02 303 304 Monocarboxylate

) transporter-like

96c CG56918-03 305 306 Sugar Transporter-like

97a CG57070-01 307 308 Carboxypeptidase Al-like

97b CG57070-02 309 310 Carboxypeptidase Al-like

97¢ CG57070~-03 311 312 Carboxypeptidase Al-like
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974 CG57070-04 313 314 Carboxypeptidase Al-like
97e CG57070-05 315 316 Carboxypeptidase Ai-like
97£ CG57070-06 317 318 Carboxypeptidase Al-like
o8 CG56939-01 319 320 Agrin-like
99 CG57010-01 321 322 SNC73-1like

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.

NOVI1, NOV3, and NOV4 are homologous to a Claudin-like family of proteins. Thus,
the NOV1, NOV3, and NOV4 nucleic acids, polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions.

NOV2 is homologous to the Protein Serine Kinase-like family of proteins. Thus
NOV?2 nucleic acids, polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions.

NOVS5 is homologous to a family of Monocarboxylate transporter-like proteins. Thus,
the NOVS5 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV6 is homologous to the nitrilase-1-like family of proteins. Thus, NOV6 nucleic
acids, polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions.

NOV7 is homologous to the Cleavage Signal-1-like family of proteins. Thus NOV7
nucleic acids, polypeptides, antibodies and related compounds according to the invention will
be useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions.

NOVS8 is homologous to the Matripase-like family of proteins. Thus NOV8 nucleic
acids, polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in, various pathologies or

conditions.
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NOV9 is homologous to members of the Neuropeptide Y/Peptide YY receptor-like
family of proteins. Thus, the NOV9 nucleic acids, polypeptides, antibodies and related
compounds according to the invention will be useful in therapeutic and diagnostic applications
implicated in various pathologies or conditions. ‘

NOVs10 through 20, , NOV43, NOV44, and NOV83 are homologous to the G-Protein
Coupled Receptor-like family of proteins. Thus, these nucleic acids and polypeptides,
antibodies and related compoundé according to the invention will be useful in therapeutic and
diagnostic applications implicated in various pathologies or conditions.

NOV21 and NOV22 are homologous to the Adrenal; secretory serine protease like
growth factor binding protein-like family of proteins. Thus, NOV21 and NOV22 nucleic acids
and polypeptides, antibodies and relatedvcompounds according to the invention will be useful
in therapeutic and diagnostic applications implicated in various pathologies or conditions.

NOV23 is homologous to the Seﬁne Protease DESC-1-like family of proteins. Thus,
NOV23 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in various pathologies or conditions.

NOV24is homologous to the Parchorin-like family of proteins. Thus, NOV24 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
disorders.

NOV25 is homologous to theProtein Phosphatase-like family of proteins. ‘Thus,
NOV25 nucleic acids and polypeptides, antibodies and related compounds according to the
in{fention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions. ‘

NOV26 is homologous to the GAGE7-like family of proteins. Thus, NOV26 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies/disorders.

NOV27 is homologous to the Sodium-Glucose Cotransporter-like family of proteins.
Thus, NOV27 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV28 is homologous to the MYD-1-like family of proteins. Thus, NOV28 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or

conditions
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NOV29 is homologous to the CRAL-TRIO-like family of broteins. Thus, NOV27
nucleic acids and polypeptides, antibodies and related compounds according to the invention
will be useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV30 is homologous to the Ryudocan-like family of proteins. Thus, NOV30 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV31 is homologous to the Sulfur-rich Keratin-like family of proteins. Thus,
NOV31 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV32 is homologous to the DMNT1 associated protein-like family of proteins.
Thus, NOV32 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV33 is homologous to the Notch1-like family of proteins. Thus, NOV33 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV34, NOV35, NOVS51, NOV66, and NOV67 are homologous to the Olfactory
Receptor-like family of proteins. Thus, NOV34, NOV35, NOV51, NOV66, and NOV67
nucleic acids and polypeptides, antibodies and related compounds according to the invention
will be useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions '

NOV36 is homologous to the Cadherin 11-like family of proteins. Thus, NOV36
nucleic acids and polypeptides, antibodies and related compounds according to the invention
will be useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV37 is homologous to the Ten-M2-like family of proteins. Thus, NOV33 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or

conditions

11



WO 02/068649 PCT/US02/02785

10

15

20

25

30

NOV38 and NOV39 are homologous to the Activin/Inhibin-like family of proteins.
Thus, NOV38 and NOV39 nucleic acids and polypeptides, antibodies and related compounds
according to the inventioﬁ will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV40 is homologous to the UDP Glycosyltransferase-like family of proteins. Thus,
NOV40 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV41 is homologous to the Sodium/Hydrogen Exchanger 4-like family of proteins.
Thus, NOV41 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV42 is homologous to the Kupffer Cell Receptor-like family of proteins. Thus,
NOV42 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV45 and NOV46 is homologous to the Mas Proto-Oncogene-like family of
proteins. Thus, NOV45 and NOV46 nucleic acids and polypeptides, antibodies and related
compounds according to the invention will be useful in therapeutic and diagnostic applications
implicated in various pathologies or conditions

NOV47 is homologous to the Peptidyl-Prolyl Cis-Trans Isomerase-like family of
proteins. Thus, NOV47 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV48 is homologous to the Phospholipase C Delta-4-like family of proteins. Thus,
NOV48 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV49 is homologous to the Leukotriene-B4 Omega Hydroxylase-like family of
proteins. Thus, NOV49 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV50 is homologous to the Protein Arginine N-Methyltransferase 2-like family of

proteins. Thus, NOVS50 nucleic acids and polypeptides, antibodies and related compounds
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according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOVS52 is homologous to the H326-like family of proteins. Thus, NOV52 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV353 is homologous to the Uracil Phosphoribosyltransferase-like family of proteins.
Thus, NOV353 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV54 is homologous to the Protein Phosphatase 2C-like family of proteins. Thus,
NOV54 nucleic acids and' polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV55 is homologous to the Heparan Sulfate 6-Sulfotransferase 3-like family of
proteins. Thus, NOVS55 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions ‘

NOV56 is homologous to the N-Hydroxyarylamine Sulfotransferase 3-like family of
proteins. Thus, NOV52 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV357 is homologous to the Testis Specific Serine Kinase-3-like family of proteins.
Thus, NOV57 nucleic acids and ‘polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV58 is homologous to the Gap Junction Beta-5-like family of proteins. Thus,
NOV38 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV359 is homologous to the Translation Initiation Factor 5-like family of proteins.
Thus, NOV59 nucleic acids and polypeptides, antibodies and related compounds accordingA to
the invention will be useful in therapeutic and diagnostic applications implicated in various

pathologies or conditions
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NOV60 is homologous to the Lynx1-like family of proteins. Thus, NOV60 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV61 is homologous to the Adlican-like family of proteins. Thus, NOV61 qucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions '

NOV62 is homologous to the Neuropsin Precursor-like family of proteins. Thus,
NOV62 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions ‘

NOV63 is homologous to the Wnt-14-like family of proteins. Thus, NOV63 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions '

NOV64 is homologous to the Dipeptidyl peptidase-like family of proteins. Thus,
NOV64 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in varions
pathologies or conditions

NOV65 is homologous to the Protein phosphatase-like family of proteins. Thus,
NOV65 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV68 is homologous to the Endoglin (CD105 antigen)-like family of proteins. Thus,
NOV68 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV69 is homologous to the Interleukin 1 I:Zpsilom—like family of proteins. Thus,
NOV69 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV70 is homologous to the OS-9-like family of proteins. Thus, NOV70 nucleic

acids and polypeptides, antibodies and related compounds according to the invention will be
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useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV71 is homologous to the Sodium/Hydrogen 'Exchanger 6-like family of proteins.
Thus, NOV71 nucleic acids and polypeptides, antibodies and related compounds according to

the invention will be useful in therapeutic and diagnostic applications implicated in various

pathologies or conditions

NOV72 is homologous to the Ubiquitin Specific Protease-like family of proteins.
Thus, NOV72 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV?73 is homologous to the Sulfotransferase-like family of proteins. Thus, NOV73
nucleic acids and polypeptides, antibodies and related compounds according to the invention
will be useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV74,NOV75,NOV76, NOV77, NOV78, NOV79, and NOV80 are homologous to
the Dual Specificity Phosphatase-like family of proteins. Thus, NOV74, NOV75, NOV76,
NOV77, NOV78, NOV79, and NOV80 nucleic acids and polypeptides, antibodies and related
compounds according to the invention will be useful in therapeutic and diagnostic applications
implicated in various; pathologies or conditions

NOV81 is homologous to the Beta-1, 3-Galactosyltransferase-like family of proteins.
Thus, NOV81 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV82 is homologous to the Peptide Y'Y-like family of proteins. Thus, NOV82
nucleic acids and polypeptides, antibodies and related compounds according to the invention
will be useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

~ NOV84 is homologous to the Phospholipase C delta 1-like family of proteins. Thus,

NOV84 nucleic acids and polypeptides, antibodies and related compounds éccording to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV85, NOIV86, and NOV87 are homologous to the GTPase-Activating Protein-like
family of proteins. Thus, NOV85, NOIV86, and NOV87 nucleic acids and polypeptides,
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antibodies and related compounds according to the invention will be useful in therapeutic and
diagnostic applications implicated in various pathologies or conditions

NOV88 and NOV89 are homologous to the Glyceroil-3-Phosphate Dehydrogenase-
like family of proteins. Thus, NOV88 and NOV89 nucleic acids and polypeptides, antibodies
and related compouhds according to the invention will be useful in therapeutic and diagnostic
applications implicated in various pathologies or conditions

NOV90 is homologous to the Serine/Threonine-Protein Kinase PAK 2-like family of
proteins. Thus, NOV90 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV91 is homologous to the D-Dopachrome Tautomerase family of proteins. Thus,
NOV91 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV92 is homologous to the Secreted leucine-rich repeat (LRR)-like family of
proteins. Thus, NOV92 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV93 is homologous to the Inosine-5’-Monophosphate Dehydrogenase-like family
of proteins. Thus, NOV93 nucleic acids and polypeptides, antibodies and related compounds
according to the invention will be useful in therapeutic and diagnostic applications implicated
in various pathologies or conditions

NOV94 is homologous to the Male-Specific Lethal 3-like family of proteins. Thus,
NOV94 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV9S5 is homologous to the Cysteine Conjugate Beta Lyase-like family of proteins.
Thus, NOV95 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV96 is homologous to the Monocarboxylate transporter-like family of proteins.
Thus, NOV96 nucleic acids and polypeptides, antibodies and related compounds according to
the invention will be useful in therapeutic and diagnostic applications implicated in various

pathologies or conditions
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NOV97 is homologous to the Carboxypeptidase Al-like family of proteins. Thus,
NOV97 nucleic acids and polypeptides, antibodies and related compounds according to the
invention will be useful in therapeutic and diagnostic applications implicated in various
pathologies or conditions

NOV98 is homologous to the Agrin-like family of proteins. Thus, NOV98 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

NOV99 is homologous to the SNC73-like family of proteins. Thus, NOV99 nucleic
acids and polypeptides, antibodies and related compounds according to the invention will be
useful in therapeutic and diagnostic applications implicated in various pathologies or
conditions

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 1 Claudin-like proteins disclosed below. The
disclosed sequences have been named NOV1a, NOV1b, NOVic, NOV1d, NOVle, NOVIS,
and NOVlg.

NOVi1a
A disclosed NOV1a nucleic acid of 687 nucleotides (also referred to as CG56592-02)
encoding a novel human Claudin 6-like protein is shown in Table 1A An open reading frame

was identified beginning with an ATG initiation codon at nucleotides 6-8 and ending with a

. TAG termination codon at nucleotides 678-680. The start and stop codons are in bold letters

in Table 1A, and the 5’ and 3’ untranslated regions are underlined.
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Table 1A. NOV1a nucleotide sequence (SEQ ID NO:1).

TGACTATGGCCTGGAGTTTCCGTGCAAAARGTCCAGCTCGGGEGGCTACTTCTCTCCCTCCTTGGCTGGGTCT
GCTCCTGTGTTACCACCATCCTGCCCCAGTGGAAGACTCTTAATCTGGAACTGAACGAGATGGAGACCTGGA
TCATGGGGATTTGGGAGGTCTGCGTGCGATCGAGAGGAAGTCGCCACTGTGTGCAAGGCCTTTGAATCCTTCT
TGTCTCTGCCCCAGGAGCTCCAGGTAGCCCGCATCCTCATGGTAGCCTCCCATGGGCTGGGCCTATTGGGGC
TTTTGCTCTGCAGCTTTGGGTCTGAATGCTTCCAGTTTCACAGGATCAGATGGGTATTCAAGAGGCGGCTTG
GTCTCCTGGGAAGGACTTTGGAGGCATCCGCTTCAGCCACTACCCTCCTTCCAGTCTCCTGGGTGGCCCATG
CCACAATCCAAGACTTCTGGGATGACAGCATCCCTGACATCATACCCTCGGTGGGAGTTTGGAGGTGCCCTC
TACTTGGGCTGGGCTGCTEGGTATTTTCCTGGCTCTTGGTGCECTACTCCTCATCTTCTCGGCCTGCCTGGGA
AAAGAAGATGTGCCTTTTCCTTTGATGGCTGGTCCCACAGTCCCCCTATCCTGTGCTCCAGTGGAGGAGTCA
GATGGCTCCTTCCACCTCATGCTAAGACCTAGGAACCTG

In a search of public sequence databases, the NOV1a nucleic acid sequence, located on
chromsome 12 has 337 of 534 bases (63%) identical to a gb:GENBANK-
ID:HSA249735]acc:AJ249735.1 mRNA from Homo sapiens (CLDNG6 gene for claudin-6).

In all BLAST alignments herein, the “E-value” or “Expect” value is a numeric
indication of the 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
example, the probability that the subject (“Sbjct”) retrieved from the NOV1a BLAST analysis,
e.g., Homo sapiens CLDNG gene for claudin-6, matched the Query NOV 1a sequence purely
by chance is 1.4¢™°. 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 between two sequences.
Essentially, the E value describes the random background noise that exists for matches
between sequences.

The Expe;:t 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 of the P value (probability) to report the significance of
matches. For example, an E value of one 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.,
http://www.ncbi.nlm.nih. goxf/Education/BLASTinfo/. Occaéionally, a string of X’s or N’s
will result from a BLAST search. This is a result of automatic filtering of the query for low-
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g.,
"NNNNNNNNNNNNN") or the letter "X" in protein sequences (e.g., "XXXXXXXXX").

Low-complexity regions can result in high scores that reflect compositional bias rather than
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significant position-by-position alignment. (Wootton and Federhen, Methods Enzymol
266:554-571, 1996).

The disclosed NOV1a polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:1 has 229
amino acid residues and is presented in Table 1B using the one-letter amino acid code. Signal
P, Psort and/or Hydropathy results predict that NOV1a has no signal peptide and is likely to be
localized the plasma membrane with a certainty of 0.6400. Alternatively, NOV1a also may
localize to the Golgi body with acertainty of 0.4600, the endoplasmic reticulum (membrane)
with a certainty of 0.3700 or in the endoplasmic reticulum (lumen) with a certainty of 0.1000.
The most likely cleavage site for a NOV1a peptide is between amino acids 24 and 25, at:
VCS-CV.

Table 1B. Encoded NOV1a protein sequence (SEQ ID NO:2).

MAWSFRAKVQLGGLLLSLLGWVCSCVTTILPOQWKTLNLELNEMETWIMGIWEVCVDREEVATVCKAFESFLS
LPQELQVARILMVASHGLGLLGLLLCSFGSECFQFHRIRWVFKRRLGLLGRTLEASASATTLLPVSWVAHAT
IQDFWDDSIPDIIPRWEFGGALYLGWAAGIFLALGGLLLIFSACLGKEDVPFPLMAGPTVPLSCAPVEESDG
SFHLMLRPRNLVI :

A search of sequence databases reveals that the NOV1a amino acid sequence has 81 of
207 amino acid residues (39%) identical to, and 111 of 207 amino acid residues (53%) similar
to, the 219 amino acid residue ptnr:SWISSPROT-ACC:Q9Z262 protein from Mus musculus
(Mouse) (Claudin-6) (E = 2.7¢™).

NOV1ais predicted to be expressed in Bone Marrow, Brain, Liver, Placenta, and

Lung.

NOV1b

A disclosed NOV1b nucleic acid of 687 nucleotides (also referred to as CG56586-01)
encoding a human Claudin-3-like protein is shown in Table 1C. An open reading frame was
identified beginning with an ATG initiation codon at nucleotides 6-8 and ending with a TAG
codon at nucleotides 678-680. Putative untranslated regions upstream from the initiation
codon, and downstream from the termination codon, if any, are underlined in Table 1C. The

start and stop codons are in bold letters.
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Table 1C. NOV1b nucleotide sequence (SEQ ID NO:3).

TGACTATGGCCTGGAGTTTCCGTGCAAAAGTCCAGCTCGGGGGGCTACTTCTCTCCCTCCTTGEGCTGGGTCT
GCTCCTGTGTTACCACCATCCTGCCCCAGTGGARGACTCTTAATCTGGAACTGAACGAGATGGAGACCTGGA
TCATGGGGATTTGCGAGGTCTGCGTGGATCGAGAGGAAGTCGCCACTGTGTGCAAGGCCTTTGAATCCTTCT
TGTCTCTGCCCCAGGAGCTCCAGGTAGCCCGCATCCTCATGGTAGCCTCCCATGGGCTGGGCCTATTGGGGC
TTTTGCTCTGCAGCTTTGGGTCTGAATGCTTCCAGTTTCACAGGATCAGATGGGTATTCAAGAGGCGGCTTG
GTCTCCTGGGAAGGACTTTGGAGGCATCCGCTTCAGCCACTACCCTCCTTCCAGTCTCCTGGGTGGCCCATG
CCACAATCCAAGACTTCTGGGATGACAGCATCCCTGACATCATACCCTCGGTGGGAGTTTGGAGGTGCCCTC
TACTTGGGCTGGGCTGCTGGTATTTTCCTGGCTCTTGGTGGGCTACTCCTCATCTTCTCGGCCTGCCTGGGA
AAAGAAGATGTGCCTTTTCCTTTGATGGCTGGTCCCACAGTCCCCCTATCCTGTGCTCCAGTGCGAGGAGTCA
GATGGCTCCTTCCACCTCATGCTAAGACCTAGGAACCTG

In a search of public sequence databases, the NOV1b nucleic acid sequence, located on
chromsome 11 is 338 of 534 bases (63%) identical to a gb: GENBANK-
ID:HSA249735acc:AJ249735.1 mRNA from Homo sapiens (CLDN6 gene for claudin-6).(E =
2.8¢%).

The disclosed NOV1b polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 224
amino acid residues and is presented in Table 1D using the one-letter amino acid code. Signal
P, Psort and/or Hydropathy results predict that NOV 1b has a signal peptide and is likely to be
localized in the plasma membrane with a certainty of 0.4600; Alternatively, NOV1b may also
localize to the microbody (peroxisome) with acertainty of 0.3200, 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 NOV1b peptide is between amino acids
24 and 25, at: VCS-CV.

Table 1D. Encoded NOV1b protein sequence (SEQ ID NO:4).

MAWSFRAKVQLGGLLLSLLGWVCSCVTTILPQWKTLNLELNEMETWIMGIWEVCVDREEVATVCKAFESFLS
LPQELQVARILMVASHGLGLLGLLLCSFGSECFQFHRIRWVFKRRLGLLGRTLEASASATTLLPVSWVAHAT
IQDFWDDSIPDI IPSVGVWRCPLLGLGCWYFPGSWWATPHLLGLPGKRRCAFSFDGWSHSPPILCSSGGVRW
LLPPHAKT

A search of sequence databases reveals that the NOV1b amino acid sequence has 50 of
149 amino acid residues (33%) identical to, and 83 of 149 amino acid residues (55%) similar
to, the 219 amino acid residue ptnr:SWISSPROT-ACC:Q63400 protein from Rattus
norvegicus (Rat) (Claudin-3 (Ventral Prostate.1 Protein) (RVP1)) (E = 0.0).

NOV1b is predicted to be expressed in Bone Marrow, Brain, Liver, Placenta, and

Lung.

NOVl1e

A disclosed NOV1c nucleic acid of 642 nucleotides (also referred to as CG56592-03)

encoding a novel Claudin-6-like protein is shown in Table 1E. An open reading frame was
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identified beginning with a ATG initiation codon at nucleotides 6-8 and ending with a TAG
codon at nucleotides 609-611. The start and stop codons are in bold letters, and the 5” and 3’

untranslated regions are underlined.

Table 1E. NOV1c Nucleotide Sequence (SEQ ID NO:5)

TGACTATGGCCTGGAGTTTCCGTGCAAAAGTCCAGCTCGGGGGECTACTTCTCTCCCTCCTTGGCTGGGTC
TGCTCCTGTGTTACCACCATCCTGCCCCAGTGGAAGACTCTTAATCTGGAACTGAACGAGATGGAGACCTG
GATCATGGGGATTTGGGAGGTCTGCGTGGATCCGAGAGGAAGTCGCCACTGTGTGCAAGGCCTTTGAATCCT
TCTTGTCTCTGCCCCAGGAGCTCCAGTTTCACAGGATCAGATGGGTATTCAAGAGGCGGCTTGGTCTCCTG
GGAAGGACTTTGGAGGCATCCGCTTCAGCCACTACCCTCCTTCCAGTCTCCTGGGTGGCCCATGCCACAAT
CCAAGACTTCTGGGATGACAGCATCCCTGACATCATACCTCGGTGGGAGTTTGCAGGTGCCCTCTACTTGR
GCTGGGCTGCTGGTATTTTCCTGGCTCTTGEGTGGGCTACTCCTCATCTTCTCGGCCTGCCTGGGARAAGAA
GATGTGCCTTTTCCTTTGATGGCTGGTCCCACAGTCCCCCTATCCTGTGCTCCAGTGGAGGAGTCAGATGG
CTCCTTCCACCTCATGCTAAGACCTAGGAACCTGGTCATCTAGGACTGGCTTCTGCCAAGCGATCTCTGGAA
TAA

The disclosed NOV1c nucleic acid sequence maps to chromosome 12 and has 144 of
220 bases (65%) identical to a gb:GENBANK-ID:HSA249735]acc:AJ249735.1 mRNA from
Homo sapiens (CLDNG6 gene for claudin-6) (E = 0.0).

A disclosed NOV1c protein (SEQ ID NO:6) encoded by SEQ ID NO:5 has 201 amino
acid residues, and is presented using the one-letter code in Table 1F. Signal P, Psort and/or
Hydropathy results predict that NOV1c does have a signal peptide, and is likely to be localized
to the plasma membrane with a certainty of 0.4600. In other embodiments NOVl¢ is also
likely to be localized to the microbody (peroxisome) with a certainty of 0.2651, to
endoplasmic reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The most likely cleavage site for NOV1c is
between positions 24 and 25, (VCS-CV).

Table 1F. Encoded NOV1c protein sequence (SEQ ID NO:6).

MAWSFRAKVQLGGLLLSLLGWVCSCVTTILPQWKTLNLELNEMETWIMGIWEVCVDREEVATVCKAFESFL
SLPQELQFHRIRWVFKRRLGLLGRTLEASASATTLLPVSWVAHATIQDFWDDSIPDIIPRWEFGGALYLGW
AAGIFLALGGLLLIFSACLGKEDVPFPLMAGPTVPLSCAPVEESDGSFHLMLRPRNLVI

The disclosed NOV1c amino acid has 55 of 94 amino acid residues (58%) identical to,
and 62 of 94 amino acid residues (65%) similar to, the 220 amino acid residue
ptnr:SPTREMBL-ACC:Q9D7U6 protein from Mus musculus (Mouse) (2210404A22RIK
Protein) (E= 3.1e™).

In addition, NOVlc is predicted to be expressed in Bone Marrow, Brain, Liver,
Placenta, and Lung.

NoOvid
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A disclosed NOV1d nucleic acid of 726 nucleotides (also referred to as CG56592-02)
encoding a novel Claudin 6-like pfotein is shown in Table 1G. An open reading frame was
identified beginning with an ATG codon at nucleotides 6-8 and ending with a TAG codon at
nucleotides 693-695. The start and stop codons are in bold letters and the 5° and 3’

untranslated regions are underlined in Table 1G.

Table 1G. NOV1d nucleotide sequence (SEQ ID NO:7).

TGACTATGGCCTGGAGTTTCCGTGCAAAAGTCCAGCTCGGGGGECTACTTCTCTCCCTCCTTGGCTGGGTCT
GTTCCTGTGTTACCACCATCCTGCCCCAGTGGAAGACTCTTAATCTGGAACTGAACGAGATGGAGACCTGGA
TCATGGGGATTTGGGAGGTCTGCGTGCGATCCAGAGCGAAGTCGCCACTGTGTGCAAGGCCTTTGAATCCTTCT
TGTCTCTECCCCAGGAGCTCCAGGTAGCCCGCATCCTCATGGTAGCCTCCCATGGGCTGGGCCTATTGGGGC
TTTTGCTCTGCAGCTTTGGGTCTGAATGCTTCCAGTTTCACAGCGATCAGATGGGTATTCAAGAGGCCGGCTTG
GTCTCCTGGGAAGGACTTTGGAGGCATCCGCTTCAGCCACTACCCTCCTTCCAGTCTCCTGGGTGGCCCATG
CCACAATCCAAGACTTCTGGGATGACAGCATCCCTGACATCATACCTCGGTGGCGAGTTTGCAGGTGCCCTCT
ACTTGGGCTGGECTGCTGETATTTTCCTGECTCTTGGTGGGCTACTCCTCATCTTCTCGGCCTGCCTGGGAA
AAGAAGATGTGCCTTTTCCTTTGATGGCTGGTCCCACAGTCCCCCTATCCTGTGCTCCAGTGGAGGAGTCAG
ATGGCTCCTTCCACCTCATGCTAAGACCTAGGAACCTGGTCATCTAGCGACTGGCTTCTGCCAAGGATCTCTG
GAATAA

In a search of public sequence databases, the NOV1d nucleic acid sequence, located on
chromsome 12 has 336 of 534 bases (62%) identical to a gb: GENBANK-
ID:HSA249735|acc:AJ249735.1 mRNA from Homo sapiens (CLDNG6 gene for claudin-6) (E =
6.5¢%).

The disclosed NOV1d polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 has 229
amino acid residues and is presented in Table 1H using the one-letter amino acid code. Signal
P, Psort and/or Hydropathy results predict that NOV1d has no signal peptide and is likely to be
localized the the plasma membrane with a certainty of 0.6400. Alternatively, NOV1d may also
localize to the Golgi body with acertainty of 0.4600, the endoplasmic reticulum (membrane)
with a certainty of 0.3700 or in the endoplasmic reticulum (lumen) with a certainty of 0.1000.
The most likely cleavage site for a NOV1d peptide is between amino acids 24 and 25, at:
VCS-CV.

Table 1H. Encoded NOV1d protein sequence (SEQ ID NO:8).

MAWSFRAKVQLGGLLLSLLGWVCSCVTTILPOQWKTLNLELNEMETWIMGIWEVCVDREEVATVCKAFESFLS
LPQELQVARILMVASHGLGLLGLLLCSFGSECFQFHRIRWVFKRRLGLLGRTLEASASATTLLPVSWVAHAT
IQDFWDDSIPDIIPRWEFGGALYLGWAAGIFLALGGLLLIFSACLGKEDVPFPLMAGPTVPLSCAPVEESDG
SFHLMLRPRNLVI

A search of sequence databases reveals that the NOV1d amino acid sequence has 81 of

207 amino acid residues (39%) identical to, and 111 of 207 amino acid residues (53%) similar
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to, the 219 amino acid residue ptnr:SWISSPROT-ACC:Q9Z262 protein from Mus musculus
(Mouse) (Claudin-6) (E = 2.8¢"%).

Expression information was derived from the tissue sources of the sequences that were
included in the derivation of NOV1d. The sequence is predicted to be expressed in Bone
Marrow, Brain, Liver, Placenta, and Lung.

Homologies to any of the above NOV 1 proteins will be shared by the other NOV 1
proteins insofar as they are homologous to each other as shown below. Any reference to
NOV1 is assumed to refer to all four of the NOV1 proteins in general, unless otherwise noted.

The disclosed NOV1a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 11.

Table 11. BLAST results for NOVla

Gene Index/ Protein/ Organism | Length Identity Po | Expect
Identifier ' (aa) (%) sitives
(%)

gi|17458947|ref|XP_ | similar to 229 229/229 229/229 e-109
061964.1] putative (H. (100%) (100%)
(XM_061964) sapiens) [Homo

sapiens]
>gi|17437506|ref |XP | similar to 220 99/172 125/172 4e-50
_068031.1] putative (H. (57%) (72%)
(XM_068031) sapiens) [Homo

sapiens}
gi|17437504 |ref|XP_ | similar to 220 99/172 126/172 4e-43
068030.1] putative (H. (57%) (72%)
(XM_068030) sapiens) [Homo

sapiens]
gi|12843248|dbj|BRAB | PMP- 220 104/188 131/188 3e-40
25914.1] (AK008821) | 22/EMP/MP20/Claud (55%) (69%)

in family

containing

protein-~data

source:Pfam,

source

key:PF00822,

evidence:ISS~puta

tive [Mus

musculus]
gi|7710002|ref|NP_0 | claudin 1 [Mus 211 67/194 99/194 2e-20
57883.1] musculus] (34%) (50%)
(NM_016674)

The homology between these and other sequences is shown graphically in the
Clustal W analysis shown in Table 1J. In the ClustalW alignment of the NOV1 proteins, as
well as all other Clustal W analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.e., regions that may be required to preserve structural or

functional properties), whereas non-highlighted amino acid residues are less conserved and
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can potentially be altered to a much broader extent without altering protein structure or

function.

Table 1J. ClustalW Analysis of NOV1

5 1) Novel NOvVia (SEQ ID NO:2)
2) Novel NOVib (SEQ ID NO:4)
3) Novel NOVic (SEQ ID NO:6)
4) Novel Novid (SEQ ID NO:8)
5) gi|17458947|ref|XP_061964.1] (XM_061964) similar to putative (H. sapiens) [Homo
10 sapiens] (SEQ ID NO:1383)
6) gi|17437506|ref|XP_068031.1| (XM_068031) similar to putative (H. sapiens) [Homo
sapiens] (SEQ ID NO:1384)
7) gi|17437504|ref|XP_068030.1] (XM_068030) similar to putative (H. sapiens) [Homo
sapiens] (SEQ ID NO:325)
15 8) gi|12843248|dbj|BAB25914.1] (AK008821) PMP-22/EMP/MP20/Claudin family containing
protein~data source:Pfam, source key:PF00822, evidence:ISS~putative [Mus musculus]
(SEQ ID NO:326)
9) gi}7710002|ref|NP_057883.1] (NM_016674) claudin 1 [Mus musculus) (SEQ ID NO:327)
20
NOVia 1
Novib 1
NovVie 1
25 Novid 1
gi|17458947| 1
gi|17437506] 1
gi|17437504] 1 ~xQﬁG‘LLLSLLGWS§TT
gi|12843248| 1 ATQ"'LLLSLLGW I8SCIET]
30 gi|7710002] i :
110
e L]
Novia 58 T EHRI 117
35  wNovib 58 T ; ; Hed rﬁng 117
NovVie 58 TV A RS OB~ — = = =~ = o e e e QFHRIR 117
Novid 58 T A rics EFOFHRIR 117
gi}17458547| 58 T , ”bHRxg 117
gi|17437506] 58 Ve CKINFNS P PEL RIGESQRDLISHY 117
40 gi|17437504| 58 O CKIDFisSELL LPHEL& HSLRTGESORDIASH 117
gi|12843248] 58 Rocm-MSSFL A LRLGETQEGLIKI 117
gi|7710002] 58 STGQIQWM F@SLL: RCLEDDEJOIMW 117
130 140 150 160 170 180
45 e feei]enn g
Novia L 'TLEASAS T TLRPVSHVAR TIQWFWDWSIPDIIPSVGVWRCPLLGLGCWYFPG 177
NoVib RINFEASAS A TTL‘PVSWVAHHTIQHFWDuSIPDIIPRWEFG {LGWEAAGH 177
Novilie SAS ‘TTLHPVSWVAHRTIQWFWDMSIPDIIPRWEFG!AL LGWRAGH 177
Novid 3 y ‘TTLKPVSWVAHRTIQNFWD : PDIIPRWEFG!ALHLGWR Gis 177
50 gi|17458947| TIRER TLEA%AS ATTLAPVSHVARR TIQHFWDNSIPDIIPRWEF (L CHEAAGH 177
gi|17437506] Tife st%ss TRLGPVSWVE TvaFWDx PR PRWEFGIIALT CWiIAGIFET )
gi|17437504] 1, stszIT L PUSWVA DRI DL PRWEFGRAL MeeuFNensit, 177
gi|12843248]| LTINECIRILHTSG 4PV SWVAHIIT) nFWD»;:me PRWEFGIRALELGWIRAGITeL (ARTLY
55 gi|7710002] MAVIECITFLIEG ‘TL VATAYGNRIVEEGYPLT) - BNAGYRE0: FTEUAIASLCL 176
190 200
N EEETI EEEES RETTY P o
Novia 178 SWWATPHLLGLPGKRRCAFSFDGWSHS
NOV1b 178 L1 F IS GKEDYPFPLMGPTVIEL.SCAPVEESEGS
60 NOVic 178 IFSeLGKEDYPFPLMAGPTVE]
Novid 178 LIB#1 FSilel GKEDYPF PLMGPTV]] E
gi|17458947| 178 LIBET FS el GKEDYPFPLMAGPTV)ZLSCAPVEESRGS FHY
gi|17437506| 178 CIBRHCAINSS SHAPLASGHYIIVAQTQ- - -~ =~ - = -
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35

gi|17437504| 178 CI#NCANSS SHAPTALGHYRVAQMQ- - - - - - - - - TQCPY@EDGTADPQY 220
gi|12843248| 178 VIRHC SPAPAASSHYRWAGPR---- -~~~ BHooHEERKOATPET 220
gi{7710002| 177 SCSCPRKTTSYPTPRPYPKPTf§-~-~- -~~~ SSGKDYH--~==-=--~ 211

The claudins are a family of integral membrane proteins that are major components of
tight junction (TJ) strands. When claudins are introduced into cells that lack tight junctions,
networks of strands and grooves form at cell-cell contact sites that closely resemble native
tight junctions. There are at least 17 members of this family in mammals. Claudin family
members share ~38% amino acid identity, and are predicted to have four transmembrane (TM)
domains, which is reminiscent of occludin, although they share no sequence similarity with it.
Multiple sequence alignment reveals their sequences to be fairly well conserved in the first
and fourth putative TM domains, and in the first and second extracellular loops, but they
diverge in the second and third TM domains. Although the sequences of their C-terminal
cytoplasmic domains vary, the known family members share a common motif of -Y-V. This
has been postulated as a possible binding motif for PDZ domains of other tight junction-
associated peripheral membrane proteins, such as ZO-1.

The disclosed NOV1 nucleic acid of the invention encoding a Human Claudin -like
protein includes the nucleic acid whose sequence is provided in Table 1A ,1C, 1E, 1G, 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 1A, 1C, 1E, or 1G while
still encoding a protein that maintains its Human Claudin-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 of nonlimiting 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 37 percent of the bases may be so changed.

The disclosed NOV1 protein of the invention includes the Human Claudin-like protein
whose sequence is provided in Table 1B, 1D, 1F, or 1H. The invention also includes a mutant
or variant protein any of whose residues may be changed from the corresponding residue

shown in Table 1B, 1D, 1F, or 1H while still encoding a protein that maintains its Human

25



WO 02/068649 PCT/US02/02785

10

15

20

25

30

Claudin-like activities and physiological functions, or a functional fragment thereof. In the
mutant or variant protein, up to about 66 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as F,p, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this Human Claudin-like protein
(NOV1) is a member of a “Human Claudin 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, 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 of the invention are useful in potential
therapeutic applications implicated in cancer including but not limited to various pathologies
and disorders as indicated below. For example, a cDNA encoding the Human Claudin-like
protein (NOV1) may be useful in gene therapy, and the Human Claudin -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 treatment of patients
suffering from Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, Hemophilia,
hypercoagulation, Idiopathic thrombocytopenic purpura, autoimmume disease, allergies,
immunodeficiencies, transplantation, Graft vesus host, 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, Systemic lupus
erythematosus , Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, and
Cancer, or other pathologies or conditions. The NOV1 nucleic acid encoding the Human
Claudin-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
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”
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section below. The disclosed NOV1 proteins have multiple hydrophilic regions, each of
which 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 of pathology

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

NOV2

A disclosed NOV2 nucleic acid of 1361 nucleotides (also referred to as CG56596-01)
encoding a novel Protein Serine Kinase-like protein is shown in Table 2A. An open reading
frame was identified beginning with an ATG initiation codon at nucleotides 20-22 and ending
with a TAA codon at nucleotides 1268-1270. A The start and stop codons are in bold letters
in Table 2A.

Table 2A. NOV2 nucleotide sequence (SEQ ID NO:9).

CGGCGGGCETGTTGCEECTATGGEGTGCGECECCAGCAGGAAGGTGETCCCGEGEGCCACCAAAAATTCTTGT
AATAGAATTGGCATCCAAAGTGGAACCCAGAAATGGAACAAAGAATGATCTCTATAAATTTTTTTATTATAC
TTTAAGTTCTACTCCTCCCTGCCCTCTGCCACTCCCCTCACTACCCCAGTGCCCCCTCCCTCCTTGCCCTEG
GCCCGAGGCGGCGGCCCAGGCGGCECAGAGGATACAGETGGCTCGCTTCCGAGCCAAGTTCGACCCCCGERET
CCTTGCCAGATATGACATCAAAGCTCTTATTGGGACAGGCAGT TTCAGCAGGCTTGTCAGEGGTAGAGCAGAA
GACCACCAAGAAACCTTTTGCAATAAAAGTGATGGAAACCAGAGAGAGGGAAGGTAGAGAAGCGTGCGTGTC
TGAGCTGAGCGTCCTGCGECEGGETTAGCCATCGTTACATTGTCCAGCTCATGGAGATCTTTGAGACTGAGGA
TCAAGTTTACATGGTAATGGAGCTGGCTACCGGAGGGGAGCTCTTTGATCGACTCATTGCTCAGGGATCCTT
TACAGAGCGGGATGCCGTCAGGATCCTCCAGATGGTTGCTGATGGGATTAGGTATTTGCATGCGCTGCAGAT
AACTCATAGGAATCTAARGCCTGAAAACCTCTTATACTATCATCCAGGTGAAGAGTCGAAAATTTTAATTAC
AGATTTTGGTTTGGCATACTCCGGGAAAAAAAGTGGTGACTGGACAATGAAGACACTCTGTGGGACCCCAGA
GTACATAGCTCCTGAGGTTTTGCTAAGGAAGCCTTATACCAGTGCAGTGGACATGTGGGCTCTTGGTGTGAT
CACATATGCTTTACTTAGCGGATTCCTGCCTTTTGATGATGAAAGCCAGACAAGGCTTTACAGGAAGATTCT
GAAAGGCAAATATAATTATACAGGAGAGCCTTGGCCAAGCATTTCCCACTTGGCGAAGGACTTTATAGACAA
ACTACTGATTTTGGAGGCTGGTCATCGCATGTCAGCTGGCCAGGCCCTGGACCATCCCTGGGTGATCACCAT
GGCTGCAGGGTCTTCCATGAAGAATCTCCAGAGGGCCATATCCCGAAACCTCATGCAGAGGGCCTCTCCCCA
CTCTCAGAGTCCTGGATCTGCACAGTCTTCTAAGTCACATTATTCTCACAAATCCAGGCATATGTGGAGCAA
GAGAAACTTAAGGATAGTAGAATCGCCACTGTCTGCGCTTTTGTAAGCAGATGACCTCTARAAACTATTTTTG
CCTATTTTAGGACCATTTCATCATGATTAGEGCACCCTCARAGCTCCAMAGACACGGGACTCCATG

The disclosed NOV2 nucleic acid sequence, localized to the q21.3-22 region of
chromsome 18, has 685 of 997 bases (68%) identical to 2 gb: GENBANK-
ID:HSA272212jacc:AJ272212.1 mRNA from Homo sapiens (nRNA for protein serine kinase
(PSKHI gene)) (E = 6.1™).

A NOV2 polypeptide (SEQ ID NO:10) encoded by SEQ ID NO:9 has 416 amino acid
residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or
Hydropathy results predict that NOV2 contains no signal peptide and is likely to be localized
to the endoplasmic reticulum (membrane) with a certainty of 0.5500. Alternatively, NOV2
may also localize to the lysosome (lumen) with a certainty of 0.2403, the plasma membrane

with a certainty of 0.1900, or the microbody (peroxisome) with a certainty of 0.1111.
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Table 2B. Encoded NOV2 protein sequence (SEQ ID NO:10).

MGCGASRKVVPGPPKILVIELASKVEPRNGTKNDLYKFFYYTLSSTPPCPLPLPSLPQCPLPPCPGPEAAAQ
AAQRIQVARFRAKFDPRVLARYDIKALIGTGSFSRVVRVEQKTTKKPFAIKVMETREREGREACVSELSVLR
RVSHRYIVQLMEIFETEDQVYMVMELATGGELFDRLIAQGSFTERDAVRILOMVADGIRYLHALQITHRNLK
PENLLYYHPGEESKILITDFGLAYSGKKSGDWTMKTLCGTPEYIAPEVLLRKPYTSAVDMWALGVITYALLS
GFLPFDDESQTRLYRKILKGKYNYTGEPWPSISHLAKDFIDKLLILEAGHRMSAGQALDHPWVITMAAGSSM
KNLQRAT SRNLMQRASPHSQSPGSAQSSKSHY SHKSRHMWSKRNLRIVESPLSALL

The disclosed NOV2 amino acid sequence has 267 of 412 amino acid residues (64%)
identical to, and 332 of 412 amino acid residues (80%) similar to, the 424 amino acid residue
ptnr:SPTREMBL-ACC:QINY 19 protein from Homo sapiens (Human) (Protein Serine

5  Kinase) (E=1.1e"%).

NOV?2 is predicted to be expressed in Kidney, Lymph node, Pancreas, Salivary Glands,
Brain, and Placenta because of the expression pattern of (GENBANK-ID: gb: GENBANK -
ID:HSA272212lacc:AJ272212.1) a closely related Homo sapiens mRNA for protein serine

kinase (PSKH1 gene) homolog.

10 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.

NOV?2 also has homology to the amino acid sequences shown in the BLASTP data
listed in Table 2C.

15

Table 2C. BLAST results for NOV2

Gene Index/ Protein/ Length Identity | Positives | Expect
Identifier Organism (aa) (%) (%)
gi|14916455|ref|NP_ | serine/threo | 385 369/416 372/416 0.0
149117.1] nine kinase (88%) (88%)
(NM_033126) PSKH2 [Homo

sapiens]
gi|17530179|gb|AAL4 | protein 975 257/391 318/391 e-149
0735.1| (AF416988) serine (65%) (80%)

kinase/lucif

erase fusion

protein
gi|14776113|ref |XP_ | hypothetical | 424 257/391 318/391 e-145
043047.1| protein (65%) (80%)
(XM_043047) XP_043047

[Homo

sapiens]
gi[15963448|gb|AALl | protein 424 254/386 311/386 e-144
1033.1| (AF236367) serine (65%) (79%)

kinase Pskhl

[Mus

musculus]
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138

gi|2136035|pir||I38

258/320
(80%)

318 209/320

(65%)

protein- e-115
serine
kinase (EC
2.7.1.-)
PSK-~-H1 -
human
_(fragment)

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

in Table 2D.

Table 2D. ClustalW Analysis of NOV2

1) NOV2 (SEQ ID NO:10)
6) gif14916455|ref|NP_149117.1] (NM_033126) serine/threonine kinase PSKH2 [Homo

sapiens]

(SEQ ID NO:328)

7) gi|17530179|gb|AAL40735.1| (AF416988) protein serine kinase/luciferase fusion
protein (SEQ ID NO:329)
8) gi|14776113|ref|XP_043047.1] (XM_043047) hypothetical protein XP_043047 [Homo

sapiens]

(SEQ ID NO:330)

9) gi|15963448|gb|AAL11033.1| (AF236367) protein serine kinase Pskhl [Mus musculus]
(SEQ ID NO:331)

10)
(fragment)

Nov2
gi|14916455]
gi|17530179|
gi|14776113|
gi|15963448|
gi|2136035]

NOV2
gi|14916455)
gi|17530179]
gi|14776113]
gi|159634438|
gi|2136035]

NOV2
gi)|14916455]|
gi|17530179]
gi|14776113 |
gi|15963448|
gi|2136035]

NOV2
gi|14916455]|
gi|17530179]
gi|14776113|
gi|15963448]
gi|2136035]

NOv2

R B HERERR

61
33
60
60
60
60

115
84

119
119
119
119

175
144
179
179

- 179

179

235

gi|2136035|pir||I38138 protein-serine kinase (EC 2.7.1.-) PSK-H1 - human
{SEQ ID NO:332)

10 20 30 40 50 60

P IS R I P
MUFRYYTES PECPLPLEéLP@cp 60
___________________________ 3
59
59
59
59

70 80 90 100 110 120
AIIRAKFDPRVAEYDIKALIG GSFSRVVRVEQ%r114
MIERAKFDPRVIBAGY DI KAL IGRGSFSRVVRVESLECE]
118
118
118
118

GHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIKALIGRGSFSRVVRVEH'
GHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIKALIGRGSFSRVVRVEHR

140 150 170 180

R P D P

e N L
EREGREEC“ EDO)
ATROPYATKMIETKYREGREVCESELRVLRRVRHANI IQLVEVFETQERVYMVMELATGG
ATRQPYAIRMIETKYREGREVCESELRVLRRVRHANI IQLVEVFETQERVYMVMELATGG
ATRQPYAIKMIETKYREGREVCESELRVLRRVRHANI IQLVEVFETQERVYMVMELATG
ATRQPYAIKMIETKYREGREVCESELRVLRRVRHANIIQLVEVFETQERVYMVMELATGG]

174
143
178
178
178
178

190
ELFDRIIA&GSFTERDA‘R;LQMV‘ @ )
ELFDREIA&GSFTERDA“RILQMV&DGIRYLHALQITHRNLKPENLLYYHP E%SKILIT
ELFDRITAKGSFTERDATRVLOMVLDGVRYLHALGITHRDLKPENLLYYHPGTDSKIIIT
ELFDRIIAKGSFTERDATRVLQMVLDGVRYLHALGITHRDLKPENLLYYHPGTDSKIIIT
ELFDRIIAKGSFTERDATRVLQMVLDGVRYLHALGITHRDLKPENLLYYHPGTDSKIIIT
ELFDRIIAKGSFTERDATRVLQMVLDGVRYLHALGITHRDLKPENLLYYHPGTDSKIIIT

230

234
203
238
238
238
238

250 260 270
AR S - R

29

280 290
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gi|14916455)|
gi|17530179|
gi|14776113|
gi]15963448]
gi|2136035]

NOV2
gi|14916455]|
gi|17530179]
gi|14776113]
gi|159634438|
gi]2136035]

NOV2
gi|14916455]|
gi[17530179|
gi|14776113]
gi|15963448]
gi|2136035]

NOV2
gi|14916455|
gi[17530179]
gi|14776213|
gi|15963448|
gi|2136035]

NOV2
gi]14916455]
gi|17530179|
gi|14776113|
gi|15963448|
gi|2136035]

Nov2
gi|14916455]
gi|17530179|
gi|14776113|
gi|15963448]
gi|2136035|

Nov2
gi|14916455|
gi|17530179|
gi|14776113]
gi|15963448|
gi|2136035]

NOv2
gi|14916455]|
gi|17530179]
gi|14776113|
gi|15963448|
gi[2136035|
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263
298
298
298
298

355 414
324 383
359 418
359 418
359 418

319

415 LL 416
384 LL 385
419 QQOYNGAMEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVDITY 478
419 QOOYNG- = === == === = = = e e 424
419 QOQYNG- = == = === o= = = o e e e e 424
30 S o e el 319
490 500 510 520 530 540
N PN DU PN DU FUE DUURY DUURN DUUUN DS BN B
416 = m o e e 416
385 = mm e m e o o e 385
479 AEYFEMSVRLAEAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERE 538
424 m oo e el 424
424 = mmmm e e 424
319 m oo oo 319
550 560 570 580 590 600
N TR DU PUUS DUSEN FURN DR FUOE DOUDN DUSDN RO DN
416 = oo el 416
385 = mm o m e e 385
539 LLNSMGISQPTVVFVSKKGLQKILNVQKKLPIIQKIIIMDSKTDYQGFQSMYTFVTSHLE 598
A4 - m e e e 424
424 = o mmm e e 424
30 m e e e e e 319
610 620 630 640 650 660
O N PR FOURN DUON DN PRUON BTN P
416 m oo e 416
3B mmmm o mm e e 385
599 PGFNEYDFVPESFDRDKTIALIMNSSGSTGLPKGVALPHRTACVRFSHARDPIFGNQIIP 658
B24 = o m e e e 424
424 mmm oo o el 424
310 m oo m e e 319
670 680 690 700 710 720
I DU DU PN DN PUTRN DTN EUS O PUDEE RO Do
GL6 —mmmm e e el 416
BB m oo e 385
659 DTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKIQSALLVPTLFS 718
42 m e e e e e 424
A28 mm oo e 424
Bl o m e m e o e 319
730 740 750 760 770 780
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Nov2
gi|14916455|
gi|17530179]
gi|14776113|
gi|15963448|
gi|2136035|

Nov2
gi|14916455|
gi|17530179]
gi|14776113]
gi|15963448]|
gi|2136035|

Nov2
gi|14916455|
gi|17530179]
gi|14776113|
gi|159634438|
gi|2136035|

NOV2
gi|14916455]
gi|17530179]
gi|14776113|
gi|15963448|
gi|2136035]|

NOV2
gi|14916455]|
gi|17530179|
gi|14776113]
gi|15963448|
gi|2136035]|
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416 === o mm e e e 416
385 mmm oo e e 385
719 FFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITP 778
B24 m oo oo o e 424
e e DT T 424
R e e TP 319
790 800 810 820 830 840
- | | l
PP ML R Bl M N S LALLM
L e T 385
779 EGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVNNPEATNALID 838
424 = mm oo m e e 424
424 mmm e 424
319 mommm e e 319
850 860 870 880 s?o 9To
l el l I I
416 ----!----!---------1----1----l ------------------------------ 416
385 = m e el 385
839 KDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQOHPNIFDAGVAGLP 898
424 mmmm e e 424
424 mmmm oo e 424
30 mmm e e 319
910 920 930 940 950 960
I D P D R U DOUOY DUSDY DU DO SO
416 mmmm e e e 416
BB5 mm e mmm o e 385
899 DDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVITAKKLRGGVVFVDEVPKGLTGKLDAR 958
424 oo e oo 424
424 m o m e e e 424
Bl s e e e e e e 319
970
416 —------—-l----l-- 416
385 =--m==mm-mmomemen 385
959 KIREILIKAKKGGKIAV 975
424 ~mmmmmmmmeeeee- 424
424 mmmmmmmm e 424
319 =mm-mmmmmmmemeean 319

The presence of identifiable domains in NOV2, as well as all other NOVX 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 for NOV?2 as disclosed in Tables 2E-2G, 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 2K

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
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residues may be any one of the following groups of amino acids: STA, NEQK, NHQK,
NDEQ, QHRK, MILV, MILF, HY, FYW.

Tables 2E-G lists the domain description from DOMAIN analysis results against
NOV2. This indicates that the NOV2 sequence has properties similar to those of other

proteins known to contain this domain.

Table 2E Domain Analysis of NOV2

gnl|Smart|smart00220, S_TKc, Serine/Threonine protein kinases,
catalytic domain; Phosphotransferases. Serine or threonine-specific
kinase subfamily. (SEQ ID NO:799)

CD-Length = 256 residues, 100.0% aligned

Score = 261 bits (668), Expect = 4e-71

NOV 2: 94  YDIKALIGTGSFSRVVRVEQKTTKKPFAIKVMETRE--REGREACVSELSVLRRVSHRYI 151
e wx] 4] 4] e L L e I
Sbjct: 1  YELLEVLGKGAFGKVYLARDKKTGKLVAIKVIKKEKLKKKKRERILREIKILKKLDHPNI 60

NOV 2: 152 VQLMEIFETEDQVYMVMELATGGELFDRLIAQGSFTERDAVRILQMVADGIRYLHALQIT 211
e L S S L A T T T e A A
Sbjct: 61  VKLYDVFEDDDKLYLVMEYCEGGDLFDLLKKRGRLSEDEARFYARQILSALEYLHSQGII 120

NOV 2: 212 HRNLKPENLLYYHPGEESKILITDFGLAYSGKKSGDWTMKTLCGTPEYIAPEVLLRKPYT 271

L[+ THL+] L+« 1L LU L LT |

Sbjct: 121 HRDLKPENILLDSDGH---VKLADFGLA-KQLDSGGTLLTTFVGTPEYMAPEVLLGKGYG 176

NOV 2: 272 SAVDMWALGVITYALLSGFLPFDDESQTRLYRKILKGKYNYTGEPWPSISHLAKDFIDKL 331

[T T TE+] 1]+ | | + |

Sbjct: 177 KAVDIWSLGVILYELLTGKPPFPGDDQLLALFKKIGKPPPPFPPPEWKISPEAKDLIKKL 236

NOV 2: 332 LILEAGHRMSAGQALDHPWV 351
|+ + J++] +]]+]]+
Sbijct: 237 LVKDPEKRLTAEEALEHPFF 256

Table 2F Domain Analysis of NOV2

gnl|Pfam|pfam00069, pkinase, Protein kinase domain (SEQ ID NO:800)
CD-Length = 256 residues, 100.0% aligned
Score = 230 bits (586), Expect = le-61

NOV 2: 94  YDIKALIGTGSFSRVVRVEQKTTKKPFATKVMETREREGREACV-SELSVLRRVSHRYIV 152
_ [#+ wlele] w] e e | ] [ | s [+ +111+]1 ]
sbjct: 1  YELGEKLGSGAFGKVYKGKHKDTGEIVAIKILKKRSLSEKKKRFLREIQILRRLSHENIV 60

NOV 2: 153 QLMEIFETEDQVYMVMELATGGELFDRLIAQGS-FTERDAVRILQMVADGIRYLHALQIT 211
‘ R I e R L N s L I A e L A
sbjct: 61  RLLGVFEEDDHLYLVMEYMEGGDLFDYLRRNGLLLSEKEAKKIALQILRGLEYLHSRGIV 120

NOV 2: 212 HRNLKPENLLYYHPGEESKILITDFGLAYSGKKSGDWTMKTLCGTPEYIAPEVLLRKPYT 271

A N U R TN

Sbjet: 121 HRDLKPENILLDENGT---VKIADFGLARKLESSSYEKLTTFVGTPEYMAPEVLEGRGYS 177

NOV 2: 272 SAVDMWALGVITYALLSGFLPFDDESQTRLYRKILKGKYNYTGEPWPSISHLAKDFIDKL 331

b+ T+l | ¥ [+ 1 1111

Sbjct: 178 SKVDVWSLGVILYELLTGKLPFPGIDPLEELFRIKERPR-LRLPLPPNCSEELKDLIKKC 236
NOV 2: 332 LILEAGHRMSAGQALDHPWV 351

, |+ L +] + [+]]]
Sbjct: 237 LNKDPEKRPTAKEILNHPWF 256
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Table 2G Domain Analysis of NOV2

gnl|Smart|smart00219, TyrKc, Tyrosine kinase, catalytic domain;
Phosphotransferases. Tyrosine-specific kinase subfamily. (SEQ ID
NO:801)

CD-Length = 258 residues, -83.7% aligned

Score = 117 bits (292), Expect = 2e-27

NOV 2: 100 IGTGSFSRVVR---VEQKTTKKPFAIKVM-ETREREGREACVSELSVLRRVSHRYIVQLM 155
+| 1+ ]+ + o+ ]+ ] RN BN B e N R
Sbjct: 7  LGEGAFGEVYKGILKGKGGVEVEVAVKTLKEDASEQQIEEFLREARLMRKLDHENIVKLL 66
NOV 2: 156 EIFETEDQVYMVMELATGGELFDRLIAQG--SFTERDAVRILQMVADGIRYLHALQITHR 213
A L R |+ o+ 1]+ !
Sbjct: 67 GVCTEEEPLMIVMEYMEGGDLLDYLRKNRPKELSLSDLLSFALQIARGMEYLESKNFVHR 126
NOV 2: 214 NLKPENLLYYHPGEESKILITDFGLAYSGKKSGDWIMKTLCGTP-EYIAPEVLLRKPYTS 272
# o [} o+ | HI + | | el T+
Sbjct: 127 DLAARNCLV---GENKTVKIADFGLARDLYDDDYYRKKKSPRLPIRWMAPESLKDGKFTS 183
NOV 2: 273 AVDMWALGVITYALLS-GFLPFDDESQTRLYRKILKGKY 310
[+]+ Tl+ + 4+ ] |+ |+ 4]
Sbjct: 184 KSDVWSFGVLLWEIFTLGESPYPGMSNEEVLEYLKKGYR 222

Protein phosphorylation is a fundamental process for the regulation of cellular
functions. The coordinated action of both protein kinases and phosphatases controls the levels
of phosphorylation and, hence, the activity of specific target proteins. One of the predominant
roles of protein phosphorylation is in signal transduction, where extracellular signals are
amplified and propagated by a cascade of protein phosphorylation and dephosphorylation
events. Eukaryotic protein kinases are enzymes that belong to a very extensive family of
proteins which share a conserved catalytic core common with both serine/threonine and
tyrosine protein kinases. There are a number of conserved regions in the catalytic domain of
protein kinases. In the N-terminal extremity of the catalytic domain there is a glycine-rich
stretch of residues in the vicinity of a lysine residue, which has been shown to be involved in
ATP binding. In the central part of the catalytic domain there is a conserved aspartic acid
residue which is important for the catalytic activity of the enzyme.

The disclosed NOV2 nucleic acid of the invention encoding a Protein Serine Kinase-
like protein includes the nucleic acid whose sequence is provided in Tables 2A 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 Tables 2A while still encoding a protein
that maintains its Protein Serine Kinase -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
33
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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 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 32 percent of the bases may be so changed.

The disclosed NOV2 protein of the invention includes the Protein Serine Kinase -like
protein whose sequence is provided in Tables 2B. The invention also includes a mutant or
variant protein any of whose residues may be changed from the corresponding residue shown
in Table 2B while still encoding a protein that maintains its Protein Serine Kinase-like
activities and physiological functions, or a functional fragment thereof. In the mutant or
variant protein, up to about 35 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 Diabetes, Von Hippel-Lindau (VHL) syndrome ,
Pancreatitis, Obesity, Lymphedema , Allergies, 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, Diabetes, Autoimmune
disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney
disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy, and/or other
pathologies and disorders.

NOV?2 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. 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 of various human disorders, which are useful in understanding of

pathology of the disease and development of new drug targets for various disorders.

NOV3

NOV3 includes three novel human 1 Claudin-like proteins disclosed below. The
disclosed sequences have been named NOV3a, NOV3b, and NOV3c.

34
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NOV3a
A disclosed NOV3a nucleic acid of 695 nucleotides (designated CuraGen Acc. No.
CG56594-01) encoding a novel Claudin-19-like protein is shown in Table 3A. An open
feéding frame was identified beginning with an ATG initiation codon at nucleotides 53-55 and
5 ending with a TGA codon at nucleotides 662-664. A putative untranslated region downstream
from the termination codon is underlined in Table 3A, and the start and stop codons are in

bold letters.

Table 3A. NOV3a Nucleotide Sequence (SEQ ID NO:11)

GCACCCTGGCCCAGCTCTGAGTCCTGGGACCCTCGETCCTCTCTCCTGGGCCATGGCCAACTCAGGCCTC
CAGCTCCTGGGCTACTTCTTGGCCCTGGETGGCTGGETGGGCATCATTGCTAGCACAGCCCTGCCACAGT
GGAAGCAGTCTTCCTACGCAGGCGACGCCATCATCACTGCCGTGGGCCTCTATGAAGGGCTCTGGATGTC
CTGCGCCTCCCAGAGCACTGGGCAAGTGCAGTGCAAGCTCTACGACTCGCTGCTCGCCCTGGACGGTAGG
CCCCAGGCCGCGCGGGCCCTGATEETGGTGECCETGCTCCTGGGCTTCGTGGCCATGGTCCTCAGCGTAG
TTGGCATGAAGTGTACGCGGGTGCGAGACAGCAACCCCATTGCCAAGGGCCGTGTTGCCATCGCCEGGGG
AGCCCTCTTCATCCTGGCAGGCCTCTGCACTTTGACTGCTGTCTCGTGGTATGCCACCCTGGTGACCCAG
GAGTTCTTCAACCCAGAATTTGGCCCAGCCCTGTTCGTGGECTGEECCTCAGCTGGCCTGGCCGTECTGG
GCGGCTCCTTCCTCTGCTGCACATGCCCGGAGCCAGAGAGACCCAACAGCAGCCCACAGCCCTATCGGCC
TGGACCCTCTGCTGCTGCCCGAGAGTACGTCTGAGCTCCECCTGCCCTGGCCAGCCCCCCACCCA

10 The nucleic acid sequence, localized to chromosome 1, has 402 of 482 bases (83%)
identical to a gb: GENBANK-ID:AF249889|acc:AF249889.1 mRNA from Mus musculus
(claudin-19 mRNA, partial cds) (E = 1.1¢*%").

A NOV3a polypeptide (SEQ ID NO:12) encoded by SEQ ID NO:11 is 203 amino acid
residues and is presented using the one letter code in Table 3B. Signal P, Psort and/or

15 Hydropathy results predict that NOV3a has no signal peptide and is likely to be localized at
the endoplasmic reticulum (membrane) with a certainty of 0.6850. Alternatively, NOV3a may
also localize to the plasma membrane with a certainty of 0.6400, the Golgi body with a
certainty of 0.4600, or the endoplasmic reticulum (lumen) with a certainty of 0.1000. The most
likely cleavage site for NOV3a is between positions 23 and 24: I1A-ST.

20

Table 3B. NOV3a protein sequence (SEQ ID NO:12)

MANSGLQOLLGYFLALGGWVGIIASTALPQWKQSSYAGDATI ITAVGLYEGLWMSCASQSTGQVQCKLYDSLLALD
GRPQAARATMVVAVLLGFVAMVLSVVGMKCTRVGDSNPIAKGRVAIAGGALFILAGLCTLTAVSWYATLVTQEF
FNPEFGPALFVGWASAGLAVLGGSFLCCTCPEPERPNSSPQPYRPGPSAAAREYV

The full amino acid sequence of the protein of the invention was found to have 174 of
193 amino acid residues (90%) identical to, and 178 of 193 amino acid residues (92%) similar
to, the 193 amino acid residue ptnr:TREMBLNEW-ACC:AAF98323 protein from Mus

25 musculus (Mouse) (CLAUDIN-19) (E = 5.7¢’%).
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NOV3a is predicted to be expressed in at least the Spinal cord.

NOV3b

A disclosed NOV3b nucleic acid of 695 nucleotides (also referred to as CG56594-01)
encoding a novel Claudin-19-like protein is shown in Table 3C. An open reading frame was
identified beginning with an ATG initiation codon at nucleotides 53-55 and ending with a
TGA termination codon at nucleotides 662-664. The start and stop codons are in bold letters

in Table 3C, and the 5’ and 3’ untranslated regions are underlined.

Table 3C. NOV3b nucleotide sequence (SEQ ID NO:13).

GCACCCTGGCCCAGCTCTGAGTCCTGEGACCCTCGGTCCTCTCTCCTGEGCCATGGCCAACTCAGGCCTCCA
GCTCCTGGGCTACTTCTTGGCCCTGEGGTGECTGGGTGGGCATCATTGCTAGCACAGCCCTGCCACAGTGGAA
GCAGTCTTCCTACGCAGGCGACGCCATCATCACTGCCGTGEGCCTCTATGAAGGGCTCTGECATEGTCCTGCGC
CTCCCAGAGCACTGGGCAAGTGCAGTGCAAGCTCTACGACTCGCTGCTCGCCCTEGGACGGTAGGCCCCAGGT
CGCGCGGGCCCTGATGETEGGTGCCCETGCTCCTGGGCTTCGTGGCCATGGTCCTCAGCGTAGTTGGCATGAA
GTGTACGCGGGTGGGAGACAGCAACCCCATTGCCAAGGGCCGTGTTGCCATCGCCGEGGGAGCCCTCTTCAT
CCTGGCAGGCCTCTGCACTTTGACTGCTGTCTCGTGGTATGCCACCCTGGTGACCCAGGAGTTCTTCAACCC
AGAATTTGGCCCAGCCCTGTTCGTGGGCTGEGCCTCAGCTGGCCTGECCGTEGCTGEGCGECTCCTTCCTCTG
CTGCACATGCCCGGAGCCAGAGAGACCCAACAGCAGCCCACAGCCCTATCGGCCTGGACCCTCTGCTGCTGC
CCGAGAGTACGTCTGAGCTCCGCCTGCCCTGGCCAGCCCCCCACCCA

In a search of public sequence databases, the NOV3b nucleic acid sequence, located on
chromsome 1 has 402 of 482 bases (83%) identical to a gb: GENBANK-
ID:AF249889%acc: AF249889.1 mRNA from Mus musculus (claudin-19 mRNA, partial cds) (E
=1.1e).

The disclosed NOV3b polypeptide (SEQ ID NO:14) encoded by SEQ ID NO:13 has

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

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

likely to be localized the endoplasmic reticulum (membrane) with a certainty of 0.6850.
Alternatively, NOV3b may also localize to the plasma membrane with acertainty of 0.6400,
the Golgi body with a certainty of 0.4600 or in the endoplasmic reticulum (lumen) with a
certainty of 0.1000. The most likely cleavage site for NOV3b is between positions 23 and 24:
ITA-ST.

Table 3D. Encoded NOV3b protein sequence (SEQ ID NO:14).

MANSGLQLLGYFLALGGWVGIIASTALPQWKQSSYAGDAIITAVGLYEGLWMSCASQSTGQVQCKLYDSLLA
LDGRPQAARALMVVAVLLGFVAMVLSVVGMKCTRVGDSNPIAKGRVAIAGGALFILAGLCTLTAVSWYATLV
TQEFFNPEFGPALFVGWASAGLAVLGGSFLCCTCPEPERPNSSPQPYRPGPSARAREYV

A search of sequence databases reveals that the NOV3b amino acid sequence has 174

of 193 amino acid residues (90%) identical to, and 178 of 193 amino acid residues (92%)
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similar to, the 193 amino acid residue ptnr:TREMBLNEW-ACC:AAF98323 protein from Mus
musculus (Mouse) (Claudin-19) (E = 5.7¢’%).

NOV3b is predicted to be expressed in at least the Spinal cord.

NOV3c

A disclosed NOV3c nucleic acid of 690 nucleotides (also referred to as CG57576-01)
encoding a novel Claudin 19-like protein is shown in Table 3E. An open reading frame was
identified beginning with an ATG codon at nucleotides 51-53 and ending with a TGA codon at
nucleotides 684-686. The start and stop codons are in bold letters and the 5’ and 3’
untranslated regions are underlined in Table 31. Because the start codon is not a traditional
initiation codon, NOV3c could be a partial reading frame. NOV3c could extend further in the

5’ direction.

Table 3E. NOV3c nucleotide sequence (SEQ ID NO:15).

ACCCTGGCCCAGCTCTGAGTCCTGEGGACCCTCGGTCCTCTCTCCTGGGCCATGGCCAACTCAGGCCTCCAGE
TCCTGGGCTACTTCTTGGCCCTGGETGGCTGGETGEGCATCATTGCTAGCACAGCCCTGCCACAGTGGAAGC
AGTCTTCCTACGCAGGCGACGCCATCATCACTGCCGTGGGCCTCTATGAAGGGCTCTGGATGTCCTGCGECCT
CCCAGAGCACTGGGCAAGTGCAGTGCAAGCTCTACGACTCGCTGCTCGCCCTGGACGGTCACATCCAATCAG
CGCGGGCCCTEGATGGTGETGGCCGTGCTCCTGGGCTTCGTGGCCATGGTCCTCAGCGTAGTTGGCATGAAGT
GTACGCGGGTGGGAGACAGCAACCCCATTGCCAAGGGCCGTGTTGCCATCGCCGGGEGAGCCCTCTTCATCC
TGGCAGGCCTCTGCACTTTGACTGCTGTCTCGTGGTATGCCACCCTGGTGACCCAGGAGTTCTTCAACCCAA
GCACACCIGTCAATGCCAGGTATGAATTTGGCCCAGCCCTGTTCGTGEGCTGGGCCTCAGCTGGCCTGGCCE
TGCTGGGCGGCTCCTTCCTCTGCTGCACATCCCCGGAGCCAGAGAGACCCAACAGCAGCCCACAGCCCTATC
GGCCTGGACCCTCTGCTGCTGCCCGAGAGTACGTCTGAGCTC

In a search of public sequence databases, the NOV3c nucleic acid sequence, located on
chromsome 1 has 445 of 671 bases (66%) identical to a gb: GENBANK-
ID:HSA011497jacc:AJ011497.1 mRNA from Homo sapiens (nRNA for Claudin-7) (E = 5.3¢"
46),

The disclosed NOV3c polypeptide (SEQ ID NO:16) encoded by SEQ ID NO:15 has
211 amino acid residues and is presented in Table 3F using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV3c has no signal peptide and is
likely to be localized the the endoplasmic reticulum (membrane) with a certainty of 0.6850.
Alternatively, NOV3c may also localize to the plasma membrane with acertainty of 0.6400,
the Golgi body with a certainty of 0.4600 or in thé endoplasmic reticulum (lumen) with a
certainty of 0.1000. The most likely cleavage site for a NOV3c peptide is between amino acids
23 and 24, at: ITA-ST.
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Table 3F. Encoded NOV3c protein sequence (SEQ ID NO:16).

MANSGLQLLGYFLALGGWVGIIASTALPQWKQSSYAGDAIITAVGLYEGLWMSCASQSTGQVQCKLYDSLLA
LDGHIQSARALMVVAVLLGFVAMVLSVVGMKCTRVGDSNPIAKGRVAIAGGALFILAGLCTLTAVSWYATLV
TOEFFNPSTPVNARYEFGPALFVGWASAGLAVLGGSFLCCTCPEPERPNSSPQPYRPGPSAAAREYV

A search of sequence databéses reveals that the NOV3c amino acid sequence has 121
of 211 amino acid residues (57%) identical to, and 159 of 211 amino acid residues (75%)
similar to, the 211 amino acid residue ptnr:SWISSNEW-ACC:095832 protein from Homo
sapiens (Human) (Claudin-1 (Senescence-Associated Epifhelial Membrane Protein)) (E =
9.6¢).

NOV3c is predicted to be expressed in at least Spinal cord.

NOV3a also has homology to the aminoA acid sequences shown in the BLASTP data
listed in Table 3G.

Table 3G. BLAST results for NOV3a

Gene Index/ Protein/ Organism Length | Identity | Positives | Expect
Identifier (aa) (%) (%) '
gi}9789476|gb|AAF98 [ claudin-19 [Mus 193 174/193 178/193 le-84
323.1| (AF249889) musculus) (90%) (92%)
gi[17489134|ref|XP_ [ similar to 309 126/137 127/137 3e-59
060892.1]| claudin-19 (H. (91%) (91%)
(XM_060892) sapiens) [Homo

sapiens]
gi|12654455|gb|AnH0 | claudin 7 [Homo 211 112/211 149/211 2e-55
1055.1]AAH01055 sapiens] (53%) (70%)
(BC001055)
gi|10835008|ref[NP_ | claudin 7; 211 111/211 148/211 7e-55
001298.1] Clostridium (52%) (69%)
(NM_001307) perfringens

enterotoxin

receptor-like 2;

claudin 9 [Homo

sapiens]
gi|7710002|ref|NP_0 | claudin 1 [Mus 211 112/212 149/212 8e-55
57883.1] musculus) (52%) (69%)
(NM_016674)

The homology of these sequences is shown graphically in the ClustalW analysis shown
in Table 3H.

Table 3H ClustalW Analysis of NOV3

1) NOV3a (SEQ ID NO:12)

2) NOV3b (SEQ ID NO:14)

3) NOV3c (SEQ ID NO:16)

4) gi|9789476|gb|AAF98323.1| (AF249889) claudin-19 [Mus musculus] (SEQ ID NO:333)
5) gi]17489134|ref|XP_060892.1| (XM_060892) similar to claudin-19 (H. sapiens)
[Homo sapiens] (SEQ ID NO:334)

6) gi|12654455|gb|AAH01055.1|AAH01055 (BC001055) claudin 7 [Homo sapiens] (SEQ ID
NO:335)

7) gi|10835008|ref|NP_001298.1] (NM_001307) claudin 7; Clostridium perfringens
enterotoxin receptor-like 2; claudin 9 [Homo sapiens] (SEQ ID NO:336)
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8) gi|7710002|ref|NP_057883.1| (NM_016674) claudin 1 [Mus musculus] (SEQ ID NO:327)

10 20 © 430 40 50 60
5 Nov3a 1 SGLOLLGYFLALGGWVGI IASTALPQWKQSSYAGDAI ITAVGLYEGLWMS CASQST!
NOV3b 1 SGLOLLGYFLALGGWVGIIASTALPQWKQSSYAGDAT ITAVGLYEGLWMS CASQST!
NOvV3e 1 SGLOLLGYFLALGGWVGI IASTALPQWKQSSYAGDAT ITAVGLYEGLWMSCASQST
gi|9789476| 1 YFLALGGWVGIIASTALPQWKQSSYAGDAI ITAVGLYEGLWMSCASQST
gi|17489134| 1 SGLQLLGYFLALGGWVGIIASTALPQWKQSSYAGDAIITAVGLYEGLWMSCASQST
10 gi|12654455] 1 ;YNGLWM»CEEQST
gi|10835008| 1 M ;GLWM»CVHQST
gi|7710002] 1 S
15 ‘
NOV3a 61
NOV3b 61
NOV3c 61
gi|9789476| 51
20 gi|17489134| 61
gi|12654455] 61 MMSCRNYDSELALS
gi|10835008] 61 L SCREVDSIYLATE
gi|7710002] 61 [QIlevEREEREN
25 | 130
NoOv3a 74 ---------! ------------------------------------------
NOV3b T4 e e e e
NoV3e R et T T U
30 gi|9789476| 64 m = mmm e
: gi|17489134| 121
gi|12654455| 74
gi|10835008] 74
gi|7710002] 74
35
Nov3a 83 \GGALFILAGLCTLTAVSWYATEES)
NOV3b 83 : AGCALFILAGLCTLTAVSWYATHRES
40  wovie 83 142
gi|9789476| 73 132
gi|17489134] 181 240
gi|12654455] 83 142
gi|10835008| 83 142
45 gi|7710002] 83 142
NOV3a 143 EFGPALFVGWASAGLA*
50  wNov3b 143 EFGPALFVGWASAGLAgLGGSFLCCTCP
NoV3e 143 NAVEFGPALFVGWASAGLAKLGGSFLCCTCP
gi|9789476| 133 ;
gi|17489134| 241
gi|12654455] 143
55 gi|10835008| 143
gi|7710002} 143
60  wovia 193
NOV3b 193
NOV3c 201
gi|9789476| 191
gi|17489134| 299
65 gi|12654455| 203
gi|10835008| 203
gi|7710002| 201
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Table 31 lists the domain description from DOMAIN analysis results against NOV3.
This indicates that the NOV3 sequence has properties similar to those of other proteins known

to contain this domain.

Table 31 Domain Analysis of NOV3

gnl|Pfam|pfam00822, PMP22_Claudin, PMP-22/EMP/MP20/Claudin family
{(SEQ ID NO:802)

CD-Length = 162 residues, 99.4% aligned

Score = 80.5 bits (197), Expect = 9e-17

NOV 3: 5 GLQLLGYFLALGGWVG- I IASTALPQWKQSSYAGDAI ITAVGLYEGLWMSCASQS-TGQV 62

LA e LN HE 1+ 1]+

Sbjct: 2 LVLLLGFIVSHIAWVILLFVATITDQWKVSRYVGAAA-- -~~~ SAGLWRNCTTQSCTGQI 55
oo o

NOV 3: 63 QCRLYDSLLALDGRPQAARALMVVAVLLGFVAMVLSVVGMKCTRVGDSNPIAKGRVAIAG 122

|+ | |+ [ ][ #44as || #4444 + | +]
Sbjct: 56 SCKV----LELNDALQAVQALMILSIILGIISLIVFFFQLFTMRKGGRFKLA- - -~ ~—--~ 103
NOV 3: 123 GAﬁFILAGLCTLTAVSWYATLVTQEFFNP ------- EFGPALFVGWASAGLAVLGGSFL 174
[ +leasl ] | | |+« +] ] ]+ +]] + | +]]

Sbjct: 104 GIIFLVSGLCVLVGASIYTSRIATDFGNPFTPNRKYSFGYSFILGWVAFALAFIGGVLY 162

The claudins are a family of integral membrane proteins that are major components of
tightjunctioﬁ (TJ) strands. When claudins are introduced into cells that lack tight junctions,
networks of strands and grooves form at cell-cell contact sites that closely resemble native
tight junctions. There are at least 17 members of this family in mammals. Claudin family
members share ~38% amino acid identity, and are predicted to have four transmembrane (TM)
domains, which is reminiscent of occludin, although they share no sequence similarity with it.
Multiple sequence alignment reveals their sequences to be fairly well conserved in the first
and fourth putative TM domains, and in the first and second extracellular loops, but they
diverge in the second and third TM domains. Although the sequences of their C-terminal
cytoplasmic domains vary, the known family members share a common motif of -Y-V. This
has been postulated as a possible binding motif for PDZ domains of other tight Jjunction-
associated peripheral membrane proteins, such as ZO-1.

The disclosed NOV3 nucleic acid of the invention encoding a Claudin-19 -like protein
includes the nucleic acid whose sequence is provided in Table 3A 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 3A while still encoding a protein that maintains
its Claudin-19 -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
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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
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 17 percent of the
bases may be so changed.

The disclosed NOV3 protein of the invention includes the Claudin-19 -like protein
whose sequence is provided in Table 3B. The invention also includes a mutant or variant
protein any of whose residues may be changed from the corresponding residue shown in Table
3B while still encoding a protein that maintains its Claudin-19 -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 protein similarity information, expression pattern, and map location for the
Claudin-19-like protein and nucleic acid (NOV3) disclosed herein suggest that this NOV3
protein may have important structural and/or physiological functions characteristic of the
Claudin-19 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 of the 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 of patiénts
suffering from Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, Hemophilia,
hypercoagulation, Idiopathic thrombocytopenic purpura, autoimmume disease, allergies,
immunodeficiencies, transplantation, Graft vesus host, 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, Systemic lupus
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erythematosus , Autoimmune disease, Asthma, Emphysema, Scleroderma, éllergy, and
Cancer, and/or ofher pathologies. The NOV3 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.

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. These novel proteins can be used in assay systems for functional analysis of
various human disorders, which will help in understanding of pathology of the disease and

development of new drug targets for various disorders.

NOV4

NOV4 includes three novel human | Claudin-like proteins disclosed below. The
disclosed sequences have been named NOV4a, NOV4b, and NOV4c.

NOV4a

A disclosed NOV4a nucleic acid of 694 nucleotides (also referred to as CG56589-01)
encoding a novel Claudin-6-like protein is shown in Table 4A. An open reading frame was
identified beginning with an ATG initiation codon at nucleotides 11-13 and ending with a
TAA codon at nucleotides 671-673. Putative untranslated regions upstream from the initiation
codon and downstream from the termination codon are underlined in Table 4A, and the start

and stop codons are in bold letters.

Table 4A. NOV4a Nucleotide Sequence (SEQ ID NO:17)

ACCTGTCGCAATGGCTTTAATCTTTAGAACAGCAATGCAATCTGTTGGACTTTTACTATCTC
TCCTGGGATGGATTTTATCCATTATTACAACT TATTTGCCACACTGGAAGARCCTCAACCTG
GACTTAAATGAAATGGAAAACTGGACCATGGGACTCTGGCAAACCTGTGTCATCCAAGAGGA
AGTGGGGATGCAATGCAAGGACTTTGACT CCTTCCTGGCTTTGCCTGCTGAACTCAGGGTCT
CCAGGATCTTAATGTTTCTGTCAAATGGGCTGEGATTTCTGGGCCTGCTGGTCTCTGGGTTT
GGCCTGGACTGTTTGAGAATTGGAGAGAGTCAGAGAGATCTCAAGAGGCGACTGCTCATTCT
GGGAGGAATTCTGTCCTGGGCCTCGGGAATCACAGCCCTGGTTCCCGTCTCTTGGGTTGCCC
ACAAGACGGTTCAGGAGTTCTGGGATGAGAACGTCCCAGACTTTGTCCCCAGETGGGAGTTT
GGGGAGGCCCTGTTTCTGGGCTCGTTTGCTGGACTTTCTCTTCTGCTAGGAGGETGTCTGCT
CAACTGCGCAGCCTGCTCCAGCCACGCTCCCCTAGCTTTGGGCCACTATGCAGTGGCGCAAA
TGCAAACTCAGTGTCCCTACCTGGAAGATGGGACAGCAGATCCTCARGTGTAAGACTCCGAC
AAGGCCAGAGAT
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The NOV4a nucleic acid was identified on chromosome 4 and has 330 of 556 bases
(59%) identical to a gb: GENBANK-ID:AF134160acc:AF134160.1 mRNA from Homo
sapiens (claudin-1 (CLDN1) mRNA, complete cds) (E = 2.9¢™).

A disclosed NOV4a polypeptide (SEQ ID NO:18) encoded by SEQ ID NO:17 is 220
amino acid residues and is presented using the one-letter code in Table 4B. Signal P, Psort
and/or Hydropathy results predict that NOV4a has no signal peptide and is likely to be
localized in the plasma membrane with a certainty of 0.6400. Alternatively, NOV4a may also
localize to the Golgi body with acertainty of 0.4600, the endoplasmic reticulum (membrane)
vs;ith a certainty of 0.3700, or the enoplasmic reticulum (lumen) with a certainty of 0.1000. The
most likely cleavage site for NOV4a is between positions 24 and 25: ILS-II.

Table 4B. Encoded NOV4a protein sequence (SEQ ID NO:18)

MALIFRTAMQSVGLLLSLLGWILSIITTYLPHWKNLNLDLNEMENWTIMGLWQTCVIQEEVGMQCKDFDSFLA
LPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKRRLLILGGILSWASGITALVPVSWVAHKT
VQEFWDENVPDFVPRWEFGEALFLGWFAGLSLLLGGCLLNCAACSSHAPLALGHYAVAQMOTQCPYLEDGTA
DPQV

The disclosed NOV4a amino acid sequence has 84 of 204 amino acid residues (41%)
identical to, and 119 of 204 amino acid residues (58%) similar to, the 219 amino acid residue
ptnr:SWISSPROT-ACC:Q9Z262 protein from Mus musculus (Mouse) (Claudin-6) (E = 1.1¢
32)

NOV4a is predicted to be expressed in at least Brain. 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.

In addition, the sequence is predicted to be expressed in Adrenal Gland/Suprarenal
gland, Brain, Bronchus, Brown adipose, Cervix, Colon, Coronary Artery, Epidermis, Gall
Bladder, Heart, Hippocampus, Islets of Langerhans, Kidney, Liver, Lung, Lung Pleura,
Mammary gland/Breast, Oesophagus, Ovary, Oviduct/Uterine Tube/Fallopian tube, Parotid
Salivary glands, Peripheral Blood, Placenta, Prostate, Proximal Convoluted Tubule,
Respiratory Bronchiole, Skin, Stomach, Substantia Nigra, Thymus, Thyroid, Trachea,
Umbilical Vein, Uterus, and Vulva.

NOV4b :

A disclosed NOV4b nucleic acid of 694 nucleotides (also referred to as CG56589-01)
encoding a novel Claudin-6-like protein is shown in Table 4C. An open reading frame was

identified beginning with an ATG codon at nucleotides 11-13 and ending with a TAA codon at
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nucleotides 671-675. 1ue siart and stop codons are in bold letters and the 5” and 3’

untranslated regions are underlined in Table 4C. Because the start codon is not a traditional
initiation codon, NOV4b could be a partial reading frame. NOV4b could extend further in the

5’ direction.

Table 4C. NOV4b nucleotide sequence (SEQ ID NO:19).

ACCTGTCGCAATGGCTTTAATCTTTAGAACAGCAATGCAATCTCTTCGCGACTTTTACTATCTCTCCTGGGATG
GATTTTATCCATTATTACAACTTATTTGCCACACTGGAAGAACCTCAACCTGGACTTAAATGAAATGGAAAA
CTGGACCATGGGACTCTGGCAAACCTGTGTCATCCAAGAGGAAGTGGGGATCGCAATGCAAGGACTTTGACTC
CTTCCTGGCTTTGCCTGCTGAACTCAGGGTCTCCAGGATCTTAATGTTTCTGTCAAATGGGCTGGGATTTCT
GGGCCTGCTEGTCTCTGGGTTTGGCCTGCGACTGTTTGAGAATTGGAGAGAGTCAGAGAGATCTCAAGAGGCG
ACTGCTCATTCTGGGAGGAATTCTGTCCTGGGCCTCGGGAATCACAGCCCTGGTTCCCGTCTCTTGGGTTGC
CCACAAGACGGTTCAGGAGTTCTGGCATGAGAACGTCCCAGACTTTGTCCCCAGGTGGGAGTTTGGGGAGGC
CCTGTTTCTGGGCTGGTTTGCTGGACTTTCTCTTCTGCTAGGAGGGTGTCTGCTCAACTGCGCAGCCTGCTC
CAGCCACGCTCCCCTAGCTTTGGGCCACTATGCAGTGGCGCAAATGCAAACTCAGTGTCCCTACCTGGAAGA
TGGGACAGCAGATCCTCAAGTGTAAGACTCCGACAAGGCCAGAGAT

In a search of public sequence databases, the NOV4b nucleic acid sequence, located on
chromsome 4 has 330 of 556 bases (59%) identical to 2 gb:GENBANK-
ID:AF134160|acc:AF134160.1 mRNA from Homo sapiens (claudin-1 (CLDN1) mRNA,

10 complete cds) (E =2.9¢™).

The disclosed NOV4b polypeptide (SEQ ID NO:20) encoded by SEQ ID NO:19 has
220 amino acid residues and is presented in Table 4D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV4b has no signal peptide and is
likely to be localized the the plasma membrane with a certainty of 0.6400. Alternatively,

15  NOV4b may also localize to the Golgi body with acertainty of 0.4600, the endoplasmic
reticulum (membrane) with a certainty of 0.3700 or in the endoplasmic reticulum (lumen) with
a certainty of 0.1000. The most likely cleavage site for a NOV4b peptide is between amino
acids 24 and 25, at: ILS-II..

Table 4D. Encoded NOV4b protein sequence (SEQ ID NO:20).

MALIFRTAMQSVGLLLSLLGWILSIITTYLPHWKNLNLDLNEMENWTMGLWQTCVIQEEVGMQCKDFDSFLA |
LPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKRRLLILGGILSWASGITALVPVSWVAHKT
VQEFWDENVPDFVPRWEFGEALFLGWFAGLSLLLGGCLLNCAACSSHAPLALGHYAVAQMOTQCPYLEDGTA
DPQV ’

20
A search of sequence databases reveals that the NOV4b amino acid sequence has 84 of
204 amino acid residues (41%) identical to, and 119 of 204 amino acid residues (58%) similar
to, the 219 amino acid residue ptnr:SWISSPROT-ACC:Q9Z262 protein from Mus musculus
(Mouse) (Claudin-6) (E = 1.1¢72).

25 NOV4b is predicted to be expressed in at least Brain.
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In addition, .+v v v .8 predicted to be expressed in Adrenal Glana/Suprarenal gland,

Brain, Bronchus, Brown adipose, Cervix, Colon, Coronary Artery, Epidermis, Gall Bladder,
Heart, Hippocampus, Islets of Langerhans, Kidney, Liver, Lung, Lung Pleura, Mammary
gland/Breast, Oesophagus, Ovary, Oviduct/Uterine Tube/Fallopian tube, Parotid Salivary
glands, Peripheral Blood, Placenta, Prostate, Proximal Convoluted Tubule, Respiratory
Bronchiole, Skin, Stomach, Substantia Nigra, Thymus, Thyroid, Trachea, Umbilical Vein,
Uterus, and Vulva.

NOV4c

A disclosed NOV4c nucleic acid of 694 nucleotides (also referred to as CG56589-02)
encoding a novel Claudin 6-like protein is shown in Table 4E. An open reading frame was
identified beginning with an ATG codon at nucleotides 11-13 and ending with a TAA codon at
nucleotides 671-673. The start and stop codons are in bold letters and the 5* and 3’

untranslated regions are underlined in Table 4E.

Table 4E. NOV4c nucleotide sequence (SEQ ID NO:21).

ACCTGTCGCAATGGCTTTAATCTTTAAAACAGCAATGCAATCTGTTGGACTTTTGCTATCTTTCCTGGGATG
GATTTTATCCATTATTACAACTTATTTGCCACACTGGAAGAACCTCAACCTGGACTTAAATGAAATCGGAARA
CTGGACCATGGGACTCTGGCAAACCTGTGTCATCCAAGAGGAAGTGGGGEATGCAATGCAAGGACTTTGACTC
CTTCCTGGCTTTGCCTGCTGAACTCAGGGTCTCCAGGATCTTAATGTTTCTGTCAAATGGGCTGGGATTTCT
GGGCCTGCTGGTCTCTGGGTTTGGCCTGCGACTGTTTGAGAATTGCGAGAGAGTCAGAGAGATCTCAAGAGGCG
ACTGCTCATTCTGGGAGGAATTCTGTCCTGGGCCTCGGGAATCACGGCCCTGGTTCCCGTCTCTTGGGTTGC
CCACAAGACGGTTCAGGAGTITCTGGGATGAGAACGTCCCAGACTTTGTCCCCAGETCGCAGTTTGGGGAGGT
CCTGTTTCTGGGCTGGCTTGCTGGACTTTCTCTTCTGCTAGGAGGGTGTCTGCTCAACTGCGCAGCCTGCTC
CAGCCACGCTCCCCTAGCTTTGGGCCACTATGCAGTGGCGCAAATGCAAACTCACTGTCCCTACCTGGAAGA
TGGGACAGCAGATCCTCAAGTGTAAGACTCCGACAAGGCCAGAGAT

In a search of public sequence databases, the NOV4c nucleic acid sequence, located on
chromsome 4 has 331 of 556 bases (59%) identical to a gb:GENBANK-
ID:AF134160jacc:AF134160.1 mRNA from Homo sapiens (claudin-1 (CLDN1) mRNA,
complete cds) (E = 3.2¢e™).

The disclosed NOV4c polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 has
220 amino acid residues and is presented in Table 4F using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV4c has no signal peptide and is
likely to be localized the the plasma membrane with a certainty of 0.6400. Alternatively,
NOV4c may also localize to the Golgi body with acertainty of 0.4600, the endoplasmic
reticulum (membrane) with é certainty of 0.3700 or in the endoplasmic reticulum (lumen) with
a certainty of 0.1000. The most likely cleavage site for a NOV4c peptide is between amino
acids 24 and 25, at: ILS-IL
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Table 4F. Encoded NOV4c protein sequence (SEQ ID NO:22).

MALIFKTAMQSVGLLLSFLGWILSIITTYLPHWKNLNLDLNEMENWTMGLWQTCVIQEEVGMQCKDFDSFLA
LPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKRRLLILGGILSWASGITALVPVSWVAHKT
VQEFWDENVPDFVPRWEFGEALFLGWLAGLSLLLGGCLLNCAACSSHAPLATL.GHYAVAQMQTHCPYLEDGTA
DPQV

A search of sequence databases reveals that the NOV4c amino acid sequence has 83 of
204 amino acid.residues (40%) identical to, and 118 of 204 amino acid residues (57%) similar
to, the 219 amino acid residue ptnr:SWISSPROT-ACC:Q9Z262 protein from Mus musculus
(Mouse) (Claudin-6) (E = 9.6e°%).

The sequence is predicted to be expressed in the following tissues : Adrenal
Gland/Suprarenal gland, Brain, Bronchus, Brown adipose, Cervix, Colon, Coronary Artery,
Epidermis, Gall Bladder, Heart, Hippocampus, Islets of Langerhans, Kidney, Liver, Lung,
Lung Pleura, Mammary gland/Breast, Oesophagus, Ovary, Oviduct/Uterine Tube/Fallopian
tube, Parotid Salivary glands, Peripheral Blood, Placenta, Prostate, Proximal Convoluted
Tubule, Respiratory Bronchiole, Skin, Stomach, Substantia Nigra, Thymus, Thyroid, Trachea,
Umpbilical Vein, Uterus, and Vulva.

NOV4 also has homology to the amino acid sequences shown in the BLASTP data
listed in Table 4G.

Table 4G. BLAST results for NOV4
Gene Index/ Protein/ Organism | Length | Identity | Positives | Expect
Identifier (aa) (%) (%)

gi|17437504 |ref [XP_ | similar to 220 220/220 220/220 e-105
068030.1| putative (H. (100%) (100%) .
(XM_068030) sapiens) [Homo

sapiens)
gi|17437506|ref|XP_ | similar to 220 192/212 198/212 9e-96
068031.1| putative (H. (90%) (92%)
(XM_068031) sapiens) [Homo '

sapiens)
gi|12843248|dbj|BAB | PMP- 220 158/220 182/220 3e-70
25914.1] (ARD08821) 22/EMP/MP20/Claud (71%) (81%)

in family

containing

protein~data

source:Pfam,

source

key:PF00822,

evidence:ISS~puta

tive [Mus

musculus]
gi|17458947|ref|Xp_ | similar to 229 108/188 137/188 2e-45
061964.1]| putative (H. (57%) (72%)
(XM_061964) sapiens) [Homo

sapiens]
gi|7710002|ref|NP_0 | claudin 1 [Mus 211 72/181 105/181 le-27
57883.1]| musculus] (39%) (57%)
(NM 016674)
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The homology of these sequences is shown graphically in the Clustal W analysis shown

in Table 4H.
Table 4H Clustal W Sequence Alignment

1) NOV4a (SEQ ID NO:18)

2) NOV4b (SEQ ID NQ:20)

3) NOV4c (SEQ ID NO:22)

4) gi|17437504|ref|XP_068030.1] (XM_068030) similar to putative (H. sapiens) [Homo
sapiens] (SEQ ID NO:325)

5) gi|17437506|ref|XP_068031.1| (XM_ 068031) similar to putative (H. sapiens) [Homo
sapiens] {(SEQ ID NO:324) :

6) gi|12843248|dbj|BAB25914.1| (AK008821) PMP-22/EMP/MP20/Claudin family containing
protein~data source:Pfam, source key:PF00822, evidence:ISS~putative [Mus musculus)
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60

(SEQ ID NO:326)
7) gi|17458947|ref|XP_061964.1] (XM _061964) similar to putative (H. sapiens) [Homo
sapiens] (SEQ ID NO:323)

8) gi|7710002]|ref|NP_057883.1| (NM_016674) claudin 1 [Mus musculus) (SEQ ID NO:

60
NOV4a 1
NOV4b 1
NoVic 1
gi|17437504| 1
gi|17437506| 1
gi|12843248| 1
gi|17458947| 1
gi{7710002] 1

70 80 + 90 100 110 120

NOV4a 58 EEVGMQCKDFDSFLALPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKR' 117
NOV4b Y-l VGMOCKDFDSFLALPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKRREERN]
NOV4c IV GMOCKDFDSFLALPAELRVSR ILMFLSNGLGFLGLLY SGFGLDCLRIGESQRDLKRREENA)
e E VL VLT T Y- B - =V GMOCKDFDSFLALPAELRVSR I LMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKRREEN]
gi|17437506| 58 EEVGMQCKDFDSFLALPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRIGESQRDLKR' 117
gi|{12843248| 58 ) 117
gi|17458947| 58 117
gi|7710002| 58 117
NOovV4a 118 177
NOV4b 118 177
NoV4c 118 177
gi]17437504| 118 177
gi|17437506| 118 177
gi|12843248| 118 ! 177
gi|17458947 118 L 177
gi|7710002| 118 176
NOov4a 178 N 220
NOV4b 178 W 220
NOoVic 178 % 220
gi|17437504] 178 V220
gi|17437506] 178 1 220
gi|12843248{ 178 T 220
gi|17458947| 178 L 229
gi|7710002] 177 211
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Table 41 lists the domain déscription from DOMALIN analysis results against NOV4.
This indicates that the NOV4 sequence has properties similar to those of other proteins known

to contain this domain.

Table 41 Domain Analysis of NOV4

gnl|Pfam|pfam00822, PMP22_Claudin, PMP-22/EMP/MP20/Claudin family.
(SEQ ID NO:802)

CD-Length = 162 residues, 67.3% aligned

Score = 35.0 bits (79), ExXpect = 0.004

NOV 4: 49  GLWQTCVIQEEVGM-QCKDFDSFLALPAELRVSRILMFLSNGLGFLGLLVSGFGLDCLRI 107
Hl« 1 1 1 1 I S U L L A A T
Sbjct: 41  GLWRNCTTQSCTGQISCKVL----ELNDALQAVQALMILSIILGIISLIVFFFQLFTMRK 96
NOV 4: 108 GESQRDLKRRLLILGGILSWASGITALVPVSWVAHKTVQEFWDENVPDFVPRWEFGEALF 167
' I (I L S T O S ++ ||+
Sbjct: 97  GGR-------- FKLAGIIFLVSGLCVLVGASIYTSRIATDF- -GNPFTPNRKYSFGYSFI 146
NOV 4: 168 LGW 170

Sbjcp: 147 LGW 148

The claudins are a family of integral membrane proteins that are major components of
tight junction (TJ) strands. When claudins are introduced into cells that lack tight junctions,
networks of strands and grooves form at cell-cell contact sites that closely resemble native
tight junctions. There are at least 17 members of this family in mammals. Claudin family
members share ~38% amino acid identity, and are predicted to have four transmembrane (TM)
domains, which is reminiscent of occludin, although they share no sequence similarity with it.
Multiple sequence alignment reveals their sequences to be fairly well conserved in the first
and fourth putative TM domains, and in the first and second extracellular loops, but they
diverge in the second and third TM domains. Although the sequences of their C-terminal
cytoplasmic domains vary, the known family members share a common motif of -Y-V. This
has been postulated as a possible binding motif for PDZ domains of other tight junction-
associated peripheral membrane proteins, such as ZO-1.

The disclosed NOV4 nucleic acid of the invention encoding a Claudin-6 -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 of whose bases may be changed
from the corresponding base shown in Table 4A while still encoding a protein that maintains
its Claudin-6 -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
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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
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 41 percent of the
bases may be so changed.

The disclosed NOV4 protein of the invention includes the Claudin-6 -like protein
whose sequence is provided in Table 4B. The invention also includes a mutant or variant
protein any of whose residues may be changed from the corresponding residue shown in Table
4B while still encoding a protein that maintains its Claudin-6-like activities and physiological
functions, or a functional fragment thereof. In the mutant or variant protein, up to about 61
percent of the residues may be so changed.

The NOV4 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in Von Hippel-Lindau (VHL) syndrome, Cirrhosis,
Transplantation, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura,
autoimmume disease, allergies, immunodeficiencies, transplantation, Graft vesus host,
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, Systemic lupus erythematosus , Autoimmune disease, Asthma, Emphysema,
Scleroderma, allergy, and Cancer, and/or other pathologies and disorders of the like. The
NOV4 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.

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
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 NOV4 protein have multiple hydrophilic regions,
each of which can be used as an immunogen. This novel protein also has value in
development of powerful assay system for functional analysis of various human disorders,
which will help in understanding of pathology of the disease and development of new drug‘

targets for various disorders.
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NOVs

NOVS5 includes three novel Monocarboxylate transporter (MCT3)-like proteins
disclosed below. The disclosed sequences have been named NOV5a, NOV5b, NOV5ec,
NOV5d, and NOV3e.

NOV5a

A disclosed NOV5a nucleic acid of 1502 nucleotides (also referred to as CG56635-01)
encoding a novel Monocarboxylate transporter (MCT3)-1ike protein is shown in Table 5a. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 24-
26 and ending with a TGA codon at nucleotides 1365-1367. The start and stop codons are in
bold letters in Table SA.

Table SA. NOV5a Nucleotide Sequence (SEQ ID NO:23)

GTTTCCCCACCCCGCAGACGGCGATGACCCCCCAGCCCGCCGGACCCCCGGATGEEEGCTGGGECTGGRT
GETGGCGGECCECCAGCCTTCGCGATAAACGGGCTGTCCTACGEGCTGCTGCECTCGCTEEGCCTTGCCTTC
CCTGACCTTGCCGAGCACTTTGACCGAAGCGCCCAGGACACTGCGETGGATCAGCGCCCTEGCCTTGGCCGE
TGCAGCAGGCAGCCAGCCCCGTGGECAGCGECCCTGAGCACGCGCTEGEEGGCCCECCCCGTGGTGATGET
TGGGGGCGTCCTCGCCTCGCTGGGCTTCGTCTTCTCGGCTTTCGCCAGCGATCTGCTGCATCTCIACCTC
GGCCTGGGCCTCCTCECTGGCTTTEGGTTGGGCCCTGGTETTCECCCCCECCCTAGGCACCCTCTCGCGTT
ACTTCTCCCGCCGTCGAGTCTTGGCGETGGEGECTGECGCTCACCGGCAACGEGGCCTCCTCGCTGCTCCT
GGCGCCCGCCTTGCAGCTTCTTCTCGATACTTTCGGCTGGCEGEECECTCTGCTCCTCCTCEGGCECGATC
ACCCTCCACCTCACCCCCTGTGECGCCCTGCTGCTACCCCTEETCCTTCCTGGAGACCCCCCAGCCCCAC
CGCGTAGTCCCCTAGCTGCCCTCGGCCAGAGTCTGTTCACACGCCGGGCCTTCTCAATCTTTGCTCTAGG
CACAGCCCTGGTTGGGEECCEGTACTTCGTTCCTTACGTGCACTTGGCTCCCCACGCTTTAGACCEGGGE
CTGGGGGGATACGGAGCAGCECTEETGGTGEGCCGTEGCTECEATGGGEEATGCGEGCGCCCGECTERTCT
GCGGGTGGCTGGCAGACCAAGGCTEGGTGCCCCTCCCECEGCTCCTGECCETATTCGGGGCTCTGACTGE
GCTGGGGCTECTCEGTGETGGEGCTEETGCCCATEETGEECEECEAAGAGAGCTGEGGEGETCCCCTGCTE
GCCGCGGCTGTGGCCTATGGECTGAGCCCGGEEAGTTACGCCCCGCTGETTTTCCGETGTACTCCCCRRGT
TGGTGGGCGTCGGAGCGTGTCETGCAGGCCACAGGGCTGEGTGATGATGCTGATGAGCCTCEGEEEGCTCCT
GGGCCCTCCCCTGTCAGGCTTCCTAAGEGATGAGACAGGAGACTTCACCGCCTCTTTCCTCCTGTCTGET
TCTTTGATCCTCTCCGGCAGCTTCATCTACATAGGGTTGCCCAGEGCGCTGCCCTCCTETGEGTCCAGCCT
CCCCTCCAGCCACGCCTCCCCCAGAGACGGGGGAGCTECTTCCCGCTCCCCAGGCAGTCTTGCTGTCCCC
AGGAGGCCCTGGCTCCACTCTGGACACCACTTGTTGATTAT T TTCTIGTTTGAGCCCCTCCCCCAATARA
GAATTTTTATCGGGTTTTCCTGAAACCTCCAACTGTTCACCAATCTAGGACCCTGAAAATATTCTACATA
AGACAGCCAGAAAGGCTGGTTCARAGGAACAG

The disclosed NOV5a nucleic acid sequence , located on chromosome 17, has 672 of
1110 bases (60%) identical to a gb: GENBANK-ID:AF132610jacc:AF132610.1 mRNA from
Homo sapiens (monocarboxylate transporter MCT3 mRNA, complete cds) (E = 1.63'29).

A disclosed NOV5a polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 447
amino acid residues and is presented using the one-letter amino acid code in Table 5B. Signal
P, Psort and/or Hydropathy results predict that NOV5a contains no signal peptide and is likely
to be localized in the endoplasmic reticulum (membrane) with a certainty of 0.6850.

Alternatively, NOV5a is also likely to be localized to the plasma membrane with a certainty of
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0.6400, to the Golgi body with a certainty of 0.4600, or to the endoplasmic reticulum (lumen)
with a certainty of 0.1000

Table 5B. Encoded NOV5a protein sequence (SEQ ID NO:24).

MTPQPAGPPDGGWGWVVAAAAFAINGLSYGLLRSLGLAFPDLAEHFDRSAQDTAWISALALAVQQAASPVGSALS
TRWGARPVVMVGGVLASLGFVFSAFASDLLHLYLGLGLLAGFGWALVFAPALGTLSRYFSRRRVLAVGLALTGNG
ASSLLLAPALQLLLDTFGWRGALDLLLGAITLHLTPCGALLLPLVLPGDPPAPPRSPLAALGQSLFTRRAFSIFAL
GTALVGGGYFVPYVHLAPHALDRGLGGYGAALVVAVAAMGDAGARLVCGWLADQGWVPLPRLLAVFGALTGLGLW
VVGLVPVVGGEESWGGPLLAAAVAYGLSAGSYAPLVFGVLPGLVGVGGVVQATGLVMMLMSLGGLLGPPLSGFLR
DETGDFTASFLLSGSLILSGSFIYIGLPRALPSCGPASPPATPPPETGELLPAPQAVLLSPGGPGSTLDTTC

5 The disclosed NOV5a amino acid sequence has 96 of 198 amino acid residues (48%)
identical to, and 122 of 198 amino acid residues (61%) similar to, the 504 amino acid residue
ptnr:SPTREMBL-ACC:095907 protein from Homo sapiens (Human) (DJ1039K5.2 (Similar
To Monocarboxylate Transporter (MCT3))) (E = 1.2¢7). |

NOV5a is predicted to be expressed in at least Adrenal gland, bone marrow, brain -
10  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, pancreés, pituitary gland, placenta, prostate, retina, salivary gland, skeletal
muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus.
NOVsb
15 A disclosed NOV5b nucleic acid of 611 nucleotides (also referred to as CG56635-02)
encoding a novel Monocarboxylate transporter 3-like protein is shown in Table 5C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 6-8 and
ending with a TGA codon at nucleotides 500-502. The start and stop codons are in bold letters
in Table 5B.
20

Table 5C. NOV5b Nucleotide Sequence (SEQ ID NO:25)

ACGGCGATGACCCCCCAGCCCGCCGEACCCCCEGATGCGEECTGEGECTEEETEETGGCEGCCGCAGCCT
TCGCGATAAACGGGCTGTCCTACGGEGCTGCTECGCTCGCTGEGCCTTGCCTTCCCTGACCTTGCCGAGCA
CTTTGACCGAAGCGCCCAGGACACTGCGTGGATCAGCGCCCTGGECCCTGGCCETECAGCAGGCAGCCAGE
CCCGTGGGCAGCGCCCTGAGCACGCGCTGGGEGGECCCGCCCCETGETGATGETTGEGGGECGTCCTCGCCT
CGCTGGGCTTCGTCTTCTCGGCTTTCGCCAGCGATCTGCTGCATCTCTACCTCEGCCTEGECCTCCTCGC
TGGCTTCCTAAGGGATGAGACAGGAGACTTCACCGCCTCTTTCCTCCTGTCTGGTTCTTTGATCCTCTCC
GGCAGCTTCATCTACATAGGGTTGCCCAGGGCGCTGCCCTCCTEGTGEGTCCAGCCTCCCCTCCAGCCACGT
CTCCCCCAGAGACGGGEGGAGCTGCTTCCCGCTCCCCAGEGCAGTCTTGCTGTCCCCAGGAGGCCCTEGCTC
CACTCTGGACACCACTTGTTGATTATTTTCTTGTTTGAGCCCCTCCCCCAC

The disclosed NOV5b nucleic acid sequence , located on chromosome 17, has 323 of
520 bases (62%) identical to a gb:GENBANK-ID:AF132610/acc:AF132610.1 mRNA from
Homo sapiens (monocarboxylate transporter MCT3 mRNA, complete cds) (E = 3.2¢71%).
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A disclosed NOV5b polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 191
amino acid residues and is presented using the one-letter amino acid code in Table 5D. Signal
P, Psort and/or Hydropathy results predict that NOV5b contains no signal peptide and is likely
to be localized in the endoplasmic reticulum (membrane) with a certainty of 0.9325.
Alternatively, NOV5b is also likely to be localized to the plasma membrane with a certainty of
0.4960, to the microbody (peroxisome) with a certainty of 0.3200, or to the Golgi body with a
certainty of 0.1900 The most likely cleavage site for NOV5b is between positions 38 and 39:
GLA-FP.

Table 5D. Encoded NOV5b protein sequence (SEQ ID NO:26).

MTPQPAGPPDGGWGWVVAAAAFAINGLSYGLLRSLGLAFPDLAEHFDRSAQDTAWISALALAVQOAASPVGSALS
TRWGARPVVMVGGVLASLGFVFSAFASDLLHLYLGLGLLAGFLRDETGDFTASFLLSGSLILSGSFIYIGLPRAL
PSCGPASPPATPPPETGELLPAPQAVLLSPGGPGSTLDTTC

The disclosed NOV5b amino acid sequence has 53 of 110 amino acid residues (48%)
identical to, and 72 of 110 amino acid residues (65%) similar to, the 504 amino acid residue
ptor:SPTREMBL-ACC:Q9UBE2 protein from Homeo sapiens (Human) (Monocarboxylate
Transporter MCT3) (E = 2.9¢ %),

NOV5b is predicted to be expressed in at least the following tissues: adrenal gland,
bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia
nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart,
kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate,
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid,
trachea and uterus.

NOV5e

A disclosed NOV5c nucleic acid of 704 nucleotides (also referred to as CG56635-03)
encoding a novel Monocarboxylate transporter 3-like protein is shown in Table 5E. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 28-30 and
ending with a TGA codon at nucleotides 673-675. The start and stop codons are in bold letters
in Table SE.

Table SE. NOV5c¢ Nucleotide Sequence (SEQ ID NO:27)

CGAGCAGCCAGAGGCTGGATCTCAGGGATGCCAGCTCCCCAGCGGAAGCACAGGCGTGGAGGCTTCTCTC
ACAGATGTTTCCCCACCCCGCAGACGGCGATGACCCCCCAGCCCGCCGGACCCCCGGATGGGGGCTEGEE
CTGGGTGGTGGCGGCCGCAGCCTTCGCGATAAACGGGCTGTCCTACGGGCTGCTGCGCTCGCTGGGCCTT
GCCTTCCCTGACCTTGCCGAGCACTTTGACCGAAGCGCCCAGGACACTGCGTGGATCAGCGCCCTGGCCC
TGGCCGTGCAGCAGGCAGCCAGCCCCGTGGGCAGCGCCCTGAGCACGCGCTGGGGEGCCCGCCCCETGET
GATGGTTGGGGGCGTCCTCGCCTCECTGGGCTTCETCTTCTCGGCTTTCGCCAGCGATCTGCTGCATCTC
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TACCTCGGCCTGGGCCTCCTCGCTGGCTTCCTAAGGGATGAGACAGGAGACTTCACCGCCTCTTTCCTCC
TGTCTGGTTCTTTGATCCTCTCCGGCAGCTTCATCTACATAGGGTTGCCCAGGGCGCTGCCCTCCTGTGG
TCCAGCCTCCCCTCCAGCCACGCCTCCCCCAGAGACGGGGGAGCTGCTTCCCGCTCCCCAGGCAGTCTTG
CTGTCCCCAGGAGGCCCTGGCTCCACTCTGGACACCACTTGTTGATTATTTTCTTGTTTGAGCCCCTCCC
CCAC

The disclosed NOV5c nucleic acid sequence , located on chromosome 17, has 340 of
547 bases (62%) identical to a gb: GENBANK-ID:AF019111Jacc:AF019111.2 mRNA from
Mus musculus (monocarboxylate transporter 3 (MCT3) mRNA, complete cds) (E = 2.4eP ).

A disclosed NOVS5c polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 215
amino acid residues and is presented using the one-letter amino acid code in Table 5F. Signal
P, Psort and/or Hydropathy results predict that NOVS5c contains no signal peptide and is likely
to be localized in the endoplasmic reticulum (membrane) with a certainty of 0.8500.

Alternatively, NOV5c is also likely to be localized to the microbody (peroxisome) with a

' certainty of 0.6400, to the plasma membrane with a certainty of 0.4400, or to the nucleus with

a certainty of 0.3000

Table 5F. Encoded NOVS5c protein sequence (SEQ ID NO:28).

MPAPQRKHRRGGFSHRCFPTPQTAMTPQPAGPPDGGWGWVVAAAAFAINGLSYGLLRSLGLAFPDLAEHFDRSAQ
DTAWISALATLAVQQAASPVGSALSTRWGARPVVMVGGVLASLGFVFSAFASDLLHLYLGLGLLAGFLRDETGDFT
ASFLLSGSLILSGSFIYIGLPRALPSCGPASPPATPPPETGELLPAPQAVLLSPGGPGSTLDTTC

The disclosed NOV5c¢ amino acid sequence has 53 of 110 amino acid residues (48%)
identical to, and 72 of 110 amino acid residues (65%) similar to, the 504 amino acid residue
ptnr:SPTREMBL-ACC:Q9UBE2 protein from Homo sapiens (Human) (Monocarboxylate
Transporter MCT3) (E = 2.9¢%%).

NOV5c is predicted to be expressed in at least the following tissues: adrenal gland,
bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia
nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart,
kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate,
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid,
trachea and uterus. .

NOVsd

A disclosed NOV5d nucleic acid of 1513 nucleotides (also referred to as CG56635-04)
encoding a novel Monocarboxylate transporter 3-like protein is shown in Table 5G. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 28-30 and
ending with a TGA codon at nucleotides 1444-1446. The start and stop codons are in bold

letters in Table 5G.
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Table 5G. NOV5d Nucleotide Sequence (SEQ ID NO:29)

CGAGCAGCCAGAGGCTGGATCTCAGGEATGCCAGCTCCCCAGCGGAAGCACAGGCGTGGAGGCTTCTCTC
ACAGATGTTTCCCCACCCCGCAGACGGCGATGACCCCCCAGCCCGCCGGACCCCCGGATGGGGGCTGGGG
CTGGGTGGTGGCGGCCGCAGCCTTCGCGATAAACGCEGCTETCCTACGGGCTGCTGCGCTCGCTGGGCCTT
GCCTTCCCTGACCTTGCCGAGCACTTTGACCGAAGCGCCCAGGACACTGCGTGGATCAGCGCCCTGGCCC
TGGCCGTGCAGCAGGCAGCCAGTCCCGTGGGCAGCGCCCTGAGCACGCGCTGGGGGECCCECCCCETGGT
GATGGTTGGGGECGTCCTCGCCTCGCTGGGCTTCEGTCTTCTCGGCTTTCGCCAGCGATCTGCTGCATCTC
TACCTCGGCCTGGGCCTCCTCGCTGGTTTTGGT TGGGCCCTGGTGTTCGCCCCCGCCCTAGGCACCCTCT
CGCETTACTTCTCCCGCCGTCGAGTCTTGECGETEGGECTGECGCTCACCGGCARCGGGGCCTCCTCGCT
GCTCCTGGCGCCCGCCTTGCAGCTTCTTCTCGATACTTTCGGCTCGCGEGGCGCTCTGCTCCTCCTCGGC
GCGATCACCCTCCACCTCACCCCCTGTEECGCCCTGCTGCTACCCCTGGTCCTTCCTGGAGACCCCCCAG
CCCCACCGCGTAGTCCCCTAGCTGCCCTCGECCTGAGTCTGTTCACACGCCGGGCCTTCTCAATCTTTGC
TCTAGGCACAGCCCTGGTTGGEGGCEGGTACTTCGTTCCTTACGTGCACTTGGCTCCCCACGCTTTAGAC
CGGGGCCTGGGGGGATACGGAGCAGCGCTGGTGGTGGCCATGGCTGCCATGGGGGATGCGGGCGCCCGET
TGGTCTGCGGGTGGCTGGCAGACCAAGGCTGEGTCCCCCTCCCGCEECTGCTGGCCGTATTCGGGGCTCT
GACTGGGCTGGGGCTGTGEETGETGGGECTGETECCCETEETCEECECCGAAGAGAGCTGEGEEEETCCC
CTGCTGGCCGCGEGCTGTGGCCTATGGGCTGAGCGCGGGGAGTTACGCCCCEGCTEGEGTTTTCGGTGTACTCC
CCGGGCTGETGGEGCETCGGAGGTGTGGTGCAGGCCACAGGGCTGGTGATGATGCTGATGAGCCTCGGGRG
GCTCCTGGGCCCTCCCCTGTCAGGTAACTTCCTAAGGGATGAGACAGGAGACTTCACCGCCTCTTTCCTC
CTGTCTGGTTCTTTGATCCTCTCCGGCAGCTTCATCTACATAGGGTTGCCCAGGGCGCTGCCCTCCTGTG
GTCCAGCCTCCCCTCCAGCCACGCCTCCCCCAGAGACGGEGEAGCTGCTTCCCGCTCCCCAGGCAGTCTT
GCTGTCCCCAGGAGGCCCTGEGCTCCACTCTGGACACCACTTGTTGATTAT TTTCTTGTTTGAGCCCCTCC
CCCAATAAAGAATTTTTATCGGGTTTTCCTGAARACCTCCAACT

The disclosed NOV5d nucleic acid sequence , located on chromosome 17, has 567 of
940 bases (60%) identical to a gb:GENBANK-ID:HSU81800/acc:U81800.1 mRNA from
5 Homo sapiens (monocarboxylate transporter (MCT3) mRNA, complete cds) (E = 6.5¢79.
A disclosed NOV5d polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 472
amino acid residues and is presented using the one-letter amino acid code in Table 5H. Signal
P, Psort and/or Hydropathy results predict that NOV5d contains no signal peptide and is likely
to be localized in the plasma membrane with a certainty of 0.6000. Alternatively, NOV5d is
10 also likely to be localized to the Golgi body with a certainty of 0.4000, to the endoplasmic
reticulum (membrane) with a certainty of 0.3000, or to the microbody (peroxisome) with a

certainty of 0.3000

Table SH. Encoded NOV5d protein sequence (SEQ ID NO:30).

MPAPQRKHRRGGFSHRCFPTPQTAMT PQPAGPPDGGWGWVVAAAAFAINGLSYGLLRSLGLAFPDLAEHFDRSAQ
DTAWISALALAVQOAASPVGSALSTRWGARPVVMVGGVLASLGFVFSAFASDLLHLYLGLGLLAGFGWALVFAPA
LGTLSRYFSRRRVLAVGLALTGNGASSLLLAPALQLLLDTFGWRGALLLLGAI TLHLTPCGALLLPLVLPGDPPA
PPRSPLAALGLSLFTRRAFSIFALGTALVGGGYFVPYVHLAPHALDRGLGGYGAALVVAVAAMGDAGARLVCGWL
ADQGWVPLPRLLAVFGALTGLGLWVVGLVPVVGGEESWGGPLLAAAVAYGLSAGSYAPLVFGVLPGLVGVGEGVVQ
ATGLVMMLMSLGGLLGPPLSGKFLRDETGDFTASFLLSGSLILSGSFIYIGLPRALPSCGPASPPATPPPETGEL
LPAPQAVLLSPGGPGSTLDTTC

15 The disclosed NOV5d amino acid sequence has 96 of 198 amino acid residues (48%)

identical to, and 122 of 198 amino acid residues (61%) similar to, the 504 amino acid residue
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ptnr:SPTREMBL-ACC:095907 protein from Homo sapiens (Human) (DJ1039K5.2 (Similar
To Monocarboxylate Transporter (MCT3))) (E = 7.9¢°°%).

NOVS5d is predicted to be expressed in at least the following tissues: adrenal gland,
bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia
nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart,
kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate,
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid,
trachea and uterus. .

NOV5e

A disclosed NOV5e nucleic acid of 465 nucleotides (also referred to as CG56635-05)
encoding a novel Monocarboxylate transporter 3-like protein is shown in Table 51. An open ‘
reading frame was identified beginning with an ATG initiation codon at nucleotides 7-9 and
ending with a TGA codon at nucleotides 436-438. The start and stop codons are in bold letters

in Table 51., and the 5 and 3’ untranslated regions, if any, are underlined.

Table SI. NOVSe Nucleotide Sequence (SEQ ID NO:31)

ACGGCGATGACCCCCCAGCCCGCCGGACCCCCGGATGGEEGECTGGEECTEGGTEETGGCEECCGCAGCCT
TCGCGATAAACGGGCTGTCCTACGGGCTGCTGCGCTCECTEGEGCCTTECCTTCCCTGTCCTTGCCGAGCA
CTTTGACCGAAGCGCCCAGGACACTGCGTGGATCAGCECCCTGECCCTGGCCETGCAGCAGGCAGCCAGT
TTCCTAAGGGATGAGACAGGAGACTTCACCGCCTCTTTCCTCCTGTCTGETTCTTTGATCCTCTCCGGCA
GCTTCATCTACATAGGGTTGCCCAGGGCGCTGCCCTCCTGTGGTCCAGCCTCCCCTCCAGCCACECCTCC
CCCAGAGACGGEGGAGCTGCTTCCCGCTCCCCAGGCAGTCTTGCTGTCCCCAGGAGECCCTGGCTCCACT
CTGGACACCACTTGTTGATTATTTTCTTGTTTGAGCCCCTCCCCC

The disclosed NOV5e nucleic acid sequence , located on chromosome 17, has 351 of
434 bases (80%) identical to a gb: GENBANK-ID:AX083362[acc:AX083362.1 mRNA from
Homo sapiens (Sequence 54 from Patent WO0112660) (E = 1.6e™5%).

A disclosed NOV5e polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is 143
amino acid residues and is presented using the one-letter amino acid code in Table 5J. Signal
P, Psort and/or Hydropathy results predict that NOV5e contains no signal peptide and is likely
to be localized extracellularly with a certainty of 0.5040. Alternatively, NOVS5e is also likely
to be localized to the endoplasmic reticulum (membrane) with a certainty of 0.1000, to the
endoplasmic reticulum (lumen) with a certainty of 0.1000, or to the lysosome (lumen) with a
certainty of 0.1000. The most likely cleavage site for NOV5e is between positions 43 and 44:
VLA-EH.
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Table 5J. Encoded NOVS5e protein sequence (SEQ ID NO:32).

MTPQPAGPPDGGWGWVVAAAAFAINGLSYGLLRSLGLAFPVLAEHFDRSAQDTAWISALALAVQQAASFLRDETG
DFTASFLLSGSLILSGSFIYIGLPRALPSCGPASPPATPPPETGELLPAPQAVLLSPGGPGSTLDTTC

The disclosed NOV5e amino acid sequence has 67 of 68 amino acid residues (98%)
identical to, and 67 of 68 amino acid residues (98%) similar to, the 375 amino acid residue
ptnr:REMTREMBL-ACC:CAC33285 protein from Homo sapiens (Human) (Sequence 54

5 from Patent WO0112660) (E = 2.9¢>"). ’

NOVS5e is predicted to be expressed in at least Mémmalian Tissue, Parathyroid Gland,
Mammary gland/Breast, Prostate. .

NOV35a also has homology to the amino acid sequences shown in the BLASTP data

listed in Table 5K.
10
Table SK. BLAST results for NOV5a
Gene Index/ Protein/ Organism { Length | Identity | Positives | Expect
Identifier (aa) (%) (%)

gi|7670446|dbj|BAAS | unnamed protein 290 252/288 263/288 le-86
5074.1) (AB041591) product [Mus (87%) (90%)

musculus]
gi|{17491104|ref|XP | similar to solute | 427 196/398 257/398 6e-74
064368.1] carrier family 16 (49%) (64%)
(XM_064368) (monocarboxylic

acid

transporters),

member 8 (H.

sapiens) [Homo

sapiens]
g1|2497855|sp|Q6334 | MONOCARBOXYLATE 489 142/420 220/420 6e-53
4|MOT2_RAT TRANSPORTER 2 (33%) (51%)

(MCT 2)
gi|1432167|gb|AaB04 | monocarboxylate 489 143/420 220/420 6e-53
023.1] (U62316) transporter 2 (34%) (52%)

[Rattus

norvegicus]
gi|6755536|ref |NP_0 | solute carrier 484 142/421 221/421 2e-52
35521.1] family 16 (33%) (51%)
(NM_011391) (monocarboxylic

acid

transporters),

member 7 ([Mus

musculus]

The homology of these sequences is shown graphically in the ClustalW analysis shown
in Table 5J.

Table 5J Information for the Clustal W proteins

15 1) NOV5a (SEQ. ID NO:24)
2) NOVSb (SEQ ID NO:26)
3) NOV5c (SEQ ID NO:28)
4) NOV5d (SEQ ID NO:30)
5) NOVSe (SEQ ID NO:32)
20 6) gi]7670446|dbj|BAR95074.1| (AB041591) unnamed protein product [Mus musculus] (SEQ
ID NO:337)
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7) gi|17491104|ref|XP_064368.1| (XM_064368) similar to solute carrier family 16
(monocarboxylic acid transporters), member 8 (H. sapiens) [Homo sapiens] (SEQ ID

NO:338)

8) gi}2497855|sp|Q63344|MOT2_RAT MONOCARBOXYLATE TRANSPORTER 2 (MCT 2) (SEQ ID

NO:339)

9) gi|1432167|gb|AAR04023.1| (U62316) monocarboxylate transporter 2 [Rattus

norvegicus)

(SEQ ID NO:340)

10). gi|6755536|ref|NP_035521.1] (NM_011391) solute carrier family 16
(monocarboxylic acid transporters), member 7 [Mus musculus) (SEQ ID NO:341)

NOV5a

NOV5b

NOVSc

NoVsd

NOV5e
gi|7670446|
gil17491104|
gi}2497855]
gi|1432167|
gi|6755536|

NOVSa
NOV5b
NOVS5e
Novsd
NOV5e
gi|7670446)
gi|17491104|
gi|2497855|
gi|1432167|
gi|6755536 |

Novsa
NoV5b
NOV5c
Novsd
NovV5e
gi|7670446|
gi|17491104)
gi|2497855]
gil1432167}
gi| 6755536 |

NOV5a
NOV5b

NOV5c

NoOv5d

NOV5e
gi|7670446|
gi|17491104)|
gi|2497855|
gi|{1432167|
gi|6755536|

NOvSa
NOVSb
NOVSc
Novsd
NOVS5e

RPHRRRERPRRREP P

R R e

(=]

49
60
60
55

27
27

25

109
120
120
115

55
55
79
79
55
85
169
180
180
175

MARRT-~-~=--=~==-~ EPPDGGWGWXVVVLSAFFQSALVFGVLRSFGVFFVEFVAAFEE 48
MPSESSVKATAAPPPFPLPPDGGWGWVVVCAS-FISIGFSYAFPKAVIVFFNDIKDIFKT 59
MPSESSVKATAAPPPFPLPPDGGWGWVVVCAS ~-FISIGFSYAFPKAVIVFFNDIKDIFKT 59
MPSEP~---S--APLPQPLPPDGGWGWVVVCAS-FISIGFSYAFPKAVIVFFKDIQEIFNT 54

---------------------------------- MPAPQRKHRRGEFSHRCFPTPQTAMT 26
---------------------------------- MPAPQRKHRRGIGFSHRCYY PTPQTAgT 26
__________________________________________________________ 2

------------------------------------ MVGGVLTSLELVFSABARSLLHLY 24
QAARVSWIASIGIAVQQFGSPVGSALSTKFGPRPYVMTGGILAALEMLLASIATSLTHEY 108
TSSQIAWISSIMLAVMYAGGPISSVLVNNYGSRPVLI VGGLLCCTEMILASHSSSVIELRY 119
TSSQIAWISSIMLAVMYAGGPISSVLVNNYGSRPVVIVGGLLCCTEMILASESSSVIELY 119
TSSQIAWISSIMLAVMYAGGPISSVLVNNYGSRPYVIVGGLLCCIEMILASYSNSVIELRY 114

160 170 180
el PP I P ISP I *
PQPAGPPD! AFD = = RSAQHT
PQPAGPPDI NP~ - RSAQDTR
PQPAGPPD! ) > RSAQQTR 73
PQPAGPPD! AFD - e RSAQDTH 78
PQPAGPPD! PP~ - - = - RSAQD T 54

PALQFLLDTFG 84

LS L PFEOWLLSHY] 168
LTVGFIGGL LAENnQPHLTI A GSPVFLSTMAPFNQFLFNSYG 179
A GSPVFLSTIAPFNQFLFNSYG 179
LTVGFIGGLELAFNLOPRL T THGKY FYRRRPLA CHMAGSPVFLST SPFNQYLFNNYG 174

Eole

230 240

.- I
ISEvlAIL- - INYOOAASPVESAIM- STRWG - - - IREVUMIEG VLR~ - -~ < -~ v e e m e - 92
TSIV - ENHOOARSPVESAIR - STRWG - - - BRIZEVUMIEGVLANE- - - - < oo oo oo 92
LSEXAIR- -INYOOANSPVEEAI- STRWG - - ~IYRIZVUMIEGVLEYS- - = ~ -~ == === == = 116
ISIAIR- -E\YOOARSPVESAIR- STRWG- - - BRIEVVMUEG VLI - ~ - = -~ - - oo oo - 116
L SENRAIR- B O OARS - =~ = = = = = = = = = e o 68
LHLTPC WRPLALS- - -GDELAPPRTPLEA- - - - -~ oo eme - 125
U SLELYACEALMRPPSIA- - -EDf- - PREQ--=-----mmmmmm e 207

KGSFL;LGRﬁFLHscv CLMRPVGPSP ”sxs SRODESTKRLSKVSTAEKINR 239
KGSFLIL 1FLH$CV CLMRPVGPSP KSKSKYESRODESTKRLSKVSTAEKINR 239

260 270 280 290 300

ST REEES CRE CEER KELRY PEnes

HLHE FGWALVFAPALGTLSRYFSRRRVLAVGLALT 147
{éT.T—T i I - e m e e me et r et e, —— - 115
HLHL- - -] FILI - = =~ = — e m e e 139
LLHE- - -Y| LAGFGWALVFAPALGTLSRYFSRRRVLAVGLALT 171
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gi{7670446]
gi|17491104]
gi|2497855|
gi|1432167|

" gi|6755536]

NOV5a .
NOV5b

NOV5ce

Novsd

NOV5e
gi|7670446 |
gi|17491104]
gi 2497855 |
gi|1432167]
gi| 6755536 |

NOV5a
NOV5b
NOV5¢
Novsd
NoVSe
gi|7670446|
gi|17491104|
gi|2497855]
gi[1432167|
gi| 6755536

NOVS5a
NOV5b
NOVSc
NOV5d
NOV5e
gi|7670446 |
gi[17491104]
gi|2497855]
gi|1432167|
gi| 6755536 |

NOV5a

NOV5b

NOV5c

Novsd

NOV5e
gi|7670446|
gi}17491104]
gi|2497855|
gi|1432167|
gi|6755536|

NOV5a
NOVSb

NOVSc

Novsd

NOv5e
gi|7670446|
gi|17491104]
gi|2497855|
gi|1432167|
gi}6755536|

125
207
240
240
235

208
115
139
232
68

268
115
139
292
68

328
115
139
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-BGLGLEKRRAFSTYFALGTALIG
-I#TS- LLHHGPFLRYTVALTLINT

HRGFLEYLSGNVI

:FapIIFLAQ ------------------------- 269

310 320 330 340 350 360
S DS NS DU DD DR DS DY DTS BRI B
" GNGASSLLLAPALQLLLDTFGWRGALLLLGAI TLHLTPCGALLLPLVLPGDPPAPPRSPL 207
———————————————————————————————————————————————————————————— 115
------------------------------------------------------------ 139
GNGASSLLLAPALQLLLDTFGWRGALLLLGAITLHLTPCGALLLPLVLPGDPPAPPRSPL 231

370 380 390 400 410 420

. O D D DO DTSN DO T
AALGQSLFTRRAFSIFALGTALVGGGYFVPYVHLAPHALDRGLGGYGAALVVAVAAMGDA 267
------------------------------------------------------------ 115
------------------------------------------------------------ 139
AALGLSLFTRRAFSIFALGTALVGGGYFVPYVHLAPHALDRGLGGYGAALVVAVAAMGDA 291
------------------------------------------------------------ 68

430 440 450 460 470 480
S DN DUUTY DU DU U DRI B SUDDE DRSS RUUEE S
GARLVCGWLADQGWVPLPRLLAVFGALTGLGLWVVGLVPVVGGEESWGGPLLAAAVAYGL 327
------------------------------------------------------------ 115
------------------------------------------------------------ 139
GARLVCGWLADQGWVPLPRLLAVFGALTGLGLWVVGLVPVVGGEESWGGPLLAAAVAYGL 351

------------------------------------------------------------ 68

490 500 510 520 530 540
R [ [P [P I IR P IV IR (VRIS SRR I
SAGsYAPLVFGVLPéLVGVGGVVQATGLVMMLMSLGGLLG-PPLéG |ﬁTGD£T‘ 386
RDET(ENET 130
ETen 154
SAGSYAPLVFGVLPGLVGVGGVVQATGLVMMLMSLGGLLGPPLSGK E ; 411
TRSINE 82
IV 174
255
289
289
284

425
169
193
3 450
. ¢ 121
;VAVZ}AVGDAC _h_.SG‘W:;.i‘ADQGﬁ A8 - 234
AESDLVGR%?VSG?? i‘GDAVPGPigT 1AL LWTTL,U;;:G ------- VSLELFIEVAQAPT. 308
FTDMFARP \GL ~quTWPRIQYLFSVmiMFTG----ICHLLCPDAHSYT 344
FTDMFARPEVGL ~TSILIRQHIQYLFSVINIMFTG- - - - ICHLLCJZLAHSYT 344
FIDMFARPEVGL -TQZ_‘lRIQYLFSSQIIFTG- ---TICHLLCIHLATTYS 339
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610 620 630 640 650 660
loeealenenl Y OO DU PO DU PO

NOv5a 426 IRPIPOLVLIASDE - - - - - == =~ — -~~~ STLDTINC- = - === ===~ mrm——mem oo 447
NOVSb 170 WeEpQRWVILSPE - ~ -~~~ e e e ST;;EiDT Cmmmm e mmmme e 191
NOV5c 194 BPRPQEWVLIMSPE- - - - - -~~~ - -~ STHDTIC- == ===~=--==---=~=--o=-- 215
NOvsd 451 MPAPQIVLIAYPE- - - - -~~~ - - -~ - - STPD (SR 472
NOV5e 122 WPIRAPQIVIIASPE - -~ = = === === =~ STHDTINC- ~~ === =~ - ===wmmmm o e 143
gi|7670446] 235 SYAPLVFGVLPGLVEIEGVYQAINGLVMMLMSLGGLLGPPLSGKG-~-~ 290
gi | 17431104 | 309 PLAFSVLPELIETRRIYCGLGLLOMIESIGGLLGPPLSGYLRDVT 368
gi ] 2497855 ] 345 SISSLLFECLMDQ SRFSSAVGLVTIVECCPVLFGPPLAGKLLDIT 404
gi[1432167| 345 SISSLLFECLMDQVEASRFSSAVGLVTIVECCPVLPGPPLAGKLLDIT 404
gi | 6755536 | 340 ¥ SISSLLFECLMDI TRFSSAVGLTTIVECCPVLFGPPLAGKLLDIT 399

670 680 690 700 710 770

D DA DR Y

NOV5a 447 —---! ------------------------------------------------------- 447
NOVSb 191 mem e e e e e e e mm e m——————————— 191
NOV5e b R T e U 215
Novsd B ey gy g 472
NOV5e 143 = e e e e e e 143
Gi]7670446] 290 =mmom oo o e e 290
gi|17491104| 369 GNYTASFVVAGAFLLSGSGILLTLPHFFC=-====mmcmmmcmmamao" - --FSTTTSG 404
gi|2497855| 405 GQYKYLYIASGIVVLSSGIYLLICNAINYRLLEKERKREKARRKKSASQASKEMEALSRS 464
gi ! 1432167 ] 405 GQYKYLYIASGIVVLSSGIYLLICNAINYRLLEKERKREKARRKKSASQASKEMEALSRS 464
gi I 6755536 l 400 GEYKYLYIASGTVVLVSGTYLLIGNAINYRLLDKERKREKAKKKKSASHASREMEALNRS 459

730 740

ceed] [P IR I

NOV5a 447 =mmmmmmm e 447
NOV5b R A D 191
NOV5c 215 ~mmmmm—memeemmmmee oo 215
Novsd 472 mmmm e oo 472
NOV5e 143 ~mrmmmemmmm e oo 143
gi|7670446| 290 =m--meommmeooeee 290

gi|17491104| 405 PQDLVTEALDTKVPLPKEGLEED-- 427
gi|2497855] 465 KQDDVTVKVSNTHNPPSDRDKESSI 489
gi|1432167| 465 KQDDVTVKVSNTHNPPSDRDKESSI 489
9i|6755536| 460 KODEVTVKASNAHNPPSDRDKESNI 484

Monocarboxylates such as lactate and pyruvate play a central role in cellular
metabolism and metabolic communication between tissues. Essential to these roles is their
rapid transport across the plasma membrane, which is catalysed by a recently identified family
of proton-linked monocarboxylate transporters (MCTs). Nine MCT-related sequences have so
far been identified in mammals, each having a different tissue distribution, whereas six related
proteins can be recognized in Caenorhabditis elegans and 4 in Saccharomyces cerevisiae.
Direct demonstration of proton-linked lactate and pyruvate transport has been demonstrated
for mammalian MCT1-MCT4, but only for MCT1 and MCT?2 have detailed analyses of
substrate and inhibitor kinetics been described following heterologous expression in Xenopus
oocytes. MCTT1 is ubiquitously expressed, but is especially prominent in heart and red muscle,
where it is up-regulated in response to increased work, suggesting a special role in lactic acid
oxidation. By contrast, MCT4 is most evident in white muscle and other cells with a high
glycolytic rate, such as tumour cells and white blood cells, suggesting it is expressed where

lactic acid efflux predominates. MCT?2 has a ten-fold higher affinity for substrates than MCT1
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and MCT4 and is found in cells where rapid uptake at low substrate concentrations may be
required, includiﬁg the proximal kidney tubules, neurons and sperm tails. MCT3 is uniquely
expressed in the retinal pigment epithelium. MCT1 and MCT4 have been shown to interact
specifically with OX-47 (CD147), a member of the immunoglobulin superfamily with a single

transmembrane helix. This interaction appears to assist MCT expression at the cell surface

The disclosed NOVS nucleic acid of the invention encoding a Monocarboxylate
transporter (MCT3)-like protein includes the nucleic acid whose sequence is provided in Table
5A, 5C, SE, 5G, 51 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, 5C, SE, 5G, or 51 while still encoding a protein that maintains its Monocarboxylate

transporter (MCT3)-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 of nonlimiting 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 40 percent of the bases may be so changed.

The disclosed NOVS protein of the invention includes the Monocarboxylate
transporter (MCT3)-like protein whose sequence is provided in Table 5B, 5D, 5F, 5H, or 5J.
The invention also includes a mutant or variant protein any of whose residues may be changed
from the corresponding residue shown in Table 5B, 5D, 5F, 5H, or 5J while still encoding a
protein that maintains its Monocarboxylate transporter (MCT3)-like activities and
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up
to about 67 percent of the residues may be so changed.

NOV5 nucleic acid and polypeptide show homology to the Monocarboxylate
transporter (MCT3) familyof proteins. Accordingly, to the NOVS5 nucleic acid and polypeptide
may function as members of this family. The NOVS5 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
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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 nucleic acids and proteins of NOVS are useful in metabolic disorders such as salla
disease, infantile sialic acid storage disease, symptomatic deficiency in lactate transport,
subnormal erythrocyte lactate transport, muscle injuries, cystinosis, streptozotocin-induced
diabetes, hypoxia, cardiac arrest or stroke, neuronal disorders, retinal angiogenesis, and/or
other pathologies and disorders.

NOVS5 nucleic acids and polypeptides are further useful in the generation of antibodies
that bind immunospeciﬁcélly 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 NOVS5 protein have multiple hydrophilic regions,
each of which can be used as an immunogen. This novel protein also has value in
development of powerful assay system for functional analysis of various human disorders,
which will help in understanding of pathology of the disease and development of new drug-

targets for various disorders.

NOVé6

A disclosed NOV6 nucleic acid of 1336 nucleotides (also referred to CG56674-01)
encoding a novel Nitrilase-1-like protein is shown in Table 6A. An open reading frame was
identified beginning with an ATG initiation codon at nucleotides 77-79 and ending with a
TAA codon at nucleotides 1058-1060. In Table 6A, the 5’ and 3’ untranslated regions are

underlined and the start and stop codons are in bold letters.
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Table 6A. NOV6 Nucleotide Sequence (SEQ ID NO:33)

GCCCACTCGCTGCGGCCTATCTGGCTCCAGACCGCCCTCCGGATCCEGACCCTGCGAATGGTTTTGGCTATA
TCTTCATGCTGGGCTTCATCACCAGGCCTCCTCACAGATTCCTGTCCCTTCTGTGTCCTGGACTCCGGATA
CCTCAACTCTCTGGGGAAGGTGCTCAGCCCAGGCCCAGAGCCATGGCTATCTCCTCTTCCTCCTGCGAACT
| GCCCCTGGTGGCTGTGTGCCAGGTAACATCGACGCCAGACAAGCAACAGAACTTTAAAACATGTGCTGAGC
TGGTTCGAGAGGCTGCCAGACTGGGTGCCTGCCTGGCTTTCCTGCCTGAGGCATTTGACTTCATTGCACGG
GACCCTGCAGAGACGCTACACCTGTCTGAACCACTGEGTGGGAAACTTTTGGAAGAATACACCCAGCTTGC
CAGGGAATGTGGACTCTGGCTCTCCTTGGETGGTTTCCATGAGCGTCGGCCAAGACTGGGAGCAGACTCAGA
ARATCTACAATTGTCACGTGCTGCTGAACAGCAAAGGGGCAGTAGTGGCCATTTACAGGAAGACACATCTG
TGTGACGTAGAGATTCCAGGGCAGGGGCCTATGTEGTGAAAGCAACTCTACCATGCCTGGGCCCAGTCTTGA
GTCACCTGTCAGCACACCAGCAGGCAAGATTGGTCTAGCTGTCTGCTATGACATGCGGTTCCCTGAACTCT
CTCTGGCATTGGCTCAAGCTGGAACAGAGATACTTACCTATCCTTCAGCTTTTGGATCCATTACAGGCCCA
GCCCACTGGGAGGTGTTGCTGCGGECCCEGTGCTATCGAAACCCAGTGCTATGTAGTGGCAGCAGCACAGTG
TGGACGCCACCATGAGAAGAGAGCAAGTTATGGCCACAGCATGEGTGGTAGACCCCTGGGGAACAGTGGTGCG
CCCGCTGCTCTGAGGGGCCAGGCCTCTGCCTTGCCCGAATAGACCTCAACTATCTGCGACAGTTGCGCCGA
CACCTGCCTGTGTTCCAGCACCGCAGGCCTGACCTCTATGGCAATCTGGGTCACCCACTGTCTTAAGACTT
GACTTCTGTGAGTTTAGACCTGCCCCTCCCACCCCCACCCTGCCACTATGAGCTAGTGCTCATGTGACTTE
GAGGCAGGATCCAGGCACAGCTCCCCTCACTTGGAGAACCTTGACTCTCTTGATGGAACACAGATGGGCTG
CTTGGGAAAGAAACTTTCACCTGAGCTTCACCTGAGGTCAGACTGCAGTTTCAGAAAGGTGGAATTTTATA
TAGTCATTGTTTATTTCATGCGAAACTGAAGTTCTGCTGAGGGCTGAGCACCTTCCCCA

The disclosed NOV6 nucleic acid sequence, localized to the p14.2 region of
chromosome 3, has 1319 of 1329 bases (99%) identical to a gb:GENBANK-
ID:AF069987|acc:AF069987.1 mRNA from Homo sapiens (nitrilase 1 (NIT1) mRNA,
complete cds) (E = 3.162%%) '
A disclosed NOV6 polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is 327

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 has a signal peptide and is likely to be
localized in the cytoplasm with a certainty of 0.4500. Alternatively, NOV6 is also likely to be
localized to the microbody (peroxisome) with a certainty of 0.3000, to the lysosome (lumen)
with a certainty of 0.2021, or to the mitochondrial matrix space with a certainty of 0.1000. The
most likely cleavage site for NOV6 is between positions 27 and 28: LSG-EG

Table 6B. Encoded NOV6 protein sequence (SEQ ID NO:34).

MLGFITRPPHRFLSLLCPGLRIPQLSGEGAQPRPRAMATISSSSCELPLVAVCOVTSTPDKQONFKTCAELYV
REAARLGACLAFLPEAFDFIARDPAETLHLSEPLGGKLLEEYTQLARECGLWLSLGGFHERGQDWEQTQKI
YNCHVLLNSKGAVVAIYRKTHLCDVEIPGQGPMCESNSTMPGPSLESPVSTPAGKIGLAVCYDMRFPELSL
ALAQAGTEILTYPSAFGSITGPAHWEVLLRARAIETQCYVVAAAQCGRHHEKRASYGHSMVVDPWGTVVAR
CSEGPGLCLARIDLNYLRQLRRHLPVFQHRRPDLYGNLGHPLS

The disclosed NOV6 amino acid sequence has 322 of 327 amino acid residues (98%)
identical to, and 322 of 327 amino acid residues (98%) similar to, the 327 amino acid residue
ptnr:SPTREMBL-ACC:076091 protein from Homo sapiens (Human) (Nitrilase Homolog 1)
(E=4.5¢"1,
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NOV6 also has homology to the amino acid sequence shown in the BLASTP data
listed in Table 6C.

Table 6C. BLAST results for NOV6
Gene Index/ Protein/ Organism | Length | Identity | Positives | Expect
Identifier (aa) (%) (%)
gi|5031947|ref|NP_00 | nitrilase 1 [Homo | 327 322/327 | 322/327 0.0
5591.1| (NM _005600) | sapiens] (98%) (98%)
gi|3242980|gb|AAC401 | nitrilase homolog | 323 272/327 | 298/327 e-154
84.1l (AF069985) 1 [Mus musculus] (83%) (90%)
916754856 |ref |[NP_03 | nitrilase 1 [Mus | 323 2727327 | 297/327 e-153
6179.1] (NM 012049) | musculus] (83%) (90%)
gi|18204913 |gb|AAH21 | Unknown (protein [ 323 271/327 | 296/327 e-153
634.1|AAH21634 for MGC:13825) (82%) (89%)
(BC021634) {Mus musculus]
gi|12836591|dbj [BAB2 | data souxrce:MGD, | 290 251/288 | 272/288 e-145
3723.1| (AK004988) source (87%) (94%)
key:MGI:1350916,
evidence:IS8S~nitr
ilase l~putative
[Mus musculus]

The homology of these sequences is shown graphically in the Clustal W analysis shown
in Table 6D.

Table 6D. Information for the ClustalW proteins

1) NOV6 (SEQ ID NO:34)

2) gi15031947]ref|Np 005591.1] (NM_005600) nitrilase 1 [Homo sapiens] (SEQ ID
NO:342)

3) g1|3242980|9b[AAC40184 1| (AF069985) nitrilase homolog 1 [Mus musculus] (SEQ ID
NO:343)

4) gi|6754856|ref|NP_036179.1] (NM_012049) nitrilase 1 [Mus musculus] (SEQ ID
NO:344)

5) gi|18204913|gb|AAH21634.1|AAH21634 (BC021634) Unknown (protein for MGC:13825)
[Mus musculus] (SEQ ID NO:345)

6) gi]12836591|dbj|BAB23723.1| (AK004988) data source:MGD, source key:MGI:1350916,
evidence:I8S~nitrilase l~putative [Mus musculus] (SEQ ID NO:346)

NOV6 1
gi|5031947] 1
gi|3242980] 1
gi|6754856| 1
gi|18204913] 1
gi|12836591| 1
70 80 90 100 110 120

NOV6 61 Q%NFKTCAELVWEAARLGALLAFLPEAFDFIAR%PAETLHLSEPL 120
gi|5031947] 61 QNFKTCAELVQEAARLGACLAFLPEAFDFIARnPAETLHLSEPL GIYLL) 120
gi|3242980| 57 OENFKTCAELVOEAARLGACLAFLPEAFDFIARNPAETLLLSEPLNGDLLGQYSOLARECERR]
e P (AT E: 1T -4 Al O N F K TCAELVQEAARLGACLAFLPEAFDF I ARNPAETLLLSEPLNGDLLGQY SQLAREC RS
PEARE:FIL R &S IV B OF N FK TCAELVQEAARL.GACLAFLPEAFDF I ARNPAETLLLSEPLNGDLLGQY SQLARECJiiEES
e EA R VLTI RN Y Sl OF N F K TCAELVQEAARLGACLAFLPEAFDF I ARNPAETLLLSE PLNGDLLGQYSQLARECHEK]

130 140 150 160 170 180

GfWLSLGGFHERGQDWEQ OKIYNCHVLLNSK ‘IYRKTHLCDVEIPGQGPM IHSNS 180
G"WLSLGGFHERGQDWEQ QKIYNCHVLLNSKGg A@YRKTHLCDVEIPGQGPMCES S 180
GIWLSLGGFHERGQDWEQNQKIYNCHVLLNSKGSVVASYRKTHLCDVEIPGQGPWRESNY 176
GIWLSLGGFHERGODWEQNQKIYNCHVLLNSKGSVVASYRKTHLCDVEIPGQGPMRESNY i)
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gi|5031947| 121
gi|3242980| 117
gi| 6754856 117
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EA R PL R A NI A G TWI.ST.GGFHERGQDWEQNQK I YNCHVLLNSKGSVVASYRKTHLCDVE I PGQGPMRESNY A3
e A B Xk TR A I VO T 1. ST.CCFHERGODWEQNOK TYNCHVLLNSKGSVVASYRKTHLCDVEI PGQGPMRESN Y R K]

190 200 210 220 230 240

NOV§ 181 240
gi]5031947] 181 240
APV EL N VAl T PG T LEPPVKTPAGKVGLAI CYDMRFPELSLKLAQAGAEILTYPSAFGS VTGPARWE VLN
ey A-CE T I A Al T D GGTLEPPVKTPAGKVGLALCYDMRFPELSLKLAQAGAE T LTY PSAFGSVTGPAHWE VIREEL
CEARE-PILT-E Y I &l T P GG TLEPPVKT PAGKVGLATCYDMRFPELSLKLAQAGAEILTYESAFGS VTG PAHWE VLS
SRR PLTS-1 -k N I VY T DG TLEPPVKT PAGKVGLATCYDMRFPELSLKLAQAGAETLTY PSAFGS VT GPAHWE VIR ik]
250 260 270 280 290 300
NOV6 241 LLRARAIEHQCYV*AAA V¥ 300
CERLERCEY N PR T R ARA T Ef{OCY VAR AQCGRHHEKRA SYGHSMVVDPWGTVVARCSEGPGLCLART DL AT
NPT VLT B X VT T R ARATESQCYVIAAAQCGRHEETRASYGHSMVVDPWGTVVARCSEGPGLCLARIDLEF PEL
e AT 1T-S Bk VT T R ARA TESQCYVIAAAQCGRHHETRAS Y GHSMVVDPHGT VVARCSEGPGLCLAR IDLHF JPEL
EAER- P2 A RVl T T R ARATESQCYVIAAAQCGRHHETRASYGHSMVVDPHGT VVARCSEGPGLCLARI DLHF LN
CEARPEETLT RN B VT 1 R ARATESQCYVIARAQCGRHHETRASYGHSMVVDPWGTVVARCSEGPGLCLARTDLEF LK)

310 320

HLPVFQHRRPDLYGWL.GHPLS

NOVE 301 BRECER 327
gi|5031947] 301 LgQgRaHLPVFQHRRPDLYQNLGHPLS 327
gi[3242980| 297 WeeNidel:afzudeiiidEnhqeifeiians 323
gi|6754856| 297 Meelidel:ihguiesndlEnhdctafein 323
gi|18204913| 297 Wewlidecifauundtdngdesfeiats 323
gi|12836591| 264 MeeUlesiAgueEioNReIRaZRs 290

Tables 6E list the domain description from DOMAIN analysis results against NOV6.
This indicates that the NOV6 sequence has properties similar to those of other proteins known

to contain this domain.

Table 6E. Domain Analysis of NOV6

gnl|Pfam|pfam00795, CN_hydrolase, Carbon-nitrogen hydrolase. This
family contains hydrolases that break carbon-nitrogen bonds. The
family includes: Nitrilase EC:3.5.5.1, Aliphatic amidase EC:3.5.1.4,
Biotidinase EC:3.5.1.12, Beta-ureidopropionase EC:3.5.1.6. (SEQ ID
NO:803)

CD-Length = 267 residues, 100.0% aligned

Score = 273 bits (698), Expect = le-74

NOV 6: 51 VCQVTSTP-DKQONFKTCAELVREAARLGACLAFLPEAFDFI - - - ARDPAETLHLSEPLG 106

b s s = 0 L

Sbjct: 1  AVQAEPVPEDLAANLQKAEELTEEAAKAGAELVVFPEAFIPGYPYCKSDAEYYENAEAID 60

NOV 6: 107 GKLLEEYTQLARECGLWLSLGGFHERGQDWEQTQKIYNCHVLLNSKGAVVAIVRKTHLCD 166
[+ o+ wr ]+ feo+ ] |+ 11 e ] oee (1]

sbjct: 61  GEETQFLSRLARKNGIVIVLGVSEREGEG----- KLYNTAVLIDPDGKLIGKYRKIHLFT 115

NOV 6: 167 V---EIPGQGPMCESNSTMPGPSLESPVSTPAGKIGLAVCYDMRFPELSLALAQAGTEIL 223

++ 4] | HLE=LE 0= T T 1
Sbjct: 116 DPERKVYGEG---------- GGSGFPVFDTPVGKLGLLICYDIRFPELARALALKGAEIL 165
NOV 6: 224 TYPSAFGSITGPAHWEVLLRARAIETQCYVVAAAQCGRHHEKRA----- SYGHSMVVDPW 278
UL T+ L Tt 1+ LT+

Sbjct: 166 AWPSAFGRKTGDSHWELLARARATIENQCFVAAANQVGTEEDLDLFDLGEFYGHSMIIDPD 225

NOV 6: 279 GTVVA-RCSEGPGLCLARIDLNYLRQLRRHLPVFQHRRPDLY 319
64
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Sbjct: 226 GKVLAAPAEEEEGLIIADIDLSRIAEARQKMDFLGHRRPDLY 267

The tumor suppressor gene FHIT encompasses the common human chromosomal
fragile site at 3p14.2 and numerous cancer cell biallelic deletions. In human and mouse, the
nitrilase homologs and Fhit are encoded by two different genes: FHIT and NIT1, localized on
chromosomes 3 and 1 in human, and 14 and 1 in mouse, respectively.

Bacterial and plant nitrilases are enzymes that cleave nitriles and organic amides to the
corresponding carboxylic acids plus ammonia. The NIT1 gene is expressed as alternatively
spliced transcripts. The major NIT1 transcript encodes a deduced 327-amino acid protein that
shares 90% amino acid sequence identity with mouse Nit1, 58% identity with the nitrilase
domain of C. elegans NitFhit, and 53% identity with the nitrilase domain of Drosophila
NitFhit. The NIT1 gene spans approximately 3.2 kb and contains 7 exons. Northern blot
analysis detected NIT1 transcripts of approximately 1.4 and 2.4 kb in all adult tissues
examined, namely heart, brain, lung, liver, pancreas, kidney, skeletal muscle, and placenta. An
approximately 1.2-kb NIT1 transcript was found in skeletal muscle and heart.

The loss of Fhit expression in several common human cancers is well documented.

The disclosed NOV6 nucleic acid of the invention encoding a Nitrilase-1-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 encoding a protein that maintains
its Nitrilase-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
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
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 1 percent of the
bases may be so changed.

The disclosed NOV6 protein of the invention includes the Nitrilase-1-like protein
whose sequence is provided in Table 6B. The invention also includes a mutant or variant

protein any of whose residues may be changed from the corresponding residue shown in Table
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6B while still encoding a protein that maintains its Nitrilase-1-like activities and physiological
functions, or a functional fragment thereof. In the mutant or variant protein, up to about 18
percent of the residues may be so changed.

The protein homology information, expression pattern, and map location for the
Nitrilase-1-like protein and nucleic acid (NOV6) disclosed herein suggest that NOV6 may
have important structural and/or physiological functions characteristic of the Nitrilase-1-like
family. Therefore, the NOV6 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
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target,
(iii) an antibody target (thérapeutic, 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 fn vivo.

The NOV6 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 of the present invention will have
efficacy for treatment of patients suffering from cancer, muscle conditions, disorders and '
diseases, longevity, and/or other pathologies/disorders. The NOV6 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.

NOV6 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 NOV6 protein have multiple hydrophilic regions,
each of which can be used as an immunogen. This novel protein also has value in
development of powerful assay system for functional analysis of various human disorders,
which will help in understanding of pathology of the disease and development of new drug

targets for various disorders.
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NOV7

NOV7 includes three novel cleavage signal-1 protein-like proteins disclosed below.
The disclosed sequences have been named NOV7a, NOV7b, NOV7¢, and NOV7d.

NOV7a

A disclosed NOV7a nucleic acid of 1822 nucleotides (also referred to as CG56613-01)
encoding a novel cleavage signal-1 protein-like protein is shown in Table 7A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 98-100
and ending with a TAA codon at nucleotides 839-841. A putative untranslated region
upstream from the initiation codon is underlined in Table 7A. The start and stop codons are in

bold letters.

Table 7A. NOV7a nucleotide sequence (SEQ ID NO:35).

GGGGCTGACGCAGCATTGCCAATTCTAARATCCATCATTTGACTGAGGAGGAGAGGTTTGAAGTTGATCAGCT
CCAGGGTTTGAGAAATTCAGTCCGAATGGAACTTCAGGACCTGGAACTGCAGCTGEAGGAGCGCCTGCTEGE
CCTGGAGGAGCAGCTTCGTGCTGTGCGCATGCCTTCACCCTTCCGCTCCTCCGCACTCATGGGAATGTCTGCG
CAGTAGAAGCACTGATAACTTGTCATGCCCTTCTCCATTGAATGTAATGGAACCAGTCACTGAACTGATGCA
GGAGCAGTCATACCTGAAGTCTGAATTGGGCCTCGGACTTGGAGAAATGGGATTTGARATTCCTCCTGGAGA
AAGCTCAGAATCTGTTTTTTCCAAGCAACGATCAGAATCATCTTCTATATGTTCTGETCCCTCTCATGCTAA
CAGAAGAACTGGAGTACCTTCTACTGCCTCAGTGGGCARATCCARARCCCCATTAGTGGCAAGGAAGARAGT
GTTCCGAGCATCGGTGGCTCTAACGCCAACAGCTCCTTCTAGAACAGGCTCTGTGCAGACACCTCCAGATTT
GGAAAGTTCTGAGGAAGTTGATGCAGCTGAAGGAGCCCCAGAAGTTGTAGGACCTAAATCTGAAGTGGAAGA
AGGGCATGGAAAACTCCCATCAATGCCAGCTGCTGAGGAAATGCATAAAAATGTGGAGCAAGATGAGTTGCA
GCAAGTCATACGGGAGATTAAAGAGTCTATTGTTGGGGAAATCAGACGEGAAATTGTAAGTCGACTTTTGGC
AGCAGTATCTTCAAGTAAAGCGTCTAATTCTAAGCAAGATTATCATTAAACAGAAATTATAGGTTGGCATGG
ATCCTATTAGCTGTGTAATACTGCAATTATCAATGATATGCACTGGTGGAGGTGTTATTTGTGCTTTAGAAG
ATACTTGCTGTTGAGCTGGECTACTGTATACAGTGTACAATGTGTATTTCTTCAACCATATATTTTAARAAG
ACGTACATAGAAACTTAGGCACTTTGCTATTTCTTTTCTAAACTATCAAAAACTCTAGCAGTTTGAAAAGCC
TAATATTTATTTGTATGTCAATATTTTTCATTTGATTCCCTATTAGAATTAATTTTARAACTTGAAGACTTC
CAGACTTATCCAACTTATAAATAACATATTTCTTCAGACTAACATCTTAARACACTGACCTCTATGAGGTAT
TTACTGTGCAATAACTCATTCATTTTTTTCAGAGCTTGAAGCATCCAATGATTTTTCCCTCCACTGCTGTTA
ATTAATGTCACTTCCAAGAAGAAAAACTGTTCTGTTGTAAAAAATATAATTGCTCTTAATTCTTGEGGAGGT
TACTAATAGCAGTAGGATAGAATTTTATGAGGTTACCTACAACTACTTAATGTACTTACACTGTAAGCCTTG
TTGCTTTACCCAAGACAAATGTAATTTTATCATTGCTTATGTAGTATTTTTCTTTTGGARATGTGCCTTATG
TTAAACACTATGTACTTTTACTTT T TGCATTGTCCAGACTTCTTTATTAGATGGAGATGTTTCTTTTTCTGT
CTTCTAGACTAAATAGAGTATCATCCAAATAATGGGGCCTATGACTTGAATGAATAGAAATGAATAAGCTGCE
IGTTTGTTTTTTCAAAATGGAAGTAAT TTAGAT TTGTTCTCCTCATACATAAAATGATTTTAGTTCAGTTTT
AACCAGTGARAACTTTCTTTTTATGAAAAAAAAGGAAAATGGTTTCCCATTTGGTTTTATATGTGTTAAATA
AATGTGTAAAGTAACCACCCCC

The disclosed NOV7a nucleic acid sequence, localized to chromosome 2, has 1822 of
1828 bases (99%) identical to a gb:GENBANK-ID:HUMCS1PAacc:M61199.1 mRNA from
Homo sapiens (Human cleavage signal 1 protein mRNA, complete cds) (E = 0.0).

The disclosed NOV7a polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 has

247 amino acid residues and is presented in Table 7B using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV7a has a signal peptide and is likely

to be localized to the cytoplasm with a certainty of 0.6500. Alternatively, NOV7A may also
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localize to the mitochondrial matrix space with a certainty of 0.1000, or the lysosome (lumen)

with a certainty of 0.1000.

Table 7B. Encoded NOV7a protein sequence (SEQ ID NO:36).

MELODLELQLEERLLGLEEQLRAVRMPSPFRSSALMGMCGSRSTDNLSCPSPLNVMEPVTELMQEQSYLKSE
LGLGLGEMGFEIPPGESSESVFSKQRSESSSICSGPSHANRRTGVPSTASVGKSKTPLVARKKVFRASVALT -
PTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSEVEEGHGKLPSMPAREEMHKNVEQDELQQVIREIKE
SIVGEIRRETIVSGLLAAVSSSKASNSKQDYH

A search of sequence databases reveals that the NOV7a amino acid sequence has 247
of 249 amino acid residues (99%) identical to, and 247 of 249 amino acid residues (99%)
similar to, the 249 amino acid residue ptnr:SWISSPROT-ACC:P28290 protein from Homo
sapiens (Human) (Sperm-Specific Antigen 2 (Cleavage Signal-1 Protein) (CS-1)) (E = 6.1¢"
124y

NOV7a is predicted to be expressed in at least adrenal gland, bone marrow, brain -
amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus,
brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji,
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle,
small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus, Aorta, Ascending
Colon, Bone, Cervix, Cochlea, Colon, Dermis, Gall Bladder, Hypothalamus, Islets of
Langerhans, Liver, Lung, Lymphoid tissue, Ovary, Parathyroid Gland, Parotid Salivary
glands, Pineal Gland, Retina, Right Cerebellum, Skin, Tonsils, Umbilical Vein, Vein, Whole

Organism. .

NOV7b

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
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 bésed onin
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
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PCR amplification based on the following pool of human ¢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 muséle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea,
uterus. Usually the resulting amplicons were gel purified, cloned and sequeﬁced 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 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 Accession Number NOV7b (6 aminoacid
different from NOV7a) and NOV7c (2 aminoacid different from NOV7a).

A disclosed NOV7b nucleic acid of 806 nucleotides (also referred to as CG56613-02)
encoding a novel cleavage signal-1 protein-like protein is shown in Table 7C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 21-23 and
ending with a TAA codon at nucleotides 762-764. A putative untranslated region upstream
from the initiation codon is underlined in Table 7C. The start and stop codons are in bold

letters, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 7C. NOV7b nucleotide sequence (SEQ ID NO:37).

GTTTGAGAAATTCAGTCCGAATGGAACTTCAGGACCTGGAACTGCAGCTGGAGGAGCGCCTGCTGGGCCTGE
AGGAGCAGCTTCGTGCTGTGCGCATGCCTTCACCCTTCCGCTCCTCCGCACTCATGGGAATGTGTGGCAGTA
GAAGCGCTGATAACTTGTCATGCCCTTCTCCATTGAATGTAATGGAACCAGTCACTGAACTGATGCAGGAGC
AGTCATACCTGAAGTCTGAATTGGGCCTGGGACTTGGAGAAATGGCGATTTGAAATTCCTCCTGGAGAAAGCT
CAGAATCTGTTTTTTCCCARGCAACATCAGAATCATCTTCTCTATGTTCTGGTCCCTCTCATGCTAACAGAA
GAACTGGAGTACCTTCTACTGTCTCAGTGGGCAAATCCAAAACCCCATTAGTGGCAAGGAAGAAAGTGTTCC
GAGCATCGGTGGCTCTAACGCCAACAGCTCCTTCTAGAACAGECTCTGTGCAGACACCTCCAGATTTGGAAA
GTTCTGAGGAAGTTGATGCAGCTGAAGGAGCCCCAGAAGTTGTAGGACCTAAATCTGAAGTGGAAGAAGGGC
ATGGAAAACTCCCATCAATGCCAGCTGTTGAGGAAATGCATAAARATGTGCAGCAAGATGAGTTGCAGCAAG
TCATACGGGAGATTAAAGAGTCTATTGTTGGGGAAATCAGACGGCAAATTGTAAGTGGACTTTTGGCAGCAG
TATCTTCRAAGTAAAGCGTCTAATTCTAAGCAAGATTATCATTAAACAGAAATTATAGGTTGECATGGATCCT
ATTAGCTGTGTAAT '

The disclosed NOV7b nucleic acid sequence, localized to chromosome 2, has 801 of
812 bases (98%) identical to a gb: GENBANK-ID:HUMCS1PAJacc:M61199.1 mRNA from
Homo sapiens (Human cleavage signal 1 protein mRNA, complete cds) (E = 7.6e'm).

The disclosed NOV7b polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 has
247 amino acid residues and is presented in Table 7D using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV7b has no signal peptide and is
69



10

15

20

25

WO 02/068649 PCT/US02/02785

likely to be localized to the cytoplasm with a certainty of 0.6500. Alternatively, NOV7b may
also localize to the mitochondrial matrix space with a certainty of 0.1000, or the lysosome

(lumen) with a certainty of 0.1000.

Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:38).

MELQDLELQLEERLLGLEEQLRAVRMPSPFRSSALMGMCGSRSADNLSCPSPLNVMEPVTELMQEQSYLKSE
LGLGLGEMGFEIPPGESSESVFSQATSESSSVCSGPSHANRRTGVPSTVSVGKSKTPLVARKKVFRASVALT
PTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSEVEEGHGKLPSMPAVEEMHKNVEQDELQQVIREIKE
SIVGEIRREIVSGLLAAVSSSKASNSKQDYH

A search of sequence databases reveals that the NOV7b amino acid sequence has 240
of 249 amino acid residues (96%) identical to, and 242 of 249 amino acid residues (97%)
similar to, the 249 amino acid residue ptnr:SWISSNEW-ACC:P28290 protein from Homo
sapiens (Human) (Sperm-Specific Antigen 2 (Cleavage Signal-1 Protein) (CS-1)) (E =9.7¢"
121y

NOV7b is predicted to be expressed in at least adrenal gland, bone marrow, brain -
amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus,
brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji,
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle,
small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus, Aorta, Ascending
Colon, Bone, Cervix, Cochlea, Colon, Dermis, Gall Bladder, Hypothalamus, Islets of
Langerhans, Liver, Lung, Lymphoid tissue, Ovary, Parathyroid Gland, Parotid Salivary
glands, Pineal Gland, Retina, Right Cerebellum, Skin, Tonsils, Umbilical Vein, Vein, Whole

" Organism. .

NOV7c .

A disclosed NOV7c nucleic acid of 806 nucleotides (also referred to as CG56613-03)
encoding a novel cleavage signal-1 protein-like protein is shown in Table 7E. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 21-23 and
ending with a TAA codon at nucleotides 762-764. A putative untranslated region upstream.
from the initiation codon is underlined in Table 7E. The start and stop codons are in bold

letters, and the 5’ and 3’ untranslated regions, if any, are underlined.
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Table 7E. NOV7¢ nucleotide sequence (SEQ ID NO:39).

GTTTGAGAAATTCAGTCCGAATGGAACTTCAGGACCTGGAACTGCAGCTGGAGGAGCGCCTGCTGGGCCTGG
AGGAGCAGCTTCGTGCTGTGCGCATGCCTTCACCCTTCCGCTCCTCCGCACTCATGGGAATGTGTGGCAGTA
GAAGCGCTGATAACTTGTCATGCCCTTCTCCATTGAATGTAATGGAACCAGTCACTGAACTGATGCAGGAGC
AGTCATACCTGAAGTCTGAATTGGGCCTGGGACTTGGAGAAATGCGGATTTGARATTCCTCCTGGAGAAAGCT
CAGAATCTGTTTTTTCCCAAGCAACATCAGAATCATCTTCTGTATGTTCTGGTCCCTCTCATGCTAACAGAA
GAACTGGAGTACCTTCTACTGCCTCAGTGGGCAAATCCAAAACCCCATTAGTGGCAAGGAAGAAAGTGTTCC
GAGCATCGGTGGCTCTAACGCCAACAGCTCCTTCTAGAACAGGCTCTGTGCAGACACCTCCAGATTTGGARA
GTTCTGAGGAAGTTGATGCAGCTGAAGGAGCCCCAGAAGTTGTAGGACCTAAATCTGAAGTGGAAGAAGGGC
ATGGAAAACTCCCATCAATGCCAGCTGCTGAGGAAATGCATAAAAATGTGCGAGCAAGATGAGTTGCAGCAAG
TCATACGGGAGATTAAAGAGTCTATTGTTGGGGARATCAGACGGGAAATTGTAAGTGGACTTTTGGCAGCAG
TATCTTCAAGTAAAGCGTCTAATTCTAAGCAAGATTATCATTAAACAGARATTATAGGTTGGCATGGATCCT
ATTAGCTGTGTAAT

The disclosed NOV7¢ nucleic acid sequence, localized to chromosome 2, has 803 of
812 bases (98%) identical to a gb:GENBANK-ID:HUMCS1PAlacc:M61199.1 mRNA from
Homo sapiens (Human cleavage signal 1 protein mRNA, complete cds) (E =1.2 7,

The disclosed NOV7c¢ polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 has
247 amino acid residues and is presented in Table 7F using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV7c has no signal peptide and is
likely to be localized to the cytoplasm with a certainty of 0.6500. Alternatively, NOV7f may
also localize to the mitochondrial matrix space with a certainty of 0.1000, or the lysosome

(lumen) with a certainty of 0.1000.

Table 7F. Encoded NOV7c protein sequence (SEQ ID NO:40).

MELODLELQLEERLLGLEEQLRAVRMPSPFRSSALMGMCGSRSADNLSCPSPLNVMEPVTELMOEQSYLKSE
LGLGLGEMGFEIPPGESSESVFSQATSESSSVCSGPSHANRRTGVPSTASVGKSKTPLVARKKVFRASVALT
PTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSEVEEGHGKLPSMPAAEEMHKNVEQDELQQVIREIKE
SIVGEIRREIVSGLLAAVSSSKASNSKQDYH

A search of sequence databases reveals that the NOV7c amino acid sequence has 242
of 249 amino acid residues (97%) identical to, and 244 of 249 amino acid residues (97%)
similar to, the 249 amino acid residue ptar:SWISSNEW-ACC:P28290 protein from Homo
sapiens (Human) (Sperm-Specific Antigen 2 (Cleavage Signal-1 Protein) (CS-1)) (E=1.4¢”

121
)-

NOV7c is predicted to be expressed in at least adrenal gland, bone marrow, brain -
amygdala, brain - cerebellum, brain - hippocampus, brain - substaﬁtia 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, Aorta, Ascending

Colon, Bone, Cervix, Cochlea, Colon, Dermis, Gall Bladder, Hypothalamus, Islets of
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Langerhans, Liver, Lung, Lymphoid tissue, Ovary, Parathyroid Gland, Parotid Salivary
glands, Pineal Gland,~ Retina, Right Cerebellum, Skin, Tonsils, Umbilical Vein, Vein, Whole
Organism. .
NOV7d

A disclosed NOV7d nucleic acid of 705 nucleotides (also referred to as 174307820)
encoding a novel cleavage signal-1 protein-like protein is shown in Table 7G. An open
reading frame was identified beginning with an AGA initiation codon at nucleotides 1-3 and
ending with nucleotides 703-705. The start codon is in bold letters, and the 5’ and 3’
untranslated regions, if any, are underlined. Because the start codon is not a traditional
initiation codon, and there is no stop codon, NOV7d could be a partial open reading frame

extending further in the 5° and 3’ directions.

Table 7G. NOV7d nucleotide sequence (SEQ ID NO:41).

AGATCTCCCACCATGGAACTTCAGGACCTGGAACTGCAGCTGGAGGAGCGCCTGCTGGGCCTGGAGGAGCAG
CTTCGTGCTGTGCGCATGCCTTCACCCTTCCGCTCCTCCGCACTCATGGGAATGTGTGGCAGTAGAAGCGCT
GATAACTTGTCATGCCCTTCTCCATTGAATGTAATGGAACCAGTCACTGAARCTGATGCAGGAGCAGTCATAC
CTGAAGTCTGAATTCEGCCTGGGACTTGGAGAAATGGCATTTGAAATTCCTCCTGGAGAAAGCTCAGAATCT
GTTTTTTCCCAAGCAACATCAGAATCATCTTCTGTATGTTCTGGTCCCTCTCATGCTAACAGAAGAACTGGG
GTACCTTCTACTGCCTCAGTGGGCAAATCCAAAACCCCATTAGTGGCAAGGAAGAAAGTGTTCCGAGCATCG
GTGGCTCTAACGCCAACAGCTCCTTCTAGAACAGGCTCTGTGCAGACACCTCCAGATTTGGAAAGTTCTGAG
GAAGTTGATGCAGCTGAAGGAGCCCCAGAAGTTGTAGGACCTAAATCTGAAGTGGAAGAAGGGCATGGAAAA
CTCCCATCAATGCCAGCTGCTGAGGAAATGCATAAAAATGTGGAGCAAGATGAGTTGCAGCAAGTCATACGG
GAGATTAAAGAGTCTATTGTTGGGCAAATCAGACGGCAAATTGTAAGTGGACTCGAG

The disclosed NOV7d polypeptide (SEQ ID NO:42) encoded by SEQ ID NO:41 has

235 amino acid residues and is presented in Table 7H using the one-letter amino acid code.

Table 7H. Encoded NOV7d protein sequence (SEQ ID NO:42).

RSPTMELQDLELQLEERLLGLEEQLRAVRMPSPFRSSALMGMCGSRSADNLSCPSPLNVMEPVTELMQEQSY
LKSELGLGLGEMGFEIPPGESSESVFSQATSESSSVCSGPSHANRRTGVPSTASVGKSKTPLVARKKVFRAS
VALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSEVEEGHGKLPSMPAAEEMHKNVEQDELQQVIR
EIKESIVGEIRREIVSGLE -

NOV7e

A disclosed NOV7¢ nucleic acid of 759 nucleotides (also referred to as 174307820)
encoding a novel cleavage signal-1 protein-like protein is shown in Table 7I. An open reading
frame was identified beginning with an AGA initiation codon at nucleotides 1-3 and ending
with nucleotides 757-759. The start codon is in bold letters, and the 5’ and 3’ untranslated
regions, if any, are underlined. Because the start codon is not a traditional initiation codon, and
there is no stop codon, NOV7e could be a partial open reading frame extending further in the

5’ and 3’ directions.
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Table 71. NOV7e nucleotide sequence (SEQ ID NO:323).

AGATCTCCCACCATGGAACTTCAGGACCTGGAACTGCAGCTGGAGGAGCGCCTGCTGGGCCTGGAGGAGCAG
CTTCGTGCTGTGCGCATGCCTTCACCCTTCCGCTCCTCCGCACTCATGGGAATGTGTGGCAGTAGARGCGCT
GATAACTTGTCATGCCCTTCTCCATTGAATGTAATGGAACCAGTCACTGAACTGATGCAGGAGCAGTCATAC
CTGAAGTCTGAATTGGGCCTGGGACTTGGAGAAATGGGATTTGAAATTCCTCCTGGAGARAGCTCAGAATCT
GTTTTTTCCCAAGCAACATCAGAATCATCTTCTGTATGTTCTGGTCCCTCTCATGCTAACAGAAGAACTGGA
GTACCTTCTACTGCCTCAGTGGGCAAATCCAAAACCCCATTAGTGGCAAGGAAGAAAGTGTTCCGAGCATCG
GTGGCTCTAACGCCAACAGCTCCTTCTAGAACAGGCTCTGTGCAGACACCTCCAGATTTGCGAAAGTTCTGAG
GAAGTTGATGCAGCTGAAGGAGCCCCAGAAGTTGTAGGACCTAAATCTGAAGTGGAAGAAGGGCATGGAAAA
CTCCCATCAATGCCAGCTGCTGAGGAAATGCATAAAAATGTGGAGCAAGATGAGTTGCAGCAAGTCATACGG
GAGATTAAAGAGTCTATTGTTGGGGAAATCAGACGGGAARATTGTAAGTGGACTTTTGGCAGCAGTATCTTCA
AGTAAAGCGTCTAATTCTAAGCAAGATTATCATCTCGAG

The disclosed NOV7e polypeptide (SEQ ID NO:324) encoded by SEQ ID NO:323 has

253 amino acid residues and is presented in Table 7] using the one-letter amino acid code.

Table 7J. Encoded NOV7e protein sequence (SEQ ID NO:324).

RSPTMELQDLELQLEERLLGLEEQLRAVRMPSPFRSSALMGMCGSRSADNLS CPSPLNVMEPVTELMQEQSY
LKSELGLGLGEMGFEIPPGESSESVFSQATSESSSVCSGPSHANRRTGVPSTASVGKSKTPLVARKKVFRAS
VALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSEVEEGHGKLPSMPAAEEMHKNVEQDELQQVIR
EIKESIVGEIRREIVSGLLAAVSSSKASNSKQODYHLE

NOV7a also has homology to the amino acid sequence shown in the BLASTP data
listed in Table 7K.

Table 7K. BLAST results for NOV7a
Gene Index/ Protein/ Organism | Length | Identity | Positives | Expect
Identifier (aa) (%) (%)
gi|15620913|dbj|BAB6 | KIAA1927 protein | 772 242/247 | 244/247 e-109
7820.1| (AB067514) [Homo sapiens] (97%) (97%)
gil16159686|ref|XP_0 | sperm specific 727 242/247 | 244/247 e-108
57458.1| (XM_057458) | antigen 2 [Homo {97% (97%)
sapiens]
gi|15277922|gb|AAH12 | Unknown (protein | 267 242/247 | 244/247 e-102
947.1|AAH12947 for MGC:21202) (97%) (97%)
(BC012947) [Homo sapiens])
{ gi|5803179|ref |NP_00 | sperm specific 249 247/249 | 247/249 e-102
6742.1| (NM_006751) | antigen 2; (99%) {99%)
KIAA1927 protein
[Homo sapiens}
gi|18017599|ref [NP_5 | sperm specific 264 197/248 | 212/248 9e-81
42125.1}] (NM_080558) | antigen 2 [Mus (79%) (85%)
musculus]

The homology of these sequences is shown graphically in the ClustalW analysis shown
in Table 7L.

Table 7L. Information for the ClustalW proteins

1) Nov7a (SEQ ID NO:36)

2) NOV7b (SEQ ID NO:38)

3) NOV7c (SEQ ID NO:40)

4) NOV7d (SEQ ID NO:42)

5) NOV7e (SEQ ID NO:324)

5) gi|15620913|dbj|BAB67820.1] (AB067514) KIAA1927 protein [Homo sapiens] (SEQ ID
NO:347)
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6) gi]16159686|ref|XP_057458.1| (XM_057458) sperm specific antigen 2 [Homo sapiens]
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(SEQ ID NO:348)
7) gi|15277922|gb|AAH12947.1|AAH12947 (BC012947) Unknown (protein for MGC:21202)
(SEQ ID NO:349)

8) gi|5803179|ref|NP_006742.1] (NM_006751) sperm specific antigen 2; KIAA1927
protein [Homo sapiens] (SEQ ID NO:350)

9) gi|18017599|ref|NP_542125.1| (NM_080558) sperm specific antigen 2 [Mus musculus]
(SEQ ID NO:351)

[Homo sapiens]

10 20 30 40 50 60
I | R B RN RS PR EEETY PP loent]
Nov7a R e et LT T 1
NOV7b e i T TS 1
Nov7c e e T T TP 1
Nov7d e et L LT TP 1
Nov7e e T ——— 1
gi|15620913] 1  YSHIFLFIDHLLRTASQHSDSSGFAEDSTDCLSLNHLQVQESLOAMGSSADSCDSETTVT 60
g1|16159686| 1  m--mmmm e me oo MGSSADSCDSETTVT 15
GL[1B277922] 1 cmm e e e e e 1
gi|5803179| i e T 1
GiLBOLTE09] | 1 mo s e 1
70 80 90 100 110 120
T U ) D I
NOV7a et i T T P TR 1
NOV7b Rt et bt e S R 1
Nov7e e 1
Nov7d et i T T P PR . 1
Nov7e K T it TP RN s 1
gi|15620913| 61 SLGEDLATPTAQDQPYFNESEEESLVPLQKGLEKAAAVADKRKSGSQDFPQCNTIENTGT 120
gi|16159686| 16 SLGEDLATPTAQDQPYFNESEEESLVPLQKGLEKAAAVADKRKSGSQDFPQCNTIENTGT 75
GL]15277922] 1 s mmmm o e e e 1
gi|5803179] et et e L LT e 1
GL|18017599| 1 cm o e 1
130 140 150 160 170 180
RN PR RN R R EEERY PR R RN PR P
NOV7a el LT T 1
NOV7b i Tl T T PR e 1
NOV7c O it el T U U, 1
Nov7d e i et b T TR rp U U U, 1
NOV7e 1 e e e e 1

gi|15620913)

121 KQSTCSPGDHIIEITEVEEDLFPAETVELLREASAESDVGKSSESEFTQYTTHHILKSLA 180

gi|16159686| 76 KQSTCSPGDHIIEITEVEEDLFPAETVELLREASAESDVGKSSESEFTQYTTHHILKSLA 135
gi|15277922] 1 s e e e 1
gi[5803179] 1 s m oot 1
GL180L7599] 1 s e e 1
190 200 210 220 230 240
R e B R RETRY Y P RE P Frr o
NOV7a 1l mm e e e e m e d e e 1
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136 SIEAKCSDMSSENTTGPPSSMDRVNTALQRAQMKVCSLSNQRMGRSLLKSKDLLKQRYLF 195

gil15277922] 1 e emm e ecieee 1
gi|5803179] R it T Ter o P I U RS Sy U I 1
gL]18017599] 1  mom e e ecce e 1

250 260 270 . 280 290 300
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gi|15620913]|
gi}16159686|
gi|15277922]
gi|5803179]

gi|18017599]

NOV7a
NOV7b

NOvV7¢

Nov7d

Nov7e
gi|15620913|
gi|16159686]
gi|15277922|
gi|5803179|
gi|18017599]

NOvV7a

NOV7b

NOV7e

Nov7d

NOvV7e
gi|15620913]
gi|16159686]
gi|15277922|
gi|5803179|
gi|18017599]|

NOvV7a

NOV7b

Nov7c

Nov7d

Nov7e
gi|15620913|
gi|16159686
gi|15277922|
gi|5803179]
gi|18017599]

Nov7a
NOV7b
NOV7c
Nov7d
NOV7e
gi|15620913]
gi]16159686 |
gi]15277922|
gi|5803179|
gi|18017599|

NOV7a

NOV7b

NOV7¢

Nov7d

NOV7e
gi}15620913)
gi|16159686]
gi|15277922]
gi|5803179]
gi|18017599]
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241‘AKAGYPLRRSQSLPTTLLSPVRVVSSVNVRLSPGKETRCSPPSFTYKYTPEEEQELEKRV 300
196 AKAGYPLRRSQSLPTTLLSPVRVVSSVNVRLSPGKETRCSPPSFTYKYTPEEEQELEKRV 255

N e itk T R P e PR, 1
R b e kb LT T T OIS 1
K it i e et T PRI 1
310 320 330 340 350 360
B S O DY TR DUTON DU BUUON BURUN Y
et T LT T Ty 1
R et T T USSRV RS 1
ittt Tt T T U U U 1
L e e e e 1
L e el 1

301 MEHDGQSLVKSTIFISPSSVKKEEAPQSEAPRVEECHHGRTPTCSRLAPPPMSQSTCSLH 360
256 MEHDGQSLVKSTIFISPSSVKKEEAPQSEAPRVEECHHGRTPTCSRLAPPPMSQSTCSLH 315

i it ekt Oy 1
e it T T e NS, 1
i D S 1
370 380 390 400 410 420
N DTN DU PUUUR DTS UUUN ROUDE DUSEE RUEE DUDEY BUUEE SO
Ll e e e e e 1
e et il T T PRI, 1
1 e e e ——_— 1
e e gy U S 1
R e e L T LT T T U 1
361 SIHSEWQERPLCEHTRTLSTHSVPNISGATCSAFASPFGCPYSHRHATYPYRVCSVNPES 420
316 SIHSEWQERPLCEHTRTLSTHSVPNISGATCSAFASPFGCPYSHRHATYPYRVCSVNPPRS 375
L e et e 1
it e oy gy Sy 1
e e koot O g 1
430 440 450 460 470 480
R O Y U DN PO DTN BEOE DU DUUE DUURE B
L et e 1
e T it Tl T R U U 1
O e et T Ty Uy U R 1
L e e 1
Ll e e - 1
421 AIEMQLRRVLHDIRNSLQNLSQYPMMRGPDPAAAPYSTQKSSVLPLYENTFQELQVMRRS 480
376 AIEMQLRRVLHDIRNSLQNLSQYPMMRGPDPAAAPYSTQKSSVLPLYENTFQELQVMRRS 435
1 e e e e m i m— - 1
d m e e e —————— 1
1 m e e e e —————— 1
490 500 510 520 530 540
N PUUON U PO DU DU DTSN DR NOS UL FUUTN OO
O b E taiaiai e et T PP U Up I, MELODLELQLEERLL IR
O et D et b T T P, MELODLELQLEERLLENES
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481 LNLFRTOMMDLELAMLRQQTMVYHHMTEEERFEVDQLQGLRNS RUIHAACIMBHNGIANANINE 540
436 LNLFRTQMMDLELAMLROQTMVYHHMTEEERFEVDQOLQGLRNS MELQODLELOLEERLLEXES
i MTEEERFEVDQLQGLRNSVRUINAONIANFOIAHNINE 35
1 e e e e MELQDLELQLEERLLENES
R b MTEEDRYEVDQLQGLRNS 35
550 560 570 580 590 600
16 75
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16 1 75
16 ADNLSCPSPLNVMEPVTELMQEQSYTLKSELCGLINIS

L GLEEQLRAVRMPSPFRSSALMGMCGSRSIADNL SCPSPLNVMEPVTELMQEQS YLK SELG LIRS
ELNCT.EEQLRAVRMPSPFRSSALMGMCGSRSEDNLSCPSPLNVMEPVTELMQEQSYLKSELGLIR
496 GLEEQLRAVRMPSPFRSSALMGMCGSRSHDNLSCPSPLNVMEPVTELMQEQSYLKSELGL 555
KL GLEEQLRAVRMPS PFRSSALMGMCGSRSEDNLSCPSPLNVMEPVTELMOEQS YLK SELGLEER
16 GLEEQLRAVR¥PSPFRSSALMGMCGSRSEDNLSCPSPLNVMEPVTELMQEQSYLKSELGL 75
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650 660

GVPSTSVGKSKTPLVAR
GVPSTASVGKSKTPLVAR

GLGEMGFEIPPGESSESVFSQATSESSSVCSGPSHANRRT

GLGEMGFEIPPGESSESVFSQATSESSSVCSGPSHANRRT)

670

680 690

BN VEEGHGKLPSM
EGHGKLPSM
EEGHGKLPSM
EEGHGKLPSM
EEGHGKLPSM|
EEGHGKLPSM
EEGHGKLPSM
EEGHGKLPSM

KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSE
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSERE
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSERS
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSESS
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSERS
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSERS
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSERES
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSERS
KVFRASVALTPTAPSRTGSVQTPPDLESSEEVDAAEGAPEVVGPKSES
NERASVALTPTAPSRTGSVQTPPDLESSEER LA}

730

740 750

247
247
247
247
247
772
727
267
249
264

PAAEEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQODYH]
PAAEEMHKNVEQDELQQVIRETIKESIVGEIRREIVSGLLAAVSSSKASNSKODYH
PAEEEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQDY
PAAEEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQDYH,
[PAAEEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQDYH]
PAAEEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQDY!
PAAFEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQDY.
PAAEEMHKNVEQDELQQVIREIKESIVGETRREIVSGLLAAVSSSKASNSKQDY!
PAAEEMHKNVEQDELQQVIREIKESIVGEIRREIVSGLLAAVSSSKASNSKQDY.
EQDELQQVIREIKESIVGEIRREIVSGLLAAVSSS

134
134
134
134
134

{ 659

614
154
134

{ 151

192
192
192
192
192
717
672

212

194
209

The cleavage signal-1 protein (CS-1), a doublet antigen comprised of approximately

14-kDa and 18-kDa proteins has been shown to be present on the surface of sperm of various

- mammalian species including humans. Polyclonal antibodies to CS-1 inhibit the early

cleavage of fertilized eggs without apparently affecting sperm penetration and pronuclear

formation. The human CS-1 ¢cDNA has been cloned and expressed in vitro to obtain the

recombinant protein (reCS-1) molecule. The CS-1 cDNA clone has been isolated by

immunological screening of a human testis lambda gt11 cDNA library with mono-specific.

polyclonal antibody against CS-1. The cDNA is 1828 bp long; the start codon assigned to the

first ATG (bp 98-100) encodes a protein with 249 amino acid residues terminating at TAA (bp

845-847).

XCS-1 is a maternally expressed gene product that is the Xenopus homologue of the

human cleavage signal protein (CS-1). XCS-1 may play an important role in regulating mitosis

during early embryogenesis in Xenopus laevis. XCS-1 transcripts have been detected in

oocytes. During development the XCS-1 protein has been detected on the membrane and in
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the nucleus of blastomeres. It has also been detected on the mitotic spindle in mitotic cells and
on the centrosomés in interphase cells. Overexpression of myc-XCS-1 in Xenopus embryos
results in abnormal mitoses with increased numbers of centrosomes, multipolar spindles, and
abnormal distribution of chromosomes. Incomplete cytokinesis resulting in multiple nuclei
residing in the same cytoplasm with the daughter nuclei in different phases of the cell cycle
has been observed. The phenotype depended on the presence of the N terminus of XCS-1 (aa
1-73) and a consensus NIMA kinase phosphorylation site (aal59-167). Mutations in this site
affect the ability of the overexpressed XCS-1 protein to produce the phenotype.

The disclosed NOV7 nucleic acid of the invention encoding a Cleavage signal-1
protein-like protein includes the nucleic acid whose sequence is provided in Table 7A, 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 7A while still encoding a
protein that maintains its Cleavag:a signal-1 protein-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 of nonlimiting 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 1 percent of the bases may be so changed.

The disclosed NOV7 protein of the invention includes the Cleavage signal-1 protein-
like protein whose sequence is provided in Table 7B. The invention also includes a mutant or
variant protein any of whose residues may be changed from the corresponding residue shown
in Table 2 while still encoding a protein that maintains its Cleavage signal-1 protein-like
activities and physiological functions, or a functional fragment thereof. In the mutant or
variant protein, up to about 21 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as F,, or
(Fap)s, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this Cleavage signal-1 protein-like
protein (NOV?7) is a member of a “Cleavage signal-1 protein family”. Therefore, the NOV7

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 as indicated below. The
potential therapeutic applications for this invention include, but are not limited to: protein
therapeutic, small molecule drug Vtarget, antibody target (therapeutic, diagnostic, drug
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene

5 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 NOV7 nucleic acids and proteins of the invention are useful in potential

therapeutic applications implicated in regulation of the cell cycle during early embryogenesis,

and therefore may have potential application in the management of embryonic defects.

have application in the treatment of infertility, and/or other diseases or pathologies.

Additionally, this antigen may also be involved in human immunoinfertility and therefore may

NOVT7 nucleic acids and polypeptides are further useful in the generation of antibodies

that bind immuno-specifically to the novel NOV7 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 NOV7 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 of various human disorders, which will help in understanding of patholoéy

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

20

25

NOVS

A disclosed NOV8 nucleic acid of 2838 nucleotides (also referred to as 153472451)
encoding a novel Matriptaée-like protein is shown in Table 8A. An open reading frame was

identified beginning with an TAG initiation codon at nucleotides 8-10 and ending with a TGA

the 5° and 3’ untranslated regions, if any, are underlined.

Table 8A. NOV8 nucleotide sequence (SEQ ID NO:43).

GGGGACCATGEGGAGCGATCGGGCCCGCAAGGGCGGAGGEGGCCCEGAAGGACTTCGGCGCGGGACTCAAGTA
CAACTCCCGGCACGAGARAGTGAATGGCTTGGAGGAAGGCGTGGAGTTCCTGCCAGTCAACAACGTCAAGAA
GGTGGAARAGCATGGCCCEEEGECGCTGEETGEGTGCTGGCAGCCGTEGCTGATCGECCTCCTCTTGGTGGAGGA
GGCCGAGCGCGTCATGGCCGAGGAGCGCETAGTCATGCTECCCCCGCEEGCGCGCTCCCTGAAGTCCTTTGT
GGTCACCTCAGTGGTGGCTTTCCCCACGGACTCCAAAACAGTACAGAGGACCCAGGACAACAGCTGCAGCTT
TGGCCTGCACGCCCGCGETGTGGAGCTCATGCGCTTCACCACGCCCEGCTTCCCTEGACAGCCCCTACCCCET
TCATGCCCGCTGCCAGTGGGCCCTGCEEEGEEACGCCEACTCAGTECTEGAGCCTCACCTTCCEGCAGCTTTGA
CCTTGCGTCCTGCGACGAGCGCGECAGCGACCTGGTGACGGTGTACAACACCCTGAGCCCCATGGAGCCCCA
CGCCCTGGTGCAGTTGTGTGGCACCTACCCTCCCTCCTACAACCTGACCTTCCACTCCTCCCAGAACGTCCT
GCTCATCACACTGATAACCARCACTGAGCGGCGEGCATCCCGGCTTTGAGGCCACCTTCTTCCAGCTGCCTAG

78

codon at nucleotides 2279-2281. The start and stop codons are in bold letters in Table 8A, and
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GATGAGCAGCTGTGGAGGCCGCTTACGTAAAGCCCAGGGGACATTCAACAGCCCCTACTACCCAGGCCACTA
CCCACCCAACATTGACTGCACATGGAACATTGAGGTGCCCAACAACCAGCATGTGAAGGTGAGCTTCAAATT
CTTCTACCTGCTGGAGCCCGGCGTECCTGCCEGGCACCTGCCCCAAGGACTACGTGCAGATCAATGGGGAGAA
ATACTGCGGAGAGAGETCCCAGTTCGTCGTCACCAGCAACAGCAACAAGATCACAGTTCGCTTCCACTCAGA
TCAGTCCTACACCGACACCGGCTTCTTAGCTGAATACCTCTCCTACGACTCCAGTGACCCATGCCCGGGGCA
GTTCACGTGCCGCACGGGGCEGTGTATCCGGAAGGAGCTGCGCTGTGATGGCTGGGCCGACTGCACCGACCA
CAGCGATGAGCTCAACTGCAGTTGCGACGCCGGCCACCAGTTCACGTGCAAGAACAAGTTCTGCAAGCCCCT
CTTCTGGGTCTGCGACAGTGTGAACGACTGCGGAGACAACAGCGACGAGCAGGGGTGCAGTTGTCCGGCCCA
GACCTTCAGGTGTTCCAATGGGAAGTGCCTCTCGAAAAGCCAGCAGTGCAATGGGARAGGACGACTGTGGGGA
CGGGTCCGACGAGGCCTCCTGCCCCAAGGTGAACGTCGTCACTTGTACCAAACACACCTACCGCTGCCTCAA
TGGGCTCTGCTTGAGCAAGGGCAACCCTGAGTGTGACGGGAAGGAGGACTGTAGCGACGGCTCAGATGAGAA
GGACTGCGACTGTGGGCTGCCGTCATTCACGAGACAGGCTCGTGTTGTTGGCGGCACGGATGCCGCATCAGGG
CGAGTGGCCCTGGCAGGTAAGCCTGCATGCTCTGGGCCAGGGCCACATCTGCGGTGCTTCCCTCATCTCTCC
CAACTGGCTGGTCTCTGCCGCACACTGCTACATCGATGACAGAGGATTCAGGTACTCAGACCCCACGCAGTG
GACGGCCTTCCTGGGCTTGCACGACCAGAGCCAGCGCAGCGCCCCTGGGETGCAGGAGCGCAGGCTCAAGCE
CATCATCTCCCACCCCTTCTTCAATGACTTCACCTTCGACTATGACATCGCGCTGCTGGAGCTGGAGARACC
GGCAGAGTACAGCTCCATGGTGCGGCCCATCTGCCTGCCGGACGCCTCCCATGTCTTCCCTGCCGGCAAGGT
CATCTGGGTCACGGGCTGGGGACACACCCAGTATGGAGCCACTGGCGCGCTGATCCTGCAAAAGGGTGAGAT
CCGCGTCATCAACCAGACCACCTGCGAGAACCTCCTGCCGCAGCAGATCACGCCGCGCATGATGTGCGTGGEE
CTTCCTCAGCGGCGECGTGGACTCCTGCCAGGETGATTCCGGGGGACCCCTGTCCAGCGTGGAGECGGATEE
GCGGATCTTCCAGGCCGGTCTGGTGAGCTGGEGEAGACGGECTGCGCTCAGAGGAACAAGCCAGGCGTGTACAC
AAGGCTCCCTCTGTTTCGGGACTGGATCAAAGAGAACACTGGGGTATAGGEGCCGGGGCCACCCAAATGTET
ACACCTGCGGEECCACCCATCGTCCACCCCAGTGTGCACGCCTCCAGGCTGGAGACTGGACCGCTGACTGCA
CCAGCGCCCCCAGAACATACACTGTGAACTCAATCTCCAGGGCTCCAAATCTGCCTAGAAAACCTCTCGCTT
CCTCAGCCTCCARAGTGGAGCTGGCAGGTAGAAGGGGAGGACACTGGTGGTTCTACTGACCCAACTGGGGGEE
AAAGGTTTGAAGACACAGCCTCCCCCGCCAGCCCCAAGCTGGGCCGAGGCEGCETTTGTGTATATCTGCCTCC
CCTGTCTGTAAGGAGCAGCGGGAACGGAGCTTCGGAGCCTCCTCAGTGAAGGTGETGGGGCTEGCCEGATCTS
GGCTGTECGECCCTTEGGCCACGCTCT TGAGGAAGCCCAGGCTCGGAGCGACCCTGGAAAACAGACGGGETCTG
AGACTGAAATTGTTTTACCAGCTCCCAGGGTGGACTTCAGTGTGTGTATTTGTGTAAATGGGTAABACAATT
TATTTCTTTTTAAAAAAAAAAAAAAAAAAA

The disclosed NOV8 nucleic acid sequence has 2644 of 2678 bases (98%) identical to
a gb:GENBANK-ID:AF118224|acc:AF118224.2 mRNA from Homo sapiens (matriptase
mRNA, complete cds) (E = 0.0).

The disclosed NOV8 polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 has
757 amino acid residues is presented in Table 8B using the one-letter amino acid code. Signal
P, Psort and/or Hydropathy results predict that NOV8 has a signal peptide and is likely to be
localized in the plasma membrane with a certainty of 0.8110. Alternatively, NOVS is
predicted to be localized to the Golgi body with a certainty of 0.3000, to the endoplasmic
reticulum (membrane) with a certainty of 0.2000, or to the microbody (peroxisome) with a
certainty of 0.1527. The most likely ceavage site for NOVS$ is between positions 8 and 9,
ARK-GG.

Table 8B. Encoded NOVS protein sequence (SEQ ID NO:44).

MGSDRARKGGGGPKDFGAGLKYNSRHEKVNGLEEGVEFLPVNNVKKVEKHGPGRWVVLAAVLIGLLLVEEAE
RVMAEERVVMLPPRARSLKSFVVTSVVAFPTDSKTVQRTQODNSCSFGLHARGVELMRFTTPGFPDSPYPAHA
RCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPMEPHALVQLCGTYPPSYNLTFHSSQONVLLI
TLITNTERRHPGFEATFFQLPRMSSCGGRLRKAQGTFNSPYYPGHYPPNIDCTWNIEVPNNQHVKVSFKFFY
LLEPGVPAGTCPKDYVEINGEKYCGERSQFVVTSNSNKITVRFHSDQSYTDTGFLAEYLSYDSSDPCPGQFT
CRTGRCIRKELRCDGWADCTDHSDELNCSCDAGHQFTCKNKFCKPLFWVCDSVNDCGDNSDEQGCSCPAQTF
RCSNGKCLSKSQQCNGKDDCGDGSDEASCPRVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEKDC
DCGLRSFTRQARVVGGTDADEGEWPWQVSLHALGQGHICGASLISPNWLVSAAHCYIDDRGFRYSDPTQWTA
FLGLHDOSQORSAPGVOERRLKRI I SHPFFNDFTFDYDIALLELEKPAEYSSMVRPICLPDASHVFPAGKATIW

' 79

~



WO 02/068649

10

15

PCT/US02/02785

VIGWGHTQYGGTGALILQKGEIRVINQTTCENLLPQQITPRMMCVGFLSGGVDSCOCDSCEPLSSVEADGRI
FQAGVVSWGDGCAQRNKPGVYTRLPLFRDWIKENTGV

A BLASTX of NOV8 shows that it has 699 of 729 amino acid residues (95%) identical
to, and 702 of 729 amino acid residues (96%) similar to, the 855 amino acid residue
ptnr:SPTREMBL-ACC:Q9Y5Y6 protein from Homo sapiens (Human) (Matriptase) (E = 0.0).

NOV8 is predicted to be expressed in at least the following tissues: Adrenal '
Gland/Suprarenal gland, Aorta, Ascending Colon, Bone Marrow, Brain, Bronchus, Cartilage,
Colon, Duodenum, Gall Bladder, Heart, Islets of Langerhans, Kidney, Kidney Cortex, Lung,
Mammary gland/Breast, Ovary, Pancreas, Parathyroid Gland, Parotid Salivary glands,
Peripheral Blood, Pituita}ry Gland, Placenta, Prostate, Small Intestine, Stomach,
Thymus,Thyroid, Tonsils, Uterus, Vulva, Whole Organism.

In addition, NOV8 is predicted to be expressed in breast cancer, according to NOV8
nucleic acids, polypeptides, and antibodies.Accordingly to the invention will have diagnostic

and therapeutic applications for the detection of breast cancer.

The disclosed NOV8 polypeptide has homology to the amino acid sequences shown in

the BLASTP data listed in Table 8C.

Table 8C. BLAST results for NOV$
Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)
gi]10257390|gb|AAGL | serine protease 855 691/691 691/691 0.0
5395.1|AF057145_1 TADG1S5 [Homo (100%) (100%)
(AF057145) sapiens] .
|
gi|11415040|ref |NP_ | suppression of 855 690/691 690/691 0.0
068813.1] tumorigenicity 14 (99%) {99%)
(NM_021978) (colon carcinoma,
matriptase,
epithin);
suppression of
tumorigenicity 14
(colon
carcinoma) ;
matriptase [Homo
sapiens]
gi|12249015|dbj|BAB | prostamin [Homo 855 689/691 689/691 0.0
| 20376.1| (aB030036) | sapiens] (99%) (99%)
gi|7363445|ref|NP_0 | protease, serine, 855 573/691 633/691 0.0
35306.2] 14 (epithin) [Mus (82%) (90%)
(NM_011176) musculus]
gi|16758444 |ref |NP_ | suppression of 855 571/691 632/691 0.0
446087.1] tumorigenicity 14 (82%) (90%)
(NM_053635) {colon carcinoma,
matriptase,
epithin) [Rattus
norvegicus]

80




WO 02/068649 PCT/US02/02785

10

15

20

25

30

35

40

45

50

55

The homology between 'these and other sequences is shown graphically in the
ClustalW analysis shown in Table 8D. In the ClustalW alignment of the NOV8 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.e., regions that may be required to preserve structural or
functional propertiés), 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 8D. ClustalW Analysis of NOV8

1) Novel NOV8 (SEQ ID NO:44)

2) gi[10257390|gb|AAG15395.1|AF057145_1 (AF057145) serine protease TADGLS [Homo
sapiens] (SEQ ID NO:352)

3) gi|11415040|ref|NP_068813.1| (NM_021978) suppression of tumorigenicity 14 (colon
carcinoma, matriptase, epithin); suppression of tumorigenicity 14 (colon carcinoma);
matriptase [Homo sapiens] (SEQ ID NO:353)

4) gi|12249015]dbj|BAB20376.1| (AB030036) prostamin [Homo sapiens] (SEQ ID NO:354)
5) gi|7363445|ref|NP_035306.2] (NM_011176) protease, serine, 14 (epithin) [Mus
musculus] (SEQ ID NO:355)

6) gi|i16758444|ref|NP_446087.1] (NM_053635) suppression of tumorigenicity 14 (colon
carcinoma, matriptase, epithin) [Rattus norvegicus] (SEQ ID NO:358)

10 20 30 40 50 60
Nov8 1

gi|10257390] 1

gi|11415040| 1 <

gi|12249015| 1 GSDRARKGGGGPKDFGAGLKYNSRHEKVNGLEEGVEFLPVNNVKKVEKHGPGRWVY.
gi|7363445] 1 MGgER@RKNGG BPDFGAGLKYNS RBENUNGEEEGVEFLPRNNAKKVE

gi|16758444| 1 ) £ ¥ FEEGVEFLPVNNH )

Nov8 61

gi|10257390| 61
gi|11415040| 61
gi{12249015| 61
gi|7363445| 61
gi|16758444| 61

ILOYRN RVQKVFNG}YR I TNENF SLAS

LY ¥ ¥
ILDYRHVRVQKVFNG RITNENF‘DAYENSISTEF SLAS
yDAYENS| E
IFIYR VRVQKVFNGI RITNEIFHDAXENSTSTEFISLASo
D

Hovs ce ooilebee bl L fee e L eepl o
gi|10257390| 121 PIYLGPYHKESAVTAFSEGSVIAYYWSEFS I POHLVEEAERVMAEERVVMERELY
gi|11415040} 121 LKLLYSEgPFLGPYHKF

SAVTAFSEGSVIAYYWSEFSIPEHLVEEAERVMAEERVVVREL
gi|12249015| 121 KLLYS PFLGPYHKFSAVTAFSEGSVIAYYWSEFSIPQHLVEEAERVMAEERVVM 180
gi|7363445| 121 ‘iAL . LGPYHKFSAVTAFSEGSVIAYYWSEFSIPPHLH 180
gi|16758444| 121 K® _ SSWVTAFSEGSVIAYYWSEFSIPIEHTEERYY 180

190 200 210 220 230 240

Novs CERN: D RARSLKSFVVISVVAFPTDSKTVORTQDNSCSFGLAARGVELMRFTTPGFPDSPY P AR
Rl B R T, D P RARSLKSFVVTSVVAFPTDSKTVQRTQDNS CSFGLHARGVELMRFTTPGEPDS PY PA YA
gi]ll415040] ER:FNT PPRARSLKSFVVTSVVAFPTDSKTVQRTQDNSCSFGLHARGVELMRFTTPGFPDSPY PAREY)
gi 12249015 181 LPPRARSLKSFVVTSVVAFPTDSKTVQRTQDNSCSFGLHARGVELMRFTTPGFPDSPYP 240
gi|7363445] 181 MALNARAMGEIAN ARG TINDRME SN DNOSIA Y] 240
gi|l6758444] 181 A RM; | 240
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NOovs
gi10257390]
gil11415040]|
gi|12249015]
gi|7363445]
gi|16758444]

NOVS
gi|10257390]
gi}11415040|
gi]12249015]
gil7363445]|
gi|16758444)|

NOVS8
gi|10257390}
gi|11415040]
gi|12249015|
gi|7363445|
gi|16758444|

Novs
gi|10257390]
gi|11415040]|
gi|12249015]
gi|7363445|

gi|16758444)|

Nov8
gi|10257390]
gi|11415040]
gi|12249015|
gi}7363445]

gi|16758444|

NOV8
gi{10257390]
gi|11415040]
gi|12249015]
gi|7363445|

gi|16758444]

NOV3
gi|10257390]
gi|11415040]
gi|12249015|
gi|7363445]
gi 16758444

NOV8
gi]10257390}
gi|11415040]
gi|12249015]|
gi|7363445]
gi|16758444|

143
241
241
241
241
241

203
301
301
301
301
301

263
361
361
361
361
361

323
421
421
421
421
421

383
481
481
481
481
481

443
541
541
541
541
541

503
601
601
601

601 K
601 1

- 563

661
661
661
661

661 E
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202
300
300
300
300
300

HARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLS BMEPHALVQLCGTY PPS)
ARCQWALRGDADSVILSLTFRSFDLASCDERGSDLVTVYNTLS PMEPHALVQL.CGTYPPS
HARCQWALRGDADSVLSLTFRSFDLAS CDERGSDLVTVYNTLS PMEPHALVQLCGTYPPS,
HARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVIVYNTLSPMEPHALVQLCGTYPPS
HARCQWYL.RGDADSVLSLTFRSFDEAECDERGSDLVTVYRELS PMEPHARVRLCGTEEPS

YNLTFHESSQNVLLITLITNTERRHPGFEATFFQLPRMS SCGGRLRKAQGTFNSPY Y PGHY AP
YNLTFHSSONVLLITLITNTERRHPGFEATFFQLPRMSSCGGRLRKAQGTFNS PY Y PGHY i)
YNLTFHSSONVLLITLITNTERRHPGFEATFFQLPRMSSCCGGRLRKAQGTEFNSPYYPGHY BRI
YNLTFHSSONVLLITLITNTERRHPGFEATFFQLPRMS SCGGRLRKAQGTFNSPY Y PCHY JRcI)
ETLITNTaRRHPGFEATFFQLP cl 360
QRRHPGFEATFFQLP. 360

380

322
420
420
420
420
420

PPNIDCTWNIEVPNNQHVKVRFKFFYLLEPGVPAGTCPKDYVEINGEKYCGERSQFVVTS
PPNIDCTWNIEVPNNQHVKVRFKFFYLLEPGVPAGTCPKDYVEINGEKYCGERSQFVVTS

SNKITVRFHSDQSYTDTGFLAEYLSYDSSDPCPGQFTCRTGRCIRKELRCDGWADCTDH

382
SNKITVRFHSDQSYTDTGFLAEYL.SYDSSDPCPGQFTCRTGRCIRKELRCDGWADCTDHIREI
SNKITVRFHSDQSYTDTGFLAEYL.SYDS SDPCPGQFTCRTGRCIRKELRCDGWADCTDHIEA:I
SNKITVRFHSDQSYTDTGFLAEYLSYDSSDPCPGOFTCRTGRCIRKELRCDGWADCTDHIREI
ssKITVHFHSD%SYTDTGFLAEYLSYnsﬁnpCPGﬂF CINTGRCIRKELRCDGWADCEDI AN

SYTDTGFLAEYLSYDS&DPCPG\Fl . 480

490 500 510 520 530 540
SDELNCSCDAGHQFTCKNKFCKPLFWVCDSVNDCGDNSDEQGCSCPAQTFRCSNGKCLS’ 442
SDELNCSCDAGHQFTCKNKFCKPLFWVCDSVNDCEDNSDEQGCSCPAQTFRCSNGKCLS KA
§ 540
i 540
ESDEEGCSCP‘ _ 540
DESDEZGCSCPAE 540

550 560 570 580 590 600

SQOCNGKDDCGDGSDEASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEK 1

SQOCNGKDDCGDGESDEASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEK A
SQQCNGKDDCGDGESDEASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEK A
SQRCNGKDDCCEDGSDEASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEK A

600

SQ@CNGKD@CGDGSDEASCIICTK TYRCONGLCLSKGNPECDGKHDCSDGSDEK
?

610

DCDCGLRSFTRQARVVGGTDADEGEWPWQVSLHALGQGHICGASLISPNWLVSAAHCYID
DCDCGLRSFTRQARVVGGTDADEGEWPWQVSLHALGQGHICGASLISPNWLVSAAHCYID

562
660
660
660
660
660

DRGFRYSDPTQWTAFLGLHDQSQRSAPGVQERRLKRIISHPFFNDFTFDYDIALLELEKP
DRGFRYSDPTQWTAFLGLHDQSQRSAPGVOERRLKRI ISHPFENDFTFDYDIALLELEKD
DRGFRYSDPTQWTAFLGLHDQSQRSAPGVQERRLKRIISHPFFNDFTFDYDIALLELEKP
DRGFRYSDPTQWT“FLGLHDQSQRSAPGVQERRLKRIISHPFFNDFTFDYDIALLELEKP
dﬁTFNYSD

622
720
720
720
720
720
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Novs
gi|10257390]
gi|11415040
gi|12249015|
gi|7363445)
gi|16758444]

NOV8
gi|10257390]
gi|11415040]
gi|12249015|
gi|7363445]

gi|16758444|

Novs
gi|10257390|
gi|11415040]
gi|12249015|
gi1|7363445|
gi|16758444|

623
721
721
721
721
721

683
781
781
781
781
781

743
841
841
841
841
841
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730 740 750 760 770 780

AEYSSMVRPICLPDASHVFPAGKAIWVTIGWGHTQYGGTGALILOKGEIRVINQTTCENLY
YSSMVRPICLPDASHVFPAGKAIWVTGWGHTQYGGTGALILQKGEIRVINQTTCENLL,
AEYSSMVRPICLPDASHVFPAGKATIWVTGWGHTQYGGTGALILQKGEIRVINQTTCENL]I)
AEY SSMVRPICLPDASHVFPAGKAIWVTGWGHTQYGGTGALILOKGEIRVINQTTCENLL
EGGTGALILQKGEIRVINQTTCE?LL
$3GGTGALILQKGEIRVINQTTCEIRLY,

800 810 820 830 840

PQOITPRMMCVGFLSGGVDSCQGDSGGPLSSVEADGRIFQAGVVSWGDGCAQRNKPGVYT
PQOITPRMMCVGFLSGGVDSCQGDSGGPLSSVEADGRIFQAGVVSWGDGCAQRNKPGVYT
PQQITPRMMCVGFLSGGVDSCQGDSGGPLSSVEADGRIFQAGVVSHWGDGCAQRNKPGVYT!
POQITPRMMCVGFLSGGVDSCQGDSGGPLSSVEADGRIFQAGVVSWGEDGCAQRNKPGVYT,
PQQITPRMMCVGFLSGGVDSCQGDSGGPLSSEE DGR@FQAGVVSW (GCAQRNKPGVYT
POOITPRMMCVGFLSGGVDSCQOGDSGGPLSSVE, IDGRIFQAGVVSWGIHGCAQRNKPGVYT]

850

RLPLFRDWIKENTG

RLPLFRDWIKENTG

RLPLFRDWIKENTG

RLPLFRDWIKENTG
w

757
855
855
855
855
855

682
780
780
780
780
780

742
840
840
840
840
840

Tables 8E-8R list the domain descriptions from DOMAIN analysis results against

NOVS. This indicates that the NOV8 sequence has properties similar to those of other

proteins known to contain this domain.

Table 8E. Domain Analysis of NOV8

gnlISmartlsmartooozo, 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:804)

CD-Length = 230 residues, 100.0% aligned

Score = 259 bits (662), Expect = 4e-70
NOV 8: 516 RVVGGTDADEGEWPWQVSLHALGQGHICGASLISPNWLVSAAHCYIDDRGFRYSDPTOWT 575
Bl VLo b+ L VLD T T Bl | |+
Sbjct: 1 RIVGGSEANIGSFPWQVSLQYRGGRHFCGGSLISPRWVLTAAHC-----~ VYGSAPSSIR 54
NOV 8: 576 AFLGLHDQSQRSAPGVQERRLKRIISHPFFNDFTFDYDIALLELEKPAEYSSMVRPICLP 635
I R O
.8bjct: 55 VRLGSHDLS - - SGEETQTVKVSKVIVHPNYNPSTYDNDIALLKLSEPVTLSDTVRPICLP 112
NOV g: 636 DASHVFPAGKAIWVIGWGHTQY-GGTGALILQKGEIRVINQTTCENLLPQQ--ITPRMMC 692
‘ ++ ] [+11] 1 |+ [+ o+ +ar ] [ 1+]
Sbjct: 113 SSGYNVPAGTTCTVSGWGRTSESSGSLPDTLQEVNVPIVSNATCRRAYSGGPAITDNMLC 172
NOV 8: 693 VGFLSGGVDSCQGDSGGPLSSVEADGRIFQAGVVSWG-DGCAQRNKPGVYTRLPLFRDWI 751
. EIRENNNIEEN Pl LT+ T+ o+ 1T
Sbjct: 173 AGGLEGGKDACQGDSGGPL--VCNDPRWVLVGIVSWGSYGCARPNKPGVYTRVSSYLDWI 230
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NOV 8:
Sbjct:
NOV 8:
Sbijct:
NOV 8:
Sbijct:
NOV 8:

Sbjct:

NOV 8:
Sbjct:
NOV 8:

Sbjct:

NOV 8:
Sbjct:
NOV 8:

Sbjct:

Table 8F. Domain Analysis of NOVS8

gnl|Pfam|pfam00089, trypsin, Trypsin. Proteins recognized include all
proteins in families Si, S2A, S2B, S2C, and S5 in the classification
of peptidases. Alsco included are proteins that are clearly members,
but that lack peptidase activity, such as haptoglobin and protein 2
(PRTZ2*). (SEQ ID NO:805)

CD-Length = 217 residues, 100.0% aligned

Score = 201 bits (510), Expect = 2e-52

517 VVGGTDADEGEWPWQOVSLHALGQGHICGASLISPNWLVSAAHCYIDDRGFRYSDPTQWTA 576

VLl D+ o+ LT T Tl | =+

1 IVGGREAQAGSFPWQVSLQ-VSSGHFCGGSLISENWVLTAAHCV-~------ SGASSVRV 51

577 FLGLHDQSQRSAPGVQERRLKRIISHPFFNDFTFDYDIALLELEKPAEYSSMVRPICLPD 636

ol B+l A +0 L T+ HTT

52 VLGEHNLGTTEG-TEQKFDVKKIIVHPNYNPDT - -NDIALLKLKSPVTLGDTVRPICLPS 108

637 ASHVFPAGKAIWVIGWGHTQYGGTGALILQKGEIRVINQTTCENLLPQQITPRMMCVGFL 696

L N L I L ) L e | | ]+ ]

109 ASSDLPVGTTCSVSGWGRTKNLGT-SDTLQEVVVPIVSRETCRSAYGGTVIDTMICAGAL 167

697 SGGVDSCQGDSGGPLSSVEADGRIFQAGVVSWGDGCAQRNKPGVYTRLPLFRDWI 751

HECT=HTT el VLT T L+ 1]

168 -GGKDACQGDSGGPL-~--VCSDGELVGIVSWGYGCAVGNYPGVYTRVSRYLDWI 217

Table 8G. Domain Analysis of NOVS

gnl|Pfam|pfam00431, CUB, CUB domain (SEQ ID NO:806)
CD-Length = 110 residues, 100.0% aligned
Score = 99.0 bits (245), Expect = 9e-22

242 CGGRLRKAQGTFNSPYYPGHYPPNIDCTWNIEVPNNQHVKVSFKFFYLLEPGVPAGTCPK 301

LIV D LoD T+ L [+++]+ | |
1  CGGVLTESSGSISSPNYPNDYPPNKECVWTIRAPPGYRVELTFQDFDL-- --EDHTGCRY 56
302 DYVEI--------- NGEKYCGERSQFVVTSNSNKITVRFHSDQSYTDTGFLAEY 346
171 [+]] el el 1]+ ] ]

57 DYVEIRDGDGSSSPLLGKFCGSGPPEDIVSSSNRMTIKFVSDASVSKRGFKATY 110

Table 8H. Domain Analyéis of NOVS

gnl|pfam|pfam00431, CUB, CUB domain (SEQ ID NO:806)
CD-Length = 110 residues, 90.9% aligned
Score = 62.4 bits (150), Expect = 9e-11

129 RFTTPGFPDSPYPAHARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPME 188
] e ] ] 4] + 1+ 111 L or s
11 SISSPNYPN-DYPPNKECVWTIRAPPGYRVELTFQDFDLEDHTGCRYDYVEIRDGDGSSS 69

189 PHALVQLCGTYPPSYNLTFHSSQONVLLITLITNTERRHPGFEATF 233

Lo+ 00+ ] HE] o+ ] wes L1+]]+
70  PL-LGKFCGSGPP---EDIVSSSNRMTIKFVSDASVSKRGFKATY 110
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NOV 8:
Sbjct:
NOV 8:

Sbjct:

NOV 8:
Sbjct:
NOV 8:

Sbjct:

NOV 8:

Sbjct:

Table 81. Domain Analysis of NOVS8

gnl|Smart|smart00042, CUB, Domain first found in Cilr, Cls, ugEGF, and
bone morphogenetic protein.; This domain is found mostly among
developmentally-regulated proteins. Spermadhesins contain only this
domain. (SEQ ID NO:807)

CD-Length = 114 residues, 99.1% aligned

Score = 97.4 bits (241), Expect = 3e-21

242 CGGRLRKAQGTFNSPYYPGHYPPNIDCTWNIEVPNNQHVKVSFKFFYLLEPGVPAGTCPK 301

NI I I N e + |

1 CGGTLTASSGTITSPNYPNSYPNNLNCVWTISAPPGYRIELKFTDFDLE--~--SSDNCTY 56

302 DYVEI-NGE-=---=--- KYCG-ERSQFVVTSNSNKITVRFHSDQSYTDTGFLAEYLS 348

[T+ st s I [T 1]+

57 DYVEIYDGPSTSSPLLGRFCGSELPPPIISSSSNSMTVTFVSDSSVQKRGFSARYSA 113

Table 8J. Domain Analysis of NOV8

gnl|Smart|smart00042, CUB, Domain first found in Clr, Cls, uEGF, and
bone morphogenetic protein.; This domain is found mostly among
developmentally-regulated proteins. Spermadhesins contain only this
domain. (SEQ ID NO:807)

CD-Length = 114 residues, 89.5% aligned

Score = 58.5 bits (140), Expect = le-09

129 RFTTPGFPDSPYPAHARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPME 188
el *+l 11+ 1]+ + 1 T L1+l ]

11 TITSPNYPNS-YPNNLNCVWTISAPPGYRIELKFTDFDLESSDNCTYDYVEIYDGPSTSS 69

189 PHALVQLCGTYPPSYNLTFHSSQNVLLITLITNTERRHPGFEATFF 234
Lo+ i+ ] HEL o+ #] wwre ]|
70 PL-LGRFCGSELP--PPIISSSSNSMIVIFVSDSSVQKRGFSARYS 112

Table 8K. Domain Analysis of NOV8

gnl|Smart|smart00192, LDLa, Low-density lipoprotein receptor domain
class A; Cysteine-rich repeat in the low-density lipoprotein (LDL)
receptor that plays a central role in mammalian cholesterol
metabolism. The N-terminal type A repeats in LDL receptor bind the
lipoproteins. Other homologous domains occur in related receptors,
including the very low-density lipoprotein receptor and the LDL
receptor-related protein/alpha 2-macroglobulin receptor, and in
proteins which are functionally unrelated, such as the C9 component of
complement. Mutations in the LDL receptor gene cause familial
hypercholesterolemia. (SEQ ID NO:808)

CD-Length = 38 residues, 94.7% aligned

Score = 58.5 bits (140), Expect = le-09

427 CPAQTFRCSNGKCLSKSQQCNGKDDCGDGSDEASCP 462

L L+l e L T+ DT+

2 CPPGEFQCKNGRCIPLSWVCDGVDDCGDGSDEENCP 37
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Table 8L. Domain Analysis of NOVS

gnl|Smart |smart00192, LDLa, Low-density lipoprotein receptor domain
class A; Cysteine-rich repeat in the low-density lipoprotein (LDL)
receptor that plays a central role in mammalian cholesterol
metabolism. The N-terminal type A repeats in LDL receptor bind the
lipoproteins. Other homologous domains occur in related receptors,
including the very low-density lipoprotein receptor and the LDL
receptor-related protein/alpha 2-macroglobulin receptor, and in
proteins which are functionally unrelated, such as the C9 component of.
complement. Mutations in the LDL receptor gene cause familial
hypercholesterolemia. (SEQ ID NO:808)

CD-Length = 38 residues, 92.1% aligned

Score = 52.0 bits (123), Expect = le-07

356 PGOFTCRTGRCIRKELRCDGWADCTDHSDELNCSC 390

[1+] 1+ 111} L0l

4 PGEFQCKNGRCIPLSWVCDGVDDCGDGSDEENCPS 38

Table 8M. Domain Analysis of NOV8

gnl|Smart|smart00192, LDLa, Low-density lipoprotein receptor domain
class A; Cysteine-rich repeat in the low-density lipoprotein (LDL)
receptor that plays a central role in mammalian cholesterol
metabolism. The N-terminal type A repeats in LDL receptor bind the
lipoproteins. Other homologous domains occur in related receptors,
including the very low-density lipoprotein receptor and the LDDL
receptor-related protein/alpha 2-macroglobulin receptor, and in
proteins which are functionally unrelated, such as the C9 component of
complement. Mutations in the LDL receptor gene cause familial
hypercholesterolemia. (SEQ ID NO:808)

CD-Length = 38 residues, 89.5% aligned

Score = 52.0 bits (123), Expect = le-07

394 HQFTCKNKFCKPLFWVCDSVNDCGDNSDEQGCSC 427

LR A

5 GEFQCKNGRCIPLSWVCDGVDDCGDGSDEENCPS 38

Table 8N. Domain Analysis of NOVS

gnl|Smart|smart00192, LDLa, Low-density lipoprotein receptor domain
class A; Cysteine-rich repeat in the low-density lipoprotein (LDL)
receptor that plays a central role in mammalian cholesterol
metabolism. The N-terminal type A repeats in LDL receptor bind the
lipoproteins. Other homologous domains occur in related receptors,
including the very low-density lipoprotein receptor and the LDL
receptor-related protein/alpha 2-macroglobulin receptor, and in
proteins which are functionally unrelated, such as the C9 component of
complement. Mutations in the LDL receptor gene cause familial
hypercholesterolemia. (SEQ ID NO:808)

CD-Length = 38 residues, 94.7% aligned

Score = 45.1 bits (105), Expect = le-05

468 TCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEKDC 504

Il ] ] s [ +1] FEE] ]

1 TCPPGEFQCKNGRCIPLSWV-CDGVDDCGDGSDEENC 36
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Table 80. Domain Analysis of NOV8

gnl|Pfam|pfamd0057, 1dl_recept_a, Low-density lipoprotein receptor
domain class A (SEQ ID NO:809)

CD-Length = 39 residues, 92.3% aligned

Score = 53.1 bits (126), Expect = 5e-08

NOV 8: 427 CPAQTFRCSNGKCLSKSQQCNGKDDCGDGSDEASCP 462

A TR A A A SR AR

Sbjct: 3 CGPNEFQCGSGECIPMSWVCDGDPDCEDGSDEKNCA 38

Table 8P. Domain Analysis of NOVS

gnl|Pfam|pfam00057, 1dl_recept_a, Low-density lipoprotein receptor
domain class A (SEQ ID NO:809)

CD-Length = 39 residues, 87.2% aligned

Score = 47.4 bits (111), Expect = 3e-06

NOV 8: 356 PGQFTCRTGRCIRKELRCDGWADCTDHSDELNCS 389

L*1 ]+ 1Y LLE L L

Sbjct: 5 PNEFQCGSGECIPMSWVCDGDPDCEDGSDEKNCA 38
10 ‘

Table 8Q. Domain Analysis of NOVS8

gnl|Pfam|pfam00057, 1dl_recept_a, Low-density lipoprotein receptor
domain class A (SEQ ID NO:809)

CD-Length = 39 residues, B84.6% aligned

Score = 44.3 bits (103), Expect = 3e-05

NOV 8: 394 HQFTCKNKFCKPLFWVCDSVNDCGDNSDEQGCS 426

] e D T T ]

Sbjct: 6  NEFQCGSGECIPMSWVCDGDPDCEDGSDEKNCA 38
15

Table 8R. Domain Analysis of NOVS

gnl|Pfam|pfam00057, 1dl_recept a, Low-density lipoprotein receptor
domain class A (SEQ ID NO:809)

CD-Length = 39 residues, 92.3% aligned

Score = 42.0 bits (97), Expect = le-04

NOV 8: 468 TCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDEKDC 504

(Lo el ] s QT T+
20 Sbjct: 2  TCGPNEFQCGSGECIPM-SWVCDGDPDCEDGSDEKNC 37

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
25 cytoplasmic, membrane and extracellular proteins (1) . A common property of this protein

family involves protein-protein interaction. Other functions of LRR-containing proteins
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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 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.

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
properties and functions similar to these genes.

The NOV8 nucleic acid and polypeptide contain structural motifs (i.e. leucine rich
repeat domains) that are characteristics of proteins belonging to the leucine-rich repeat protein
family. Accordingly, the various NOV8 nucleic acids and polypeptides of the invention are
useful, inter alia, as novel members of this protein family.

The disclosed NOV8 nucleic acid of the invention encoding a Insulin like growth
factor binding protein-like protein 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 of whose bases may be changed from the corresponding base shown in Table 8A 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
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 of nonlimiting 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 acid, up to about 2 percent of the bases may be so changed.

The disclosed NOV8 protein of the invention includes the Insulin like growth factor
binding protein-like protein whose sequence is provided in Table 8B. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 8B 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 18 percent of the

residues may be so changed.
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The invention further encompasses antibodies and antibody fragments, such as Fy, or
(Fap)2, that bind irhmunospeciﬁcally to any of the proteins of the invention.

The above disclosed information suggests that this Insulin like growth factor binding
protein-like protein (NOV8) is a member of a “Insulin like growth factor binding protein
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 NOVS nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in diabetes, obesity, 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,
neuroprotection, cirrhosis, transplantation, hemophilia, hypercoagulation, idiopathic
thrombocytopenic purpura, autoimmume disease, allergies, immunodeficiencies, graft versus
host disease (GVHD), lymphaedema, and other diseases, disorders and conditions of the like.

NOVS$ 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 NOVS8 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 of various human disorders, which will help in understanding of pathology

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

NOV9

NOV?9 includes three novel Neuropeptide Y/Peptide YY receptor -like proteins
disclosed below. The disclosed sequences have been named NOV9a, and NOV9b,

NOV9a
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A disclosed NOV9a nucleic acid of 2276 nucleotides (also referred to as CG56554-01)
encoding a novel Neuropeptide Y/Peptide YY receptor -like protein is shown in Table 9A. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 370-
372 and ending with a TAA codon at nucleotides 1549-1551. A putative untranslated region
upstream from the initiation codon and downstream from the termination codon is underlined

in Table 9A. The start and stop codons are in bold letters.

Table 9A. NOV9a nucleotide sequence (SEQ ID NO:45).

GGCCAGAAGGCGGEGAGCCAGAGGCGGCAGGACCCTAGCGTGGCGCTCCAGCACCCCAGACCGTEGCGRCGT
CTCGCCTTAGGGAAGAGCAAGGGAAGAACTTTATT TGAACCGCGAACATTTTTTGGTCACTGAGATCGAGTC
TCCCAGTGCTTTGECTTCCCGCCTCTTTATCGTGGGTTTGATCCCTGAGCTGCTCTCCTTTCCCGAACCTCC
CGGGETGCAGCCTAGAGCCCTCCCGCGCEGCTGACTCCAGAGTAGAGGAAGGGAGGCGEECCTCCGGCTGRTC
CCCCGAAGCCCTCGCTGCCCCGCAGATGCGGATGGCCAGCCAGTAGCGEEGCGETEGCCCCECGTCCCGGGAG
CGCACAGCAATGCAGGCGCTTAACATTACCCCGGAGCAGTTCTCTCGECTGCTGCGGGACCACAACCTGACG
CGGGAGCAGTTCATCGCTCTGTACCGGCTGCGACCGCTCGTCTACACCCCAGAGCTGCCGGGACGCGCCAAG
CTGGCCCTCGTGCTCACCGGCGTGCTCATCTTCGCCCTGECGCTCTTTGGCAATGCTCTGEGTGTTCTACGTG
GTGACCCGCAGCAAGGCCATGCGCACCETCACCAACATCTTTATCTGCTCCTTGGCGCTCAGTGACCTGCTC
ATCACCTTCTTCTGCATTCCCGTCACCATGATCCAGAACATTTCCGACAACTGGCTGGAGGGTGCTTTCATT
TGCAAGATGGTGCCATTTGTCCAGTCTACCGCTGTTGTGACAGAAATCCTCACTATGACCTGCATTGCTGTG
GAAAGGCACCAGGGACTTGTGCATCCTTTTAAAATGAAGTGGCAATACACCAACCGAAGGCGCTTTCACALATG
CTAGGTGTGGTCTGGCTGGTGGCAGTCATCGTAGGATCACCCATGTGGCACGTGCAACAACTTGAGATCAAA
TATGACTTCCTATATGAAAAGGAACACATCTGCTGCTTAGAAGAGTGGACCAGCCCTGTGCACCAGAAGATC
TACACCACCTTCATCCTTGTCATCCTCTTCCTCCTGCCTCTTATGGAGAAGAAACGAGCTGTCATTATGATG
GTGACAGTGGTGGCTCTCTTTGCTGTGTGCTGGGCACCATTCCATGTTGTCCATATGATGATTGAATACAGT
AATTTTGAAAAGGAATATGATGATGTCACAATCAAGATGATTTTTGCTATCGTGCAAATTATTGGATTTTCC
AACTCCATCTGTAATCCCATTGTCTATGCATTTATGAATGAAAACTTCAAAAAAAATGTTTTGTCTGCAGTT
TGTTATTGCATAGTAAATAAAACCTTCTCTCCAGCACAAAGGCATGGAAATTCAGGAATTACAATGATGCGG
AAGAAAGCAAAGTTTTCCCTCAGAGAGAATCCAGTGGAGGAAACCAAAGGAGAAGCATTCAGTGATGGCAAC
ATTGAAGTCAAATTGTGTGAACAGACAGAGGAGAAGAAAAAGCTCAAACGACATCTTGCTCTCTTTAGGTCT
GAACTGGCTGAGAATTCTCCTTTAGACAGTGGGCATTAATTATAACAATATCTTCATAATTAATGCCCTTCA
GATTGTAACCCAAAGAGAAAATTATTTTGAGCAAAGGTCAAATACTCTTTTTATTCTTAAGATGATGACAAG
AAGAAAACAAATCATGTTTCCATTAAAAAATGACACGAGGCTAGTCCAAGTGCAGTGATGTTTACAACCAAT
TGATCACAATCATTTAACAGATTTCTGTGTTCCTT CTCATTCCCACTGCTTCACTTGACTAGCCTTAAAAAA
GCAACATGGAAGGCCAGGCACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCTAGACGGGCGGAT
CACGAGGTCAGGAGATCAAAACCATCCTGGCTAACACGGTGAAACCCCATCTCTGCTAAAAATACAAAAATT
AGCCGGGCETEGETCGGCEEGCACCTGTAGTCCCAGCTACTTGGEGAGCCTCAGGCGGGAGAATGETGTGAACCT
GGGAGGCGEAGCTTGCAGTGATCCGAGATCATGCCACTGCACTCCAGCCTGGGCGARAGAGCGAGACTCCCC
GTCTCARAAAAAATTTTTTTGAAAAATTCGTAAACCATACTTTTAAGATTATTTCAGTGGATTTTTAAAAAT
CTTGTACAGAAATCAGGETTCTTAGCTAGCAGTTTTTCTCCCACGCAGTCACTGTAATGTGACTATGTATTG
CTAGATTGAATAAGAAAATAAAATAATATCTTCTTCCTTGAAAA

In a search of public sequence databases, the NOV9a nucleic acid sequence, localized
to chromosome 4, has 372 of 434 bases (85%) identical to a gb:GENBANK-
ID:HSA400877]acc:AJ400877.1 mRNA from Homo sapiens (ASCL3 gene, CEGP1 gene,
Cllorfl4 gene, Cllorfl5 gene, C11lorfl6 gene and C11orf17 gene) (E = 2.5e'61).

The disclosed NOV9a polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 has
393 amino acid residues and is presented in Table 9B using the one-letter amino acid code. -
Signal P, Psort and/or Hydropathy results predict that NOV9a has no signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.6000. Alternatively,

NOV9a may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
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reticulum (membrane) with a certainty of 0.3000, or in the microbody (peroxisome) with a
certainty of 0.3000. The most likely cleavage site for NOV9a is between positions 64 and 65:
GNA-LV.

Table 9B. Encoded NOV9a protein sequence (SEQ ID NO:46).

MQALNITPEQFSRLLRDHNLTREQFIALYRLRPLVYTPELPGRAKLALVLTGVLIFALALFGNALVFYVVTR
SKAMRTVINIFICSLALSDLLITFFCIPVIMIQNISDNWLEGAFICKMVPFVQSTAVVTEILTMTCIAVERH
QGLVHP?KMKWQYTNRRAFTMLGVVWLVAVIVGSPMWHVQQLEIKYDFLYEKEHICCLEEWTSPVHQKIYTT
FILVILFLLPLMEKKRAVIMMVTVVALFAVCWAPFHVVHMMIEYSNFEKEYDDVITIKMIFAIVQIIGFSNSI
CNPIVYAFMNENFKKNVLSAVCYCIVNKTFSPAQRHGNSGITMMRKKAKFSLRENPVEETKGEAFSDGNIEV
KLCEQTEEKKKLKRHLALFRSELAENSPLDSGH

A search of sequence databases reveals that the NOV9a amino acid sequence has 63 of
184 amino acid residues (34%) identical to, and 107 of 184 amino acid residues (58%) similar
to, the 377 amino acid residue ptnr:SPTREMBL-ACC:073733 protein from Brachydanio
rerio (Zebrafish) (Zebra danio) (Neuropeptide Y/Peptide YY Receptor YA) (E = 0.0).

NOV9a is predicted to be expressed in at least kidney. 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, aﬁd/or RACE
sources.

In addition, the sequence is predicted to be expressed in lower small intestine, colon,
and pancreas, brain, hypothalamus because of SAGE tags identifed for AI308124 and
AI307658, ESTs which match to the sequence of the invention: pancreatic cancer, prostate,
prostate cancer, brain, glioblastoma, astrocytoma, normal human luminar mammary epithelial
cells, breast cancer, ovary, cystadenoma. The SAGE data is reproduced in Example 5. The
sequence is also predicted to be expressed in the following tissues because of the expression
pattern of related genes in the Neuropeptide Y/Peptide Y'Y/ Orexin/ Galanin/ Cholecystokinin
receptor family.

NOV%D

In the present invention, the target sequence identified previously, NOV9a, 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
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
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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
PCR amplification based on the following pool of human ¢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,
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 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 NOV9b. This differs from the previously
identified sequence (NOV9a) in having 38 less amino acids and 3 different ones.

A disclosed NOV9b nucleic acid of 1472 nucleotides (also referred to as CG56554-02)
encoding a novel Neuropeptide Y/Peptide YY receptor -like protein is shown in Table 9C. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 42-
44 and ending with a TAA codon at nucleotides 1335-1337. A putative untranslated region
upstream from the initiation codon and downstream from the termination codon is underlined

in Table 9C. The start and stop codons are in bold letters.

Table 9C. NOV9b nucleotide sequence (SEQ ID NO:47).

CAGTAGCGGGCGETEGCCCCGCCTCCCGGEGAGCGCACAGCAATGCAGGCGCTTAACATTACCCCGGAGCAGT
TCTCTCGGCTGCTGCGGGACCACAACCTGACGCGGGAGCAGTTCATCECTCTGTACCGGCTGCGACCECTCE
TCTACACCCCAGAGCTGCCGGGACGCGCCAAGCTGGCCCTCGTGCTCACCGGCGTGCTCATCTTCGCCCTGG
CGCTCTTTGGCAATGCTCTGGTGTTCTACGTGGTGACCCGCAGCAAGGCCATGCGCACCGTCACCARCATCT
TTATCTGCTCCTTGGCGCTCAGTGACCTGCTCATCACCTTCTTCTGCATTCCCGTCACCATGCTCCAGAACA
TTTCCGACAACTGGCTGGGGGETGCTTTCATTTGCAAGATGGTGCCATTTGTCCAGTCTACCGCTGTTGTGA
CAGAAATCCTCACTATGACCTGCATTGCTGTGGARAGGCACCAGGGACTTGTGCATCCTTITARAATGAAGT
GGCAATACACCAACCGAAGGGCTTTCACAATGCTAGGTGTGGTCTGGCTGETGGCAGTCATCGTAGGATCAC
CCATGTGGCACGTGCAACAACTTGAGATCAAATATGACTTCCTATATGAAAAGGAACACATCTGCTGCTTAG
ARGAGTGGACCAGCCCTGTGCACCAGAAGATCTACACCACCTTCATCCTTGTCATCCTCTTCCTCCTGCCTC
TTATGEGTGATGCTTATTCTGTACAGTAAAATTGGTTATGAACTTTGGATAAAGAAAAGAGTTGCGGATGGTT
CAGTGCTTCGAACTATTCATGGAAAAGAAATGTCCAAAATAGCCAGGAAGAAGAAACGAGCTGTCATTATGA
TGGTGACAGTGGTGGCTCTCTTTGCTGTGTGCTGGECACCATTCCATGTTGTCCATATGATGATTGAATACA
GTAATTTTGAAAAGGAATATGATGATGTCACAATCAAGATGATTTTTGCTATCGTGCAAATTATTGGATTTT
CCAACTCCATCTGTAATCCCATTGTCTATGCATTTATGAATGAAAACTTCAAAAAAAATGTTTTGTCTGCAG
TTTGTTATTGCATAGTAAATAAAACCTTCTCTCCAGCACAAAGGCATGGAAATTCAGGAATTACAATGATGC
GGAAGAAAGCAAAGTTTTCCCTCAGAGAGAATCCAGTGGAGGAAACCAAAGGAGAAGCATTCAGTGATGGCA
ACATTGAAGTCAAATTGTGTGAACAGACAGAGGAGAAGAAAAAGCTCAAACGACATCTTGCTCTCTTTAGGT
CTGAACTGGCTGAGAATTCTCCTTTAGACAGTGGGCATTAATTATAACAATATCTTCATAATTAATGCCCTT
CAGATTGTAACCCAAAGAGAAAATTATTTTGAGCAAAGGTCAAATACTCTTTTTATTCTTAAGATGATGACA
AGAAGAAAACAAATATGTTTCATTAAAAATGA
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In a search of public sequence databases, the NOV9b nucleic acid sequence, localized
to chromosome 4, has 403 of 656 bases (61%) identical to a gb:GENBANK-
ID:AB040103]acc:AB040103.1 mRNA from Rattus norvegicus (Rattus norvegicus OT7T022
mRNA for RFamide-related peptide receptor, complete cds) (E = 7.8¢™).

The disclosed NOV9b polypeptide (SEQ ID NO:48) encoded by SEQ ID NO:47 has
393 amino acid residues and is presented in Table 9D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV9b has no signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.6000. Alternatively,
NOV9b may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
reticulum (membrane) with a certainty of 0.3000, or in the microbody (peroxisome) with a
certainty of 0.3000. The most likely cleavage site for NOV9b is between positions 64 and 65:
GNA-LV.

Table 9D. Encoded NOV9b protein sequence (SEQ ID NO:48).

MQALNITPEQFSRLLRDHENLTREQFIALYRL.RPLVYTPELPGRAKLALVLTGVLIFALALFGNALVFYVVTR
SKAMRTVTINIFICSLALSDLLITFFCIPVIMIQONISDNWLEGAFICKMVPFVQSTAVVTEILTMTCIAVERH
QGLVHPFKMKWQYTNRRAFTMLGVVWLVAVIVGSPMWHVQQLEIKYDFLYEKEHICCLEEWTSPVHQKIYTT
FILVILFLLPLMEKKRAVIMMVTVVALFAVCWAPFHVVHMMIEY SNFEKEYDDVTIKMIFAIVQIIGFSNSI
CNPIVYAFMNENFKKNVLSAVCYCIVNKTFSPAQRHGNSGITMMRKKAKFSLRENPVEETKGEAFSDGNIEV
KLCEQTEEKKKLKRHLALFRSELAENSPLDSGH

A search of sequence databases reveals that the NOV9b amino acid sequence has 108
of 315 amino acid residues (34%) identical to, and 180 of 315 amino acid residues (57%)
similar to, the 522 amino acid residue ptnr:SWISSNEW-ACC:Q9Y5X5 protein from Homo
sapiens (Human) (Neuropeptide Ff Receptor 2 (Neuropeptide G Protein-Coupled Receptor)
(G-Protein-Coupled Receptor HLWAR77)) (E = 5.2¢™).

NOV9b is predicted to be expressed in at least the following tissues: lower small
intestine, colon, and pancreas, brain, hypothalamus, kidney, pancreatic cancer, prostate,
prostate cancer, glioblastoma, astrocytoma, normal human luminar mammary epithelial cells,
breast cancer, ovary, .cystadenoma. .

The disclosed NOV9a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 9E.
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Table 9E. BLAST results for NOV9a

Gene Index/ Protein/ Organism | Length Identity | Positives | Expect

Identifiex (aa) (%) (%)
gi|16566347|gb|AAL2 | G protein-coupled | 455 382/393 384/393 0.0
6488.1]AF411117_1 receptor [Homo (97%) (97%)
(AF411117) sapiens]
gi|13027438|ref|NP_ | neurcpeptide FF 417 99/314 157/314 3e-37
076470.1]| receptor 2 (31%) (49%)
(NM_023980) [Rattus

norvegicus]

gi]4106397|gb|AAD02 | neuropeptide 374 90/320 169/320 4e-37
833.1] (AF073925) Y/peptide YY (28%) (52%)

receptor Yb
[Gadus morhual

gi}4758820|ref |NP_0 | neuropeptide G 522 98/317 159/317 4e-37
04876.1) protein-coupled (30%) {49%)
(NM_004885) receptor;

neuropeptide FF 2
[Homo sapiens]

gi]13878604|sp|Q9YS | NEUROPEPTIDE FF 522 98/317 159/317 4e-37
X5 |NFF2_HUMAN RECEPTOR 2 (30%) (49%)

(NEUROPEPTIDE G
PROTEIN-COUPLED
RECEPTOR) (G-
PROTEIN-COUPLED
RECEPTOR HLWAR77)

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 9F. In the ClustalW alignment of the NOV9 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.

Table 9F. ClustalW Analysis of NOV9

1) ©Novel NOV9a (SEQ ID NO:46)

1) Novel NOVSb (SEQ ID NO:48)

2) gi]|16566347|gb|AAL26488.1|AF411117 1 (AF411117) G protein-coupled receptor [Homo
sapiens} (SEQ ID NO:357)

3) gi|13027438|ref|NP_076470.1| (NM_023980) neuropeptide FF receptor 2 [Rattus
norvegicus] (SEQ ID NO:358)

4) gi|4106397|gb|AAD02833.1] (AF073925) neuropeptide Y/peptide YY receptor Yb
[Gadus morhua) (SEQ ID NO:359)

5) gi|4758820|ref|NP_004876.1| (NM_004885) neuropeptide G protein-coupled receptor;
neuropeptide FF- 2 (Homo sapiens] (SEQ ID NO:360)

6) gi]13878604|sp|Q9YSX5|NFF2_HUMAN NEUROPEPTIDE FF RECEPTOR 2 (NEUROPEPTIDE G
PROTEIN-COUPLED RECEPTOR) (G-PROTEIN-COUPLED RECEPTOR HLWAR77) (SEQ ID NO:361)

10 20 30 40 50 60
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gi|13027438]
gi|4106397|
gi|4758820|
gi|13878604]|

Novsa
NOVShb

gi|16566347]
gi|13027438]|
gi|4106397|
gi}4758820]
gi|13878604 |

NOvVSa

NOV9b
gi|16566347|
gi|13027438|
gi|4106397|
gi|4758820|
gi|13878604|

NOvoa

NOVSb
gi|16566347|
gi|13027438)|
gi|4106397|
gi|4758820|
gi|13878604)

NOVSa

NOV9b

gi|16566347]|
gi|13027438|
gi|4106397|
gi 4758820
gi|13878604|

NOVSa

NOVSb
gi|16566347|
gi|13027438|
gi|4106397|
gi|4758820|
gi|13878604|

NOV9a

Nov9b

gi|16566347)|
gi[13027438]|
gi|4106397|
gi|4758820 |
gi|13878604|

NOV9a
NOVSb
gi]16566347|
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1  MNSFFGTPAASWCLLESDVSSAPDKEAGRERRALSVQQRGGPAWSGSLEWSRQSAGDRRR 60
1  MNSFFGTPAASWCLLESDVSSAPDKEAGRERRALSVQQRGGPAWSGSLEWSRQSAGDRRR 60
70 80 90 100 110 120
R et T T T T e — MQALNITPEQFSRLLRD 17
T T T T rpu——— MQALNITPEQFSRLLRD 17
20 TGIVLANSSLDIVLHDTYYVVAHCGGNVRRLHCGGPASRERTAMQALNITPEQFSRLLRD 79

1 mrm e e mcemcmmemo ol - -MEEAFDQ E 11
61 LGLSRQTAKSSWSRSRDRTCCCRRAWWILVPAADRARRERFIMNEKWDTNSSENWHE) 120
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150 160
18 HYL 77
18 HWL 77
80 ﬁgL 139
19 GYD 77
12 SH 69
121 Xﬁn 179
121 viyp 179

78 IFICSLALSDLLITFFCIPA

78 IFICSLAﬁsDLLITFFc P

140 8 :

78

70

180

180

138 194
138 194
200 256
138 195
130 187
240 297
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195 EK SPVHD TLVILFRLER- - -~ - = oo e e 227
195 EJ SPVH( ILVILFRLE- - -~ - = === mm e o mommmee 227
257 EKEH SPVHO! TLESSSSCLM- - = === =< oo e e meemas 289
196 S ¥ A AT AS@FKTSAHSTG 255
188 FEGL B 0 AACHLSHFLRSRRRK-DMVE 244
298 SQNRTSPVY V ANT N ISFRAAVPHTG 357
298 ; I ISMFRAAVPHTG 357
227 ' 276
227 i 276
289 } 333
256 ’7 314
245 ) 302
358 RKNQEQWHVVSR 417
358 RKNQEQWHVVSE 417
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gi|13027438| 315
gi|4106397] 303
gi|4758820] 418
gi|13878604| 418

NOV9a
NOV9b

gi|16566347| 399
gi|[13027438| 367

530
¥SELAENSPLDSGH 393
ELAENSPLDSGH 393

SATFESELAENSPLDSGH 455
NEETGEATNSTET- - - - - 417

337
337

gi|4106397| 349 e et 374

gil4758820| 472
gi|13878604| 472

L E TTNSSEL----- 522
LVMEELKETTNSSEI ----- 522

Tables 9G-9H list the domain descriptions from DOMAIN analysis results against

NOV?9. This indicates that the NOV9 sequence has properties similar to those of other

proteins known to contain this domain.

NOV 9:
Sbjct:
NOV 9:
Sbjct:
NOV 9:
Sbjct:
NOV 9:
Sbjct:
NOV 9:

Sbjct:

Table 9G Domain Analysis of NOV9

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)

CD-Length = 254 residues, 100.0% aligned

Score = 146 bits (368), Expect = 2e-36

62 GNALVFYVVTRSKAMRTVINIFICSLALSDLLITFFCIPVTMIQNISDNWLEGAFICKMV 121

PETE L D+l + 1D 1+ + ] ]+ Lo+ v w]e |+

1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

122 PFVQSTAVVTEILTMTCIAVERHQGLVHPFKMKWQYTNRRAFTMLGVVWLVAVIVGSPMW 181
+ I I R T I B R R P |
61 GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL: 120

182 HVQQLEIKYDFLYEKEHICCLEEWTSPVHQKIYTTFILVILFLLPL--------~~-==-= 227
| *+ | || ++ ++ | ++ |+]]]
121 LFSWLR----TVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTL 176

228 =rmemrmmeme———- MEKKRAVIMMVTVVALFAVCWAPFHVVHMMIEYSNFEKEYDDVTIK 273
e R N L A R Ea R S + +
177 RKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLL~~-DSLCLLSIWRVLP 233

274 MIFAIVQIIGFSNSICNPIVY 294

| o+ + 1] ]

234 TALLITLWLAYVNSCLNPIIY 254
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Table 9H Domain Analysis of NOY9

gnl|Pfam|pfam01604, 7tm_5, 7TM chemoreceptor. This large family of
proteins are related to pfam00001. They are 7 transmembrane receptors.
This family does not include all known members, as there are problems
with overlapping specificity with pfam00001. This family is greatly
expanded in the nematode worm C. elegans. (SEQ ID NO:811)

CD-Length = 297 residues, 83.8% aligned

Score = 38.1 bits (87), Expect = 0.001

NOV 9: 55 IEALALFGNALVFYVVIR--SKAMRTVTN—--IFICSLALSDLLITFFCIPVTMIQNISD 109
|+l o+ ]+ | l++] [IE++1 ] ++
Sbjct: 16 ITIISLPIHIFGFYCILFKTPKKMKSVKWSLLNLHFWSALLDLYLSFLTIPYLFFPVLAG 75
NOV 9: 110 NWLEGAFICKMVPFVQSTAVVTEILTMTC----IAVERHQGLVHPFKMKWQYTNRRAFTM 165
+ o+ |l + + + |1 I+ [++
Sbjct: 76 YPLGLLSYLGVPTSIQIYIGVTILGVVAVSIILLFENRHNSLVNINN-KFRIWKWIRILY 134
NOV 9: 166 LGVVWLVAVIVGSPMWHVQQLEIKYDFLYEKEHICCLEEWTSPVHQKIYTTFILVILFLL 225
| + #++] ]+ e+ o+ o+ | ]++ | |+ + + + ¥
Sbjct: 135 LILNYILAVLFFLPVFLLIPEDQEAAKLKLKKYPCPPPEFFDEPNFFVLAIDSNYFVISI 194
NOV 9: 226 PLMEKKRAVIMMVTVVALFAVCWAPFHVVHMMIEYSNFEKEYDDVTIKMIFAI-VQIIGF 284
+ +EE+ 4+ 4+ + o+ + + o+ | [+ +|+
Sbjct: 195 VFLI---LIVILQIIFFVSLIFYYLKILKNSTMSKKTRKLQ----- KKFFIALCIQVSIP 246
NOV 9: 285 SNSICNPIVYAFMNENFK 302
|+l o+ ]
Sbjct: 247 ILVILIPLIYLVFSIIFG 264

The NOV9 nucleic acids and polypeptides share structure similarity to members to the
Neuropeptide Y/Peptide YY/ Orexin/ Galanin/ Cholecystokinin/pancreatic polypeptide
receptor family Neuropeptide Y (NPY) is one of the most abundant neuropeptides in the
mammalian nervous system and exhibits a diverse range of important physiologic activities,
including effects on psychomotor activity, food intake, regulation of central endocrine
secretion, and potent vasoactive effects on the cardiovascular system. It shows sequence
homology to peptide YY and over 50% homology in amino acid and nucleotide sequence to
pancreatic polypeptide. Neuropeptide Y (NPY) signals through a family of G protein-coupled
receptors present in the brain and sympathetic neurons. At least 3 types of neuropeptide Y
receptor have been defined on the basis of pharmacologic criteria, tissue distribution, and
structure of the encoding gene. The NPY Y1 receptors have been identified in a variety of.
tissues, including brain, spleen, small intestine, kidney, testis, placenta, and aortic smooth
muscle. The Y2 receptor is found mainly in the central nervous system.

Orexin A and Oljexin B, are derived from the same precursor, orexin, or hypocretin
(HCRT), by proteolytic processing. One receptor, designated OX2R, binds both orexin A and
orexin B. The predicted amino acid sequences of human and rat OX2R are 95% identical and
contain 7 putative transmembrane domains. The other receptor, designated OX1R (HCRTR1),

binds orexin A only and has 64% identity to OX2R. Northern blot analysis revealed that in the
97
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rat a 3.5-kb OX2R mRNA is expressed exclusively in the brain. When administered
intracerebroventricularly to rats, orexin A and orexin B stimulated food consumption. In
addition, preproorexin mRNA levels are upregulated upon fasting. thust these peptides are
mediators in the central feedback mechanism that regulates feeding behavior.

PYY is secreted from endocrine cells in the lower small intestine, colon, and pancreas.
It acts through the pancreatic polypeptide receptors in the gastrointestinal tract as an inhibitor
of gastric acid secretion, gastric emptying, digestive enzyme secretion by the pancreas, and gut
motility.

The disclosed NOV9 nucleic acid of the invention encoding a Neuropeptide Y/Peptide
YY receptor -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 of whose
bases may be changed from the corresponding base shown in Table 9A while still encoding a
protein that maintains its Neuropeptide Y/Peptide YY receptor -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
of nonlimiting 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 15 percent of the bases may be so
changed.

The disclosed NOV9 protein of the invention includes the Neuropeptide Y/Peptide YY
receptor -like protein whose sequence is provided in Table 9B. The invention also includes a
mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 9B while still encoding a protein that maintains its Neuropeptide
Y/Peptide YY receptor -like activities and physiological functions, or a functional fragment
thereof. In the mutant or variant protein, up to about 70 percent of the residues may be so
changed. |

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

(Fan)2, that bind immunospecifically to any of the proteins of the invention.
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The above disclosed information suggests that this Neuropeptide Y/Peptide YY
receptor -like protein (NOV9) is a member of a “Neuropeptide Y/Peptide YY receptor
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 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 of the invention are useful in potential
therapeutic applications implicated in obesity, diabetes, kidney disorders, cardiovascular
disorders, anorexia, eating disorders, gastrointestinal and digestive diseases, metabolic
diseases,CNS disorders, cancer, autoimmune disease, inflammation, and/or other pathologies
and disorders.

NOV9 nucleic acids and polypeptides are further useful in the generation of antibodies
that bind immuno-specifically to the novel NOV9 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 NOV9 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 of various human disorders, which will help in understanding of pathology

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

NOV10

A disclosed NOV10 nucleic acid of 985 nucleotides (also referred to as CG55964-01)
encoding a novel G-Protein Coupled Receptor-like protein is shown in Table 10A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 33-35 and
ending with a TGA codon at nucleotides 981-983.- A putative untranslated region upstream
from the initiation codon is underlined in Table 10A. The start and stop codons are in bold

letters.
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Table 10A. NOV10 nucleotide sequence (SEQ ID NO:49).

CAAATCTACCACTTGATTCTGATGAACAAATCATGCCGACATTCAATGGCTCAGTCTTCATGCCCTCTGCGT
TTATACTAATTGGGATTCCTGGTCTGCACTCAGTGCAGTGTTGGATTGGGATTCCTTTCTCTGCCATGTATC
TTATTGGTGTGATTGGAAATTCCCTAATTTTAGTTATAATCAAATATGAAAACAGCCTCCATATACCCATGT
ACATTTTTTTGGCCATGTTGGCAGCCACAGACATTGCACTTAACACCTGCATTCTTCCCAAAATGTTAGGCA
TCTTCTGGTTTCATTTGCCAGAGATTTCTTTTGATGCCTGTCTTTTTCAAATGTGGCTTATTCACTCATTCC
AGGCAATTGAATCGGGTATCCTTCTGGCAATGGCCCTGGATCGCTATGTGGCCATCTGTATCCCCTTGAGAC
ATGCCACCATCTITTTCCCAGCAGTTCTTAACTCATATTGGACTTGGGGTGACACTCAGGGCTGCCATTCTTA
TAATACCTTCCTTAGGGCTCATCAAATGCTGTCTGAAACACTATCGAACTACAGTCATCTCTCACTCTTACT
GTGAGCACATGGCCATCGTGAAGCTGGCTACTGAAGATATCCGAGTCAACAAGATATATGGCCTATTCGTTG
CCTTTGCAATCCTAGGGTTTGACATAATATTTATAACCTTGTCCTATGTCCARATTTTTATCACTCTCTTTC
AGCTGCCCCAGAAGGAGGCACGATTCAAGGCCTTTAATACATGCATTGCCCACATTTGTGTCTTCCTACAGT
TCTACCTTCTTGCCTTCTTCTCTTTCTTCACACACAGGTTTGGTTCACACATACCACCATATATTCATATCC
TCTTGTCAAATCTTTACCTGTTAGTCCCACCTTTTCTCAACCCTATTGTCTATGGAGTGARGACCAAGCAAA
TTCGTGACCATATTGTGAAAGTGTTTTTCTTCAAAAAAGTAACTTGATC

In a search of public sequence databases, the NOV10 nucleic acid sequence has 789 of
974 bases (81%) identical to a gb: GENBANK-ID:AF133300jacc:AF133300.2 mRNA from
Mus musculus (MOR 3'Betal, MOR 3'Beta2, MOR 3'Beta3, and MOR 3'Beta4 genes,
complete cds; Cbx3 pseudogene, complete sequence; and MOR 3'Beta5 and MOR 3'Beta6
genes, complete cds) (E = 4.3¢™'%). .

The disclosed NOV10 polypeptide (SEQ ID NO:50) encoded by SEQ ID NO:49 has
316 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 NOV10b has a signal peptide and is
likely to be localized to the endoplasmic reticulum (membrane) with a certainty of 0.6850.
Alternatively, NOV10 may also localize to the plasma membrane with a certainty of 0.6400,
the Golgi body with a certainty of 0.4600, or in the endoplasmic reticulum (lumen) with a
certainty of 0.1000. The most likely cleavage site for NOV10 is between positions 24 and 25:
LES-VQ.

Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:50).

MPTFNGSVFMPSAFILIGIPGLESVQCWIGIPFSAMYLIGVIGNSLILVIIKYENSLHIPMYIF
LAMLAATDIALNTCILPKMLGIFWFHLPEISFDACLFOMWLIHSFQATIESGILLAMALDRYVAT
CIPLRHATIFSQQFLTHIGLGVTLRAAILIIPSLGLIKCCLKHYRTTVISHSYCEHMAIVKLAT
EDIRVNKIYGLFVAFAILGFDIIFITLSYVQIFITVFQLPQKEARFKAFNTCIAHICVFLQFYL
LAFFSFFTHRFGSHIPPYIHILLSNLYLLVPPFLNPIVYGVKTKQIRDHIVKVFFFKKVT

A search of sequence databases reveals that the NOV10 amino acid sequence has 316
of 316 amino acid residues (100%) identical to, and 316 of 316 amino acid residues (100%)
similar to, the 316 amino acid residue ptnr:;TREMBLNEW-ACC:AAG42368 protein from
Homo sapiens (Human) (Odorant Receptor HOR3'BETAS) (E = 5.7¢7'%).
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NOV10 is predicted to be expressed in at least Apical microvilli of the retinal pigment

epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, corpus

callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue,

cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and

umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic

cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma

cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and III

nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate,

putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic)

spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus

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

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

sources, Literature sources, and/or RACE sources.

The 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

member 1 [Homo
sapiens]

Gene Index/ Protein/ Organism | Length Identity Po | Expect
Identifier (aa) (%) sitives
(%)
gi[11991867|gb|AAG4 | odorant receptor 316 316/316 316/316 e-148
2368.1[ (AF289204) HOR3 'beta5 [Homo - (100%) (100%)
sapiens]
gi|7305351|ref |NP_0 | olfactory 315 258/314 281/314 e-122
38648.1] receptor 68 [Mus (82%) (89%)
(NM_013620) musculus]
gi]7305353[ref [NP_0 | olfactory 316 255/314 279/314 e-120
38649.1| receptor 69 [Mus (81%) {88%)
(NM 013621) musculus]
gi[11908221[gb[AAG4 | MOR 3'Betaé [Mus 316 238/311 268/311 e-115
1685.1] (AF133300) | musculus] (76%) (85%)
gi|6912560|ref |NP_0 | olfactory 312 233/310 263/310 e-110
36507.1] receptor, family (75%) (84%)
(NM_012375) 52, subfamily A,

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 Clustal W analyses herein, the black outlined amino acid residues indicate

regions of conserved sequence (i.e., regions that may be required to preserve structural or

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

1) Novel NOV10
2) gi|11991867|gb|AAG42368.1| (AF289204) odorant receptor HOR3'beta5 [Homo sapiens]
(SEQ ID NO:362)

3) gi|7305351|ref|NP_ 038648. 1| (NM_013620) olfactory

(SEQ ID NO:363)

4) gi]7305353|ref|NP_038649.1] (NM_013621) olfactory

(SEQ ID NO:364)

5) gi|11908221|gb|AAG41685.1| (AF133300) MOR 3'Betaé
6) gi|6912560|ref|NP_036507.1| (NM_012375) olfactory receptor, family 52,
A, member 1 [Homo sapiens]

Nov10
gi|11991867|
gi|7305351]|
gi|7305353]
gi|11908221]
gi|6912560]|

NOV10
gi|11991867|
gi|7305351|
gi]7305353]
gif11908221]
gi|6912560]

NOV10

gi|11991867|
gi|7305351]
gi|7305353 |
gi|11908221]
gi|6912560]

NOV10
gi]11991867|
gi|7305351]|
gi|7305353|
gi|11908221|
gi|6912560]|

NOV10
gi]11991867|
gi|7305351]
gi|7305353|
gi|11908221|
gi|6912560]

NOV10

61
61
61
61
61
61

121
121
121
121
121
121

181
181
181
181
181
i81

241
241
241
241
241
241

301
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can potentially be altered to a much broader extent without altering protein structure or

Table 10D. ClustalW Analysis of NOV10

(SEQ ID NO:50)

receptor 68 [Mus musculus]

receptor 69 [Mus musculus]

(SEQ ID NO:366)

T fIGNsﬁIL&IIk Ei
Ygl ‘ ﬂ

HIGNSLILVIIKMENSLHIE
Y;IszGNSLILVII EXSSLHIE
YRR T GNSLILVII

;IR GNSLELVHI
ﬁIRﬂIGNSL&

120
120
120
120
120
120

YIFLAMLAATDIAL@TCILPKMLGIFWFHQPyISFDACLFQWWLIHSFQAIESGILLAN
WYIFLAMLAATDIALHTCILPKMLGIFWFH .;ISFDACLFQMWLIHSFQAIESGILLAN
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RCH ST MTTFELE ! i 180
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190 200 210 220 230 240
S P P .. NP T |
YCEHMAIVKLA nDIRVNKIYGLFVAFAILGFDI&FITLSYVfIFITVFQLPQKEARFKP
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YCEHMATVKLA

‘%DIR. FAILGFDIWFIT SYVE
YCEHMAIVKLANGDIR AFAILGFDI;FIT Y¢%
b

[YCEHMAIVKLAL EEEKIYGLFVAF

290

300

FNTCIAHICVFLQFYLLAFFSFFTHRFC%HIPPYIHILLSNLYLLVPPFLNPIVYGVKTB

300
300
300
300
300
300

FNTCIAHICVFLOFYLLAFFSFFTHRFGEHIPPY IHILLSYLYLLVPPFLNP IVYGVKTK
FNTCIAHICVFLOFYLLAFFSFFTHRF IPPY%HILLS%LYLLVPPFLNPIVYGVKTR
FNTCIAHICVFLQFYLLAFFSFFTHRFGNHIPPYEHILLSSLYLLVPPFLNPIVYGERT
FNTC&AHICVFLﬁFYLLAFFSFFTHRFGEH&PIYIHILLSSLYLLVPP]LNPIVYGVKTF
FNTCIAHICVFLQFYLLAFFSFFTHRFGEHIPPYIHIL S hYLLVPPFLNPﬁVYG‘KT
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Table 10E lists the domain description from DOMAIN analysis results against
NOV10. This indicates that the NOV 10 sequence has properties similar to those of other

proteins known to contain this domain.

A

Table 10E Domain Analysis of NOV10

gnl|Pfam|pfam00001l, 7tm_1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810) .

CD-Length = 254 residues, 100.0% aligned

Score = 67.8 bits (164), Expect = 9e-13

NOV10: 43 GNSLILVIIKYENSLHIPMYIFLAMLAATDIALNTCILPKMLGIFWFHLPEISFDACLFQ 102

I b ] L *

Sbjct: 1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

NOV10: 103 MWLIHSFQAIESGILLAMALDRYVAICIPLRHATIFSQOFLTHIGLGVTLRAAILIIPSL 162
i et 1 RS L R R I R e
sbjct: 61  GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120

NOV10: 163 GLIKCCLKHYR-TTVISHSYCEHMAIVKLATEDIRVNKIYGLFVAFAILGF--DIIFITL 219
1] + ] ++ o+ |+
Sbject: 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVL~---LSTLVGFVLPLLVILVCYTRILRTL 176

NOV10: 220 SYVQIFITVFQLPQKEARFKAFNTCIAHICVFLQF--YLLAFFSFFTHRFGSHIPPYIHI 277
+ . + o+ |+ ]+ +
Sbjct: 177 RKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTAL 236

NOV10: 278 LLSNLYLLVPPFLNPIVY 295

| ++ [ 111l

Sbject: 237 LITLWLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large

subfamily of G protein-coupled receptors in a number of species. These receptors share a

seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are

likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
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Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium.

The disclosed NOV10 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 10A 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 G-Protein Coupled Receptor-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 of nonlimiting 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 19 percent of the bases may be so changed.

| The disclosed NOV10 protein of the invention includes the G-Protein Coupled
Receptor-like protein whose sequence is provided in Table 10B. The invention also includes a
mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 10B while still encoding a protein that maintains its G-Protein
Coupled Receptor-like activities and physiological functions, or a functional fragment thereof.
In the mutant or variant protein, up to about 25 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as F,p or
(Fab)z, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor-like
protein (NOV10) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV10 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
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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 NOV10 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to

starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,

fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,

cancer (including but not limited to Neoplasm; adenocarcinoma; lymphomaj; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, sever'e
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV10 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the ﬁovel 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 disclosed NOV10 protein has multiple hydrophilic
regions, each of which can be used as an immunogen. These novel proteiné can be used in
assay systems for functional analysis of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various

disorders.

NOV11

A disclosed NOV11 nucleic acid of 1014 nucleotides (also referred to as Curagen
Accession No. CG55966-01) encoding a novel G-Protein Coupled Receptor -like protein is

shown in Table 11A. An open reading frame was identified beginning with an ATG initiation
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codon at nucleotides 2-4 and ending with a TGA codon at nucleotides 947-949. Putative

untranslated regions upstream from the initiation codon and downstream of the termination

codon are underlined in Table 11A. The start and stop codons are in bold letters.

Table 11A. NOV11 nucleotide sequence (SEQ ID NO:51).

AATGATTACTTCAGTAAGCCCTAGCACCAGCACGAATTCTTCCTTTCTTCTCACTGGATTTTCTG
GCATGGAGCAGCAATACCCCTGGTTTTCCATCCCCTTCTCCTCAATCTATGCCATGGTGCTTTTG
GGCAATTGCATGGTTCTCCATGTGATATGGACTGAGCCAAGCCTGCACCAGCCTATGTTTTACTT
CCTGTCCATGCTGGCCCTCACTGACCTGTGCATGGGGCTGTCCACTGTGTACACAGTGCTGGGGA
TCCTGTGGCGGATCATTCGAGAGATCAGCTTGGATTCCTGCATTGCCCAGTCCTATTTCATCCAT
GGTCTGTCCTTCATGGAGTCCTCTGTCCTCCTCACTATGGCCTTTGACCGGTACATTGCAATTTG
CAATCCACTACGTTATTCCTCCATCCTGACTAATTCCAGAATTATCAAAATTGGGCTCACTATAA
TAGGTAGGAGTTTTTTCTTTATTACACCCCCCATCATCTGTCTGAAATTTTTTAATTACTGTCAT
TTCCACATCCTTTCTCACTCTTTCTGCCTGCACCAGGATCTTCTCCGCTTAGCCTGTTCAGACAT
CCGATTCAATAGTTACTATGCCCTGATGCTGGTTATTTGCATACTGT TGTTGGATGCTATACTCA
TCCTTTTCTCCTACATCCTGATTCTTAAGTCAGTCCTGGCAGTTGCCTCTCAGGAAGAGAGGCAT
AAATTATTTCAGACCTGCATCTCCCACATCTGTGCTGTCCTTGTGTTCTACATCCCTATCATTAG
CCTCACAATGGTGCACCGTTTTGGCAAGCACCTTTCCCCCGTGGCCCACGTTCTCATTGGCAACA
TCTACATCCTTTTCCCACCTTTAATGAATCCCATCATCTACAGTGTCAAGACCCAACAGATTCAT
ACCAGAATGCTTAGACTCTTTTCTCTGAAAAGATATTGAGAGATATTGAGATGTATTGCCTAAAA
AAARMGAAAGAAAAGCAGCAACAATAATAARCARAAATCA

The disclosed NOV11 polypeptide (SEQ ID NO:52) encoded by SEQ ID NO:51 has

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

Table 11B. Encoded NOV11 protein sequence (SEQ ID NO:52).

MITSVSPSTSTNSSFLLTGFSGMEQQYPWFSIPFSSIYAMVLLGNCMVLHVIWTEPSLHQPMFY
FLSMLALTDLCMGLSTVYTVLGILWRIIREISLDSCIAQSYFIHGLSFMESSVLLTMAFDRYIA
ICNPLRYSSILTINSRIIKIGLTIIGRSFFFITPPIICLKFFNYCHFHILSHSFCLHQDLLRLAC
SDIRFNSYYALMLVICILLLDAILILFSYILILKSVLAVASQEERHKLFQTCISHICAVLVFYI

PIISLTMVHRFGKHLSPVAHVLIGNIYILFPPLMNPIIYSVKTQQIHTRMLRLFSLKRY

A search of sequence databases reveals that the NOV11 amino acid sequence has 165
of 302 amino acid residues (54%) identical to, and 222 of 302 amino acid residues (73%)
similar to, the 311amino acid residue ptnr: SPTREMBL-ACC:Q9WVN4 protein from Mus

musculus (Mouse) MOR 5'BETAL1 (E = 7.0¢%%).

The disclosed NOV11 polypeptide has homology to the amino acid sequences shown

in the BLASTP data listed in Table 11C.

Table 11C. BLAST results for NOV11

Gene Index/ Protein/ Organism | Length Identity Positives | Expect
Identifier (aa) (%) (%)
gi|11991863 |gb|AAG4 | odorant receptor 321 315/315 315/315 e-139
2364.1' (AF289204) HOR3'betal [Homo (100%) (100%)
sapiens]
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gi]11908218|gb|AAG4 | HOR5'BetaS [Homo 312 165/307 231/307 4e-78
1683.1| (AF137396) sapiens] (53%) (74%)
gi|17456753 |ref|XP_ | similar to MOR 315 163/307 223/307 le-77
061614 .1 3Betas4 (H. (53%) (72%)
(XM_061614) sapiens) [Homo

sapiens]
gi|7305345|ref[NP_0 | olfactory 307 164/305 223/305 5e-77
38645.1] receptor 65 [Mus (53%) (72%)
(NM_013617) musculus]
gi|17456767 |ref|XP_ | similar to 879 162/303 226/303 2e-76
061618.1| prostate specific (53%) (74%)
(XM_061618) G-protein coupled

receptor (H.

sapiens) [Homo

sapiens]

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 11D. In the ClustalW alignment of the NOV 11 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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 2 much broader extent without altering protein structure or

function.

Table 11D. ClustalW Analysis of NOV11

1) Novel NOV1l (SEQ ID NO:52)

2) gi|11991863|gb|ARG42364.1| (AF289204) odorant receptor HOR3'betal [Homo sapiens]
(SEQ ID NO:367)

3) gi]|11908218|gb|AAG41683.1] (AF137396) HORS'Beta5 [Homo sapiens] (SEQ ID NO:368)
4) gi|17456753 |ref|XP_061614.1] (XM _061614) similar to MOR 3Beta4 (H. sapiens)
[Homo sapiens] (SEQ ID NO:369)

5) gi[7305345|ref|NP_038645.1| (NM_013617) olfactory receptor 65 [Mus musculus]
(SEQ ID NO:370)

6) gi|17456767|ref|XP_061618.1| (XM_061618) similar to prostate specific G-protein
coupled receptor (H. sapiens) [Homo sapiens] (SEQ ID NO:371)

10 20 30 40 50 60
I B B B B R Rl FETTY PR P I
NOV1l ke T T Ty U P U PN U 1
GL]11991863] 1 mem oo e 1
GL|119082L8| 1 = oo 1
gi|17456753| 1 m e oo e 1
Gi|7305345| 1 s oo e 1
gi|17456767| 1  MSLALDLCPLSQRLEAFPSSIVLFFQTAPAVRHPKGLLELHKTVPTSIKEELKGFFPTSD 60
70 80 90 100 110 120
O R e B B B I e B P e
Novil a1 Tty U e 1
GL[11991863] 1 = m e e 1
gil11808218 | 1 m oo 1
GL|L7456753| 1 m - s m o e el 1
GL[7305345| 1 mm e e 1
gi|17456767| 61 HFIITDFIAKYHTDLKWAVLGIATPRQQFKALNTCISHICAVLIFYVPTLSAAMLHQFAR 120

130 140 150 160 170 180

N DO D I DN P DU DUUUE RN DR SO BN
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gi|11991863|
gi|{11908218]|
gi|17456753]
gi[7305345)|

gi|17456767|
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gi|11991863]
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gi|17456753|
gi|7305345]
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gi|7305345]
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g3.| 17456753
gi|7305345]
gi|17456767|
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PCT/US02/02785

D e e e e e e e e e e e
T U U
B e e
i T
1 ____________________________________________________________
121 DVSPMIHVLMADIFLLVPPLLNPIVYCVKTHQIREKVVGKLCPKNCFLKSKILPRCSFVP
190 200 210 220 230 240
| I | ! [-oedeeatd l l l | |
g
ey e g G G
L e e e e e e
1~ ____________________________________________________________
l e r e e m M C e m e m e m e r e m e ——————————— -
181 GFRLAYYYLPPHPSKVSFLDPVEKANRSAPTQFSPMPSADASLLADLGTFSSLQRATFFL
250 260 270 280 290 300
| | l l i R PP | ! | |
1l mmme e e e e d e e e e c e s —r —r—————————————
1l  mmeme e c e remecmmacmem e r e e e e msemmwmem—m——————————
]l e e e e e et m e E e e r e e e e v - -
l  mrm e r e et e e e r e r e, —————— -
1 e mcem o e R e e m e m m e m — e .. ——— - = =
241 TGFQGLEGLHGWISIPFCFIYLTVILGNLTILHVICTDATLHGPMYYFLGMLAVTDLGLC
310 320 330 340 350 360
[oennd [oo] [ RN R [oeen] I l
1 ____________________________________________________________
l e e m e e m s = e v e e e e e o
l e e e m e e e e e E e — - ——,— - ——————— -
Dl eeme e a e meeme e e mememd e mmmm e —m——————————
B R et T T
301 LSTLPTVLGIFWFDTREIGIPACFTQLFFIHTLSSMESSVLLSMSIDRYVAVCNPLHDST
370, 380 390 400 410 420
| I I | l R R l | | [
1l e e e e e m M e mm e e e e m e e e e e m e m e —————
1 eme e m e m e dcrcm e eremememmmmemm e e mmtme e rmm—————
I e e e e e m e m e m - ——
1 ____________________________________________________________
1l cermmmr e e e m e d e d et m A r e m et C v e ——————
361 VLTPACIVKMGLSSVLRSALLILPLPFLLKRFQYCHSHVLAHAYCLHLEIMKLACSSIIV
430 440 . 450 460 470 480
R N boeeideonid | l | Fovnid
e e e e e e e e e e m e e e -
1 ____________________________________________________________
1l e e e e e e e m e e e e e e m e —————
Dl e e e e e e r e e e e m e cmc e m e ————
L e e e e e e e e e e e e e e e e e i ———_———
421 NHIYGLFVVACTVGVDSLLIFLSYALILRTVLSIASHOERLRALNTCVSHICAVLLFYIP
490 500 510 520 530 540
| f | | ! (R . | | | l
l e e e e ———————
1 ____________________________________________________________
1 ____________________________________________________________
L e e e e e ————
e ey ey U U U
481 MIGLSLVHRFGEHLPRVVHLFMSYVYLLVPPLMNPIIYSIKTKQIRQRITKKFQFIKSLR
550 560 570 580 590 600
e T MITSVSPRTSTNS SRR sEvBo0Y P FERS
1 mmmmmmm e MFLSSRMITSVSPETSTNGS/@RRNelaseMa00y DarEhsy
e MSSSSy- - - SHP|ghRNS IR
] ,
1
5

33
39
28
32
28
600



WO 02/068649

NOvll

gi|11991863]

PCT/US02/02785

5 gi{11908218] 88
gi|17456753| 92
gi|7305345] 88
gi|17456767)| 660

10
Novili 153
gi]11991863] 159
gi|11908218| \ ;P; 148
15 gij17456753| ICHPLﬁYP ] AL 152
gi|7305345] 148
gi|17456767| 720
20
NOV1l 213
gi|11991863] : L DRSNS Y g LV 219
gi|11908218| ISEWT. SHI s T ) IFI 208
gi|17456753] @5LSHR : 212
25 gi|7305345) 208
gi|17456767| 780
30 wovii 273
gi|11991863] 279

g gi{11908218| 268
gi|17456753| 272
gil7305345| 268

35 gi|17456767] 840
Novil 274 ¥,
40  gi|11991863| 280 ¥
gi|11908218| 269 I
gi|17456753| 273 ;
gi|7305345] 269 ¥
gi|17456767| 841 ;
45
Table 11E lists the domain description from DOMAIN analysis results against
NOV11. This indicates that the NOV11 sequence has properties similar to those of other
proteins known to contain this domain.
50
Table 11E Domain Analysis of NOV11
gnl|pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)
CD-Length = 254 residues, 100.0% aligned
Score = 71.2 bits {173), Expect = 8e-14
NOVil: 44  GNCMVLHVIWTEPSLHQPMFYFLSMLALTDLCMGLSTVYTVLGILWRIIREISLDSCIAQ 103
I +1+ 1] LI =0 ]+ |
55 Sbjct: 1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLY 60

NOvV1ii: 104

SYFIHGLSFMESSVLLTMAFDRYIAICNPLRYSSILTNSRIIKIGLTIIGRSFFFITPPI 163
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Sbjct: 61  GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120

NOV1l: 164 ICLKFFNYCHFHILSHSFCLHQDLLRLACSDIRFNSYYALMLVICILLLDAILILFSYIL 223
+ | + o+ ] + [ S ) b

Sbjct: 121 L---FSWLRTVEEGNTTVCLIDF------ PEESVKRSYVLLSTLVGFVLPLLVILVCYTR 171
NOV1l: 224 ILKSVLAVA--------- SQEERHKLFQTCISHICAVLVF--YIPIISLTMVHRFGKHLS 272
s ] R S L DR S

Sbjct: 172 ILRTLRKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRV 231
NOV1il: 273 PVAHVLIGNIYILFPPLMNPIIY 295

+]] 11111

Sbjct: 232 LPTALLITLWLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
prote;in-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium. ‘ '

The disclosed NOV 11 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 11A 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 11A while still encoding a
protein that maintains its G-Protein Coupled Receptor-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 of nonlimiting example,
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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.

The disclosed NOV11 protein of the invention includes the G-Protein Coupled
Receptor-like protein whose sequence is provided in Table 11B. The invention also includes a
mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 11B while still encoding a protein that maintains its G-Protein
Coupled Receptor -like activities and physiological functions, or a functional fragment thereof.
In the mutant or variant protein, up to about 47 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fap, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The ab‘ove~ disclosed information suggests that this G-Protein Coupled Receptor-like
protein (NOV11) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOVI11 nucleic acids and proteins identified here may be useful in potential therapeutic
applications 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),
research tools, tissue regeneration i vivo and in vitro of all tissues and cell types composing
(but not limited to) those defined here.

The NOV11 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cahcer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,

ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
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mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other pathologies and disorders.

NOV11 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV11 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 of pathology

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

NOV12

A disclosed NOV12 nucleic acid of 1067 nucleotides (also referred to as Curagen
Accession No. CG56003-01) encoding a novel G-Protein Coupled Receptor -like protein is
shown in Table 12A. An open reading frame was identified beginning with an ATG initiation
codon at nucleotides 15-17 and ending with a TGA codon at nucleotides 1023-1025. The
untranslated regions are underlined and the start and stop codons are in bold letters in Table

12A.

Table 12A. NOV12 nucleotide sequence (SEQ ID NO:53).

AAAACCTGACATAAATGAACAACAATACAACATGTATTCAACCATCTATGATCTCTTCCATGGCTTTACCAA
TCATTTACATCCTCCTTTGTATTGTTGGTGTTTTTGGAAACACTCTCTCTCAATGGATATTTTTAACAAAAA
TAGGTAAAAAAACATCAACGCACATCTACCTGTCACACCTTGTGACTGCAAACTTACTTGTGTGCAGTGCCA
TGCCTTTCATGAGTATCTATTTCCTGAAAGGTTTCCAATGGGAATATCAATCTGCTCAATGCAGAGTGGTCA
ATTTTCTGGGAACTCTATCCATGCATGCAAGTATGTTTGTCAGTCTCTTAATTTTAAGTTGGATTGCCATAA
GCCGCTATGCTACCTTAATGCAAAAGGATTCCTCGCAAGAGACTACTTCATGCTATGAGAAAATATTTTATG
GCCATTTACTGAAAAAATTTCGCCAGCCCAACTTTGCTAGAARACTATGCATTTACATATGGGGAGTTGTAC
TGGGCATAATCATTCCAGTTACCGTATACTACTCAGTCATAGAGGCTACAGAAGGAGAAGAGAGCCTATGCT
ACAATCGGCAGATGGAACTAGGAGCCATGATCTCTCAGATTGCAGGTCTCATTGGAACCACATTTATTGGAT
TTTCCTTTTTAGTAGTACTAACATCATACTACTCTTTTGTAAGCCATCTCGAGAAAAATAAGAACCTGTACGT
CCATTATGGAGARAGATTTGACTTACAGTTCTGTGAAAAGACATCTTT TGGTCATCCAGATTCTACTAATAG
TTTGCTTCCTTCCTTATAGTATTTTTAARCCCATTTTTTATCTTCTACACCAAAGAGATAACTGTCAGCAAT
TGAATTATTTAATAGAAACAAAAAACATTCTCACCTGTCTTGCTTCGGCCAGAAGTAGCACAGACCCCATTA
TATTTICTTTTATTAGATAAAACATTCAAGAAGACACTATATAATCTCTTTACAAAGTCTAATTCAGCACATA
TGCAATCATATGGTTGACTTTTGAATGGAAAACCCCACAATATTAAGAAAAGCATTCAT

The disclosed NOV12 polypeptide (SEQ ID NO 54) encoded by SEQ ID NO:53 has

336 amino acid residues and is presented in Table 12B using the one-letter amino acid code.
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Table 12B. Encoded NOV12 protein sequence (SEQ ID NO:54).

MNNNTTCIQPSMISSMALPIIYILLCIVGVFGNTLSQWIFLTKIGKKTSTHIYLSHLVTANLLVY
CSAMPFMSIYFLKGFQWEYQSAQCRVVNFLGTLSMHASMFVSLLILSWIAISRYATLMQKDSSQ
ETTSCYEKIFYGHLLKKFRQPNFARKLCIYIWGVVLGIITIPVTIVYYSVIEATEGEESLCYNRQM
ELGAMISQIAGLIGTTFIGFSFLVVLTSYYSFVSHLRKIRTCTSIMEKDLTYSSVKRHLLVIQT
LLIVCFLPYSIFKPIFYVLHQRDNCQQOLNYLIETKNILTCLASARSSTDPIIFLLLDKTFKKTLYNLEFT
KSNSAHMQSYG

A search of sequence databases reveals that the NOV12 amino acid sequence has 52 of
179 amino acid residues (29%) identical to, and 86 of 179 amino acid residues (48%) similar
to, the 339 amino acid residue ptnr: SWISSPROT-ACC:Q13304 protein from Homo sapiens
Putative G Protein-Coupled Receptor GPR17 (R12) (E = 1.6¢"%).

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with inany neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gcne
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

The disclosed NOV12 polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 12C.

Table 12C. BLAST results for NOV12
Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)
gi|18201870|ref |[NP_ | G protein-coupled | 336 336/336 336/336 e~-170
543007.1] receptor 82 [Homo (100%) (100%)
(NM_080817) sapiens]
gi|4885301|ref|NP_0 | G protein-coupled | 367 85/322 144/322 6e-21
05282.1]| receptor 17 ([Homo (26%) (44%)
(NM_005291) sapiens]
gi|17462169|ref|XP_ | G protein-coupled | 339 85/322 144/322 2e-20
002705.4] receptor 17 [Homo (26%) (44%)
(XM_002705) sapiens]
gi|2695876|emb|CABO | P2Y-like G- 298 80/302 135/302 3e-18
8108.1| (294155) protein coupled (26%) (44%)
receptor [Homo
sapiens)
gi|5757634|gb|AAD50 | G-protein coupled | 381 77/323 152/323 4e-18
531.1|AF039686_1 receptor GPR34 (23%) (46%)
(AF039686) [Homo sapiens]
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The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 12D. In the ClustalW alignment of the NOV12 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate

regions of conserved sequence (i.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 12D. ClustalW Analysis of NOV12
1) Novel NOVi2 (SEQ ID NO:54)
10 9) gi]18201870|ref|NP_543007.1| (NM_080817) G protein-coupled receptor 82 [Homo
sapiens] (SEQ ID NO:372)
9) gi|4885301|ref|NP_005282.1| (NM_005291) G protein-coupled receptor 17 [Homo
sapiens] (SEQ ID NO:373)
9) gi]17462169|ref|XP_002705.4| (XM_002705) G protein-coupled receptor 17 [Homo
15 sapiens] (SEQ ID NO:374) )
9) gi|2695876|emb|CAB08108.1| (Z94155) P2Y-like G-protein coupled receptor [Homo
sapiens] (SEQ ID NO:375)
9) gi|5757634|gb|AAD50531.1|AF039686_1 (AF039686) G-protein coupled receptor GPR34
[Homo sapiens] (SEQ ID NO:376)
20
NOV12 1
25 gi|18201870| 1
gi|4885301| 1
gi|17462169] 1
gi|2695876] 1
gi|5757634| 1
30
. ..|..
NOV12 17 A 76
gi|18201870| 17 NIALVCSA i 76
35 gi|4885301] 61 LFASFMLIED psCYLVETRED 120
gi|17462169| 33 LFASF ; 92
gi|2695876| 1 51
gi|5757634| s6 115
40
NOV12 77 IS A‘I‘LMQKDS OETTSCYEK 136
gi|18201870| 77 K fATLMQKDS QETTSCYEK 136
gi|4885301| 121 B 167
45 gi|17462169] 093 | 139
gi|2695876| 52 98
gi|5757634| 116 N 162
50 R ..
NOV12 137 IFYGHLL A 196
gi|18201870| 137 IFYGHLL 5 196
gi|4885301] 167 --~---- s 218
gi|17462169] 139 ------- S 190
55 gi|2695876] 98 ------- S 149
gi|5757634] 162 ------- A 213
ZTO 2To 270 280 l 290 300
60  w~ovi2 197 MIEQ%%GL@GTTEI%S@V@S#S@é@iRTCTéI@TYSJ% RRHT |
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gi|18201870| 197 MISQIAGLIGTTHI
gi|4885301| 219 HHALVS--ILaf

gi|17462169] 191
gi|2695876| 150
gi|5757634| 214

e ]
S LFKPIEYVLEQ

LS I FKPTFYVLEOR

NOV12 257 LLT
gi|18201870] 257 HL
gilasss301| 271
gi|17462169] 243
gi|2695876] 202
gi|5757634] 274

NOV12 315
gi|18201870| 315
gi|4885301| 331
gi|17462169| 303
gi|2695876| 262
gi|5757634] 333

PCT/US02/02785

ységgRﬁﬁLﬁfQI 256

Table 12E lists the domain description from DOMAIN analysis results against

NOVI12. This indicates that the NOV12 sequence has properties similar to those of other

proteins known to contain this domain.

Table 12E Domain Analysis of NOV12

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)

CD-Length = 254 residues, 99.6% aligned’

Score = 82.0 bits (201), Expect = 5e-17

NOV12: 32  GNTLSQWIFLTKIGKKTSTHIYLSHLVTANLLVCSAMPFMSIYFLKGFQWEYQSAQCRVV
[+ O R R S L e A I R R e
Sbjct: 1  GNLLVILVILRTKKLRTPINIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV

NOvV1i2: 92 NFLGTLSMHASMFVSLLILSWIAISRYATLMQKDSSQETTSCYEKIFYGHLLKKFRQPNF
| ++ +] ]+ +]+ ]+] 1] |+ 4
Sbjct: 61 GALFVVNGYASIL--~~-LLTAISIDRYLA-~=c-mmc e cme e IVHPLRYRRIRTPRR

NOviz: 152 ARKLCIYIWGVVLGIIIPVIVYYSVIEATEGEESLCYNRQMELGAMISQIAGLIGTTFIG
. [+ ] + %] + | + +] ++ + [T ++] | | + | +
Sbhbijct: 101 AKVLILLVWVLALLLSLPPLLFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFV-

NOV12: 212 FSFLVVLTSYYSFVSHLRK-IRTCTSIMEKDLTYSSVKRHLLVIQILLIVCFLPYSIFKD
R L N R L e wr w2 ]]] |
Sbjct: 160 LPLLVILVCYTRILRTLRKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLL

NOV1i2: 271 IFYVLHQRDNCQQLNYLIETKNILTCLASARSSTDPII 308

S I

Sbjct: 220 LDSLCLLSIWRVLPT----ALLITLWLAYVNSCLNPII 253

91
60
151
100
211
159
270

219

Olfactory receptors (ORs) have been identified as extremely large subfamily of G

protein-coupled receptors in a number of species. These receptors share a seven
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transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium. _

The disclosed NOV12 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein 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 of whose
bases may be changed from the corresponding base shown in Table 12A while still encoding a
protein that maintains its G-Protein Coupled Receptor-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 of nonlimiting 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 applicati_ons in a subject.

The disclosed NOV12 protein of the invention includes the G-Protein Coupled
Receptor-like protein whose sequence is provided in Table 12B. The invention also includes a
mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 12B while still encoding a protein that maintains its G-Protein
Coupled Receptor -like activities and physiological functions, or a functional fragment thereof.
In the mutant or variant protein, up to about 77 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fy, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor-like
protein (NOV12) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV12 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
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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 NOV12 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and 111 diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other pathologies and disorders.

NOV12 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV 12 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 NOV12 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV13 :

NOV13 includes three novel G-Protein Coupled Receptor -like proteins disc'losed
below. The disclosed sequences have been named NOV13a and NOV13b.

NOVi3a
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A disclosed NOV13a nucleic acid of 961 nucleotides (also referred to as CG56075-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 13A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 12-14 and
ending with a TGA codon at nucleotides 936-938. The start and stop codons are shown in

5  bold in Table 134, and the 5 and 3° untranslated regions, if any, are underlined.

Table 13A. NOV13a nucleotide sequence (SEQ ID NQ:55).

GACAACAAACTATGAGACAGATAAATCAGACACAAGTGACAGAATTCCTCCTTCTGGGACTCTCTGATGGGC
CACACACCGAGCAGCTGCTATTTATCGTATTATTGGGTGTCTACCTGETCACTGTGCTTGGAAATCTGCTTC
TAATCTCCCTTGTTCATGTTGACTCCCAACTTCACACACCCATGTATTTTTTTCTCTGCAACTTGTCTCTGG
CTGACCTCTGTTTCTCTACCAACATAGTTCCTCAGGCACTAGTCCACCTGCTTTCCAGAAAGAAGGTCATTG
CATTCACACTTTGCGCAGCTCGACTTCTCTTTTTCCTCATTTTTGGGTGTACCCAGTGCGCCCTTCTTGCAG
TGATGTCCTATGATCGCTATGTTGCAATCTGCAATCCTCTGCGTTACCCTAACATCATGACCTGGAAAGTGET
GTGTCCAGCTGGCAACAGGATCATGGACCAGTGGCATTCTGGTGTCTGTGGTAGACACCACCTTCACACTGA
GGCTACCCTACCGAGGCAGTAACAGCATTGCTCATTTCTTTTGTGAGGCCCCTGCACTATTGATCTTAGCAT
CCACAGACACCCATGCATCAGAGATGGCCATTTTTCTTACGGGGGT TGTGATTCTCCTCATACCTGTTTTTC
TGATTCTGGTATCCTATGGCCGTATCATAGTAACTGTGGTCAAGATGAAGTCAACTGTGGGGAGTCTCAAGG
CATTTTCTACCTGTGGCTCCCACCTCATGGTGGTCATACTTTTTTATGGATCAGCAATTATCACTTACATGA
CACCCAAGTCTTCCAAACAGCAGGAAARAATCGGTGTCTGTTTTCTATGCAATAGTGACTCCCATGCTTAATC
CCCTCATCTATAGCCTGAGAAACAAGGATGTGAAGGCAGCTCTGAGGAAAGTAGCCACAAGGAATTTCCCAT
GAAGGCTTGGAATCTCACACTGACA

The disclosed NOV13a polypeptide (SEQ ID NO:56) encoded by SEQ ID NO:55 has
308 amino acid residues and is presented in Table 13B using the one-letter amino acid code.
10

Table 13B. Encoded NOV13a protein sequence (SEQ ID NO:56).

MRQINQTQVTEFLLLGLSDGPHTEQLLFIVLLGVYLVTVLGNLLLISLVHVDSQLHTPMYFFLC
NLSLADLCFSTNIVPQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMSYDRYVATICN
PLRYPNIMTWKVCVQLATGSWTSGILVSVVDTTFTLRLPYRGSNSIAHFFCEAPALLILASTDT
HASEMAIFLTGVVILLIPVFLILVSYGRIIVTVVKMKSTVGSLKAFSTCGSHLMVVILFYGSAT
ITYMTPKSSKQQEKSVSVFYAIVTPMLNPLIYSLRNKDVKAALRKVATRNFP

A search of sequence databases reveals that the NOV 13a amino acid sequence has 216

of 217 amino acid residues (99%) identical to, and 217 of 217 amino acid residues (100%)

similar to, the 217 amino acid residue ptnr: SPTREMBL-ACC:095224 protein from Homo
15  sapiens (Human) (Olfactory Receptor) (E = 2.2¢'%).

NOV13b

A disclosed NOV13b nucleic acid of 961 nucleotides (also referred to as CG56021-02)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 13C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 12-14 and

20 ending with a TGA codon at nucleotides 936-938. A putative untranslated region upstream
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from the initiation codon is underlined in Table 13C. The start and stop codons are in bold

letters.

Table 13C. NOV13b nucleotide sequence (SEQ ID NO:57).

GACAACAAACTATGAGACAGATAAATCAGACACAAGTGACAGAATTCCTCCTTCTGGGACTCTGTGATGGGC
CACACACCGAGCAGCTGCTATTTATCGTATTATTGGGTGTCTACCTGGTCACTGTGCTTGGAAATCTGCTTC
TAATCTCCCTTGTTCATGTTGACTCCCAACTTCACACACCCATGTATTTTTTTCTCTGCAACTTGTCTCTGG
CTGACCTCTGITTCTCTACCAACATAGTTCCTCAGGCACTAATCCACCTGCTTTCCAGAAAGAAGGTCATTG
CATTCACACTTTGCGCAGCTCGACTTCTCTTTTTCCTCATTTTTGGGTGTACCCAGTGCGCCCTTCTTGCAG
TGATGTCCTATGATCGCTATGTTGCAATCTGCAATCCTCTGCGTTACCCTAACATCATGACCTGGAAAGTGT
GTGTCCAGCTGGCAACAGGATCATGGACCAGTGGCATTCTGETCTCTGTGGTAGACACCACCTTCACACTGA
GGCTACCCTACCGAGGCAGTAACAGCATTGCTCATTTCTTTTGTGAGGCCCCTGCACTATTGATCTTAGCAT
CCACAGACACCCATGCATCAGAGATGGCCATTTTTCTTATGGGGGTTGTGATTCTCCTCATACCTGTTTTTC
TGATTCTGGTATCCTATGGCCGTATCATAGTAACTGTGGTCAAGATGAAGTCAACTGTGGGGAGTCTCAAGG
CATTTTCTACCTGTGGCTCCCACCTCATGGTGGTCATACTTTTTTATGGATCAGCAATTATCACTTGCATGA
CACCCAAGTCTTCCAAACAGCAGGAAAAATCGGTGTCTGTTTTCTATGCAATAGTGACTCCCATGCTTAATC
CCCTCATCTATAGCCTGAGAAACAAGGATGTGAAGGCAGCTCTGAGGAAAGTAGCCACAAGGAATTTCCCAT
GAAGGCTTGGAATCTCACACTGACA

In a search of public sequence databases, the NOV13b nucleic acid sequence has 648
of 653 bases (99%) identical to a gb:GENBANK-ID:AF065876|acc: AF065876.1 mRNA from
Homo sapiens (olfactory receptor (OR2D2) gene, partial cds) (E = 2.8¢™%).

The disclosed NOV13b polypeptide (SEQ ID NO:58) encoded by SEQ ID NO:57 has
308 amino acid residues and is presented in Table 13D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV13b has a signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.6000. Alternatively,
NOV13b may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
reticulum (membrane) with a certainty of 0.3000, or in the microbody (peroxisome) with a

certainty of 0.3000. The most likely cleavage site for NOV13b is between positions 53 and 54:
VDS-QL.

Table 13D. Encoded NOV13b protein sequence (SEQ ID NO:58).

MRQINQTQVTEFLLLGLCDGPHTEQLLFIVLLGVYLVTVLGNLLLISLVHVDSQLHTPMYFFLCNLSLADLC
FSTNIVPQALIHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMSYDRYVAICNPLRYPNIMTWKVCVQL
ATGSWTSGILVSVVDTTFTLRLPYRGSNSIAHFFCEAPALLILASTDTHASEMAIFLMGVVILLIPVFLILV
SYGRIIVIVVKMKSTVGSLKAFSTCGSHLMVVILFYGSAIITCMTPKSSKQQOEKSVSVFYATVTPMINPLIY
SLRNKDVKAALRKVATRNFP

A search of sequence databases reveals that the NOV 13 amino acid sequence has 52 of
179 amino acid residues (29%) identical to, and 86 of 179 amino acid residues (48%) similar
to, the 339 amino acid residue ptor: SWISSPROT-ACC:Q13304 protein from Homo sapiens
Putative G Protein-Coupled Receptor GPR17 (R12) (E = 3.3¢%).

NOV13b is predicted to be expressed in at least Apical microvilli of the retinal

pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines,
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corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue,
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma
cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and III
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, pro.state,
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic)
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus
tissue. This information was derived by determining the tissue sources of the sequences that
were included in the invention including but not limited to SeqCalling sources, Public EST
sources, Literature sources, and/or RACE sources.

The disclosed NOV13a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 13E.

Table 13E. BLAST results for NOV13a
Gene Index/ Protein/ Organism Length Identity Positives | Expect
Identifier (aa) (%) (%)

gi}14423807|sp|Q9H2 | OLFACTORY 308 307/308 308/308 e-148
10|02D2_HUMAN RECEPTOR 2D2 (99%) (99%)

(OLFACTORY

RECEPTOR 11-610)

(OR11-610) (HB2)
gi|17461460|ref|XP_ | similar to hB2 308 308/308 308/308 e-148
062286.1| olfactory (100%) (100%)
(XM_062286) receptor (H.

sapiens) [Homo

sapiens]
gi|12007409{gb|AAG4 | B2 olfactory 314 261/305 278/305 e-127
5183.1] (AF321233) receptor [Mus (85%) (90%)

musculus])
gi|3831619|gb|AAC70 | olfactory 217 216/217 217/217 e-100
020.1]| (AF065876) receptor [Homo (99%) (99%)

sapiens]
gi}15293767|gb|AAKS | olfactory 214 213/214 214/214 e-100
5076.1| (AF399591) receptor [Homo (99%) (99%)

sapiens]

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 13F. In the ClustalW alignment of the NOV13 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.
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Table 13F. ClustalW Analysis of NOV13

1) Novel NOVi3a (SEQ ID NO:56)
2) Novel NOV13b (SEQ ID NO:58)
3) gi]|14423807|sp|Q9H210|02D2_HUMAN OLFACTORY RECEPTOR 2D2 (OLFACTORY RECEPTOR 11-

sapiens) [Homo sapiens] (SEQ ID NO:378)
5) gi]|12007409|gb|ARG45183.1| (AF321233) B2 olfactory receptor [Mus musculus] (SEQ
10 ID NO:379)
6) gi|3831619|gb|AAC70020.1] (AF065876) olfactory receptor [Homo sapiens] (SEQ ID
NO:380)
7) gi}15293767|gb|ARK95076.1] (AF399591) olfactory receptor [Homo sapiens] (SEQ ID
NO:381)
15
NOVi13a 1 M ) * gLHTPMY
NOV13b 1 M PHTESLLEIRLGY YL TVLGNLLL:SLV§¥DS&LHTPMY
20 gi|14423807| 1  MROINeFHe\ENN WL LFTRILG YnVTVLGNLLLﬁSLV§¥Ds&LHTpMY
gi|17461460| 1  MRGTNIReNEEIAL, SLLFI; DSSLHTPMY,
gij12007409| 1 - R
gi|3831619| R e et RSP
g1 (15293767 1 mm e m e e e 1
25
70 80 90 100 110 120
NOV13a 3T, CNLSLADLCFSTNIVPQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMS Y fkbely
NOV13b N FT.CNLSLADL,CFSTNIVPQALRHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMS Y JNERN)
30 CRR LY T-Ih 4 S W T CN LS LADLCF STN I VEQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMS Y RN
e AR H T ) RS M T CN LS LADLCFSTNIVPQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMS Y RN
e L L ) B - T, CN L.SLADLCFSTNIVPQALEHL LS RK KNI BFRRCAARLLFLIFGCTOCALLAVMS YR RERR
gi|3831619| 1 @ ------ SLADLCFSTNIVPQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVMSY A
35 gi|15293767| 1  ------- LADLCFSTNIVPQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCALLAVNSY K]
130 140 150 160 170 180
NOV13a sMAMDRY VAT CNPLRY PN IMTWKVCVQLATGSWTSGILVSVVDT TFTLRLPYRGSNS IAHFFCEJRE
NOV13b kP AWDR Y VAT CNPLRYPRIMTWKVCVQLATGSWTSGILVSVVDT TFTLRLPYRGSNS IAHFFCERRED)
40 PR R TS T A P M R Y VA T CNPLRY PIE IMTWKVCVOLATGSWTSGILVSVVDTTFTLRLPYRGSNS IAHFFCERRRD)
gi|17461460| 121 DRYVAICNPLRYP!IMTWKVCVQLATGSWTSGILVSVVDTTFTLRLPYRGSNSIAHFFCE 180
gi|12007409]| 120 DRYVAICNPLEYEéIMTWEVC!QLATﬁSWTSGILVSVVDTTFTLRLPYRGSNSIAHFFCE 179
gi|3831619| 55 DRYVATCNPLRY PR IMTWKVCVQLATGSHTSGILYSVVDTTFTLRLPYRGSNS IAHFFCEIRRE
45 AP Lk Y A -V DR Y VA T CNPLRY PR IMTWKVCVQLATGSWTSGILVSVVDTTFTLRLPYRGSNS TAHFFCE JENE)
190 200 210 220 230 240
NOV13a K- DAL TLASTDTHASEMAI FLTGVVILLIPVFLILVSYGRIIVIVVKMKSTVGSLKAFS TR
NOV13b k:3M DA T TTASTDTHASEMAT FLYGVVILLI PVFLILVSYGRI IVTVVKMKSTVGSLKAFST/ELI
50 LR EEPEE AN DA T, T LASTDTHASENAT FLTGVVILLI PVFLILVSYGRI IVTVVKMKSTVGSLKAFSTETAY
et R LY NN~ PAT.L, I LASTDTHASEMAT FLTGVVILLIPVFLILVSYGRI IVTVVKMKSTVGSLKAFS TELAN
CEN R L LY KT 2 o2 1.1 VA STDTRE S EMAT FLYGVVILLI PVELILVS YGE T IVIVVRMK SGEGKAFS TIRER)
Ak X ) B R AW DAL, T LASTDTHASEMAT FLTGVVILLIPVFLILVSYGRT IVTVVKMKSTVGSLKAFSTIRRE)
55 e PR LY VA B R RN\ PAT]. TL.ASTDTHASEMAT FLTGVVILLI PVFLILVSYGRI IVTVVKMKSTVGSLRAFSTRNE
250 260 270 280 290 300
Novisa PLI CGSHLMYVVILFYGSAIITYMTPKSSKQOEKSVSVFYATVTPMLNPLIY SLRNKDVKIAAL ST
NOV13b PY A CCSHLMVVILE YGSAL I T@MTPKS SKQQEKSVSVFYATVTPMLNPLIY SLRNRDVKALEIENN]
60 ENEE TS EET L) VS CGSHLMVVILFYGSAT ITYMTPKSSKOQEKSVSVFYAT VT PMLNPLIY SLRNKDVK AL T
CER RN ETNEL ) P W CGSHI MVVILFYGSAT I TYMTPKSSKQQEKSVSVFYATVTPMLNELL I Y SLRNKDVK AL EER Y
gi|12007409] 240 CGSHLMVVILFYGSAIITYMTPKSSKEQEKEVSVFYA@VTPMLNPLIYSLRNKDVKE 299
AR hECH ) B -l CCSHLMVVILFYGSAL ITYMTPKSSKQQEKSVSVEYAT VT RN s 217
65 CERRRFEX Y ) B AP CGSHLMVVILFYGSAT ITYMTPKSSKOQEKSVSVEYA TV e 214

610)

{(OR11~-610)

(HB2)

(SEQ ID NO:377)

4) gi|17461460|ref|XP_062286.1| (XM 062286) similar to hB2 olfactory receptor (H.
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NOVl13a Prm—m - 308
NOV13b 1 308
gi|14423807| |- S 308
gi|17461460]| Poemmmm 308
gi|12007409| KFSSRLRITH 314
gi]3831619| 217 =-mec-mm--mmne- 217
gi|15293767| 214 --m--cmmmmmaeeo 214

Table 13G lists the domain description from DOMAIN analysis results against
NOVI13. This indicates that the NOV13 sequence has properties similar to those of other

proteins known to contain this domain.

Table 13G Domain Analysis of NOV13

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor {rhodopsin
family). (SEQ ID NO:810)

CD-Length = 254 residues, 94.9% aligned

. Score = 93.2 bits (230), Expect = 2e-20

NOV1l3: 54 QLHETPMYFFLCNLSLADLCFSTNIVPQALVHLLSRKKVIAFTLCAARLLFFLIFGCTQCA 113

L A A T O S y |+ |

Sbjct: 14 KLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLVGALFVVNGYASIL 73

NOV1i3: 114 LLAVMSYDRYVAICNPLRYPNIMIWKVCVQLATGSWTISGILVSVVDITFTLRLPYRGSNS 173

L L A A 3 A |+

Sbjct: 74 LLTATSIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPLLFSWLRTVEEGNT 133

o

NOV13: 174 IAHFFC----- EAPALLILASTDTHASEMAIFLTGVVILLIPVFLILVSYGRIIVTVVKM 228
ER s + 4+ | e
Sbjct: 134 TVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILV--~wc—mmcmnanoo CYTRILRTLRKR 179
) o
NOV13: 229 KSTVGSLK-~------- AFSTCGSHLMVVILFYGSAIITYMTPKSSKQQEKSVSVFYAI- 278
+ 11 | o+ |+ o+ |+ + + +

Sbjct: 180 ARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTALLIT 239
NOV13: 279 -~---- VIPMLNPLIY 288

Lo+

Sbjct: 240 LWLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in

olfactory epithelium.
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Olfactory ref:eptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR gehes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium.

The disclosed NOV13 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 13A,
14C 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 13A, or 14C while
still encoding a protein that maintains its G-Protein Coupled Receptor -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
of nonlimiting 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 1 percent of the bases may be so
changed.

The disclosed NOV13 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 13B, or 14D. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 13B, or 14D while still encoding a protein that
maintains its G-Protein Coupled Receptor -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 15 percent of the
residues may be so changed.

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

(Fab)2, that bind immunospecifically to any of the proteins of the invention.
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The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV13) is a member of a “G-Protein Coupled Receptor 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 developmental diseases, MHCII and 111 diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV13 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV 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 of which 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 of pathology of the diséase and development of new drug targets for various
disorders. |
NOVi4
A disclosed NOV14 nucleic acid of 986 nucleotides (also referred to as CG56023-01)
5 encoding a novel G-Protein Coupled Recéptor -like protein is shown in Table 14A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 23-25 and
ending with a TGA codon at nucleotides 974-976. The start and stop codons are shown in

bold in Table 14A, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 14A. NOV14 nucleotide sequence (SEQ ID NO:59).

CTGGGGATTTATGCCCATACTTATGGCTATAGGAAACTGGACAGAAATAAGTGAAT TTATCCTCATGAGCTT
CTCTTCCCTACCTACTGAAATACAGTCATTGCTCTTCCTGACATTTCTAACTATCTATTTGGTTACTCTGAA
GGGAAMACAGCCTCATCATTCTGGTTACCCTAGCTGACCCCATGCTACACAGCCCCATGTACTTCTTCCTCAG
AAACTTATCTTTCCTGGAGATTGGCTTCAACCTAGTCATTGTGCCCAAAATGCTEGGGACCCTECTTGCCCA
GGACACAACCATCTCCTTCCTTGGCTGTGCCACTCAGATGTATTTCTTCTTCTTCTTTGGGGTAGCTGAATG
CTTCCTCCTGGCTACCATGGCATATGACCGCTATGTGGCCATCTGCAGTCCCTTGCACTACCCAGTCATCAT
GAACCAAAGGACACGGGCCAAACTGGCTGCTGCTTCCTGGTTCCCAGGCTTTCCTGTAGCTACTGTGCAGAC
CACATGGCTCTTCAGTTTTCCATTCTGTGGCACCAACAAGGTGAACCACTTCTTCTEGTGACAGCCCGCCTET
GCTGAAGCTGGTCTGTGCAGACACAGCACTGTTTGAGATCTACGCCATCGTCGGAACCATTCTGGTGGTCAT
GATCCCCTGCTTGCTGATCTTGTGTTCCTATACTCGCATTGCTGCTGCTATCCTCAAGATCCCATCAGCTAA
AGGGAAGCATAAAGCCTTCTCTACGTGCTCCTCACACCTCCTTGTTGTCTCTCTTTTCTATATATCTTCTAG
CCTCACCTACTTCTGGCCTAAATCAAATAATTCTCCTGAGAGCAAGAAGTTGTTATCATTATCCTACACTGT
TGTGACTCCCATGTTGAACCCCATTATCTACAGCTTGAGAAATAGCCAGCTCGAAGAATGCCCTCAGCAGGAC
CTTCCACAAGGTCCTAGCCCTCAGAAACTGTATCCCATAGACCTTAGGAA

10
The disclosed NOV14 polypeptide (SEQ ID NO:60) encoded by SEQ ID NO:59 has

321 amino acid residues and is presented in Table 14B using the one-letter amino acid code.

Table 14B. Encoded NOV14 protein sequence (SEQ ID NO:60).

MPILMAIGNWTEISEFILMSFSSLPTEIQSLLFLTFLTIYLVTLKGNSLI ILVTLADPMLHSPM
YFFLRNLSFLEIGFNLVIVPKMLGTLLAQDTTISFLGCATQMYFFFFFGVAECFLLATMAYDRY
VAICSPLHYPVIMNQRTRAKLAAASWFPGFPVATVQTTWLFSFPFCGTNKVNHFFCDSPPVLKL
VCADTALFEIYAIVGTILVVMIPCLLILCSYTRIAAAILKIPSAKGKHKAFSTCSSHLLVVSLF
YISSSLTYFWPKSNNSPESKKLLSLSYTVVTPMLNPIIYSLRNSEVKNALSRTFHKVLALRNCIP

15 A search of sequence databases reveals that the NOV 14 amino acid sequence has 234
of 310 amino acid residues (75%) identical to, and 264 of 310 amino acid residues (85%)
similar to, the 315 amino acid residue ptnr: SPTREMBL-ACC:Q9JKA6 protein from Mus
musculus (Mouse) (OLFACTORY RECEPTOR P2) (E = 4.0¢™%%.

The disclosed NOV14 polypeptide has homology to the amino acid sequences shown

20 inthe BLASTP data listed in Table 14C.
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Table 14C. BLAST results for NOV14

Gene Index/ Protein/ Organism | Length Identity Positives | Expect
___Identifier (aa) (%) (%)

gi|14423805|sp|Q9H2 | OLFACTORY 317 317/317 317/317 e-154
07| OAAS_HUMAN RECEPTOR 10A5 (100%) (100%)

(HP3)
gi|12007437|gb|AAG4 | hP4 olfactory 317 300/317 305/317 e-145
5207.1|AF321237_4 receptor [Homo (94%) .(95%)
(AF321237) sapiens]
gi]|12007412|gb|AAG4 | P3 olfactory 317 292/316 302/316 e-140
5186.1| (AF321233) receptor [Mus (92%) (95%)

musculus]
gi|15419583 |gb|AAK9 | olfactory 324 294/320 304/320 e-140
7076.1|AF293080_1 receptor P3 [Mus (91%) (94%)
(AF293080) musculus]
gi|12007411{gb|aAG4 | P4 olfactory 317 281/316 296/316 e-136
5185.1] (AF321233) receptor [Mus (88%) (92%)

musculus]

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 of conserved sequence (i.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.

1)
2)
3)

sapiens])

4)

5)

musculusl]

6)

Novel NOV14

Table 14D. ClustalW Analysis of NOV14

(SEQ ID NO:60)

gi|14423805(|sp|Q9H207 |OAAS_HUMAN OLFACTORY RECEPTOR 10A5 (HP3) (SEQ ID NO:382)
gi}12007437|gb|ARG45207.1|AF321237_4 (AF321237) hP4 olfactory receptor [Homo

(SEQ ID NO:383)

gi|12007412|gb|AAG45186.1| (AF321233) P3 olfactory receptor [Mus musculus] (SEQ
ID NO:384)

gi|15419583|gb|AAKS7076.1|AF293080_1 (AF293080) olfactory receptor P3 [Mus

(SEQ ID NO:385)

gi|12007411|gb|AAG45185.1| (AF321233) P4 olfactory receptor [Mus musculus] (SEQ
ID NO:386)

NOV14
25 gi|14423805]
gi|12007437|
gi|12007412]
gi|15419583]|
gi|12007411}
30

NOvi4

gil14423805]
35 gi|12007437|

gi|12007412]

o

58
54
54
54

QTRIHEFILMSFSSLPTEIQHLLFL‘FLTIYLVTLfGNSLIILVTLAD
QTRINEFILM@FSSLPTEIQhLLFLHFLTIYLVTLlGNSLIILVTLAD

70 80 90

110 120

117
113
113
113

iSPMYFFLRNLSFLEIGFNLVIVPKMLGTLfAQDTVISFLGCATQMYFFFFFGVAEC
PMLESPMYFFLRNLSFLEIGFNLVIVPKMLGTL;AQDT»ISFLGCATQMYFFFFFGVAEC
PMLHSPMYFFLRNLSFLEIGFNLVIVPKMLGTL{‘QDT;ISFLGCATQMYFFFFFGVAEC
PML0SPMYFFLRNLSFLEIGFNLVIVPKMLGTLK‘QDT:ISFLGCATQMYFFFFFGVAEC
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gi|15419583|
gil12007411|

Nov14
gi|14423805]
gi|12007437]
gi|12007412]
gi]15419583}|
gi|12007411|

Nov14
gi|14423805]
gi 12007437
gi|12007412]
gi]15419583]
gif12007411]

NOV14
gi|14423805]
gi|12007437|
gi[12007412|
gi|15419583|
gi|12007411]

NOV14

gi|14423805]
gi|12007437]
gi|12007412]
gi|15419583]
gi|12007411]

PCT/US02/02785

120
113

237
233

{ 233

3B O] oS PMY FFLRNLSFLEIGFNLV IVPKMLGT LIAQD TSI SFLGCATQMY FFFFFGVAEC
YR O (6S PMY FFLRNLSFYE LGFNLV IFPKMLET LUAQD TSI SFLGCATQMY FFFFFGVAEC]
130 140 150 160 170 180
SB8-W .. ATMAYDRY VAT CSPLHY PVIMNQITRAKLAAASWFPGFPVATVQITWLFSFPFCET
AR FT.T ATMAYDRY VATCSPLHY PVIMNQIRTRAKLAAASWFPGFPVATVQTTWLFSFPFCET
AR T ATMAYDRYVAICSPLHEY PVIMNQRTRAKLAANSWFPGFPVATVQTTHLFSFPFCET
SRR, ATMAYDRY VAT CSPLHY PVIMNQETREKLAAASWFPGFPVATVQTTWLFSFPFCAT
s AT T ATMAYDRYVATCSPLHYPVIMNQ TRMKLAAASWFPGFPVATVQTTWLFSFPFCET
pRT W F L. LATMAYDRY VAT CSPLEY PRIMNOE TEARLAAASWFPGFPVAT VQT THLFSFPFCLNN]
178
174
174
174
181
174
250 260 270 280 290 300
238 E
LW CKHKAFSTCSSHLLVVSLFYHSS SLTY Fl PKSNNS PESKKLLSLSYTVVTPMLNPIIYSL
PEL WG KN KAFS TCSSHLLVVSLFYMS@SLTY FRPKSNNS PEEKKLLSLSYTVETPMLNPI IV S,
234
241
234
298 321
PR NEEVKNALSR TFHRYLALR 317
LY MR NNEVKNALSR TR 317
PEPRIRNNEY 317
301 [N 324
294 317

Table 14E lists the domain descriptions from DOMAIN anélysis results against

233
240
233

297
293
293
293
300
293

NOV14. This indicates that the NOV14 sequence has properties similar to those of other

proteins known to contain this domain. ‘

Table 14E Domain Analysis of NOV14

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin
(SEQ ID NO:810)

CD-Length = 254 residues, 100.0% aligned

= 103 bits (256), Expect =

2e-23

family).

Score
NOvi4: 46
Sbjct: 1
NOV1i4: 106
Sbjct: 61
NOVi4: 166
Sbjct: 114

GNSLIILVTLADPMLHSPMYFFLRNLSFLEIGFNLVIVPKMLGTLLAQDTTISFLGCATQ 105
RN Pl LI+ o+ )+ ] | ]+ ] l
GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60
MYFFFFFGVAECFLLATMAYDRYVAICSPLHYPVIMNQRTRAKLAAASWFPGFPVATVQT 165
IR I l |
GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLAL-=~== == 113
TWLFSFPFCGTNKVNHFFCDSPPVLKLVCADTALFEIYAIVGTILVVMIPCLLILCSYTR 225
| 1] + o+ S T | w4 [++  ++] 1+ 1]
--LLSLPPLLFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTR 171
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NOvVi4: 226 IA--=---~w- AATLKIPSAKGKHKAFSTCSSHLLVVSLFY----ISSSLTYFWPKSNNS 272

1T 1+ + | R + + :
Sbjct: 172 ILRTLRKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRV 231
NOV1i4: 273 PESKKLLSLSYTVVTPMLNPIIY 295

* fwl

Sbjct: 232 LPTALLITLWLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium.

The disclosed NOV 14 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 14A ora
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 14A while still encoding a
protein that maintains its G-Protein Coupled Receptor -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 of nonlimiting 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.
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The disclosed NOV 14 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 14B. The invention also includes
a mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 14B while still encoding a protein that maintains its G-Protein
Coupled Receptor -like activities and physiological functions, or a functional fragment thereof.
In the mutant or variant protein, up to about 12 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fy, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV14) is a member of a “G-Protein Coupled Receptor 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
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 NOV 14 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and 111 diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphomaj; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease

or Gilles de la Tourette syndrome, and/or other diseases and pathologies.
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NOV14 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV 14 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 NOV 14 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV15

NOV15 includes three novel G-Protein Coupled Receptor -like proteins disclosed
below. The disclosed sequences have been named NOV15a and NOV15b.

NOV15a

A disclosed NOV15a nucleic acid of 943 nucleotides (also referred to as CG56065-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 15A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 2-4 and
ending with a TGA codon at nucleotides 935-937. The start and stop codons are shown in

bold in Table 15A, and the 5° and 3 untranslated regions, if any, are underlined.

Table 15A. NOV15a nucleotide sequence (SEQ ID NO:61).

AATGGCAGCAGAAAACCATTCTTTTGTGACTAAGTTTATTCTGGTTGGGCTAACAGAGAAGTCAG
AGCTACAGCTGCCCCTCTTCCTCETCTTCCTGEGAATCTATGTAGTCACAGTGCTGGGGAACCTG
"GGCATGATCACACTGATTGGGCTCAGTTCTCACCTGCACACACCTATGTACTGTTTCCTCAGCAG
TCTGTCCTTCATTGACTTCTGCCATTCCACTGTCATTACCCCTAAGATGCTGGTGAACTTTGTGA
CAGAGAAGAACATCATCTCCTACCCTGAATGCATGACT CAGCTCTACTTCTTCCTCGTTTTTGCT
ATTGCAGAGTGTCACATGTTGGCTGCAATGGCATATGACGGCTACGTGGCCATCTGTAGCCCCTT
GCTGTACAGCATCATCATATCCAATAAGGCTTGCTTTTCTCTGATTTTAGTGGTGTATGTAATAG
GCCTGATTTGTGCGTCAGCTCATATAGGCTGTATGTTTAGGGTTCAATTCTGCAAATTTGATCTG
ATCAACCATTATTTCTGTGATCTTATTTCTATCTTGAAGCTCTCCTGTTCTAGTACTTACATTAA
TGAGTTACTGATTTTAATCTTTAGTGGAATTAACATCCTTGTCCCCAGCCTGACCATCCTCAGCT
CTTACATCITCATCATTGCCAGCATCCTCCGCATTCGCTACACTGAGGGCAGGTCCARAGCCTTC
AGCACTTGCAGCTCCCACATCTCGGCTGTTTCTETTTTCTTTGGETCTGCAGCATTCATGTACCT
GCAGCCATCATCTGTCAGCTCCATGGACCAGGGGAAAGTGTCCTCTGTGTTTTATACTATTGTTG
TGCCCATGCTGAACCCCCTGATCTACAGCCTGAGGAATAAAGATGTCCACGTTGCCCTGAAGAAR
ACGCTAGGGAAAAGAACATTCTTATGAACAGAA

The disclosed NOV15a polypeptide (SEQ ID NO:62) encoded by SEQ ID NO:61 has

311 amino acid residues and is presented in Table 15B using the one-letter amino acid code.
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Table 15B. Encoded NOV15a protein sequence (SEQ ID NO:62).

MAAENHSFVTKFILVGLTEKSELQLPLFLVFLGIYVVTVLGNLGMITLIGLSSHLHTPMYCFLS
SLSFIDFCHSTVITPKMLVNFVTEKNIISYPECMTQLYFFLVFATAECHMLAAMAYDGYVAICS
PLLYSITIISNKACFSLILVVYVIGLICASAHIGCMFRVQFCKFDVINHYFCDLISILKLSCSST
YINELLILIFSGINILVPSLTILSSYIFIIASILRIRYTEGRSKAFSTCSSHISAVSVFFGSAA
FMYLQPSSVSSMDQGKVSSVFYTIVVPMLNPLIYSLRNKDVHVALKKTLGKRTFL

A search of sequence databases reveals that the NOV15a amino acid sequence has 235
of 311 amino acid residues (75%) identical to, and 270 of 311 amino acid residues (86%)
similar to, the 311 amino acid residue ptnr: SPTREMBL-ACC:035184 protein from Rattus
norvegicus (Rat) (Olfactory Receptor) (E = 9.9e'm).

NOV15b

A disclosed NOV15b nucleic acid of 943 nucleotides (also referred to as CG56065-02)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 15C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 2-4 and
ending with a TGA codon at nucleotides 935-937. The start and stop codons are shown in

bold in Table 15C, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 15C. NOV15b nucleotide sequence (SEQ ID NO:63).

AATGGCAGCAGAAAACCATTCTTTTGTGACTAAGTTTATTCTGGTTGGGCTAACAGAGAAGTCAGAGCTACA
GCTGCCCCTCTTCCTCGTCTTCCTGGGAATCTATGTAGTCACAGTGCTCGGGGAACCTGGGCATGATCACACT
GATTGGGCTCAGTTCTCACCTGCACACACCTATGTACTGTTTCCTCAGCAGTCTGTCCTTCATTGACTTCTG
CCATTCCACTGTCATTACCCCTAAGATGCTGEGTGAACTTTGTGACAGAGAAGAACATCATCTCCTACCCTGA
ATGCATGACTCAGCTCTACTTCTTCCTCGTTTTTGCTATTGCAGAGTGTCACATGTTGGCTGCAATGGCATA
TGACGGCTACGTGGCCATCTGTAGCCCCGTGCTGTACAGCATCATCATATCCAATAAGGCTTGCTTTTCTCT
GATTTTAGTGGTGTATGTAATAGGCCTGATTTGTGCGTCAGCTCATATAGGCTGTATGTTTAGGGTTCAATT
CTGCAAATTTGATGTGATCAACCATTATTTCTGTGATCTTATTTCTATCTTGAAGCTCTCCTGTTCTAGTAC
TTACATTAATGAGTTACTGATTTTAATCTTTAGTGGAATTAACATCCTTGTCCCCAGCCTGACCATCCTCAG
CTCTTACATCTTCATCATTGCCAGCATCCTCCGCATTCGCTACACTGAGGGCAGGTCCAAAGCCTTCAGCAC
TTGCAGCTCCCACATCTCGGCTGTTTCTGTTTTCTTTGGGTCTGCAGCATTCATGTACCTGCAGCCATCATC
TGTCAGCTCCATGGACCAGGGGARAGTGTCCTCTGTCTTTTATACTATTGTTGTGCCCGTGCTGAACCCCCT
GATCTACAGCCTGAGGAATAAAGATGTCCACGTTGCCCTGAAGAAAACGCTAGGGAAAAGAACATTCTTATG
AACAGAA

In a search of public sequence databases, the NOV15b nucleic acid sequence, localized
to chromosome 4, has 770 of 937 bases (82%) identical to a gb: GENBANK-
ID:AF282271|acc:AF282271.1 mRNA from Mus musculus (odorant receptor K11 gene,
complete cds) (E = 5.2¢'%).

The disclosed NOV15b polypeptide (SEQ ID NO:64) encoded by SEQ ID NO:63 has
311 amino acid residues and is presented in Table 15D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV15b has no signal peptide and is
likely to be localized to the plasma mefnbrane with a certainty of 0.6000. Alternatively,

NOV15b may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
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reticulum (membrane) with a certainty of 0.3000, or in the microbody (peroxisome) with a
certainty of 0.3000. The most likely cleavage site for NOV15b is between positions 41 and 42:
VLG-NL.

Table 15D. Encoded NOV15b protein sequence (SEQ’ID NO:64).

MAAENHSFVTKFILVGLTEKSELQLPLFLVFLGIYVVTVLGNLGMITLIGLSSHLHTPMYCFLSSLSFIDFC
HSTVITPKMLVNFVTEKNIISYPECMTQLYFFLVFAIAECHMLAAMAYDGYVAICSPVLYSIIISNKACFSL
ILVVYVIGLICASAHIGCMFRVQFCKFDVINHYFCDLISILKLSCSSTYINELLILIFSGINILVPSLTILS
SYIFITASILRIRYTEGRSKAFSTCSSHISAVSVFFGSAAFMYLQPSSVSSMDQGKVSSVFYTIVVRPVLNPL
IYSLRNKDVHVALKKTLGKRTFL

A search of sequence databases reveals that the NOV15b amino acid sequence has 237
of 311 amino acid residues (76%) identical to, and 273 of 311 amino acid residues (87%)
similar to, the 314 amino acid residue ptnr:TREMBLNEW-ACC:AAG39856 protein from
Mus musculus (Mouse) (Odorant Receptor K11) (E = 2.6¢7%),

NOV15b is predicted to be expressed in at least the following tissues: Apical microvilli
of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma
cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral
tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary
artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal
hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung,
lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express
MHC II and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta,
pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testié,
thalamus, and thymus tissue. This information was derived by determining the tissue sources
of the sequences that were included in the invention including but not limited to SeqCalling
sources, Public EST sources, Literature sources, and/or RACE sources. ,

The disclosed NOV15a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 15E.

Table 15E. BLAST results for NOV15a

Gene Index/ protein/ Organism | Length Identity Positives | Expect
Identifier (aa) (%) (%) )
gi|17472672|ref|XP_ | similar to 311 311/311 311/311 e-140
061794 .1| odorant receptor (100%) {100%)
(XM_061794) K1l (H. sapiens)
[Homo sapiens]
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gi]11692519|gb|AAG3 | odorant receptor 314 239/311 273/311 e-110
9856.1|AF282271_1 K1l [Mus (76%) (86%)
(AF282271) musculus]
gi{11692527|gb|AAG3 | odorant receptor 311 236/311 271/311 e-108
9860.1|AF282275_1 K15 [Mus (75%) (86%)
(AF282275) musculus]
gi|17472662|ref|XP_ | similar to 593 233/301 261/301 e-105
061790.1]| odorant receptor (77%) (86%)
{XM_061790) K4hil (H.

sapiens) [Homo

sapiens].
gi|2317704|gb|ARBG6 | olfactory 311 235/311 270/311 e-105
333.1] (AF010293) receptor [Rattus (75%) (86%)

norvegicus]

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 15F. In the Clustal W alignment of the NOV 15 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.

Table 15F. ClustalW Analysis of NOV15

1) Novel NOVli5a (SEQ ID NO:62)

2) Novel NOV15Sb (SEQ ID NO:64) '

3) gi|17472672|ref|XP_061794.1| (XM _061794) similar to odorant receptor Kil (H.
sapiens) [Homo sapiens] (SEQ ID NO:387)

4) gi|11692519|gb|AAG39856.1|AF282271_1 (AF282271) odorant receptor K11 [Mus
musculus] (SEQ ID NO:388)

5) g9i]11692527|gb|AAG39860.1|AF282275_1 (AF282275) odorant receptor K15 [Mus
musculus] (SEQ ID NO:389)

6) gil17472662|ref|XP_061790.1| (XM_061790) similar to odorant receptor K4hil (H.
sapiens) [Homo sapiens] (SEQ ID NO:390)

7) g9i]|2317704|gb|AAB66333.1| (AF010293) olfactory receptor [Rattus norvegicus] (SEQ
ID NO:391)

10 20 30 40 50 60
Rl CETE] EEREY PEPR RS PRRR PRRY PR PR PR e
NOviSa U 1
NOV15b 1 s e e e 1
Gi|17472672| 1 @ me e 1
Gif11692519] 1 e e 1
gL [11692527 | 1 m-m e e e 1
gi|17472662| 1  MVKGNHSTVTEFNLAGLTDKPELQLPLFLLFLGIYVVTVVGNLSMITLIGFSSHLHTPMY 60
Gi|2317704] 1 e e e e e e 1
70 80 90 100 110 120
S Ry R Rl REEN I bl [oee]
NOV15a 1 e e e e 1
NOV15b L mmm e e e e e 1
Gi|17472672] 1  m oo e 1
gi|11692519| 1 moe e e 1
GLL11692527 | 1 mmmmemm e e 1
gi|17472662| 61 HFLSSLSFIDLCQSSVITPKMLVNFVSERNIISYPACMTQLYFFLVLVISECHMLAAMAY 120
GL[2317704| 1 — e 1
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NOV15a itV VT.QP SSVSSMDQGKVSSVFYTIVVPMLNPLIYSLRNKDVISIVALK KRIFH 311
5 NOV15b PI3: WM Y 1.OPSSVSSMDQGKVSSVFY TIVVRGLNPLIYSLRNKD 4 ALK KRTHE 311
RNV P T Y P Y YT WV T.OP SSVSSMDQGKVSSVFYTIVVPMLNPLI Y SLRNKDVEVALK KRTIFL 311
AR RN -1k RN TS WV T.OP SSVS SMDQGKVSSVEFY TIVVPMLNPL Y SLRNKDVISVALKKAGA0:EA 314

S MLl 1V 1.OP SSVSSMDOGKVSSVFY TIVVPMLNPLI YSLRNKDVEVALKKET AR REREY
e R L T LY 1.0P SSVSSMDORIKV S SVFY TRV PMLNPL Y SLRNKDVEPAT K KT 040 RNk
10 RN PR AL 23 1L I Y L.OP SSV S SMDQGK VS SVFY TI VVPMLNPL I Y SLRNKDVEINA L KKML IS MR R]

Table 15G lists the domain description from DOMAIN analysis results against
NOV15. This indicates that the NOV15 sequence has properties similar to those of other

15 proteins known to contain this domain.

Table 15G Domain Analysis of NOV15

gnl|Pfam|pfam00001, 7tm_l, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)

CD-Length = 254 residues, 100.0% aligned

Score = 86.7 bits (213), Expect = 2e-18

NOVi5: 41 GNLGMITLIGLSSHLHTPMYCFLSSLSFIDFCHSTVITPKMLVNFVTERNIISYPECMTQ 100

LD+l o+l o+ 10 ]+ L I

20 Sbjct: 1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

NOV15: 101 LYFFLVFATAECHMLAAMAYDGYVAICSPLLYSIIISNKACFSLILVVYVIGLICASAHI 160
el bl D LAl L s ]l J++ 4
’s Sbjct: 61  GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120

NOV1is: 161 GCMFRVQFCKFDVINHYFCD--~«~ LISILKLSCSSTYINELLILIFSGINILVPSLTIL 215
+ + |+ |1 ++ ] e |
Sbjet: 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRA 180
30 NOV15: 216 SSYIFIIASILRIRYTEGRSKAFSTCSSHISAVSVFFGSAAFMYL----QPSSVSSMDQG 271
| [+ 1+ | | + | o+ + | |+
Sbjct: 181 RSQ----- RSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTA 235
NOV15: 272 KVSSVFYTIVVPMLNPLIY 290
35 o ] [11+11
Sbjct: 236 LLITLWLAYVNSCLNPIIY 254

1

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
40 seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in

45  olfactory epithelium.
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Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium. |

The disclosed NOV15 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 15A,
15C 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 15A or 15C while
still encoding a protein that maintains its G-Protein Coupled Receptor -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
of nonlimiting 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 18 percent of the bases may be so
changed.

The disclosed NOV15 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 15B, or 15D. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 15B, or 15D while still encoding a protein that
maintains its G-Protein Coupled Receptor -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 23 percent of the
residues may be so changed.

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

(Fab)2, that bind immunospecifically to any of the proteins of the invention.
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The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV15) .is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV15 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 targét, 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 NOV15 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoxﬁa; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, .schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV1S5 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV15 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 NOV15 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 of various human disorders, which will help in
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understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV16a

A disclosed NOV16a nucleic acid of 891 nucleotides (also referred to as CG56067-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 16A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 5-7 and
ending with a TAA codon at nucleotides 878-880. The start and stop codons are shown in

bold in Table 16a, and the 5 and 3’ untranslated regions, if any, are underlined.

Table 16A. NOV16a nucleotide sequence (SEQ ID NO:65).

GAAAATGTCAGCAGGAAACCATTCCTCAGTGACTGAGTTCATTCTGGCTGGGCTCTCAGAACAGCCAGAGCT
CCAGCTGCGCCTCTTCCTCCTGTTCTTAGGARTCTATGTGGTCACAGTGGTGGGCAACTTGAGCATGATCAC
ACTGATTGGGCTCAGTTCTCACCTGCATACCCCCATGTACTATTTCCTCAGTGGTCTGTCCTTCATTGATAT
CTGCCATTCCACTATCATTACCCCCAAAATGCTGGTGAACTTTGTGACAGAGAAGAACATCATCTCCTACCC
TGAATGCATGACTCAGCTTTACTTCTTCCTCATTTTTGCTATTGCAGAGTGTCACATGTTGGCTGTAACGEC
ATATGACCGCTATGTTGCCATCTGCAGCCCCTTGCTGTACAATGTCATCATGTCCTATCACCACTGCTTCTG
GCTCACAGTGGGAGTTTACATTTTAGGCATCCTTGGATCTACAATTCACACCGGCTTTATGTTGAGACTCTT
TTTGTGCAAGACTAATGTGATTAACCATTATTTTTGTGATCTCTTCCCTCTCTTGGGGCTCTCCTGCTCCAG
CACCTACATCAATGAATTACTGGTTCTGGTCTTGAGTGCATTTAACATCCTGACGCCTGCCTTAACCATCCT
TGCTTCTITACATCTTTATCATTGCCAGCATCCTCCGCATTCGCTCCACTGAGGGCAGGTCCAAMAGCCTTCAG
CACTTGCAGCTCCCACATCTTGGCTGTTGCTGTTTTCTTTGGGTCTGCAGCATTCATGTACCTGCAGCCATC
ATCTGTCAGCTCCATGGACCAGGGGAAAGTGTCCTCTGTGTTTTATACTATTGTTGTGCCCATGCTGAACCC
CCAATCTATAGCCTAAGAAATAAGGAT

In a search of public sequence databases, the NOV16a nucleic acid sequence, localized
to chromosome 4, has729 of 888 bases (82%) identical to a gb: GENBANK-
ID:AF282293acc:AF282293.1 mRNA from Mus musculus (odorant receptor K4h11 gene,
complete cds) (E = 9.8¢'%").

The disclosed NOV16a polypeptide (SEQ ID NO:66) encoded by SEQ ID NO:65 has
311 amino acid residues and is presented in Table 16B using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV 16a has no signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.6000. Alternatively,
NOV16A may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
reticulum (membrane) with a certainty of 0.3000, or in the microbody (peroxisome) with a
certainty of 0.3000. The most likely cleavage site for NOV16A is between positions 41 and
42: VVG-NL.

Table 16B. Encoded NOV16a protein sequence (SEQ ID NO:66).

MSAGNHSSVTEFILAGLSEQPELQLRLFLLFLGIYVVTVVGNLSMITLIGLSSHLHTPMYYFLS
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GLSFIDICHSTIITPKMLVNFVTEKNIISYPECMTQLYFFLIFATAECHMLAVTAYDRYVAICS
PLLYNVIMSYHHCFWLTVGVYILGILGSTIHTGFMLRLFLCKTNVINHYFCDLFPLLGLSCSST
YINELLVLVLSAFNILTPALTILASYIFITASILRIRSTEGRSKAFSTCSSHILAVAVFFGSAA
FMYLQPSSVSSMDQGKVSSVEFYTIVVPMLNPQSIA

A search of sequence databases reveals that the NOV16a amino acid sequence has 232
of 287 amino acid residues (80%) identical to, and 253 of 287 amino acid residues (88%)
similar to, the 307 amino acid residue ptnr:TREMBLNEW-ACC:AAG39878 protein from
Mus musculus (Mouse) (Odorant Receptor K4H11) (E = 5.1¢71%3).

NOV16a is predicted to be expressed in at least Abical microvilli of the retinal pigment
epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, corpus
callospm, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue,
cerebellum, cerebral cortex, colon, cortical ngufogenic cells, endothelial (coronary artery and
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma
cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC I and 111
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate,
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic)
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus
tissue. 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.

NOV16b

A disclosed NOV16b nucleic acid of 939 nucleotides (also referred to as CG56753-02)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 16C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and
ending with a TAG codon at nucleotides 934-936. The start and stop codons are shown in

bold in Table 16C, and the 5° and 3” untranslated regions, if any, are underlined.
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Table 16C. NOV16b nucleotide sequence (SEQ ID NO:67).

ATGTCAGGAGAAAATAATTCCTCAGTGACTGAGTTCATTCTGGCTGGGCTCTCAGAACAGCCAGAGCTCCAG
CTGCCCCTCTTCCTCCTGTTCTTAGGAATCTATGTGGTCACAGTGGTGGGCAACCTGGGCATGACCACACTG
ATTTGGCTCAGTTCTCACCTGCACACCCCTATGTACTATTTCCTCAGCAGTCTGTCCTTCATTGACTTCTGC
CATTCCACTGTCATTACCCCTAAGATGCTGGTGAACTTTGTGACAGAGAAGAACATCATCTCCTACCCTGAA
TGCATGACTCAGCTCTACTTCTTCCTCGTTTTTIGCTATTGCAGAGTGTCACATGTTGRCTGCAATGGCGTAT
GACCGTTACATGGCCATCTGTAGCCCCTTGCTCTACAGTGTCATCATATCCAATAAGGCTTGCTTTTCTCTG
ATTTTAGGGGTGTATATAATAGGCCTGGTTTGTGCATCAGTTCATACAGACAGTATGTTTAGGGTTCAATTC
TGCAAATTTGATTTGATTAACCATTATTTCTGTGATCTTCTTCCCCTCCTAAAGCTCTCTTGCTCTAGTATC.
TATGTCAACAAACTACTTATTCTATGTGTTGGTGCATTTAACATCCTTGTCCCCAGCCTGACCATCCTTTGC
TCTTACATCTTTATTATTGCCAGCATCCTCCACATTCGCTCCACTGAGGGCAGGTCCAAAGCCTTCAGCACT
TGTAGCTCCCACATGTTGGCCETTICTAATCTTTTTTGGATCTGCAGCATTCATGTACTTGCAGCCATCTTCA
ATCAGCTCCATGGACCAGGGGAAAGCTATCCTCTGTGTTTTATACTATTATTGTGCCCATGTTGAACCCTCTG
ATTTATAGCCTGAGGAATAAAGATGTCCATGTTTCCCTGAAGAAAATGCTACAGAGAAGAACATTATTGTAA
ACA

In a search of public sequence databases, the NOV16b nucleic acid sequence has 770
of 935 bases (82%) identical to a gb:GENBANK-ID:AF282271]acc:AF282271.1 mRNA from
Mus musculus (odorant receptor K11 gene, complete cds) (E = 1.3e‘136).

The disclosed NOV16b polypeptide (SEQ ID NO:68) encoded by SEQ ID NO:67 has
311 amino acid residues and is presented in Table 16D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV16b has A signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.6000. Alternatively,
NOV16b may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
reticulum (membrane) with a certainty of 0.3000, or in the endoplasmic reticulum (lumen)

with a certainty of 0.3000. The most likely cleavage site for NOV16b is between positions 41
and 42: VVG-NL.

Table 16D. Encoded NOV16b protein sequence (SEQ ID NO:68).

MSGENNSSVIEFILAGLSEQPELQLPLFLLFLGIYVVTVVGNLGMTTLIWLSSHLETPMYYFLSSLSFIDFC
HSTVITPKMLVNFVTEKNIISYPECMTQLYFFLVFAIAECHMLAAMAYDRYMAICSPLLYSVIISNKACFSL
ILGVYIIGLVCASVHTDSMFRVQFCKFDLINHYFCDLLPLLKLSCSSIYVNKLLILCVGAFNILVPSLTILC
SYIFIIASILHIRSTEGRSKAFSTCSSHMLAVVIFFGSAAFMYLQPSSISSMDQGKVSSVFYTIIVPMLNPL
IYSLRNKDVHVSLKKMLQRRTLL

A search of sequence databases reveals that the NOV16b amino acid sequence has 238
of 311 amino acid residues (76%) identical to, and 274 of 311 amino acid residues (88%)
similar to, the 314 amino acid residue ptnr:SPTREMBL-ACC:Q9EQBS protein from Mus
musculus (Mouse) (Odorant Receptor K11) (E = 1.0¢™?).

NOV16b is predicted to be expressed in at least the following tissues: Apical microvilli
of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma
cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral

tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary
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artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal
hematopoietic cells, heart, hippocampus, hypothalamus, leukocﬁes, liver, fetal liver, lung,
lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express
MHC II and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta,
pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis,
thalamus, and thymus tissue. This information was derived by determining the tissue soﬁrces
of the sequences that were included in the invention including but not limited to SeqCalling
sources, Public EST sources, Literature sources, and/or RACE sources.

The disclosed NOV16a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed.in Table 16E.

Table 16E. BLAST results for NOV16a
Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)

gi|17472662|ref|XP_ | similar to 593 265/284 267/284 e-121
061790.1] odorant receptor (93%) (93%)
(XM_061790) K4hll (H.

sapiens) [Homo

sapiensl
gi|11692519|gb|AAG3 | odorant receptor 314 . 223/287 250/287 e-104
9856 .1|AF282271_1 K1l [Mus (77%) (86%)
(AF282271) musculus)
gi|11692563|gb|AAG3 | odorant receptor 307 232/287 253/287 e-102
9878.1|AF282293_1 K4h1ll [Mus (80%) (87%)
(AF282293) musculus]
gil17472672|ref |XP_ | similar to 311 226/287 252/287 e-102
061794.1] odorant receptor : (78%) - (87%)
(XM_061794) K11 {(H. sapiens)

[Homo sapiens]
gi|11692527|gb|AAG3 | odorant receptor 311 224/287 246/287 e-102
9860.1|AF282275_1 K15 [Mus (78%) (85%) :
(AF282275) musculus]

The homology between these and other sequences.is shown graphically in the
ClustalW analysis shown in Table 16F. In the ClustalW alignment of the NOV16 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.
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Table 16F. ClustalW Analysis of NOV16

(SEQ ID NO:66)
(SEQ ID NO:68)

3) gi]17472662|ref|XP _061790.1| (XM_061790) similar to odorant receptor K4hll (H.

sapiens) [Homo sapiens]

(SEQ ID NO:390)

4) g9i|11692519|gb|AAG39856.1|AF282271_1 (AF282271) odorant receptor K1l [Mus

musculus]

(SEQ ID NO:388)

5) gi|11692563|gb|AAG39878.1|AF282293 1 (AF282293) odorant receptor K4hil [Mus

musculus]

(SEQ ID NO:392)

6) gi|17472672|ref|XP_061794.1] (XM _061794) similar to odorant receptor Kil (H.

sapiens) [Homo sapiens]

(SEQ ID NO:393)

7) gi|11692527|gb|AAG39860.1|AF282275_1 (AF282275) odorant receptor K15 [Mus

musculus]

NOVlé6a

NOV16b

gi}17472662|
gi|11692519|
gi|11692563]
gi|17472672|
gi|11692527|

NOV16a

NOV16b

gi|17472662|
gil11692519]
gi}11692563|
gi|17472672|
gi)11692527|

NOvVlea

NOV16b

gi]17472662|
gi|11692519|
gi|11692563]
gi|17472672|
gi|11692527|

NOvléa

NOV16b

gi|17472662]|
gi|11692519]|
gi|11692563|
gi}17472672]
gi|11692527|

NOvl6a
NOV16b
NOV16Db
gi|17472662]
gi|11692519|
gi|11692563|
gi|17472672]
gi|11692527|

(SEQ ID NO:389)

------------------------------------------- , 17

------------------------------------------- i 17

------------------------------------------- 17
41 ETQPPVQSLFSGHRNLAPSARAMEKKNVQPWTLAERMETVDKIY 300
20
17
17
17
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gi[11692519]
gi|11692563]
gi|17472672]
gi|11692527]

NOVl6a
NOV16b

gi]17472662]
gi|11692519]
gi|11692563 |
gi|17472672]
gi]11692527|

Noviéa
NOV16b

gi|17472662 ]
gi|11692519]
gi|11692563]
gi|17472672|
gi|[11692527|

Novléa

NOV16b

gil17472662|
gi|11692518]
gi|11692563|
gi|17472672]|
gi|11692527]

NOVléa

NOV16b

gi|17472662|
gi|11692519|
gi|11692563]|
gi|17472672]
gi[11692527|

18
18
301
21
18
18
18

78
78
361
81
78
78
78

138
138
421
141
138
138
138

198
198
481
201
198
198
198

258
258
541
261
258
258
258
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310 330 340 350 360

6PELQLhLFLLFLGIYVVTVVGNLSIITLIGLSSHLHTPMYYFLSHLSFIDICHSTiI 77
77
360
80
77
77
77

SE
SEQPELQLPLFLLFLGIYVVTVVGNLGMETLIﬁLSSHLHTPMYYFLSSLSFID
SESPELOLRLFLLFLGI VVGNLGMITLIGLSSHLETPMYYFLSSLSFIDRCHSTVY
%PELQLPLFELF!GIYf TVINGNL.GMIMLIGLSSHLHTPMYYFLSSLSFIDZCESTV]
i PELOLPLFLLFLGIVigVTVIlGNLGMIML I LS SELHTPMYFFLSSLSFIDICHSTVI
(SELQLPLFLﬁFLGIYVVTVEGNLGMITLIGLSSHLHTPMYg
SPELOYPLFLLFLGIYVVTVVGNLGMITLT

370 380 390
137
137
420
140
e 137
Iy 137
137

TPKMLVNFVTERNIISYPECMTQLYFFLEFATAECEMLAAMAYDRYJATCSPLLYGVIHS
TPKMLVNFRTEKNI ISYPECMRQL YRFEI FATAECEMLAAMAYD@YVAICSPLLYNVIMS
TPKMLVNFVTEKNIISYPECMTQLYFFLIFAIAECEELAAMAYDRYVAIcﬁbLLYNVEMS
TPKMLENFEEE@NIISYPECMTQLYFFE%FAIAECHMLAEMAYDRYVAICNPLLYEEM
TPKMLVNFVTEKNIISYPECM;QLYFFLMFAIAECHMLAAMAYDEYVAICgPLLY

197
197
480
200
197
197
197

ELECS@TYINEL
INHYFCDLFPLL%LSCSS!YINEL

NKASgSHITViRY
BoryTsrFRipas

SYIFIIASILRIRSTEGRSKAFSTCSSHILAVAVFFGSAAH
LTIL@SYIFIIASILEIRSTEGRSKAFSTCSSHYLAVIRIFFGSAAF
LTILASYIFITASILRIFSTEGRSKAFSTCS SHILAVAVFFGSAAR
SYIFITASILRIRSTEGRSKAFSTCSSHILAVAVFFGSEAF
SYTIRI IS ILRIRSTEGRSKAFSTCS SHIBAVARFHGSAAR
IlIgyPwLTILSSYIFIIASILRIRETEGRSKAFSTCSSHI VEVFFGSAAF

N} EGRSKAFSTCSSHILAVAVFFGSAAF

257
257
540
260
257
257
257

YLQPSSVSSMDQGKVSSVFYTIVVPMLNPQSIgl~---l~—
WYLQPSS!SSMDQGKVSSVFYTI PMLNPLIYSLRNKDVIzAt=
MYLQPSSVSSMDQEKVSSVFYT PMLNPLIYSLRNKD

YLOPSSVSSMDQGKVSSVFYTIVVPMLNPLIYSLRNKD

MYLQPSSVSSMDQGKVSSVFYTIVVPMLNPLIYSLRNKD

Table 16G lists the domain description from DOMAIN analysis results against

NOV16. This indicates that the NOV16 sequence has properties similar to those of other

proteins known to contain this domain.
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Table 16G Domain Analysis of NOV16

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)

CD-Length = 254 residues, 98.8% aligned

Score = 85.9 bits (211), Expect = 3e-18

NOV18: 41 GNLSMITLIGLSSHLHTPMYYFLSGLSFIDICHSTIITPKMLVNFVTEKNIISYPECMTQ 100
L T T T T I o S T
Sbjct: 1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

NOV18: 101 LYFFLIFATAECHMLAVTAYDRYVAICSPLLYNVIMSYHHCFWLTVGVYILGILGSTIHT 160
ee L]+ HL T ]+ |+ J+e] +] |
Sbjct: 61  GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120

NOV18: 161 GFMLRLFLCKTNVINHYFCDLFPLLG----- LSCSSTYINELLVLVLSAFNILTPALTIL 215
l + + | * Hloows e
Sbjct: 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRIL----- RT 175

NOV18: 216 ASYIFIIASILRIRSTEGRSKAFSTCSSHILAVAVFFGSAAFMYL----QPSSVSSMDQG 271

[+ [+ 1 ] |+ + | |+
Sbjct: 176 LRKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTA 235
NOV1ig: 272 KVSSVFYTIVVPMLNP 287

+ 44+ | 11
Sbth: 236 LLITLWLAYVNSCLNP 251

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,’
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium.

The disclosed NOV 16 nucleic acid of the invention encoding a G-Protein Coupled -
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 16A 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 16A while still encoding a
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protein that maintains its G-Protein Coupled Receptor -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 of nonlirhiting 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 18 percent of the bases may be so changed.

The disclosed NOV 16 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 16B. The invention also includes
a mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 16B while still encoding a protein that maintains its G-Protein
Coupled Receptor -like activities and physiological functions, or a functional fragment thereof.
In the mutant or variant protein, up to about 23 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fy, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV16) is a member of a “G-Protetin Coupled Receptor family”. Therefore, the
NOV16 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 NOV 16 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding

disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
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starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacferial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hyperpension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV16 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV16 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 NOV16 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders. '

NOV17

NOV17 includes three novel G-Protein Coupled Receptor -like proteins disclosed
below. The disclosed sequences have been named NOV17a, NOV17b, NOVI 7¢, and
NOV17d.

NOV17a

A disclosed NOV17a nucleic acid of 962 nucleotides (also referred to as CG56657-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 17A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 18-20 and
énding with a TAG codon at nucleotides 954-956. The start and stop codons are shown in

bold in Table 17A, and the 5° and 3’ untranslated regions, if any, are underlined.
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Table 17A. NOV17a nucleotide sequence (SEQ ID NO:69).

GATCGTATGAATGCCCCATGGAARATTACAATCAAACGTCAACTGATTTCATCTTATTGGGGCTGTTCCCAC
CATCAAAAATTGGCCTTTTCCTCTTCATTCTCTTTGTTCTCATTTTCCTAATGGCTCTAATTGGAAACCTAT
CCATGATTCTTCTCATCTTCTTGGACACCCATCTCCACACACCCATGTATTTCCTGCTTAGTCAGCTCTCCC
TCATTGACCTAAATTACATCTCTACGATTGTTCCTAAGATGGCTTCTGATTTTCTGTATGGAAACAAGTCTA
TCTCCTTCATTGGGTGTGGGATTCAGAGTTTCTTCTTCATGACTTTTGCAGGTGCAGAAGCGCTGCTCCTGA
CATCAATGGCCTATGATCGTTATGTGGCCATTTGCTTTCCTCTCCACTATCCCATCCGTATGAGCAAAAGAA
TGTATGTGCTGATGATAACAGGATCTTGGATGATAGGCTCCATCAACTCTTGTGCTCACACAGTATATGCAT
TCCGTATCCCATATTGCAAGTCCAGAGCCATCAATCATTTTTTCTGTGATGTTCCAGCTATGTTGACATTAG
CCTGTACAGACACCTGGGTCTATGAGTACACAGTGTTTTTGAGCAGCACCATCTTTCTTGTGTTTCCCTTCA
CIGGCATTGCGTGTTCCTATGGCTGGGTTCTCCTTGCTGTCTACCGCATGCACTCTGCAGARGGGAGGAAAA
AGGCCTATTCGACCTGCAGCACCCACCTCACTGTAGTAACTTTCTACTATGCACCCTTTGCTTATACCTATC
TATGTCCAAGATCCCTGCGATCTCTGACAGAGGACAAGGTTCTGGCTGTTTTCTACACCATCCTCACCCCAA
TGCTCAACCCCATCATCTACAGCCTGAGAAACAAGGAGGTGATGGGGGCCCTGACACGAGTGATTCAGAATA
TCTTCTCGGTGAAAATGTAGACATAC

The disclosed NOV17a polypeptide (SEQ ID NO:70) encoded by SEQ ID NO:69 has

312 amino acid residues and is presented in Table 17B using the one-letter amino acid code.

Table 17B. Encoded NOV17a protein sequence (SEQ ID NO:70).

MENYNQTSTDFILLGLFPPSKIGLFLFILFVLIFLMALIGNLSMILLIFLDTHLHTPMYFLLSQ
LSLIDLNYISTIVPKMASDFLYGNKSISFIGCGIQSFFFMTFAGAEALLLTSMAYDRYVAICFP
LHYPTRMSKRMYVLMITGSWMIGSINSCAHTVYAFRIPYCKSRAINHFFCDVPAMLTLACTDTW
VYEYTVFLSSTIFLVFPFTGIACSYGWVLLAVYRMHSAEGRKKAYSTCSTHLTVVTFYYAPFAY
TYLCPRSLRSLTEDKVLAVFYTILTPMLNPIIYSLRNKEVMGALTRVIONIFSVKM

A search of sequence databases reveals that the NOV17a amino acid sequence has 148
of 305 amino acid residues (48%) identical to, and 192 of 305 amino acid residues (62%)
similar to, the 316 amino acid residue ptnr: TREMBLNEW-ACC:AAG45 196 protein from
Mus musculus (Mouse) (T2 OLFACTORY RECEPTOR) (E = 8.0e™).

NOV17b

A disclosed NOV17b nucleic acid of 962 nucleotides (also referred to as CG56657-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 17C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 18-20 and
ending with a TAG codon at nucleotides 954-956. The start and stop codons are shown in

bold in Table 17C, and the 5’ and 3’ untranslated regions, if any, are underlined.
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Table 17C. NOV17b nucleotide sequence (SEQ ID NO:71).

GATCGTATGAATGCCCCATGGAAAATTACAATCAAACGTCAACTGATTTCATCTTATTGGGGCTGTTCCCAC
CATCAAAAATTGGCCTTTTCCTCTTCATTCTCTTTGTTCTCATTTTCCTAATGGCTCTAATTGGAAACCTAT
CCATGATTCTTCTCATCTTCTTGGACACCCATCTCCACACACCCATGTATTTCCTGCTTAGTCAGCTCTCCC
TCATTGACCTAAATTACATCTCTACGATTGTTCCTAAGATGGCTTCTGATTTTCTGTATGGAAACAAGTCTA
TCTCCTTCATTGGGTGTGEGGATTCAGAGTTTCTTCTTCATGACTTTTGCAGGTGCAGAAGCGCTGCTCCTGA
CATCAATGGCCTATGATCGTTATGTGGCCATTTGCTTTCCTCTCCGCTATCCCATCCGTATGAGCAAAAGAA
TGTATGTGCTGATGATAACAGGATCTTGGATGATAGGCTCCATCAACTCTTGTGCTCACACAGTATATGCAT
TCCGTATCCCATATTGCAAGTCCAGAGCCATCAATCATTTTTTCTGTGATGTTCCAGCTATGTTGACATTAG
CCTGTACAGACACCTGGGTCTATGAGTACACAGTGTTTTTGAGCAGCACCATCTTTCTTGTGTTTCCCTTCA
CTGGCATTGCGTGTTCCTATGGCTGGGTTCTCCTTGCTGTCTACCGCATGCACTCTGCAGAAGCCAGGARAA
AGGCCTATTCGACCTGCAGCACCCACCTCACTGTAGTAACTTTCTACTATGCACCCTTTGCTTATACCTATC
TATGTCCAAGATCCCTGCGATCTCTGACAGAGGACAAGGTTCTGGCTGTTTTCTACACCATCCTCACCCCAA
TGCTCAACCCCATCATCTACAGCCTGAGAAACAAGGAGGTGATCEGGGCCCTGACACGAGTGATTCAGAATA
TCTTCTCGGTGAAAATGTAGACATAC

In a search of public sequence databases, the NOV17b nucleic acid sequence, localized
to chromosome 4, has321 of 342 bases (93%) identical to a gb:GENBANK-
ID:HSHTPRHO07|acc:X64978.1 mRNA from Homo sapiens (H.sapiens mRNA HTPCRH07
for olfactory receptor) (E = 2.9¢%?).

The disclosed NOV17b polypeptide (SEQ ID NO:72) encoded by SEQ ID NO:71 has
311 amino acid residues and is presented in Table 17D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV17b has no signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.4600. Alternatively,
NOV17b may also localize to the microbody (peroxisome) with a certainty of 0.2311, the
endoplasmic reticulum (membrane) with a cértainty 0f 0.1000, or in the endoplasmic
reticulum (lumen) with a certainty of 0.1000. The most likely cleavage site for NOV17B is
between positions 43 and 44: NLS-MI.

Table 17D. Encoded NOV17b protein sequence (SEQ ID NO:72).

MENYNQTSTDFILLGLFPPSKIGLFLFILFVLIFLMALIGNLSMILLIFLDTHLHTPMYFLLSQLSLIDLNY
ISTIVPKMASDFLYGNKSISFIGCGIQSFFFMTFAGAEALLLTSMAYDRYVAICFPLRYPIRMSKRMYVIMI
TGSWMIGSINSCAHTVYAFRIPYCKSRAINHFFCDVPAMLTLACTDTWVYEYTVFLSSTIFLVFPFTGIACS
YGWVLLAVYRMHSAEGRKKAYSTCSTHLTVVTFYYAPFAYTYLCPRSLRSLTEDKVLAVFYTILTPMLNPII
YSLRNKEVMGALTRVIQNIFSVKM

A search of sequence databases reveals that the NOV17b amino acid sequence has 148
of 305 amino acid residues (48%) identical to, and 191 of 305 amino acid residues (62%)
similar to, the 316 amino acid residue ptnr:TREMBLNEW-ACC:AAG45196 protein from
Mus musculus (Mouse) (T2 Olfactory Receptor) (E = 8.0e™).

NOV17b is predicted to be expressed in at least the following tissues: Apical microvilli
of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma

cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral
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tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary
artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal
hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung,
lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express
5 MHC 1I and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta,
pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis,
thalamus, and thymus tissue. 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.
NOV17c .
A disclosed NOV17c nucleic acid of 883 nucleotides (also referred to as CG56659-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 17E. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 44-46 and
15 ending with a TAG codon at nucleotides 875-877. The start and stop codons are shown in

bold in Table 17E, and the 5° and 3 untranslated regions, if any, are underlined.

Table 17E. NOV17¢ nucleotide sequence (SEQ ID NO:73).

AATTGGCCTTTTCGTATTCACCCTCATTTTTCTCATTTTCCTAATGGCTCTAATTGGAAATCTATCCATGAT
TCTTCTCATCTTTTTGGACATCCATCTCCACACACCTATGTATTTCCTACTTAGTCAGCTCTCCCTCATTGA
CCTAAATTACATCTCCACCATTGTTCCARAGATGGTTTATGATTTTCTGTATGGAAACAAGTCTATCTCCTT
CACTGGATGTGGGATTCAGAGTTTCTTCTTCTTGACTTTAGCAGTTGCAGAAGGGCTGCTCCTGACATCAAT
GGCCTATGATCGTTATGTGGCCATTTGCTTTCCTCTCCACTATCCCATCCGTATAAGCAARAGAGTGTGTGT
GATGATGATAACAGGATCTTGGATGATAAGCTCTATCAACTCT TGTGCTCACACAGTATATGCACTCTGTAT
CCCATATTGCAAGTCCAGAGCCATCAATCATTTTTTCTGTGATGTTCCAGCTATGTTGACGCTAGCCTGCAC
AGACACTTGGGTCTATGAGAGCACAGTGTTTTTGAGCAGCACCATCTTTCTTGTGCTTCCTTTCACTGGTAT
TGCATGTTCCTATGGCCGEGTTCTCCTTGCTGTCTACCGCATGCACTCTEGCAGAAGGGAGGAAGAAGGCCTA
TTCAACCTGTAGCACCCACCTCACTGTAGTGTCCTTCTACTATGCACCCTTTGCTTATACCTATGTACGTCC
AAGATCCCTGCGATCTCCAACAGAGGACAAGATTCTGGCTGTTTTCTACACCATCCTCACCCCAATGCTCAA
CCCCATCATCTACAGCCTGAGAAACAAGGAGGTGATGGGEECCCTGACACAAGTGATTCAGAARATCTTCTC
AGTGAAAATGTAGACATAC

The disclosed NOV17c polypeptide (SEQ ID NO:74) encoded by SEQ ID NO:73 has

20 277 amino acid residues and is presented in Table 17F using the one-letter amino acid code.

Table 17F. Encoded NOV17¢c protein sequence (SEQ ID NO:74).

MALIGNLSMILLIFLDIHLHTPMYFLLSQLSLIDLNYISTIVPKMVYDFLYGNKSISFTGCGIQ
SFFFLTLAVAEGLLLTSMAYDRYVAICFPLHYPIRISKRVCVMMITGSWMISSINSCAHTVYAL
CIPYCKSRAINHFFCDVPAMLTLACTDTWVYESTVFLSSTIFLVLPFTGIACSYGRVLLAVYRM

HSAEGRKKAYSTCSTHLTVVSFYYAPFAYTYVRPRSLRSPTEDKILAVFYTILTPMLNPIIYSL.RNKEVM
GALTQVIQKIFSVKM
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A search of sequence databases reveals that the NOV17c¢ amino acid sequence has 139
of 272 amino acid residues (51%) identical to, and 181 of 272 amino acid residues (66%)
similar to, the 316 amino acid residue ptnr: TREMBLNEW—ACC:AAG45 196 protein from
Mus musculus (Mouse) (T2 OLFACTORY RECEPTOR) (E = 4.0¢™7).

NOV17d

A disclosed NOV17d nucleic acid of 926 nucleotides (also referred to as CG56659 _02)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 17G. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 87-89 and
ending with a TAG codon at nucleotides 918-920. The start and stop codons are shown in

bold in Table 17G, and the 5° and 3’ untranslated regions, if any, are underlined.

Table 17G. NOV17d nucleotide sequence (SEQ ID NO:75).

CATCAACTGATTTCATCTTATTGGGGCTGTTCCCACAATCAAGAATTGGCCTTTTCGTATTCACCCTCATTT
TTCTCATTTTCCTAATGGCTCTAATTGGAAATCTATCCATGATTCTTCTCATCT TTTTGGACATCCATCTCC
ACACACCTATGTATTTCCTACTTAGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCAA
AGATGGTTTATGATTTTCTGTATGGAAACAAGTCTATCTCCTTCACTGGATGTGGGATTCAGAGTTTCTTCT
TCTTGACTTTAGCAGTTGCAGAAGGGCTGCTCCTGACATCAATGECCTATGATCGTTATGTGGCCATTTGCT
TTCCTCTCCACTATCCCATCCGTATAAGCAAAAGAGTGTGTGTGATGATGATAACAGGATCTTGGATGATAR
GCTCTATCAACTCTTGTGCTCACACAGTATATGCACTCTGTATCCCATATTGCAAGTCCAGAGCCATCAATC
ATTTTTTCTGTGATGTITCCAGCTATGTTGACGCTAGCCTGCACAGACACTTGEGTCTATGAGAGCACAGTGT
TTTTGAGCAGCACCATCTTTCTTGTGCTTCCTTTCACTGETATTGCATGTTCCTATGGCCGEGTTCTCCTTE
CTGTCTACCGCATGCACTCTGCAGAAGGGAGCGAAGAAGGCCTATTCAACCTGTAGCACCCACCTCACTGTAG
TGTCCTTCTACTATGCACCCTTTGCTTATACCTATGTACGTCCAAGATCCCTGCGATCTCCAACAGAGGACA
AGATTCTGGCTGTTTTCTACACCATCCTCACCCCAATGCTCAACCCCATCATCTACAGCCTGAGAAACAAGE
AGGTGATGGGGGTCCTGACACAAGTGATTCAGAAAATCTTCTCAGTGAARATGTAGACATAC

In a search of public sequence databases, the NOV17d nucleic acid sequence has343 of
343 bases (100%) identical to a gb:GENBANK-ID:HSHTPRH07|acc:X64978.1 mRNA from
Homo sapiens (H.sapiens nRNA HTPCRHO7 for olfactory receptor) (E = 5.4e™).

The disclosed NOV17D polypeptide (SEQ ID NO:76) encoded by SEQ ID NO:75 has
277 amino acid residues and is presented in Table 17H using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV17d has no signal peptide and is
likely to be localized to the endoplasmic reticulum (membrane) with a certainty of 0.6850.
Alternatively, NOV17d may also localize to the plasma membrane with a certainty of 0.6400,
the Golgi body with a certainty of 0.4600, or in the endoplasmic reticulum (lumen) with a
certainty of 0.1000. The most likely cleavage site for NOV17D is between positions 22 and
23: HTP-MY.

Table 17H. Encoded NOV17d protein sequence (SEQ ID NO:76).

MALIGNLSMILLIFLDIHLHTPMYFLLSQLSLIDLNYISTIVPKMVYDFLYGNKSISFTGCGIQSFFFLTLA
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VAEGLLLTSMAYDRYVAICFPLHYPIRISKRVCVMMITGSWMISSINSCAHTVYALCIPYCKSRAINHFFCD
VPAMLTLACTDTWVYESTVFLSSTIFLVLPFTGIACSYGRVLLAVYRMHSAEGRKKAYSTCSTHLTVVSFYY
APFAYTYVRPRSLRSPTEDKILAVFYTILTPMLNPITIYSLRNKEVMGVLTQVIQKIFSVKM

A search of sequence databases reveals that the NOV17d amino acid sequence has 138
0f 269 amino acid residues (51%) identical to, and 183 of 269 amino acid residues (68%)
similar to, the 316 amino acid residue ptnr:SPTREMBL-ACC:Q9D3U9 protein from Mus
musculus (Mouse) (4933433E02rik Protein) (E = 3.9¢7).

NOV17d is predicted to be expressed in at least the following tissues: Apical microvilli
of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma
cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral
tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary
artery and umbilical vein) cells, palate epithclia; eye, neonatal eye, frontal cortex, fetal
hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung,
lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express
MHC II and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta,
pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis,
thalamus, and thymus tissue. This information was derived by determining the tissue sources
of the sequences that were included in the invention including but not limited to SeqCalling
sources, Public EST sources, Literature sources, and/or RACE sources.

The disclosed NOV17a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 171.

Table 171. BLAST results for NOV17a

Gene Index/
Identifier

Protein/ Organism

Length
‘(aa)

" Identity
(%)

Positives
(%)

Expect

>gi|17445356 |ref|xP

_060561.1]
(XM_060561)

similar to
OLFACTORY
RECEPTOR 2T1
(OLFACTORY
RECEPTOR 1-25)
(OR1-25) (H.
sapiens) [Homo
sapiens]

312

312/312
(100%)

312/312
(100%)

e-149

gi|17445348]|ref|XP_

060559.1]|
(XM_060559)

similar to
OLFACTORY
RECEPTOR 2T1
(OLFACTORY
RECEPTOR 1-25)
(OR1-25) (H.
sapiens) [Homo
sapiens]

533

199/233
(85%)

206/233
(88%)

le-95
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gi]17437047 |ref|XP_ | similar to 472 149/299 211/299 Se-78
060312.1] OLFACTORY (49%) (69%)
(XM_060312) RECEPTOR 2T1
(OLFACTORY
RECEPTOR 1-25)
(OR1-25) (H.
sapiens) - [Homo
sapiens]

gil17437056|ref|XP_ | similar to 695 155/295 209/295 le-74
060314.1]| OLFACTORY (52%) (70%)
(XM_060314) RECEPTOR 2T1
(OLFACTORY
RECEPTOR 1-25)
(OR1-25) (H.
sapiens) [Homo
sapiens)

gi}17456595|ref|XP_ [ similar to 638 138/296 193/296 le-73
065073.1]| olfactory (46%) (64%)
(XM_065073) receptor (H.
sapiens) [Homo
sapiens]

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

ClustalW analysis shown in Table 17J. In the ClustalW alignment of the NOV 17 protein, as

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

regions of conserved sequence (i.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.
Table 17J. ClustalW Analysis of NOV17
1) Novel NOVi7a (SEQ ID NO:70)
2) Novel NOV17b (SEQ ID NO:72)
2) Novel NOVi7c (SEQ ID NO:74)
2) Novel NOV17d (SEQ ID NO:76)
3) gi|17445356|ref|XP_060561.1| (XM_060561) similar to OLFACTORY RECEPTOR 2T1

(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:394)

4)

gi|17445348|ref|XP_060559.1| (XM _060559) similar to OLFACTORY RECEPTOR 2T1

(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:395)

5)

gi]|17437047|ref|XP_060312.1| (XM 060312) similar to OLFACTORY RECEPTOR 2T1

(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:396)

6)

gi|17437056|ref|XP_060314.1] (XM_060314) similar to OLFACTORY RECEPTOR 2T1

(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:397)

7) gi|17456595|ref|XP_065073.1| (XM_065073) similar to olfactory receptor (H.
sapiens) [Homo sapiens] (SEQ ID NO:398)
10 20 30 40 50 60

I | I I PR R | l | ! |
NOV17a U U U 1
NOV17b & e e e e e e e e e — e —————————— e e 1
NOV17c 1 e e 1
Novi7d 1l e e m e —————— 1
gi|17445356| 1  cmm oo e e 1
g1|17445348| 1 e e 1
gi|17437047] 1 -MDGLARLEEEPQARGAAEAMAWAQG - ~ SCKVGTEDKEATVAAAQG- -~ ~= === === == 43
gi|17437056| 1 MCSGNQTSONQTASTDFTLTGLFAESKHAALLYTVTFLLFLMALTGNALLILLIHSEPRL 60
gi 17456595 1  mm e e 1
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NOV17b
NOV1i7e
Novi7d
gi}17445356|
gi|17445348]
gi|17437047|
gi|17437056]|
gi|17456595]|

Y AR 277
£ 1 J R 312
B33 oo o oo 533
472 mmmm e mmm e e e 472
695 ----- ittt e bt et 695
549 SIRROREFMPEEKKDTVYWEKRRKNNEAAKRSREKRRLNDAAIEGRLAATMEENALLKGE 608
1150 1160 1170
U PR I R I e
e H T O U 312
312 —mmmmmmmm—mmmmmmm e 312
277  mmmmmmmmmmmmmmmmmm e oo 277
277 —mmmmmm—mmmmmmmmcm———omo—mmeae 277
312 mmmmmmmemmmmmmmmmmmmmmmeemos 312
533 —m-mmmmmmmmmmmmmmm—mommmen 533
472 mmmmmmm e m e 472
695 —m—mmmmmmmmmmm e mm e 695

609 LKALKLRFGLLPLTGSAIGSPLDWGPPAWG 638

Table 17F lists the domain description from DOMAIN analysis results against NOV17.

This indicates

that the NOV17 sequence has properties similar to those of other proteins

known to contain this domain.

gnl|Pfam|p£fam00001, 7tm 1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)
CD-Length = 254 residues, 100.0% aligned

Table 17F Domain Analysis of NOV17

= 99.4 bits (246), Expect = 3e-22

Score

NOV17: 40
Sbjct: 1

NOVi7: 100
Sbijct: 61
NOV1l7: 160
Sbjct: 121
NOV17: 220
Sbjct: 172

NOV1i7: 267

Sbjct: 232

GNLSMILLIFLDTHLHTPMYFLLSQLSLIDLNYISTIVPKMASDFLYGNKSISFIGCGIQ 99

1] +11+] | 11 e I * |+ | +

GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

SFFFMTFAGAEALLLTSMAYDRYVALCFPLHYPIRMSKRMYVLMITGSWMIGSINSCAHT 159
I I L L e L L L O O A O L

GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120

VYAFRIPYCKSRAINHFFCDVPAMLTLACTDTWVYEYTVFLSSTIFLVFPFTGIACSYGW 219

o : f e e | e 1|
LF----=-=-- SWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTR 171
VLLAV-=-======= YRMHSAEGRKKAYSTCSTHLTVVTFYY - ~~~APFAYTYLCPRSLRS 266
+| * + J+ 1] + | o+ +

ILRTLRKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRV 231

LTEDKVLAVFYTILTPMLNPIIY 289
| e we o+ ]
LPTALLITLWLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large

subfamily of G protein-coupled receptors in a number of species. These receptors share a

seven transmembrane domain structure with many neurotransmitter and hormone receptors,

and are likely to underlie the recognition and G-protein-mediated transduction of various

signals. Previously, GPCR genes cloned in different species were from random locations in the
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respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium.

The disclosed NOV17 nucleic acid of 'the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 174,
17C 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 17A or 17C while
still encoding a protein that maintains its G-Protein Coupled Receptor -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 includq, 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 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 n;utant or
variant nucleic acids, and their complements, up to about 7 percent of the bases may be so
changed.

The disclosed NOV17 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 17B or 17D. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 17B or 17D while still encoding a protein that
maintains its G-Protein Coupled Receptor -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 54 percent of the

residues may be so changed.
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The invention further encompasses antibodies and antibody fragments, such as Fy, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV17) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV17 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 NOV17 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including énxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/ér other diseases and pathologies.

NOV17 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV17 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 NOV17 protein has multiple hydrophilic

regions, each of which can be used as an immunogen. These novel proteins can be used in
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assay systems for functional analysis of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOVi8

NOV18 includes three novel G-Protein Coupled Receptor -like proteins disclosed
below. The disclosed sequences have been named NOV18a and NOV 18b.

NOV18a

A disclosed NOV18a nucleic acid of 1062 nucleotides (also referred to as CG56663-
01) encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 18A. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 10-
12 and ending with a TAA codon at nucleotides 948-950. The start and stop codons are

shown in bold in Table 18A, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 18A. NOV18a nucleotide sequence (SEQ ID NO:77).

TAGAGATGGATGGAACCAATGGCAGCACCCARACCCATTTCATCCTACTGECGATTCTCTGACCGACCCCATC
TGGAGAGGATCCTCITTGTGGTCATCCTGATCGCGTACCTCCTGACCCTCEGTAGGCAACACCACCATCATCC
TGGTGTCCCGGCTGGACCCCCACCTCCACACCCCCATGTACTTCTTCCTCGCCCACCTTTCCTTCCTGGACCT
TCAGTTTCACCACCAGCTCCATCCCCCAGCTGCTCTACAACCTTAATGGATCTGACAAGACCATCAGCTACA
TGGGCTGTGCCATCCAGCTCTTCCTGTTCCTGGEGTCTGGETGETGTGEAGTGCCTGCTTCIGGCTGTCATGGE
CCTATGACCGGTIGTGTGGCTATCTGCAAGCCCCTGCACTACATGGTGATCATGAACCCCAGGCTCTCCCGGG
GCTTGGTGTCAGTGACCTGEGGCTGTGGEGGTGGCCARCTCCTTGGCCATGTCTCCTGTGACCCTGCGCTTAC
CCCGCTGTGGGCACCACGAGGTGGACCACTTCCTGCGTGAGATGCCCGCCCTGATCCGGATGGCCTGCGTCA
GCACTGTGGCCATCGAAGGCACCGTCTTTGTCCTGAAAAAAGGTGTTGTGCTGTCCCCCTTGGTGTTTATCC
TGCTCTCTTACAGCTACATTGTGAGGGCTGTGTTACAAATTCGGTCAGCATCAGGAAGGCAGAAGGCCTTCGE
GCACCTGCGGCTCCCATCTCACTGTGGTCTCCCTTTTCTATGGAAACATCATCTACATGTACATGCAGCCAG
GAGCCAGTTCTTCCCAGGACCAGGGCATGTTCCTCATGCTCTTCTACAACATTGTCACCCCCCTCCTCAATC
CTCTCATCTACACCCTCAGAAACAGAGAGGTGAAGGGGGCACTGGGAAGETTGCTTCTGGCCAAGAGAGAGC
TAGGARAGGAGTAAAGGCATCTCCACCTGACTTCACTTCCATCCAGGGCCACTGGCAGCATCTGGAACGGCT
GAATTCCAGCTGATATTAGCCCACGACTCCCAACTTGCCTTTTTCTGGACTTTT

The disclosed NOV18a polypeptide (SEQ ID NO:78) encoded by SEQ ID NO:77 has

314 amino acid residues and is presented in Table 18B using the one-letter amino acid code.

Table 18B. Encoded NOV18a protein sequence (SEQ ID NO:78).

MDGTNGSTQTHFILLGFSDRPHLERILFVVILIAYLLTLVGNTTIILVSRLDPHLHTPMYFFLA
HLSFLDLSFTTSSIPQLLYNLNGCDKTISYMGCAIQLFLFLGLGGVECLLLAVMAYDRCVAICK
PLHYMVIMNPRLCRGLVSVTWGCGVANSLAMS PVTLRLPRCGHHEVDHFLREMPALIRMACVST
VAIEGTVFVLKKGVVLSPLVFILLSYSYIVRAVLQIRSASGRQKAFGTCGSHLTVVSLFYGNII
YMYMOPGASSSQDQGMFLMLFYNIVTPLLNPLIYTLRNREVKGALGRLLLGKRELGKE

A search of sequence databases reveals that the NOV18a amino acid sequence has 194

of 237 amino acid residues (81%) identical to, and 215 of 237 amino acid residues (90%)

159



10

15

20

WO 02/068649 PCT/US02/02785

similar to, the 237 amino acid residue ptnr: SPTREMBL-ACC:Q9R0GS5 protein from

Marmota marmota (European marmot) (Olfactory Receptor) (E = 3.5¢"%).

NOV18b

A disclosed NOV18b nucleic acid of 1062 nucleotides (also referred to as CG56663-
02) encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 18C. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 6-8
and ending with a TAA codon at nucleotides 948-950. The start and stop codons are shown in
bold in Table 18C, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 18C. NOV18b nucleotide sequence (SEQ ID NO:79).

TACGAGATGGATGGAACCAATGGCAGCACCCAAACCCATTTCATCCTACTGGGATTCTCTGACCGACCCCATC
TGGAGAGGATCCTCTTTGTGGTCATCCTGATCGCGTACCTCCTGACCCTCGTAGGCAACACCACCATCATCC
TGGTGTCCCGGCTGGACCCCCACCTCCACACCCCCATGTACTTCTTCCTCGCCCACCTTTCCTTCCTGGACC
TCAGTTTCACCACCAGCTCCATCCCCCAGCTGCTCTACAACCTTAATGGATGTGACAAGACCATCAGCTACA
TGGGCTGTGCCATCCAGCTCTTCCTGTTCCTGGGTCTGGGTGGTGTGGAGTGCCTGCTTCTGGCTGTCATGG
CCTATGACCGGTGTGTGGCTATCTGCAAGCCCCTGCACTACATGGTGATCATGAACCCCAGGCTCTGCCGGG
GCTTGGTGTCAGTGACCTGGGGCTCTGGGGTCGGCCAACTCCTTGGCCATGTCTCCTGTGACCCTGCGCTTAC
CCCGCTGTGGGCACCACGAGGTGGACCACTTCCTGCGTGAGATCGCCCGCCCTCGATCCGGATGGCCTGCGTCA
GCACTGTGGCCATCGACGGCACCGTCTTTETCCTGGCGGTGGGTGTTGTGCTGTCCCCCTTGGTGTTTATCC
TGCTCTCTTACAGCTACATTGTGAGCGGCTGTGTTACAAATTCGGTCAGCATCAGGAAGGCAGAAGGCCTTCG
GCACCTGCGGCTCCCATCTCACTGTGGTCTCCCTTTTCTATGGAAACATCATCTACATGTACATGCAGCCAG
GAGCCAGTTCTTCCCAGGACCAGGGCATGTTCCTCATGCTCTTCTACAACATTGTCACCCCCCTCCTCAATC
CTCTCATCTACACCCTCAGAAACAGAGAGGTGAAGGGGGCACTGGCAAGGTTGCTTTTGGGGAAGAGAGAGC
TAGGAAAGGAGTAAAGGCATCTCCACCTGACTTCACTTCCATCCAGGGCCACTGGCAGCATCTGGAACGGCT
GAATTCCAGCTGATATTAGCCCACGACTCCCAACTTGCCTTTTTCTGGACTTTT

In a search of public sequence databases, the NOV18b nucleic acid sequence has600 of
710 bases (84%) identical to a gb: GENBANK-ID:AX008326acc:AX008326.1 mRNA from
Marmota marmota (Sequence 24 from Patent W09967282) (E = 8.8¢™%).

The disclosed NOV18D polypeptide (SEQ ID NO:80) encoded by SEQ ID NO:79 has
314 amino acid residues and is presented in Table 18D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV18b has A signal peptide and is
likely to be localized to the plasma membrane with a certainty of 0.6000. Alternatively,
NOV18b may also localize to the Golgi body with a certainty of 0.4000, the endoplasmic
reticulum (membrane) with a certainty of 0.3000, or in the endoplasmic reticulum (lumen)
with a certainty of 0.3000. The most likely cleavage site for NOV18b is between positions 42
and 43: LVG-NT.

Table 18D. Encoded NOV18b protein sequence (SEQ ID NO:80).
MDGINGSTQTHFILLGFSDRPHLERILFVVILIAYLLTLVGNTTIILVSRLDPHLETPMYFFLAHLSFLDLS
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FTTSSIPQLLYNLNGCDKTISYMGCAIQLFLFLGLGGVECLLLAVMAYDRCVAICKPLHYMVIMNPRLCRGL
VSVIWGCGVANSLAMSPVTLRLPRCGHHEVDHFLREMPALIRMACVSTVAIDGTVFVLAVGVVLSPLVFILL
SYSYTVRAVLQIRSASGRQKAFGTCGSHLTVVSLFYGNIIYMYMQPGASSSQODQGMFLMLFYNIVTPLLNPL
IYTLRNREVKGALGRLLLGKRELGKE

A search of sequence databases reveals that the NOV18b amino acid sequence has 183
of 305 amino acid residues (60%) identical to, and 237 of 305 amino acid residues (77%)
similar to, the 320 amino acid residue ptnr:SPTREMBL-ACC:Q9Y3N9 protein from Homo
sapiens (Human) (DJ88J8.1 (Novel 7 Transmembrane Receptor (Rhodopsin Family)
(Olfactory Receptor Like) Protein) (HS6M1-15))) (E = 2.8¢™%).

NOV18b is predicted to be expressed in at least the following tissues: Apical microvilli
of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma
cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral
tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary .
artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal
hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung,
lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express
MHC II and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta,
pons, prostate, putamen, serum, skéletal muscle, small intestine, smooth muscle (coronary
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis,
thalamus, and thymus tissue. This information was derived by determining the tissue sources
of the sequences that were included in the invention including but not limited to SeqCalling
sources, Public EST sources, Literature sources, and/or RACE sources.

The disclosed NOVléa polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 18E.

Table 18E. BLAST results for NOV18a
Gene Index/ Protein/ Organism | Length Identity Positives | Expect
Identifier (aa) (%) (%)
gi|17445344 |ref|XpP_ | similar to 314 314/314 314/314 e-164
060558.1] olfactory (100%) (100%)
(XM_060558) receptor (H.
sapiens) [Homo
sapiens]
gi[5901478|gb|AAD55 | olfactory 237 194/237 215/237 2e-99
304.1|AF044033_1 receptor [Marmota (81%) (89%)
(AF044033) marmotal
gi|13624329|ref|NP_ | olfactory 320 184/305 236/305 le-94
112165.1] receptor, family (60%) (77%)
(NM_030903) 2, subfamily w,
member 1 [Homo
sapiens]
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gi|12054431|emb|CAC | olfactory 320 184/305 236/305 ie-94
20523.1[ (AJ302603) receptor [Homo (60%) (77%)

sapiens]
gi|12054429 |emb|CAC | olfactory 320 184/305 235/305 2e-94
20522.1| (AJ302602) | receptor [Homo (60%) (76%)

sapiens] .

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 18F. In the ClustalW alignment of the NOV 18 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.

Table 18F. ClustalW Analysis of NOV18

1) ©Novel NOV1i8a (SEQ ID NO:78)

2) Novel NOV18b (SEQ ID NO:80)

3) gi|17445344|ref|XP_060558.1| (XM_060558) similar to olfactory receptor (H.
sapiens) [Homo sapiens] (SEQ ID NO:399)

4) gi|5901478|gb|AAD55304.1]|AF044033_1 (AF044033) olfactory receptor [Marmota
marmota] (SEQ ID NO:400)

5) 9i]13624329|ref|NP_112165.1| (NM_030903) olfactory receptor, family 2, subfamily
W, member 1 [Homo sapiens] (SEQ ID NO:401)

6) gi|12054431]|emb|CAC20523.1] (AJ302603) olfactory receptor [Homo sapiens] (SEQ ID
NO:402)

7) gi|12054429|emb|CAC20522.1| (AJ302602) olfactory receptor [Homo sapiens] (SEQ ID
NO:403)

NOV18a
NOV18b
gi|17445344]|
gi|5901478]
gi|13624329]| 5} JHEKM [ IILAS
gi|12054431] , Y TLVGNTRIILHS
gi|12054429]| ! S NHIZKY ; ITLVGNTRIILH

70 80 90 100 110 120
Noviga 61 '{LSFLDLS ST PORLMNLNG DKTISY*GC‘ T A 120
NOV1sb 61 A srronl ST PO MNLNG@DKTISY; GCRIQL 120
gil17445344] 61 ILSFLDLY 5T POWL NN L ﬁgcﬂ i 120
gi[5901478| 4  LigicNifsignds SHRle T 1RE a DKTISY] GCQL LG AN 63
gi|13624329] 61 INT,SFLDL(® MIPQUIWNT, GDKTISY*GCIQL 120
gi|12054431| 61 INL.SFLDLE® T PO GCIQLW S 120
gi|12054429| 61 ITL.SFLDLE MIPQY GCIQL 120

NOVisa 121
NOV18b 121
gi|17445344] 121
gi|5901478] 64
gi|13624329| 121 WEFTINRESSRNEYY
gi]12054431| 121 EIFTINReEe=IBE|

180
180
180
123
180
180
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55

gi]12054429]

NOvlsga
NOV18b
gi|17445344|
gi|5901478]|
gi|13624329]|
gi|12054431|
gi}12054429|

NOVl18a
NOV18b
gi|17445344|
gi|5901478]
gi|13624329|
gi|12054431]
gi|12054429|

NOV18a
Nov1sb
gi|17445344/|
gi|5901478 ]|
gi|13624329]
gi|12054431]
gi|12054429]

PCT/US02/02785

121

181 §
181 |
181 M
124 1
181 ]
181 &
181 I

241 “IIYMY%QP SqDQGu
241 CGSHLTVVSHFYGI IIYMYI*IQPG St SiDQG(
241 CGSHLTVVSHFYGl TIYMYig!

184 )

241
241
241

301
301
301
237
301
301
301

MRFHEKSTIJIKRNCKS 320
MRFHHKSTISTKRNCKS 320
MRFHHESTINTKRNCKS 320

[l

Tables 18G lists the domain descriptions from DOMAIN analysis results against

NOV18. This indicates that the NOV18 sequence has properties similar to those of other

proteins known to contain this domain.

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin

Table 18G Domain Analysis of NOV18

family). (SEQ ID NO:810)
CD-Length = 254 residues, 100.0% aligned
Score = 95.1 bits (235), Expect = 5e-21
NOV18: 41 GNTTIILVSRLDPHLHTPMYFFLAHLSFLDLSFTTSSIPQLLYNLNGCDKTISYMGCAIQ 100
[I =+l NI I I | +
Sbjct: 1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60
NOvV1ig: 101 LFLFLGLGGVECLLLAVMAYDRCVAICKPLHYMVIMNPRLCRGLVSVTWGCGVANSLAMS 160
[+ ] L e+ Ll I+ s+ ]+ ]
Sbjct: 61 GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLP-- 118
NOvig: 161 PVTLRLPRCGHHEVDHFLREMPALIRMACVSTVAIEGTVFVLKKGVVLSPLVFILLSYSY 220
_ I+ ] v+ 1] L+ []+ |+
Sbjct: 119 PLLFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVL==mm=~-~ PLLVILVCYTR 171
NOV18: 221 TIVRAV------=-- LQIRSASGRQKAFGTCGSHLTVVSLFYG-~--NITYMYMQOPGASSS 267
|+] + [+ 11+] |+ | s+ +
Sbjct: 172 ILRTLRKRARSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRV 231
NOV1ig8: 268 QDQGMFLMLFYNIVTPLLNPLIY 290

+ o+ |+ |

FH+1]
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G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective
genomes. The human OR genes are intron less and belong to four different gene subfamilies,
displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium.

The disclosed NOV18 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 18A,
20C 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 18A or 20C while
still encoding a protein that maintains its G-Protein Coupled Receptor -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
of nonlimiting 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 16 percent of the bases may be so

changed.
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The disclosed NOV 18 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 18B or 20D. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 18B or 20D while still encoding a protein that
maintains its G-Protein Coupled Receptor -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 40 percent of the
residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as Fyp, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV18) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV18 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 NOV18 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent .detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe

mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
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autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV18 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV 18 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 NOV18 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV19

NOV19 includes three novel G-Protein Coupled Receptor -like proteins disclosed
below. The disclosed sequences have been named NOV19a and NOV19b.

NOV19a

A disclosed NOV19a nucleic acid of 1046 nucleotides (also referred to as CG56665-
01) encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 19A. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 14-
16 and ending with a TGA codon at nucleotides 1019-1021. The start and stop codons are

shown in bold in Table 19A, and the 5° and 3’ untranslated regions, if any, are underlined.

Table 19A. NOV19a nucleotide sequence (SEQ ID NO:81).

TCAACATTATTACATGAACATTTCAGATGTCATCTCCTTTGATATTTTGGTTTCAGCCATGAAAACAGGARA
TCAAAGTTTTGGGACAGATTTTCTACTTGTTGGTCTTTTCCAATATGGCTGGATAAACTCTCTTCTCTTTGT
CGTCATTGCCACCCTCTTTACAGTTGCTCTGACAGGAAATATCATGCTGATCCACCTCATTCGACTGAACAC
CAGACTCCACACTCCAATGTACTTTCTGCTCAGTCAGCTCTCCATCGTTGACCTCATGTACATCTCCACCAC
AGTGCCCAAGATGGCAGTCAGCTTCCTCTCACAGAGTAAGACCATTAGATTTTTGGGCTGTGAGATTCAAAC
GTATGTGTTCTTGGCCCTTGGTGGAACTGAAGCCCTTCTCCTTGGTTTTATGTCTTATGATCGCTATGTAGC
TATCTGTCACCCTTTACATTATCCTATGCTTATGAGCAAGAAGATCTGCTGCCTCATGGTTGCATGTGCATG
GGCCAGTGGTTCTATCAATGCTTTCATACATACATTGTATGTGTTTCAGCTTCCATTCTGTAGETCTCGGCT
CATTAACCACTTTTTCTGTGAAGTTCCAGCTCTACTATCAT TGGTGTGTCAGGACACCTCCCAGTATGAGTA
TACAGTCCTCCTGAGTGGACTTATTATCTTGCTACTACCATTCCTAGCCATTCTGGCTTCCTATGCTCGTGT
GCTTATTGTGGTATTCCAGATGAGCTCAGGARAAGGACAGGCAAAAGCTGTTTCCACTTGTTCCTCCCACCT
GATTGTGGCAAGCCTGTTCTATGCAACCACTCTCTTTACCTACACAAGGCCACACTCCTTGCGTTCCCCTTC
ACGGGATAAGGCGGTGGCAGTATTTTACACCATTGTCACACCTCTACTGAACCCATTTATCTACAGCCTGAG
AAATAAGGAAGTGACGGGGGCAGTGAGGAGACTGTTGGCATAT TGGATATGCTGTAGAAAATATGACTTCAG
ATCTCTGTATTGATTGAGCATTAACAACATAAAAAGCT

The disclosed NOV 19a polypeptide (SEQ ID NO:82) encoded by SEQ ID NO:81 has

335 amino acid residues and is presented in Table 19B using the one-letter amino acid code.
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. Table 19B. Encoded NOV19a protein sequence (SEQ ID NO:82).

MNISDVISFDILVSAMKTGNQSFGTDFLLVGLFQYGWINSLLFVVIATLFTVALTGNIMLIHLI
RLNTRLHTPMYFLLSQLSIVDILMYISTTVPKMAVSFLSQSKTIRFLGCEIQTYVFLALGGTEAL
LLGFMSYDRYVAICHPLHYPMLMSKKICCLMVACAWASGSINAFIHTLYVFQLPFCRSRLINHF
FCEVPALLSLVCQDTSQYEYTVLLSGLIILLLPFLAILASYARVLIVVFQMSSGKGQAKAVSTC
SSHLIVASLFYATTLFTYTRPHSLRSPSRDKAVAVFYTIVTPLLNPFIYSLRNKEVTGAVRRLLGYWIC
CRKYDFRSLY

A search of sequence databases reveals that the NOV19a amino acid sequence has 155
of 309 amino acid residues (50%) identical to, and 199 of 309 amino acid residues (64%)
similar to, the 316 amino acid residue ptnr: TREMBLNEW-ACC:AAG45196 protein from
Mus musculus (Mouse) (T2 Olfactory Receptor) (E = 9.3¢™).

NOV19b

A disclosed NOV19b nucleic acid of 1046 nucleotides (also referred to as CG56665-
02) encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 19C. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 59-
60 and ending with a TGA codon at nucleotides 1019-1021. The start and stop codons are

shown in bold in Table 19C, and the 5’ and 3’ ﬁntranslated regions, if any, are underlined.

Table 19C. NOV19b nucleotide sequence (SEQ ID NO:83).

TCAACATTATTACATGAACATTTCAGATGTCATCTCCTTTGATATTTTGGTTTCAGCCATGAAAACAGGAAA
TCAAAGTTTTGGGACAGATTTTCTACTTGTTGGTCTTTTCCAATATGGCTGGATAAACTCTCTTCTCTTTGT
CGTCATTGCCACCCTCTTTACAGTTGCTCTGACAGGAAATATCATGCTGATCCACCTCATTCGACTGAACAC
CAGACTCCACACTCCAATGTACTTTCTGCTCAGTCAGCTCTCCATCGTTGACCTCATGTACATCTCCACCAC
AGTGCCCAAGATGGCAGTCAGCTTCCTCTCACAGAGTAAGACCATTAGATTTTTGGGCTGTGAGATTCAAAC
GTATGTGTTCTTGGCCCTTGGTGGAACTGAAGCCCTTCTCCTTGGTTTTATGTCTTATGATCGCTATGTAGC
TATCTGTCACCCTTTACATTATCCTATGCTTATGAGCAAGAAGATCTEGCTGCCTCATGETTGCATGTGCATG
GGCCAGTGGTTCTATCAATGCTTTCATACATACATTGTATGTGTTTCAGCTTCCATTCTGTAGETCTCGGCT
CATTAACCACTTTTTCTGTGAAGTTCCAGCTCTACTATCATTGATGTGTCAGGACACCTCCCAGTATGAGTA
TACAGTCCTCCTGAGTGGACTTATTATCTTGCTACTACCATTCCTAGCCATTCTGGCTTCCTATGCTCGTGT
GCTTATTGTGGTATTCCAGATGAGCTCAGGAAAAGGACAGGCAAAAGCTGTTTCCACTTGTTCCTCCCACCT
GATTGTGGCAAGCCTGTTCTATGCAACCACTCTCTTTACCTACACAAGGCCACACTCCTTGCGTTCCCCTTC
ACGGGATAAGGCGGTGGCAGTATTTTACACCATTGTCACACCTCTACTGAACCCATTTATCTACAGCCTGAG
AAATAAGGAAGTGACGGGGGCAGTGAGCAGACTGTTGGGATAT TGGATATGCTGTAGAAAATATGACTTCAG
ATCTCTGTATTGATTGAGCATTAACAACATAAAAAGCT

In a search of public sequence databases, the NOV19b nucleic acid sequence has 592
0f 910 bases (65%) identical to a gb:GENBANK-ID:GGCOR4GEN]acc:X94744.1 mRNA
from Gallus gallus (G.gallus cor4 DNA for olfactory receptor 4) (E = 7.8¢™).

The disclosed NOV19b polypeptide (SEQ ID NO:84) encoded by SEQ ID NO:83 has
320 amino acid residues and is presented in Table 19D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV19b has A signal peptide and is

likely to be localized to the plasma membrane with a certainty of 0.4600. Alternatively,
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NOV19b may also localize to the microbody (peroxisome) with a certainty of 0.2188, 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 NOV19b is
between positions 40 and 41: ALT-GN.

Table 19D. Encoded NOV19b protein sequence (SEQ ID NO:84).

MKTGNQSFGTDFLLVGLFQYGWINSLLFVVIATLFTVALTGNIMLIHLIRLNTRLHTPMYFLLSQLSIVDL.M
YISTTVPKMAVSFLSQSKTIRFLGCEIQTYVFLALGGTEALLLGFMSYDRYVAICHPLHYPMLMSKKICCLM
VACAWASGSINAFIHTLYVFQLPFCRSRLINHFFCEVPALLSLMCQDTSQYEYTVLLSGLIILLLPFLAILA
SYARVLIVVFQMSSGKGQAKAVSTCSSHLIVASLFYATTLFTYTRPHSLRSPSRDKAVAVFYTIVTPLLNPF
IYSLRNKEVTGAVRRLLGYWICCRKYDFRSLY

A search of sequence databases reveals that the NOV19b amino acid sequence has 155
of 306 amino acid residues (50%) identical to, and 198 of 306 amino acid residues (64%)
similar to, the 316 amino acid residue ptnr: TREMBLNEW-ACC:BAB30304 protein from Mus
musculus (Mouse) (Adult Male Testis cDNA, Riken Full-Length Enriched Library,
Clone:4932441h21, Full Insert Sequence) (E = 1.3e'79).

NOV19b is predicted to be expressed in at least the following tissues: Apical microvilli
of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma
cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral
tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary
artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal
hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung,
lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express
MHC II and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta,
pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis,
thalamus, and thymus tissue. This information was derived by determining the tissue sources
of the sequences that were included in the invention including but not limited to SeqCalling
sources, Public EST sources, Literature sources, and/or RACE sources.

The disclosed NOV19a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 19E.

168



10

15

WO 02/068649

PCT/US02/02785

Table 19E. BLAST results for NOV19a
Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)

gi|17445348|ref|Xp_ | similar to 533 300/301 301/301 e-143
060559.1] OLFACTORY (99%) (99%)
(XM_060559) RECEPTOR 2T1

(OLFACTORY

RECEPTOR 1-25)

(OR1-25) (H.

sapiens) [Homo

sapiens)
gi]17437056 |ref|XP_ | similar to 695 169/310 224/310 5e-84
060314 .1 OLFACTORY (54%) (71%)
(XM_060314) RECEPTOR 2T1

(OLFACTORY

RECEPTOR 1-25)

(OR1-25) (H.

sapiens) [Homo

sapiens]
gi|17445356|ref|XP_ | similar to ~ 312 172/305 223/305 3e-80
060561.1| OLFACTORY (56%) (72%)
(XM_060561) RECEPTOR 2T1

(OLFACTORY

RECEPTOR 1-25)

(OR1-25) (H.

sapiens) [Homo

sapiens]
gi|17456595|ref|XP_ | similar to 638 142/292 188/292 7e-78
065073 .1} olfactory (48%) (63%) -
(XM_065073) receptor (H.

sapiens) [Homo

sapiens]
gi|17475192|ref|XP_ | similar to 315 154/299 209/299 2e-77
062796.1 olfactory (51%) (69%)
(XM_062796) receptor (H.

sapiens) [Homo

sapiens]

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

ClustalW analysis shown in Table 19F. In the ClustalW alignment of the NOV19 prote

in, as

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

regions of conserved sequence (i.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.

Table 19F. ClustalW Analysis of NOV19

1) Novel NOV19a (SEQ ID NO:82)

2) ©Novel NOV1Sb (SEQ ID NO:84)

3) gi|17445348|ref|XP_060559.1] (XM _060559) similar to OLFACTORY RECEPTOR 2T1
(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:395)
4) gi]|17437056|ref|XP_060314.1| (XM_060214) similar to OLFACTORY RECEPTOR 2T1
(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:397)
5) gi]|17445356|ref|XP_060561.1| (XM_060561) similar to OLFACTORY RECEPTOR 2T1
(OLFACTORY RECEPTOR 1-25) (OR1-25) (H. sapiens) [Homo sapiens] (SEQ ID NO:394)
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6) gi|17456595|ref|XP_065073.1| (XM_065073) similar to olfactory receptor (H.
sapiens) [Homo sapiens] (SEQ ID NO:398)
7) gi|17475192|ref|XP_062796.1] (XM_062796) similar to olfactory receptor (H.
sapiens) [Homo sapiens] (SEQ ID NO:404)

10 - 20

TR RN

MNISDVISFDILVSAUKTG

NoOV19a 1
NOV19b. e L e LOKENOSIZETDFIRLGL e NS
gi]17445348| 1  -----e---oo-on-- MK O SIFETDFIRL £
gi|17437056] 1  ---------- MCSGNQTSQNOTASINIITIRTEAIAFSK
gi|17445356] 1 ce-ee--emoaaaoo UENYNOTS -

gi|17456595| 1  —m-ommomeooooo- BeDvieEvASEg VeI SHSGSRY
gi|17475192] 1 ------ooee-o-- METWVIYeSY TDGIFBLE TI§SHSTADL

i 120
[ 105
Ii 105
1 110
104
105
106

NOV19a 61
NOV19b 46
gi|17445348| 46
gi[17437056] 51
gi|17445356] 45
gi|17456595| 46
gi|17475192| 47

NOV1Sa 121
NOV19b 106
gi|17445348| 106
gi|17437056| 111
gi|17445356] 105
gi|17456595| 106
gi|17475192| 107

NOV19a 181
NOV19b 166 (
gi|17445348| 166 i L\YC®DT SOy Evgiid
gi|17437056] 171 ‘ ISFFCERPALLICL TLY
gi|[17445356| 165 INHFFCRVPAZLA

gi|17456595| 166
gi|17475192| 167

NOV19a 241 Fp K féTCSSHLIﬁAs ) ; A% 300
NOV19b 226 F( K o) ‘agTCSSHleAg T 3: A i 285
gi|17445348| 226 F Xie) S ! SR Y 285
gi|17437056| 231 H ; ; I 'GASFY TAEQ 8 290
gi|17445356| 225 Y} ER ~ LY A i TATIFIT il 284
gi|17456595| 226 LS EAR ! v, & 00 3 Tpan 285

gi|17475192] 227 286

NOV1Sa 301 317
NOV1Sb 286 302
gi|17445348] 286 ; 311
gi ] 17437056 ] 291 SMMQAMEQSNYSVYADFILLGLFSNARFPWLLFALILLVFLTS 350

gi|17445356| 285
gi|17456595| 286
gi|17475192| 287

NOV1sa 317
NOV1Sh 302
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gi|17445348]
gi|17437056]
gi|17445356|
gi|17456595]
gi|17475192]|

NOVl19a

NOV19b

gi|17445348]
gi|17437056]|
gi|17445356]
gi|17456595|
gi|17475192|

NOV1iSa
NOV1sb

gi|17445348|
gi|17437056|
gi|17445356|
gi|17456595]
gi|17475192|

NOVl1Sa

NOV19b

gi]17445348|
gi|17437056]
gi|17445356]
gi|17456595]
gi|17475192|

NOV1%a
NOV1Sb
gi|17445348|
gi|17437056]
gi|17445356|
gi|17456595 |
gi|17475192|

NOV19a
NOV19b

gi|17445348]
gi|17437056]
gi|17445356]|
gi|17456595|
gi|17475192|

NOViSa
NOV1Sb

gi|17445348|
gi|17437056|
gi|17445356|
gi|17456595|
gi|17475192]

351
301
332
303

317°

302
319
411
301
344
303

325
310
379
471
309
404
312

335
320
434
526
312
464
315

335
320
494
586
312
522
315

335
320
533
646
312
579
315

335
320
533
695
312
638
315
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----------------------------------------------------- ISFTGCG 318
IASNVVKIILIHIDSRLHTPMYFLLSQLSLRDILYISTIVPKMLVDQUMSQRAISFAGCT 410

------------------------------------------------------------ 301
------------------------------------------------- ESHVSLISLVE 343
------------------------------------------------------------ 303
430 440 450 460 470 480
e T TP I e e
--------------------------------------------- RLLGYWIC------~ 325
--------------------------------------------- RELGYWIC-—-——-- 310

IQSFFFSALGGAEALLLASMAYDRYIAICFPLHYPIRMSKRMCVLMITGSWLIGSINACA 378
AQHFLYLTLAGAEFFLLGLMSYDRYVAICNPLHYPVLMSRKICWLIVAAAWLGGSIDGFL 470

--------------------------------------------- RVIQNIFS------~ 309
PPAVEVVTGASVKGCPRTWCLPREQVLWDGPDSGTSLESKQPHQEGLSDMH&SNTICTLV 403
-------------------------------------------- KGLDRCREG------=~ 312
490 500 510 520 530 540
A RN TN DN DR PO DU POUU DY DR DU PSR
--------------- C§KYDFRSLY--—«--—---—---———--------——-~--~~-- 335
--------------- chYDFRSLY--—--~-—----—----~-—-—----—-------- 320
HTV-=- === YVLHIPYCOSRAINHFFCDVPAMVTLACMDTWVYEGTVFLSTTIFLVFPFIA 433
LTP--~-- VIMQFPFCASREINHFFCEVPALLKLSCTDTSAYETAMYVCCIMMLLIPFSV 525
Vi 312
SELNQFWAYPIQHDLPXEVLLTPAPCKVGAII IHPAAREDTLNTSQETPGTPKCYRGKNT 463
315
550 560 570 580 590 600
AU DU D BN D [P PR DTN D B D
------------------------------------------------------------ 335
------------------------------------------------------------ 320

ISCSYGRVLLAVYHMKSAEGRKKAYLTCSTHLTVVTFYYAPFVYTYLRPRSLRSPTEDKV 493
ISGSYTRILITVYRMSEAEGRGKAVATCSSHMVVVSLFYGAAMYTYVLPHSYHTPEQDKA 585

------------------------------------------------------------ 312
KGVKEGKAEPEGPVGPETVGSKTEMNFAGSEFKEVNFRCTASMEN - - SPDVTSDPVLQAA 521
------------------------------------------------------------ 315
610 620 630 640 650 660
Y T P P P [ R I R e e
------------------------------------------------------------ 335
------------------------------------------------------------ 320
LAVFYTTLTPMLNPIIYSLRNKEVMGALTRVSQRICSGKM -~ ==- === cmmcmmmmme 533

VSAFYTILTPMLNPLIYSLRNKDVTGALQKVVGRMEWKTLPFQALQVRCVKWRRSVLVSS 645
312
MDVGFSGLPDVSQSHSKTLWGARGRGPSIRRQREFMPEEK - -~ - KDTVYWEKRRKNNEAAK 578
315

312
RSREKRRLNDAAIEGRLAALMEENALLKGELKALKLRFGLLPLTGSAIGSPLDWGPPAWG 638
315

335
320
533
695
312
638
315
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Table 19G lists the domain description from DOMAIN analysis results against
NOV19. This indicates that the NOV 19 sequence has properties similar to those of other

proteins known to contain this domain.

Table 19G Domain Analysis of NOV19

gnl|Pfam|pfam00001, 7tm_1, 7 transmembrane receptor (rhodopsin
family). (SEQ ID NO:810)

CD-Length = 254 residues, 100.0% aligned

Score = 91.3 bits (225), Expect = 8e-20

NOVi9: 56 GNIMLIHLIRLNTRLHTPMYFLLSQLSIVDLMYISTTVPKMAVSFLSQSKTIRFLGCEIQ 115
N T DU L T S L S + | ++

Sbjct: 1 GNLLVILVILRTKKLRTPINIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

NOV19: 116 TYVFLALGGTEALLLGFMSYDRYVAICHPLHYPMLMSKKICCLMVACAWASGSINAFIHT 175

++ R I s T
Sbjct: 61  GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120

NOV19: 176 LYVFQLPFCRSRLINHFFCEVPALLSLVCQDTSQYEYTVLLSGLIILLLPFLAILASYAR 235
|+ + + | ] + |+ +
Sbjct: 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRA 180
NOV1S9: 236 VLIVVFQMSSGKGQAKAVSTCSSHLIVASLFY---~-ATTLFTYTRPHSLRSPSRDKAVAV 291
+ 1 o+ ] ++ + | + | + +
Sbhijct: 181 RSQORSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTALLITL 240
NOV19: 292 FYTIVTPLLNPFIY 305

= 1 1

Sbjct: 241 WLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR geﬁes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfdmily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective

genomes. The human OR genes aré intron less and belong to four different gene subfamilies,
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displaying great sequence variability. These genes are dominantly expressed in olfactory
epithelium. |

The disclosed NOV19 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequence is provided in Table 19A,
19C 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 19A or 19C while
still encoding a protein that maintains its G-Protein Coupled Receptor -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 nuc}eic 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 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 35 percent of the bases may be so
changed.

The disclosed NOV19 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 19B or 19D. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 19B or 19D while still encoding a protein that
maintains its G-Protein Coupled Receptor -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 52 percent of the
residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as F, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV19) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV19 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
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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 NOV 19 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bﬁlimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's diseasé
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV19 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV 19 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 NOV19 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV20

A disclosed NOV20 nucleic acid of 1027 nucleotides (also referred to as CG56665-01)
encoding a novel G-Protein Coupled Receptor -like protein is shown in Table 20A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and
ending with a TAG codon at nucleotides 940-942. The start and stop codons are shown in

bold in Table 20A, and the 5° and 3’ untranslated regions, if any, are underlined.
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Table 20A. NOV20 nucleotide sequence (SEQ ID NO:85).

ATGATCTGCTCAGCTATCAACCTACACTTACTACTGGCAGTTAAGATGATTCACCCTGTCTGGATTCTTGCT
CCTCGGGAGCAAGGGCTGTTTCTGCTGATTTATCTGGCAGTGCTGGTGGGGAARCCTGCTCATCATTGCAGTC
ATCACTCTCGATCAGCATCTTCACACACCCATGTACTTCTTCCTGAAGAACCTCTCCGTTTTGGATCTGTGC
TACATCTCAGTCACTGTGCCTAAATCCATCCGTAACTCCCTGACTCGCAGAAGCTCCATCTCTTATCTTGGC
TGTGTGGCTCAAGTCTATTTTTTCTCTGCCTTTGCATCTGCTGAGCTGGCCTTCCTTACTGTCATGTCTTAT
GACCGCTATGTTGCCATTTGCCACCCCCTCCAATACAGAGCCGTGATGACATCAGGAGGETGCTATCAGATG
GCAGTCACCACCTGGCTAAGCTGCTTTTCCTACGCAGCCGTCCACACTGGCAACATGTTTCGGGAGCACGTT
TGCAGATCCAGTGTGATCCACCAGTTCTTCCGTGACATCCCTCATGTGTTGECCCTGGTTTCCTGTGAGETT
TTCTTTGTAGAGTTTTTGACCCTGGCCCTGAGCTCATGCTTGGTTCTGGGATGCTTTATTCTCATGATGATC
TCCTATTTCCAAATCTTCTCAACGGTGCTCAGAATCCCTTCAGGACAGAGTCGAGCAAARGCCTTCTCCACC
TGCTCCCCCCAGCTCATTGTCATCATGCTCTTTCTTACCACAGGGCTCTTTGCTGCCTTAGGACCAATTGCA
AAAGCTCTGTCCATTCAGGATTTAGTGATTGCTCTGACATACACAGTTTTGCCTCCCTTCCTCAATCCCATC
ATATATAGTCTTAGGAATAAGGAGATTAAAACAGCCATGTGGAGACTCTTTGTGAAGATATATTTTCTGCAA
AAGTAGAACATCCTGGTCTTTACTATAGAAGATCTGCAACAAAACCCCAAAAAAGCATARATACTTTATGAC
AAAAAANGATGAAAAAATT

The disclosed NOV20 polypeptide (SEQ ID NO:86) encoded by SEQ ID NO:85 has

313 amino acid residues and is presented in Table 20B using the one-letter amino acid code.

Table ZOB; Encoded NOV20 protein sequence (SEQ ID NO:86).

MICSAINLHLLLAVKMIHPVWILAPREQGLFLLIYLAVLVGNLLIIAVITLDQHLHTPMYFFLK
NLSVLDLCYISVTVPKSIRNSLTRRSSISYLGCVAQVYFFSAFASAELAFLTVMSYDRYVAICH
PLOYRAVMTSGGCYQMAVTTWLSCFSYAAVHETGNMFREHVCRSSVIHQFFRDIPHVLALVSCEV
FFVEFLTLALSSCLVLGCFILMMISYFQIFSTVLRIPSGQSRAKAFSTCSPQLIVIMLFLTTGL
FAALGPIAKALSIQDLVIALTYTVLPPFLNPIIYSLRNKEIKTAMWRLFVKIYFLQK

,

A search of sequence databases reveals that the NOV20 amino acid sequence has 134
of 278 amino acid residues (48%) identical to, and 179 of 278 amino acid residues (64%)
similar to, the 321 amino acid residue ptnr: SPTREMBL-ACC:Q9UGFS5 BA150A6.4 protein
10 from Homo sapiens (Human) (NOVEL 7 TRANSMEMBRANE RECEPTOR (RHODOPSIN
FAMILY) (E = 2.4e%%.
The disclosed NOV20 polypeptide has homology t<; the amino acid sequences shown
in the BLASTP data listed in Table 20C.

Table 20C. BLAST results for NOV20

3

Gene Index/ Protein/ Organism | Length Identity Positives | Expect

Identifier (aa) (%) (%)
gi]17437075 |ref[XP_ | similar to 311 287/294 288/294 e-134
060319.1] OLFACTORY (97%) (97%)

(XM_060319) RECEPTOR 5U1

: (HS6M1-28) (H.
sapiens) [Homo
sapiens]
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gi[17445373|ref|XP_ | similar to 309 147/272 188/272 8e-63
060567.1] OLFACTORY {54%) (69%)
(XM_060567) RECEPTOR 5U1

(HS6M1-28) (H.

sapiens) [Homo

sapiens)
gi|17445394]ref|XP_ | similar to 316 133/283 187/283 2e-61
060572.1| OLFACTORY (46%) (65%)
(XM_060572) RECEPTOR 5U1

(HSeM1-28) (H.

sapiens) [Homo

sapiens]
gi|17437015|ref|XP_ | similar to 312 139/291 189/291 9e-59
060307.1} OLFACTORY (47%) (64%)
(XM_060307) RECEPTOR 5U1

(HS6M1-28) (H.

sapiens) [Homo

sapiens]
gil17464351|ref|XP_ | similar to 321 133/278 175/278 3e-57
069462.1] OLFACTORY (47%) (62%)
(XM_069462) RECEPTOR 5U1

(HS6M1-28) (H.

sapiens) [Homo

sapiens)

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

ClustalW analysis shown in Table 20D. In the ClustalW alignment of the NOV20 protein, as

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

5 regions of conserved sequence (i.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 20D. ClustalW Analysis of NOV20
1) Novel NOV20 (SEQ ID NO:86)
3) gi|17437075|ref|XP_060319.1| (XM_060319) similar to OLFACTORY RECEPTOR 5U1
(HS6M1-28) (H. sapiens) [Homo sapiens] (SEQ ID NO:405) ’
4) gi|17445373|ref|XP_060567.1| (XM_060567) similar to OLFACTORY RECEPTOR 5U1

15 (HS6M1-28) (H. sapiens) [Homo sapiens] (SEQ ID NO:406)
5) gi|17445394|ref|XP_060572.1| (XM_060572) similar to OLFACTORY RECEPTOR 5U1
(HS6M1-28) (H. sapiens) [Homo sapiens] (SEQ ID NO:407)
6) gi|17437015|ref|XP_060307.1| (XM_060307) similar to OLFACTORY RECEPTOR 5U1
(HS6M1-28) (H. sapiens) [Homo sapiens] (SEQ ID NO:408)

20 7) gi|17464351|ref|XP_069462.1| (XM_069462) similar to OLFACTORY RECEPTOR 5U1
(HS6M1-28) (H. sapiens) [Homo sapiens] (SEQ ID NO:409)

1o 20 30

25 NOV20 1 50
gi|17437075] 1 48
gi|17445373| 1 48
gi|17445394] 1 59
gi|17437015] 1 48

30 gi|17464351] 1 48
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Table 20E lists the domain descriptions from DOMAIN analysis results against
NOV20. This indicates that the NOV20 sequence has properties similar to those of other

proteins known to contain this domain.

gnl|Pfam|pfam00001, 7tm 1, 7 transmembrane receptor (rhodopsin family)
(SEQ ID NO:810)

CD-Length = 254 residues, 100.0% aligned

= 83.6 bits (205), Expect =

Table 20E Domain Analysis of NOV20

2e-17

Score
NOv20: 41
Sbjct: 1
Nov20: 101
Sbject: 61

GNLLIIAVITLDQHLHTPMYFFLKNLSVLDLCYISVTVPKSIRNSLTRRSSISYLGCVAQ

IT1+1 1]

100
| ++  +

oL L R S s

GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60

VYFFSAFASAELAFLTVMSYDRYVAICHPLOYRAVMTSGGCYQMAVTTWLSCFSYAAVHT

l

GALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL

160

|+ T+l THT T+ ] o+ *
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NOV20: 161 GNMFREHVCRSSVIHQFFRDIPHVLALVSCEVFFVEFLTLALSSCLVLGCFILMMISYFQ 220
+ |+ + + o+ Pl [l +
Sbjct: 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRA 180
NOV20: 221 IFSTVLRIPSGQSRAKAFSTCSPQLIVIMLFLTTGLFAALGPIAKALSIQDLVIALT--- 277
| |1 4+ o+ | + |+ + 1
Sbjct: 181 RSQRSLKRRSSSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTALLITL 240
NOvV20: 278 -YTVLPPFLNPIIY 290

+ (11

Sbjct: 241 WLAYVNSCLNPIIY 254

G-Protein Coupled Receptor (GPCRs) have been identified as extremely large
subfamily of G protein-coupled receptors in a number of species. These receptors share a
seven transmembrane domain structure with many neurotransmitter and hormone receptors,
and are likely to underlie the recognition and G-protein-mediated transduction of various
signals. Previously, GPCR genes cloned in different species were from random locations in the
respective genomes. The human GPCR genes are intron less and belong to four different gene
subfamilies, displaying great sequence variability. These genes are dominantly expressed in
olfactory epithelium.

Olfactory receptors (ORs) have been identified as extremely large subfamily of G
protein-coupled receptors in a number of species. These receptors share a seven
transmembrane domain structure with many neurotransmitter and hormone receptors, and are
likely to underlie the recognition and G-protein-mediated transduction of odorant signals.
Previously, OR genes cloned in different species were from random locations in the respective

genomes. The human OR genes are intron less and belong to four different gene subfamilies,

- displaying great sequence variability. These genes are dominantly expressed in olfactory

epithelium.

The disclosed NOV20 nucleic acid of the invention encoding a G-Protein Coupled
Receptor -like protein includes the nucleic acid whose sequénce is provided in Table 20A 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 20A while still encoding a
protein that maintains its G-Protein Coupled Receptor -like activities and physiological
functions, or a fragment of such a nucleic acid. The invention further includes nucleic acid.s
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

derivatized. These modifications are carried out at least in part to enhance the chemical
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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.

The disclosed NOV20 protein of the invention includes the G-Protein Coupled
Receptor -like protein whose sequence is provided in Table 20B. The invention also includes
a mutant or variant protein any of whose residues may be changed from the corresponding
residue shown in Table 20B while still encoding a protein that maintains its G-Protein
Coupled Receptor -like activities and physiological functions, or a functional fragment 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 Fay or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this G-Protein Coupled Receptor -like
protein (NOV20) is a member of a “G-Protein Coupled Receptor family”. Therefore, the
NOV20 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 NOV20 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in developmental diseases, MHCII and III diseases
(immune diseases), Taste and scent detectability Disorders, Burkitt's lymphoma,
Corticoneurogenic disease, Signal Transduction pathway disorders, Retinal diseases including
those involving photoreception, Cell Growth rate disorders; Cell Shape disorders, Feeding
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial,
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain,
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer;
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension,
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction,
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe

mental retardation. Dentatorubro-pallidoluysian atrophy(DRPLA) Hypophosphatemic rickets,
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autosomal dominant (2) Acrocallosal syndrome and dyskinesias, such as Huntington's disease
or Gilles de la Tourette syndrome, and/or other diseases and pathologies.

NOV20 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV20 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 NOV20 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV21

NOV21 includes three novel adrenal secretory serine protease-like proteins disclosed
below. The disclosed sequences have been named NOV21a and NOV21b.

NOV2ia

A disclosed NOV21a nucleic acid of 1028 nucleotides (also referred to as CG56639-
01) encoding a novel adrenal secretory serine protease-like protein is shown in Table 21A. An
open reading frame was identified beginning with an TCG initiation codon at nucleotides 1-3
and ending with a TGA codon at nucleotides 769-771. The start and stop codons are shown in
bold in Table 21A, and the 5’ and 3’ untranslated regions, if any, are underlined. Because the
start codon of NOV21a is not a traditional initiation codon, NOV21a could be a partial reading

frame that extends further in the 5° direction.

Table 21A. NOV21a nucleotide sequence (SEQ ID NO:87).

TCGCCATTTCCAGACGCCCCGGAGGCCACCACACACACCCAGCTACCAGACTETGGCCTGECECCCGRCCECE
CTCACCAGGATTGTGGGCGGCAGCGCAGCGGECCETGEECAGTGECCGTGGCAGGTGAGCCTGTEECTGCGE
CGCCGGGAACACCGTTGCGGGGCCETGCTGETGGCAGAGAGGTGGCTGCTETCGGCGEGCACACTGCTTCGAC
GTCTACGGGGACCCCAAGCAGTGGGCGECCTTCCTAGGCACGCCGTTCCTGAGCGGCGCGRAGGEECAGCTE
GAGCGCGTGGCGCGCATCTACAAGCACCCGTTCTACAATCTCTACACGCTCGACTACGACGTGGCGCTECTG
GAGCTGGCGGEGCCGETGCETCGCAGCCGCCTEETGCGTCCCATCTGCCTEGCCCGAGCCCECECCECGACCe
CCGGACGGCACGCGCTGCGTCATCACCGGECTGEEGCTCEETECGCEAAGCAGECTCCATGGCGCGGCAGCTE
CAGAAGGCGGCCGTGCGCCTCCTCAGCGAGCAGACCTGCCGCCGCTTCTACCCAGTGCAGATCAGCAGCCGE
ATCTCTGAACCCCCTTTCTTCTCTCCCCAACAGGGTGACGCTGGGGGACCCCTGGCCTECAGGGAGCCCTCT
GGACGGTGGGTGCTAACTGGGGTCACTAGCTGGEECTATGEGCTGTGGCCGGCCCCACTTCCCAGGTGTCTAT
ACCCGGGTGGCAGCTGTGAGAGGCTGGATAGGACAGCACATCCAGGAGTGACCACCACGTGACTGCCCAGEE
CGAGACTCTACGTGAAAGCAACAGGAGCAGCAGGCCACCCAACACCCCACCCCACCGTACCCTACCCAAGGA
CGGGTGTGGGGGEECTGTGECTCATGGGGATGCAT T TTGGTACCACCCTTTGT TCCAATAAACACAGCCCCT
CCACCCTAGCTCACTGGCTCAGCACCTCAGTGTCACAGCGAGGACCACCTGCCTEGETGCTTCACCAGGACCCE
GGGGTGGAACGAAACAACCC
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In a search of public sequence databases, the NOV21a nucleic acid sequence, located
on chromosome 19, has 296 of 466 bases (63%) identical to a gb: GENBANK-
ID:E13204|acc:E13204.1 mRNA from Homo sapiens (Human cDNA encoding a serine
protease) (E = 3.9e"8).

The disclosed NOV21a polypeptide (SEQ ID NO:88) encoded by SEQ ID NO:87 has
256 amino acid residues and is presented in Table 21B using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV21a has A signal peptide and is
likely to be localized to the microbody (peroxisome) with a certainty of 0.7480. Alternatively,
NOV21a may also localize to the lysosome (lumen) with a certainty of 0.3168, or the
mitochondrial matrix space with a certainty of 0.1000. The most likely cleavage site for
NOV21a is between positions 68 and 69: SAA-HC.

Table 21B. Encoded NOV21a protein sequence (SEQ ID NO:88).

SPFPDAPEATTHTQLPDCGLAPAALTRIVGGSAAGRGEWPWQVSLWLRRREHRCGAVLVAERWLLSAAHCFD
VYGDPKQWAAFLGTPFLSGAEGQLERVARIYKHPFYNLYTLDYDVALLELAGPVRRSRLVRPICLPEPAPRP
PDGTRCVITGWGSVREGGSMARQLOKAAVRLLSEQTCRRFYPVQISSRISEPP FFSPQQGDAGGPLACREPS
GRWVLTGVTSWGYGCGRPHFPGVYTRVAAVRGWIGQHIQE

A search of sequence databases reveals that the NOV21a amino acid sequence has 99
of 250 amino acid residues (39%) identical to, and 134 of 250 amino acid residues (53%)
similar to, the 279 amino acid residue ptnr:SPTREMBL-ACC:Q9QZ74 protein from Rattus
norvegicus (Rat) (Adrenal Secretory Serine Protease Precursor) (E = 1.56-42).

NOV21a is predicted to be expressed in at least the following tissues: Ovary, kidney,
breast, lung, muscle, liver, spleen, blood, lymphocyte. 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.

NOV21b

In the present invention, the target sequence identified previously, NOV21a, 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
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
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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
PCR amplification based on the following pool of human 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,
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 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 Accession Number NOV21b. This differs
from the previously identified sequence (NOV21a) in being a splice variant and a mature
protein starting with serine.

A disclosed NOV21b nucleic acid of 785 nucleotides (also referred to as CG56639-02)
encoding a novel adrenal secretory serine protease-like protein is shown in Table 21C. An
open reading frame was identified beginning with an CTT initiation codon at nucleotides 1-3
and ending with a TGA codon at nucleotides 783-785. The start and stop codons are shown in
bold in Table 21C, and the 5’ and 3’ untranslated regions, if any, are underlined. Because the
start codon of NOV21b is not a traditional initiation codon, NOV21b could be a partial

reading frame that extends further in the 5° direction.

Table 21C. NOV21b nucleotide sequence (SEQ ID NO:89).

CTTCGCCATTTCCAGACGCCCCGGAGGCCACCACACACACCCAGCTACCAGACTETGGCCTECGCGCCGGCCE
CGCTCACCAGGATTGTGGGCGGCAGCGCAGCGGGCCEGTGGEGAGTEGGCCETEGECAGGTGAGCCTGTGGCTEC
GGCGCCGGGAACACCGTTGCGEGECCGTGCTGEGTGGCAGAGAGGTGGCTGCTGTCGGCGGCGCACTEGCTTCG
ACGTCTACGGGGACCCCAAGCAGTGGGCGGCCTTCCTAGGCACGCCETTCCTGAGCGECGCGEGAGGEGCAGT
TGGAGCGCGTGECGCGCATCTACAAGCACCCGTTCTACAATCTCTACACGCTCGACTACGACGTEGCGCTGC
TGGAGCTGGCEGGECCEETGCETCGCAGCCGCCTGETGCGTCCCATCTGCCTGCCCGAGCCCECGCCECEAL
CCCCGGACGGCACGCGCTGCETCATCACCGGCTGEGGCTCEETGCGCGAAGGAGGCTCCATGGCGCGGCAGC
TGCAGAAGGCGGCCETGCGCCTCCTCAGCGAGCAGACCTGCCACCGCTTCTACCCAGTGCAGATCAGCAGCC
GCATGCTGTGTGCCGGCTTCCCGCAGGETGEGCCGTGEACAGCTGCTCEEGTGACGCTGGGEGACCCCTGECCT
GCAGGGAGCCCTCTGGACGGTGEGTGCTAACTGGGGTCACTAGCTGGEGEGCTATGGCTGTGECCGECCCCACT
TCCCAGGTGTCTATACCCGGGTGGCAGCTGTGAGAGGCTGGATAGGACAGCACATCCAGGAGTGA

In a search of public sequence databases, the NOV21b nucleic acid sequence, located
on chromosome 19, has 160 of 162 bases (98%) identical to a gb:GENBANK-
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ID:HUMLAMBBBJ|acc:M94363.1 mRNA from Homo sapiens (Human lamin B2 (LAMB2)

gene and ppv1 gene sequence) (E = 4.3¢™).

The disclosed NOV21b polypeptide (SEQ ID NO:90) encoded by SEQ ID NO:89 has
260 amino acid residues and is presented in Table 21D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV21b has A signal peptide and is
likely to be localized to the microbody (peroxisome) with a certainty of 0.7480. Alternatively,
NOV21b may also localize to the lysosome (lumen) with a certainty of 0.3082, or the
mitochondrial matrix space with a certainty of 0.1000. The most likely cleavage site for
NOV21b is between positions 68 and 69: SAA-HC.

Table 21D. Encoded NOV21b protein sequence (SEQ ID NO:90).

SPFPDAPEATTHTQLPDCGLAPAALTRIVGGSAAGRGEWPWQVSLWLRRREHRCGAVLVAERWLLSAAHCFD
VYGDPRQWAAFLGTPFLSGAEGQLERVARIYKHPFYNLYTLDYDVALLELAGPVRRSRLVRPICLPEPAPRP
PDGTRCVITGWGSVREGGSMARQLOKAAVRLLSEQTCHRFYPVQISSRMLCAGFPQGGVDSCSGDAGGPLAC
REPSGRWVLTGVTSWGYGCGRPHFPGVYTRVAAVRGWIGQHIQE

A search of sequence databases reveals that the NOV21b amino acid sequence has 123
of 250 amino acid residues (49%) identical to, and 154 of 250 amino acid residues (61%)
similar to, the 855 amino acid residue ptnr:SPTREMBL-ACC:Q9Y5Y6 protein from Homo
sapiens (Human) (Matriptase) (E = 3.5¢™).

NOV21b is predicted to be expressed in at least the following tissues: adrenal gland,
Ovary, kidney, breast, lung, muscle, liver, spleen, blood, lymphocyte. .

The disclosed NOV21a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 21E..

Table 21E. BLAST results for NOV21a

Gene Index/ Protein/ Organism Length Identity Positives | Expect
Identifier (aa) (%) (%)
gi|12836503|dbj |BAB | data source:SPTR, | 799 118/244 153/244 Te-55
23684.1| (AK004939) | source (48%) (62%)
key:095519,

evidence:ISS~homo
log to DJ1170K4.4
(NOVEL PROTEIN)

(FRAGMENT)~putati
ve [Mus musculus]

gi]10257390|gb|AAGL | serine protease 855 115/250 146/250 6e-52
5395.1|AF057145_1 TADG15 [Homo (46%) (58%)
(AF057145) sapiens]
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gi|11415040|ref |NP_ | suppression of 855 115/250 146/250 7e-52
068813.1]| tumorigenicity 14 (46%) (58%)
(NM_021978) (colon carcinoma,

matriptase,

epithin) ;

suppression of

tumorigenicity 14

{colon

carcinoma) ;

matriptase [Homo

sapiens}
gi]7363445|ref |NP_0 | protease, serine, 855 115/250 144/250 8e-52
35306.2] 14 (epithin) [Mus (46%) (57%)
(NM 011176) musculus]
g1]16758444 |ref |[NP_ | suppression of 855 112/247 141/247 le-51
446087.1]| tumorigenicity 14 (45%) (56%)
(NM_053635) (colon carcinoma,

matriptase,

epithin) [Rattus

norvegicus]

The homology between these and other sequences is shown graphically in the
ClustalW analysis shovyn in Table 21F. In the ClustalW alignment of the NOV21 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.

Table 21F. ClustalW Analysis of NOV21

1) Novel NOV2la (SEQ ID NO:88)

2) Novel NOV21lb (SEQ ID NO:90)

3) gi]12836503|dbj|BAB23684.1| (AK004939) data source:SPTR, source key:095519,
evidence:ISS~homolog to DJ1170K4.4 (NOVEL PROTEIN) (FRAGMENT)~putative [Mus
musculus] (SEQ ID NO:410)

4) gi[10257390|gb|AAG15395.1|AF057145_1 (AF057145) serine protease TADG1S [Homo
sapiens] (SEQ ID NO:411)

5) g1}11415040[ref|NP 068813.1] (NM_021978) suppression of tumorigenicity 14 (colon
carcinoma, matriptase, epithin); suppression of tumorigenicity 14 (colon carcinoma) ;
matriptase [Homo sapiens] (SEQ ID NO:412)

6) gi|7363445|ref|NP_035306.2| (NM_011176) protease, serine, 14 (epithin) [Mus
musculus] (SEQ ID NO:413)

7) gl]l6758444|ref|NP 446087.1| (NM_053635) suppression of tumorigenicity 14 (colon
carcinoma, matriptase, epithin) [Rattus norvegicus] (SEQ ID NO:414)

NOvV2la
NOV21lb

1

1
gi)12836503] 1 PTTEVPOAADEOCEARDEEE- - - - - - - - - PEGR
gi|10257390| 1 SDRARKGGGEPKIFEAET KYNSREEKVNGL EGVE D
gi|11415040| 1 SDRARKGGCEPKEFEAY KYNSRHEKVNGLIBEGVERL
gi|7363445] 1 SNRGREKAGH SODFGHGLKYNSRLENMNGF EGi'
gi|16758444| 1 NNRGREA( SODFGRGLKYNSRLENMNGF EGVEGLY
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WO 02/068649

10

15

20

25

30

35

40

45

50

55

60

65

70

Novzia
Nov21b
gi|12836503]
gi|10257390|
gi|11415040]
gi|7363445]|
gi|16758444|

Nov2la
NOV21lb
gi]12836503|
gi|10257390]
gi|11415040]
gi|7363445]
gi|16758444|

Nov2la
Nov21lb

gi|12836503 |
gi|10257390]
gi{11415040]
gi|7363445]
gi|16758444|

Nov2la
NOV21b
gi|12836503|
gi|10257390]|
gi|11415040|
gi|7363445|
gi|16758444]

NOov2la
NOV21b
gi]12836503|
g1|10257390|
gi|11415040]|
gi|7363445|
gi|16758444/|

NOvV2la
NOV21b
gi|12836503
gi|10257390|
gi|11415040|
gi|7363445]
gi|16758444]

NOv2la

NOV21b

gi|12836503]
gi|10257390]
gi|11415040]
gi|7363445]
g1]16758444 |

166
179
179
179
179

225
236
236

236

236

280
296
296
296
296

PCT/US02/02785

ELLSNSSTLA
LPPRARSLKS
LPPRAR ST KE
LEPRARALKS

)

279
LSP!EPHAL ans 295
(TLSMBPHALVOLCE 295
;SLSPWEPHAgVRQCG 295

J KP--—-GFEATFFQLPKMQSCGGFLSDTQG F 351
TFSPSYNﬁTFLS Qi FLVTLITNTDRRHP----GFEATFFQLPkMSSCGGLLSE oleTF 351

420
e
____________________________________________________________ 1
____________________________________________________________ 1
ONRR 399
GER 411
GEX 411
GEK 411
GEK 411




WO 02/068649

10

15

20

25

30

35

40

45

50

55

60

65

Nov2ia
Nov21b
gi|12836503]
gi|10257390|
gi|11415040]|
gi|7363445|
gi|16758444]

Nov21la
NOV21b
gi|12836503]
gi|10257390]
gi|11415040]|
gi|7363445]
gi|16758444|

NOvV2la
Nov21b
gi|12836503|
gi|10257390]|
gil11415040]
gi|7363445|
gi|16758444|

NOV2la
NOV21b

gi|12836503 |
gi]10257390|
gi|11415040]|
gi|7363445]
gi|16758444]

Nov2ia
NOv21b
gi|12836503|
gi|10257390]
gi|11415040|
gi|7363445]|
gi|16758444|

Nov2la
NoOV21b
gi|12836503
gi|10257390]|
gi|11415040]|
gi|7363445|
gi|16758444|

NOV21la
NOV21lb
gi|12836503|
gi|10257390]|
gi]11415040]|
gi[7363445|
gi|16758444|

467
467

481
527
527
527
527

16

16

539
587
587
587
587

60

60

596
647
647
647
647

112
112

652

707
707
707
707

172
172

228
232
772
827
827
827
827

CEEY:

712 D
767 B
767 B
767 E:
767 ;

rmkwqgmn

g g

#C

o

pRMﬂca
PRMYIC

GFINGGVDSCEEDLGGPL
R GIREDECQeDSEERL

PCT/US02/02785

16

16

538
586
586
586
586

HI- } 59
JGEWPWQVSL LRRkEHH J 59
1 595
646
646
646
646

171
171
711
766
766
766
766

227
231
771
826
826

GFLSGGVDSCQGDSGGPL%S‘E 826
GFISGGVDSCQGDSGGPLSS E| 826

256
260
799
855
855
855
855



WO 02/068649 PCT/US02/02785

Tables 21G-H lists the domain descriptions from DOMAIN analysis results against
NOV21. This indicates that the NOV21 sequence has properties similar to those of other

proteins known to contain this domain.

Table 21G Domain Analysis of NOV21

gnl|Smart |smart00020, 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:812)

CD-Length = 230 residues, 100.0% aligned

Score = 221 bits (563), Expect = 4e-59

NOov21: 27 RIVGGSAAGRGEWPWQVSLWLRRREHRCGAVLVAERWLLSAAHCFDVYGDPKQWAAFLGT 86

N A L O O L A AR | |+

Sbjct: 1 RIVGGSEANIGSFPWQVSLOYRGGRHFCGGSLISPRWVLTAAHCVY-GSAPSSIRVRLGS 59

10 NOov21i: 87 PFL-SGAEGQLERVARIYKHPFYNLYTLDYDVALLELAGPVRRSRLVRPICLPEPAPRPP 145

PAT L e AL L el el 0 L T I

Sbjct: 60 HDLSSGEETQTVKVSKVIVHPNYNPSTYDNDIALLKLSEPVILSDTVRPICLPSSGYNVP 119

NOV21: 146 DGTRCVITGWGSVRE-GGSMARQLQKAAVRLLSEQTCRRFYPVQISSRISEPPFFSPQ-- 202
15 RS L O N B O e A L +
Sbjct: 120 AGTTCTVSGWGRTSESSGSLPDTLQEVNVPIVSNATCRRAYSGGPAITDNMLCAGGLEGG 179

NOV21l: 203 ----QGDAGGPLACREPSGRWVLTGVTSWG-YGCGRPHFPGVYTRVAAVRGWI 250

[T1+1111 1 LELD 4+ DT e T+ T

20 Sbjct: 180 KDACQGDSGGPLVCN- ~-DPRWVLVGIVSWGSYGCARPNKPGVYTRVSSYLDWI 230

Table 21H Domain Analysis of NOV21

gnl|Pfam|pfam00089, trypsin, Trypsin. Proteins recognized include all
proteins in families S1, S2A, S2B, 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:813)
CD-Length = 217 residues, 100.0% aligned
Score = 177 bits (448), Expect = 9e-46

NOvV21l: 28 IVGGSAAGRGEWPWQVSLWLRRREHRCGAVLVAERWLLSAAHCFDVYGDPKQWAAFLGTP 87

RN N e s ) J

25 Sbjct: 1 IVGGREAQAGSFPWQVSLQVSSG-HFCGGSLISENWVLTAAHCVS - - -GASSVRVVLGEH 56

NOvV2l: 88 FLSGAEGQLER--VARIYKHPFYNLYTLDYDVALLELAGPVRRSRLVRPICLPEPAPRPP 145

. R I N e L+
30 Sbjct: 57  NLGTTEGTEQKFDVKKIIVHPNYNPDT--NDIALLKLKSPVTLGDTVRPICLPSASSDLP 114

NOV21: 146 DGTRCVITGWGSVREGGSMARQLOKAAVRLLSEQTCRRFYPVQISSR---ISEPPFFSPQ 202
‘ L] w1+ [+ 1+ | oa+] #l1] ] s
Sbjct: 115 VGTTCSVSGWGRTKNLGT-SDTLQEVVVPIVSRETCRSAYGGTVTDTMICAGALGGKDAC 173

35 NOvV21l: 203 QGDAGGPLACREPSGRWVLTGVTSWGYGCGRPHFPGVYTRVAAVRGWI 250

LI+ ]+ L1+ LU = LT ]

Sbjct: 174 QGDSGGPLVCSDG----ELVGIVSWGYGCAVGNYPGVYTRVSRYLDWI 217
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Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being
found in viruses, bacteria and eukaryotes . They include a wide range of peptidase activity,
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20
families (denoted S1 - S27) of serine protease have been identified, these being grouped into 6
clans on the basis of structural similarity and other functional evidence.

Tryptase is a tetrameric serine protease that is concentrated and stored selectively in
the secretory granules of all types of mast cells, from which it is secreted during mast cell
degranulation. Its exclusive presence in mast cells permits its use as a specific clinical
indicator of mast cell activation by measurement of its level in biologic fluids and as a
selective marker of intact mast cells using immunohistochemical techniques with antitryptase
antibodies. _

In addition, NOV21 nucleic acids and polypeptides are useful, inter alia, as novel
members of the protein families according to the presence of domains and sequences related to
previously described proteins. For example, NOV21 nucleic acids and polypeptides contain a
structural motif that is characteristic of protein sbelonging to the serine protease family of
proteins. Accordingly, NOV21 may be useful in the same ways other members of this family
are useful as detailed above.

The disclosed NOV21 nucleic acid of the invention encoding a Adrenal secretory
serine protease -like protein includes the nucleic acid whose sequence is provided in Table
21A, 21C 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 21A or 21C
while still encoding a protein that maintains its Adrenal secretory serine protease -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 of nonlimiting 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 2 percent of the

bases may be so changed.
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The disclosed NOV21 protein of the invention includes the Adrenal secretory serine
protease -like protein whose sequence is provided in Table 21B or 24D. The invention also
includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 21B or 21D while still encoding a protein that
maintains its Adrenal secretory serine protease -like activities and physiological functions, or a
functional fragment 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 Fa, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this Adrenal secretory serine protease -
like protein (NOV21) is a member of a “Adrenal secretory serine protease family”. Therefore,
the NOV21 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 NOV21 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in Von Hippel-Lindau (VHL) syndrome, cirrhosis,
transplantation, endometriosis, fertility, anemia, ataxia-telangiectasia, autoimmune disease,
hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, allergies,
immunodeficiencies, graft versus host disease (GVHD), lymphaedema, muscular dystrophy,
Lesch-Nyhan syndrome, myasthenia gravis, and/or other diseases and pathologies.

NOV21 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV21 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 NOV21 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV22
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NOV22 includes three novel adrenal secretory serine protease-like proteins disclosed
below. The disclosed sequences have been named NOV22a, and NOV22b.

NOV22a

A disclosed NOV22a nucleic acid of 796 nucleotides (also referred to as CG56643-01)

. encoding a novel adrenal secretory serine protease-like protein is shown in Table 22A. An

open reading frame was identified beginning with an ACC initiation codon at nucleotides 1-3
and ending with a TGA codon at nucleotides 763-765. The start and stop codons are shown in
bold in Table 22A, and the 5 and 3 untranslated regions, if any, are underlined. Because the
start codon of NOV22a is not a traditional initiation codon, NOV22a could be a partial reading

frame that extends further in the 5° direction.

Table 22A. NOV22a nucleotide sequence (SEQ ID NO:91).

ACCCGAGCAGGCCAAGATCCCCAGACCTGGTCTTGTGTCCTCCTTCCAGAATGTGGGGCCAGGCCTGCAATG
GAGAAGCCCACCCGGGTCETGCGCEGETTCGGAGCTGCCTCCEGEEAGEGTEGCCCTEGECAGGTCAGCCTGAAG
GAAGGGTCCCGGCACTTCTGCGGAGCAACTGTCGGTGGGEGACCGCTEGGCTGCTGTCTGCCECCCACTGCTTC
CATAGCACGAAGGTGGAGCAGGTTCEGGGCCCACCTGGECACTGCGTCCCTCCTEGGGCCTEEGCGEEAGCCCE
GTGAAGATCGGGCTGCEGCGGGTAGTGCTGCACCCCCTCTACAACCCTGGCATCCTGGACTTCGACCTGGECT
GTCCTGGAGCTGGCCAGCCCCCTGGCCTTCAACAAATACATCCAGCCTGTCTGCCTGCCCCTGGCCATCCAG
AAGTTCCCTGTGGGCCGGAAGTGCATGATCTCCGGATGEGGAAATACGCAGGAAGGAAATCTGCAGAAGGCG
TCCGTGGGCATCATAGACCAGAAAACCTGTAGTGTGCTCTACAACTTCTCCCTCACAGACCGCATGATCTGC
GCAGGCTTCCTGGAAGGCAAAGTCGACTCCTGCCAGGETGACTCTGGGGGCCCCCTGECCTGCGAGGAGECT
CCTGGCGTIGTTTTATCTGGCAGGGATCGTGAGCTGGEGTATTGGCTGCGCTCAGETTAAGAAGCCGGGCGTG
TACACGCGCATCACCAGGCTAAAGGGCTGGATCATCCAGGAGTGACCACCACGTGACTGCCCAGGCCGAGAC
TCTA

In a search of public sequence databases, the NOV22a nucleic acid sequence, located
on chromosome 19, has 278 of 428 bases (64%) identical to a gb: GENBANK-
ID:E13204|acc:E13204.1 mRNA from Homo sapiens (Human ¢cDNA encoding a serine
protease) (E = 1.6¢%).

The disclosed NOV22a polypeptide (SEQ ID NO:92) encoded by SEQ ID NO:91 has
254 amino acid residues and is presented in Table 22B using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV22a has no signal peptide and is
likely to be localized to the microbody (peroxisome) with a certainty of 0.5090. Alternatively,
NOV22a may also localize to the cytoplasm with a certainty of 0.4500, to the lysosome
(lumen) with a certainty of 0.2082, or the mitochondrial matrix space with a certainty of
0.1000.

Table 22B. Encoded NOV22a protein sequence (SEQ ID NO:92).

TRAGODPQTWSCVLLPECGARPAMEKPTRVVRGFGAASGEVPWQVSLKEGSREFCGATVVGDRWLLSAAHCE
HSTKVEQVRAHLGTASLLGLGGSPVKIGLRRVVLHPLYNPGILDFDLAVLELASPLAFNKY IQPVCLPLATQ
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KFPVGRKCMISGWGNTQEGNLQKASVGI IDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQGDSGGPLACEEA
PGVFYLAGIVSWGIGCAQVKKPGVYTRITRLKGWIIQE

A search of sequence databases reveals that the NOV22a amino acid sequence has 100
of 241 amino acid residues (41%) identical to, and 149 of 241 amino acid residues (61%)
similar to, the 273 amino acid residue ptnr:TREMBLNEW-ACC:BAB20278 protein from Mus
musculus (Mouse) (Type 1 Spinesin) (E = 3.1e™).

The adrenal secretory serine protease disclosed in this invention is predicted to be
expressed in at least the following tissues: Ovary, kidney, breast, lung, muscle, liver, spleen,
blood, lymphocyte. 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.

NOV22b '

In the present invention, the target sequence identified previously, NOV22a, was
subjected to the exon linking process to confirm the sequence. PCR primeré 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
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
PCR amplification based on the following pool of human 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,
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 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 NOV22b. This differs from the previously
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identified sequence (NOV22a) in having 43 additional aminoacids and different N and C
terminus.

A disclosed NOV22b nucleic acid of 992 nucleotides (also referred to as CG56643-02)
encoding a novel adrenal secretory serine protease-like protein is shown in Table 22C. An
open reading frame was identified beginning with an ATG initiation codon at nucleotides 101-
103 and ending with a TAA codon at nucleotides 920-922. The start and stop codons are

shown in bold in Table 22C, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 22C. NOV22b nucleotide sequence (SEQ ID NO:93).

GCTAGTCTATCCCGAGACCCCTCCCACTCCAACAGTTAATGCTTCCCTTGACCTCAGAATGGCCTCCTACAC
CTTACCCAGGTGCTAGCGGCGGCAGCCCCATGEGGGACAGTGGGGAGACTCTTGCGCTCTGAGCGGGCCATCAG
GCCCACCTCCTCCTCACTCTGTCEGCTTTGTGAGATTCCTGCAACTCTGTGAGCCCTGGTTTCTTCGTCTGTG
GGGTGGGGATGCTGCATCTCGGGGCTGTTATCGGAGCGGAACTGGAGCTGCTCTGATGATCACTGTGCACGT
GGCCTTTCTGGCTCTTTCCCTGGTAGCCACCAAGCCCGAGCTCCTGCAGAAGGCGTCCGTGEGGCATCATAGA
CCAGAAAACCTGTAGTGTGCTCTACAACTTCTCCCTCACAGACCGCATGATCTGCGCAGGCTTCCTGGAAGG
CAAAGTCGACTCCTGCCAGGGTGACTCTGGGGGCCCCCTGGCCTGCGAGGAGGCCCCTGECEGTGTTTTATCT
GGCAGGGATCGTGAGCTGGGGTATTGGCTGCGCTCAGGTTAAGAAGCCGGGCEGTGTACACGCGCATCACCAG
GCTAAAGGGCTGGATCCTGGAGATCATGTCCTCCCAGCCCCTTCCCATGTCTCCCCCCTCGACCACAAGGAT
GCTGGCCACCACCAGCCCCAGGACGACAGCTGGCCTCACAGTCCCGGGGGCCACACCCAGCAGACCCACCCC
TGGGGCTGCCAGCAGGGTGACGGECCAACCTGCCAACTCAACCTTATCTGCCGTGAGCACCACTGCTAGEGE
ACAGACGCCATTTCCAGACGCCCCGGAGGCCACCACACACACCCAGCTACCAGGTACCGGCAGAGACGGAGG
GATCCCTGGGAGTGGAGGCTCCCATGTTRAATCAGCCTGGGCTGCCTAACAAGACATAACGTCGTCCACTTTG
GGAGGCCGAGGCGGGCECATCAAGAGGTCAGGAGATCGAGACCATCCTGGCGAACA

In a search of public sequence databases, the NOV22b nucleic acid sequence, located
on chromosome 19, has 203 of 294 bases (69%) identical to a gb:GENBANK-
ID:AF133086|acc:AF133086.1 mRNA from Homo sapiens (membrane-type serine protease 1
mRNA, complete cds) (E = 3.6¢).

The disclosed NOV22b polypeptide (SEQ ID NO:94) encoded by SEQ ID NO:93 has
273 amino acid residues and is presented in Table 22D using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV22b has A signal peptide and is
likely to be localized to the mitochondrial inner membrane with a certainty of 0.8723.
Alternatively, NOV22b may also localize to the plasma membrane with a certainty of 0.6500,
to the mitochondrial intermembrane space with a certainty of 0.5053, or the mitochondrial |
matrix space with a certainty of 0.3617. The most likely cleavage site for NOV22b is between
positions 43 and 44: GDA-AS. *

Table 22D. Encoded NOV22b protein sequence (SEQ ID NO:94).

MGTVGRLLRSERAIRPTSSSLCGFVRFLQLCEPWFLRLWGGDAASRGCYRSGTGAALMITVHVAFLALSLVA
TKPELLOKASVGIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQGDSGGPLACEEAPGVFYLAGIVSWGIG
CAQVKKPGVYTRITRLKGWILEIMSSQPLPMSPPSTTRMLATTSPRTTAGLTVPGATPSRPTPGAASRVTGQ
PANSTLSAVSTTARGQTPFPDAPEATTHTQLPGTGRDGGIPGSGESHVNQPGLPNKT
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A search of sequence databases reveals that the NOV22b amino acid sequence has 49
of 90 amino acid residues (54%) identical to, and 63 of 90 amino acid residues (70%) similar
to, the 277 amino acid residue ptnr:SPTREMBL-ACC:096899 protein from Scolopendra
subspinipes (Plasminogen Activator Spa) (E = 43¢,

NOV22b is predicted to be expressed in at least the following tissues: adrenal gland,
bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia
nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart,
kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate,
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid,
trachea and uterus. .

NOV22c

A disclosed NOV22¢ nucleic acid Aof 912 nucleotides (also referred to as CG56643-03) -
encoding a novel adrenal secretory‘serine protease-like protein is shown in Table 22E. An’
open reading frame was identified beéinning with an ATG initiation codon at nucleotides 77-
79 and ending with a TAA codoﬂ ‘at nucléotides 896-898. The start and stop codons are

shown in bold in Table 22E, and the 5° and 3’ untranslated regions, if any, are underlined.

Table 22E NOV22c nucleotide sequence (SEQ ID NO:95).

CACTCCAACAGTTAATGCTTCCCTTGACCTCAGAATGGCCTCCTACACCTTACCCAGGTGCTAGGGCGGCAG
CCCCATGGGGACAGTGGGGAGACTCTTGCGCTCTGAGCGEGGCCATCAGGCCCACCTCCTCCTCACTCTGTGG
CTTTGTGAGATTCCTGCAACTCTGTGAGCCCTGGTTTCTTCGTCTGTCGGGGTGGGGATGCTGCATCTCGGGG
CTGTTATCGGAGCGGAACTGGAGCTGCTCTGATGATCACTGTGCACGTGGCCTTTCTGGCTCTTTCCCTGGT
AGCCACCAAGCCCGAGCTCCTGCAGAAGGCGTCCGTGGGCATCATAGACCAGAAAACCTGTAGTGTGCTCTA
CAACTTCTCCCTCACAGACCGCATGATCTGCGCAGGCTTCCTGGAAGGCAAAGTCGACTCCTGCCAGGGTGA
CTCTGGGGGCCCCCTGGCCTGCGAGGAGGCCCCTCGGCGTGTTTTATCTGGCAGGGATCGTGAGCTGGGGTAT | .-
TGGCTGCGCTCAGGTTAAGAAGCCGGGCGTGTACACGCGCATCACCAGGCTAAAGGGCTGGATCCTGGAGAT
CATGTCCTCCCAGCCCCTTCCCATGTCTCCCCCCTCGACCACAAGGATGCTGGCCACCACCAGCCCCAGGAC
GACAGCTGGCCTCACAGTCCCGGGGGCCACACCCAGCAGACCCACCCCTGGGGCTGCCAGCAGGGTGACGGG
CCAACCTGCCAACTCAACCTTATCTGCCGTGAGCACCACTGCTAGGGGACAGACGCCATTTCCAGACGCCCC
GGAGGCCACCACACACACCCAGCTACCAGGTACCGGGAGAGACGGAGGGATCCCTGGGAGTGGAGGGTCCCA
TGTTAATCAGCCTGGGCTGCCTAACAAGACATAACGTCGTCCACTTTG

In a search of public sequence databases, the NOV22c¢ nucleic acid sequence, located
on chromosome 19, has 203 of 294 bases (69%) identical to a gb:GENBANK-
ID:E13204jacc:E13204.1 mRNA from Homo sapiens (Human cDNA encoding a serine
protease) (E = 1.3e'18).

The disclosed NOV22c polypeptide (SEQ ID NO:96) encoded by SEQ ID NO:95 has
273 amino acid residues and is presented in Table 22F using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV22c¢ has A signal peptide and is
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likely to be localized to the mitochondrial inner membrane with a certainty of 0.8723.
Alternatively, NOV22c may also localize to the plasma membrane with a certainty of 0.6500,
to the mitochondrial intermembrane space with a certainty of 0.5053, or the mitochondrial
matrix space with a certainty of 0.3617. The most likely cleavage site for NOV22c¢ is between
positions 43 and 44: GDA-AS.

Table 22F. Encoded NOV22c¢ protein sequence (SEQ ID NO:96).

MGTVGRLLRSERAIRPTSSSLCGFVRFLQLCEPWFLRLWGGDAASRGCYRSGTGAALMITVHVAFLALSLVA
TKPELLQKASVGIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQGDSGGPLACEEAPGVFYLAGIVSWGIG
CAQVKKPGVYTRITRLKGWILEIMSSQPLPMSPPSTTRMLATTSPRTTAGLTVPGATPSRPTPGAASRVTGQ
PANSTLSAVSTTARGQTPFPDAPEATTHTQLPGTGRDGGIPGSGGSHVNQPCLPNKT

A search of sequence databases reveals that the NOV22c¢ amino acid sequence has 49
of 90 amino acid residues (54%) identical to, and 63 of 90 amino acid residues (70%) similar
to, the 277 amino acid residue ptnr:SPTREMBL-ACC:096899 protein from Scolopendra
subspinipes (Plasminogen Activator SPA) (E = 4.5¢7%).

NOV22c¢ is predicted to be expressed in at least the following tissues: adrenal gland,
bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia
nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart,
kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate,
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid,
trachea and uterus. .

The disclosed NOV22a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 22G..

Table 22G. BLAST results for NOV22a
Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)
gi|16758444 |ref |[NP_ | suppression of 855 109/251 148/251 7e-55
446087.1| tumorigenicity 14 (43%) (58%)
(NM_053635) (colon carcinoma,
matriptase,
epithin) [Rattus
norvegicus]
gi|7363445]ref |[NP_0 | protease, serine, 855 110/248 150/248 7e-54
35306.2] 14 (epithin) [Mus ’ (44%) (60%)
(NM_011176) musculus]
gi|9757702|dbj|BABO | homolog of human 845 113/261 156/261 2e-52
8218.1| (AB038498) MT-SP1 [Xenopus (43%) (59%)
laevis]
gi[10257390|gb[AAGL | serine protease 855 107/248 145/248 3e-52
5395.1|AF057145_1 TADG15 [Homo (43%) (58%)
(AF057145) sapiens]
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gi|11415040|ref [NP_ | suppression of 855 107/248 145/248 3e-52
068813.1] tumorigenicity 14 (43%) (58%)
(NM_021978) ‘(colon carcinoma,

matriptase,

epithin);

suppression of
tumorigenicity 14
(colon
carcinoma) ;
matriptase [Homo
sapiens]

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 22H. In the ClustalW alignment of the NOV22 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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 étructure or

function.

Table 22H. ClustalW Analysis of NOV22

1) Novel NOV22a (SEQ ID NO:92)

2) ©Novel NOV22b (SEQ ID NO:94)

3) ©Novel NOV22c (SEQ ID NO:96)

4) gi|16758444|ref|NP_446087.1] (NM_053635) suppression of tumorigenicity 14 .(colon
carcinoma, matriptase, epithin) [Rattus norvegicus] (SEQ ID NO:414)

5) gi|7363445|ref|NP_035306.2| (NM 011176) protease, serine, 14 (epithin) [Mus
musculus] (SEQ ID NO:413)

6) gi}9757702|dbj|BAB08218.1| (AB038498) homolog of human MT-SP1 [Xenopus laevis]
(SEQ ID NO:415)-

7) gi|10257390|gb|AAG15395.1|AF057145_1 (AF057145) serine protease.TADG15 [Hbmo
sapiens] (SEQ ID NO:411)

8) gi|11415040|ref|NP_068813.1| (NM_021978) suppression of tumorigenicity 14,(colon
carcinoma, matriptase, epithin); suppression of tumorigenicity 14 (colon carcinoma);
matriptase [Homo sapiens] (SEQ ID NO:412)

NOV22a
NOv22b

Nov22e

gi|16758444 |ref
gi|7363445|ref|
gi|9757702|dbj |
gi|10257390|gb|
gi|11415040 |ref

NOv22a
Nov22b
Nova2c
gi|16758444 |xref
gi|7363445|ref]
gi|9757702|dbj |
gi|10257390 |gb|
gi}11415040 |ref
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gi|16758444 |ref
gi|7363445|ref|
gi|9757702|db]|
gi]10257390|gb]|
gi|11415040 |ref

NOV22a
NOV22b
Nov22c
gi|16758444 |ref
gi}7363445|ref|
gi|9757702|dbj|
gi]10257390|gb|
gi|11415040|ref

Nov22a
NOV22b

NOv22¢
gi|16758444 |ref
gi|7363445|ref|
gi|9757702|dbj |
gi|10257390|gb|
gi|11415040 |ref

NOv22a
Nov22b
Nov22c .
gi|16758444 |ref
gi|7363445|ref|
gi|9757702 | dbj |
gi|10257390|gb]|
gi|11415040 |ref

Nov22a
NOV22b

NOV22¢c

gi|16758444 |ref
gi|7363445|ref|
gi| 9757702 |dbj|
gi|10257390|gb|
gi|11415040 |ref

NOov22a
NOV22b

NOvV22¢

gi|16758444 |ref
gi|7363445|zef|
gi[9757702|dbj |
gi[10257390|gb|
gi|11415040 |ref

NOV22a
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NOV22b

Nov22c

gi|16758444|ref
gi|7363445|ref|
gi|9757702|dbj |
gi|10257390|gb|
gi|11415040|ref

Nov22a
Nov22b

NOV22c
gi|16758444 |ref
gi|7363445]|ref]|
gi|9757702|dbj|
gi|10257390|gb|
gi|11415040|ref

NOV22a
NOV22b

Nov22e
gi|[16758444|ref
gi|7363445 |ref|
gi|9757702|dbj |
gi|10257390|gb|
gi|11415040|zef

Nov22a
NOV22b
NOv22c
gi|16758444|ref
gi|7363445|ref|
gi|9757702|dbj |
gi|10257390|gb|
gi]|11415040|ref

NOV22a
NOV22b
NOV22c¢
gi|16758444|ref
gi|7363445 |ref|
gi|9757702{dbj |
gi|10257390]|gb]
gi|11415040|ref

Nov22a
NOV22b
NOV22¢
gi|16758444|ref
gi|7363445|ref]
gi |9757702 |dbj |
gi|10257390|gb]|
gi|11415040 |ref

NoV22a
NOV22b
NOV22c
gi|16758444|ref
gi|7363445|ref]
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gi|9757702|dbj |
gi|10257390|gb|
gi 11415040 |ref [Jipexeppgyt

RNKPGVY TR SBIRDWI Ki

Tables 221-J lists the domain descriptions from DOMAIN analysis results against

NOV22. This indicates that the NOV22 sequence has properties similar to those of other

proteins known to contain this domain.

NOv22:
Sbjct:
NOV22:
Sbjct;
NOV22:
Sbjct:
NOvV22:

Sbjct:

NOv22:
Sbjct:
NOv22:
Sbjct:
Nov22:

Sbjct:

Table 221 Domain Analysis of NOV22

gnl|Smart|smart00020, 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 residuesg. (SEQ ID
NO:812) ’

CD-Length = 230 residues, 100.0% aligned

Score = 220 bits (560), Expect = 9e-59

29 RVVRGFGAASGEVPWQVSLK-EGSRHFCGATVVGDRWLLSAAHCFHSTKVEQVRAHLGTA 87

S L S T e S R R R I

1 RIVGGSEANIGSFPWQVSLQYRGGRHFCGGSLISPRWVLTAAHCVYGSAPSSIRVRLGSH 60

88  SLLGLGGSPVKIGLRRVVLHPLYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAIQKFP 147
SR R L O A S S O s A A ] DR
61  DLSSGEE-TQTVKVSKVIVHPNYNPSTYDNDIALLKLSEPVTLSDTVRPICLPSSGYNVP 119

148 VGRKCMISGWGNTQEGN---=--- LQKASVGIIDQKTCSVLY - -NFSLTDRMICAGFLEGK 199

| L+l N N N R

120 AGTTCTVSGWGRTSESSGSLPDTLQEVNVPIVSNATCRRAYSGGPAITDNML.CAGGLEGG 179

200 VDSCQGDSGGPLACEEAPGVFYLAGIVSWG-IGCAQVKKPGVYTRITRLKGWI 251

eLLLLEEEL) T+« LT HE T+ FH e ]

180 KDACQGDSGGPLVCND-~PRWVLVGIVSWGSYGCARPNKPGVYTRVSSYLDWI 230

Table 22J Domain Analysis of NOV22

gnl|Pfam|pfam00089, trypsin, Trypsin. Proteins recognized include all
proteins in families S1, S2A, S2B, 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:813)

CD-Length = 217 residues, 100.0% aligned

Score = 192 bits (488), Expect = 2e-50

30 VVRGFGAASGEVPWQVSLKEGSRHFCGATVVGDRWLLSAAHCFHSTKVEQVRAHLGTASL 89

L] bl s 1 THI e+ [+ ]+] 1] ] 4]

1 IVGGREAQAGSFPWQVSLQVSSGHFCGGSLISENWVLTAAHCVSGASSVRVVL~~-GEHNL 58

90  LGLGGSPVKIGLRRVVLHPLYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAIQKFPVG 149
|+ | werrrs]] ] [+]+]+] |1+ |+l ] ]
59  GTTEGTEQKFDVKKIIVHPNYNPD--TNDIALLKLKSPVTLGDTVRPICLPSASSDLPVG 116

150 RKCMISGWGNTQEGN- ---LOKASVGIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQG 205

I #1111+ S R LI s S LY ey
117 TTCSVSGWGRTKNLGTSDTLQEVVVPIVSRETCRSAYGGTVTDTMICAGALGGK-DACQG 175
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NOv22: 206 DSGGPLACEEAPGVFYLAGIVSWGIGCAQVKKPGVYTRITRLKGWI 251

T ]+ [T 1T P T++] ]

Sbjct: 176 DSGGPLVCSDG----ELVGIVSWGYGCAVGNYPGVYTRVSRYLDWI 217

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being
found in viruses, bacteria and eukaryotes [1] . They include a wide range of peptidase activity,
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20
families (denoted S1 - S27) of serine protease have been identified, these being grouped into 6
clans on the basis of structural similarity and other functional evidence [1].

Tryptase is a tetrameric serine protease that is concentrated and stored selectively in
the secretory granules of all types of mast cells, from which it is secreted during mast cell
degranulation. Its exclusive presence in mast cells permits its use as a specific clinical
indicator of mast cell activation by measuremenit of its level in biologic fluids and as a
selective marker of intact mast cells using immunohistochemical techniques with antitryptase
antibodies. Vanderslice [2] demonstrated the existence of multiple tryptases. In this respect,
mast cell tryptase is like other serine proteases such as glandular kallikrein and trypsin, which
are also members of multigene families. Miller et al. [3] mapped both alpha-tryptase and beta-
tryptase to human chromosome 16 by PCR analysis of DNA from human/hamster somatic cell
hybrids. Miller et al. [3] cloned a second cDNA for human tryptase, called beta-trypfase, from -
a mast cell cDNA library. The 1,142 bases of beta-tryptase were found to encode a 30-amino
acid leader sequence of 3,089 daltons and a 245-amino acid catalytic region of 27,458 daltons.
The amino acid sequence of beta-tryptase was found to be 90% identical with that of alpha-
tryptase, the first 20 amino acids of the catalytic portions being 100% identical. Both alpha-
and beta-tryptase sequences were localized to human chromosome 16 by analysis of DNA
preparations from 25 human/hamster somatic cell hybrids by PCR.

Because of the presence of the trypsin domains and the homology to the adrenal
secretory serine protease, we anticipate that the novel sequence described here will have useful
properties and functions similar to these genes.

Thé disclosed NOV22 nucleic acid of the invention encoding a Adrenal secretory
serine protease -like protein includes the nucleic acid whose sequence is provided in Table
22A, 25C, 25E 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 224,
25C, or 25E while still encoding a protein that maintains its Adrenal secretory serine protease
-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
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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
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 36 percent of the
bases may be so changed.

The disclosed NOV22 protein of the invention includes the Adrenal secretory serine
protease -like protein whose sequence is provided in Table 22B, 25D, or 25F. The invention
also inclu&es a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 22B, 25D, or 25F while still encoding a protein that
maintains its Adrenal secretory serine protease -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 57 percent of the
residues may be so changed.

The invention further encompasses antibodies and aﬂtibody fragments, such as Fy, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this Adrenal secretory serine protease -
like protein (NOV22) is a member of a “Adrenal secretory serine protease family”. Therefore,
the NOV22 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 NOV22 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in Von Hippel-Lindau (VHL) syndrome, cirrhosis,
transplantation, endometriosis, fertility, anemia, ataxia-telangiectasia, autoimmune disease,
hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, allergies,
immunodeficiencies, graft versus host disease (GVHD), lymphaedema, muscular dystrophy,
Lesch-Nyhan syndrome, myasthenia gravis, and/or other diseases and pathologies.

NOV22 nucleic acids and polypeptides are further useful in the generation of

antibodies that bind immuno-specifically to the novel NOV22 substances for use in
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therapeutic or diagnostic methods. These antibodies may be generated according to methods
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-
NOVX Antibodies™ section below. The disclosed NOV22 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV23

NOV23 includes three novel serine protease DESC1 protease-like proteins disclosed
below. The disclosed sequences have been named NOV23a, NOV23b, NOV23c¢, and
NOV23d.

NOV23a

The disclosed NOV23a nucleic acid of 1546 nucleotides (also referred to as CG56647-
02) encoding a novel serine protease DESC1-like protein is shown in Table 23A. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 101-103
and ending with a TAG codon at nucleotides 1481-1483. Putative untranslated regions, if any,
found upstream from the initiation codon and downstream from the termination codon are

underlined in Table 23A, and the start and stop codons are in bold letters.

Table 23A. NOV23a Nucleotide Sequence (SEQ ID NO:97)

GCCCCTGCCATAGGAGCCGCGCACTGTCATTTCACCGTCTCCTGATGCCATTCCAGAGEGTTACGCCCTGA
AGTCAGCTCAGATCCTGGGCCAGGCACTGCATGCGAGACAGGCATGAGCAGGACCTCTTTCTGCCTTCGA
GGAAAACACGGGGGCATCTGGGGCTCACTTGGCACTCATCCACCTTGTGCTEGTACCTGGGGACCTCCGRC
CTTCCTCTCTACACAGGGCTTCCACGTGGACCACACGGCCGAGCTGCGEGGGAATCCGGTCGACCAGCAGT
TTGCGGCGEGAGACCTCGGACTATCACCGCACGCTGACGCCCACCCTGEAGGCACTGTTTGTAAGTAGTT
TTCAGAAGACAGAGTTAGAGGCAAGCTGCGTGGGTTGCTCGGTACTGAAT TATAGGGATGGGAACTCCAG
TGTCCTCGTACATTTCCAGCTGCACTTTCTGCTGCGACCCCTCCAGACGCTGAGCCTGEGCCTGGAGGAG
GAGCTATTGCAGCGAGGGATCCGGGCAAGGCTGCGGGAGCACGGCATCTCCCTGGCTGCCTATGGCACAA
TTGTGTCGGCTGAGCTCACAGGTAGACATAAGGGACCCTTGGCAGAAAGAGACTTCARATCAGGTCGCTG
TCCAGGGAACTCCTTTTCCTGCGGGAACAGCCAGTGTGTGACCAAGETGAACCCGGAGTGTGACGACCAG
GAGGACTGCTCCGATGGGTCCGACGAGGCGCACTGCGAGTGTGECTTGCAGCCTGCCTGCGAGGATGGECCG
GCAGGATCGTGGGCEGCATGGAAGCATCCCCGGGGGAGTTTCCGTGGCAAGCCAGCCTTCGAGAGAACAA
GGAGCACTTCTGTGGGGCCGCCATCATCAACGCCAGGETGECTGETGTCTGCTGCTCACTGCTTCAATGAG
TTCCAAGACCCGACGAAGTGGGTGGCCTACGTGGGTGCGACCTACCTCAGCGGCTCGGAGECCAGCACCE
TGCGGGCCCAGGTGEGTCCAGATCGTCAAGCACCCCCTGTACAACGCGGACACGGCCGACTTTGACGTGGC
TGTGCTGGAGCTGACCAGCCCTCTGCCTTTCGGCCGGCACATCCAGCCCGTETGCCTCCCGGCTGCCACA
CACATCTTCCCACCCAGCAAGAAGTGCCTGATCTCAGGCTGGGECTACCTCAAGGAGGACTTCGTGGTCA
AGCCAGAGGTGCTGCAGAAAGCCACTGTGGAGCTGCTGGACCAGGCACTGTGTGCCAGCTTGTACGGCCA
TTCACTCACTGACAGGATGGTGTGCGCTGGCTACCTGGACGEGGAAGGTEGGACTCCTGCCAGGGTGACTCA
GGAGGACCCCTGETCTGCGAGEAGCCCTCTGGCCEGTTCTTTCTGGCTEECATCEGTCAGCTCEGGAATCE
GGTGTGCGGAAGCCCGGCGTCCAGGGGTCTATGCCCGAGTCACCAGGCTACGTGACTGGATCCTGGAGEC
CACCGAAAGGTAGAAGATGATGTACGTGCCTATCTTGATTTAGGGAGAACGGATATCGTCATAGTATCTT
CATAAT
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The disclosed NOV23a nucleic acid sequence, located on chromosome 19, has 356 of
566 bases (62%) identical to a gb: GENBANK-ID:AF133086jacc:AF133086.1 mRNA from
Homo sapiens (membrane-type serine protease 1 mRNA, complete cds) (E = 1.1

A disclosed NOV23a polypeptide (SEQ ID NO:98) encoded by SEQ ID NO:97 is 460
amino acid residues and is presented using the one-letter amino acid code in Table 23B.
Signal P, Psort and/or Hydropathy results predict that NOV23a contains no signal peptide and

is likely to be localized in the microbody (peroxisome) with a certainty of 0.5387.

Table 23B. Encoded NOV23a protein sequence (SEQ ID NO:98).

MGDRHEQDLFLPSRKTRGHLGLTWHSSTLCCTWGPPAFLSTQGFHVDHTAELRGIRWTSSLRRETSDYHRTL?PT
LEALFVSSFQKTELEASCVGCSVLNYRDGNSSVLVHFQLHFLLRPLOTLSLGLEEELLQRGIRARLREHGI SLAA
YGTIVSAELTGRHKGPLAERDFKSGRCPGNSFSCGNSQCVTKVNPECDDQEDCSDGSDEAHCECGLQPAWRMAGR
IVGGMEASPGEFPWQASLRENKEHFCGAAI INARWLVSAAHCFNEFQDPTKWVAYVGATYLSGSEASTVRAQVVQ
IVKHPLYNADTADFDVAVLELTSPLPFGRHIQPVCLPAATHI FPPSKKCLISGWGYLKEDFVVKPEVLQKATVEL
LDQALCASLYGHSLTDRMVCAGYLDGKVDSCQGDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRPGVYARVTRL,
RDWILEATER

The disclosed NOV23a amino acid sequence has 112 of 248 amino acid residues
(45%) identical to, and 157 of 248 amino acid residues (63%) similar to, the 422 amino acid
residue ptnr:SPTREMBL-ACC:Q9ULS52 protein from Homo sapiens (Human) (serine
protease DESC1) (E = 1.1¢™%).

NOV23a is predicted to be expressed in at least Ovary, kidney, breast, lung, muscle,
liver, spleen, blood and lymphocyte. 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, and/or RACE sources.
NOV23b

A disclosed NOV23b nucleic acid of 1777 nucleotides (also referred to as CG56647-
03) encoding a novel serine protease DESC1-like protein is shown in Table 23C. An open
reading frame was identified beginning with an ATG initiation codon at nucleotides 101-103
and ending with a TAG codon at nucleotides 1631-1633. Putative untranslated regions, if any,
found upstream from the initiation codon and downstream from the termination codon are-

underlined in Table 23C, and the start and stop codons are in bold letters.

Table 23C. NOV23b Nucleotide Sequence (SEQ ID NO:99)

GCCCCTGCCATAGGAGGCGGGGACTGTCATTTCACCGTCTCCTGATGCCATTCCAGAGGTTACGCCCTGA
AGTCAGCTCAGATCCTGGECCAGGCACTGCATGGGAGACAGGCATGAGCAGGACCTCTTTCTGCCTTCGA
GGAAAARCACGGGGGCATCTGGGGCTCACTTGGCACTCATCCACCTTGTGCTGTACCTGGGRACCTCCEGE
CTTCCTCTCTACACAGGGCTTCCACGTGGACCACACGECCGAGCTCCGGECAATCCGGTEGACCAGCAGT
TTGCGGCGGGAGACCTCGGACTATCACCGCACGCTGACGCCCACCCTGGAGGCACTGTTTGTAAGTAGTT
TTCAGARGACAGAGTTAGAGGCAAGCTGCGTGGGTTGCTCGGTACTGAATTATAGGGATGGGAACTCCAG
TGTCCTCGTACATTTCCAGCTGCACTTTCTGCTGCGACCCCTCCAGACGCTEAGCCTGEGCCTGGAGGAG
GAGCTATTGCAGCGAGGGATCCGEGGCAAGGCTGCGGGAGCACGGCATCTCCCTGECTGCCTATGGCACAA
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TTGTGTCGGCTGAGCTCACAGGGAGACATAAGGGACCCTTGGCAGAAAGAGACTTCAAATCAGGCCGCTG
TCCAGGGAACTCCITTTCCTGCGGGAACAGCCAGTGTGTGACCAAGGTGAACCCGGAGTGTGACGACCAG
GAGGACTGCTCCGATGGGTCCGACGAGGCGCACTGCGAGTGTGGCTTGCAGCCTGCCTGGAGGATGGCCG
GCAGGATCGTGGGCGGCATGGAAGCATCCCCGGGGEGAGTTTCCGTGGCAAGCCAGCCTTCGAGAGAACAA
GGAGCACTTCTGTGGGGCCGCCATCATCAACGCCAGGTGGCTGGTGTCTGCTGCTCACTGCTTCAATGAG
TTCCAAGACCCGACGAAGTGGGTGGECCTACGTGGGTGCGACCTACCTCAGCGGCTCGGAGGCCAGCACCG
TGCGGGCCCAGGTGGTCCAGATCGTCAAGCACCCCCTGTACAACGCGGACACGGCCGACTTTGACGTGGC
TGTGCTGGAGCTGACCAGCCCTCTGCCTTTCEGGCCGGCACATCCAGCCCGTGTGCCTCCCGGCTGCCACA
CACATCTTCCCACCCAGCAAGAAGTGCCTGATCT CAGGCTGGGGCTACGTGCTGCAGAAAGCCACTGTGG
AGCTGCTGGACCAGGCACTGTGTGCCAGCTTGTACGGCCATTCACTCACTGACAGGATGGTGTGCGCTGG
CTACCTGGACGGGAAGGTGGACTCCTGCCAGGGTGACTCAGGAGGACCCCTGGTCTGCGAGGAGCCCTCT
GGCCGGTTGTTTCTCGCTGGCATCEGTGAGCTGEGGAATCGGGTGTGCGGAAGCCCGGCATCCAGEGGRTCT
ATGCCCGAGTCACCAGGCTACGCGACTGGATCCTGEAGGCCACCACCAAAGCCAGCATGCCTCTGGCCCC
CACCATGGCTCCTGCCCCTGCCGCCCCCAGCACAGCCTGGCCCACCAGTCCTGAGAGCCCTGTGGTCAGC
ACCCCCACCAAATCGATGCAGGCCCTCAGTACCGTGCCTCTTGACTGGGTCACCGTTCCTAAGCTACAAG
GTATTTTCGGGGCAGARAGGTAGAAGATGATGTACGTGCCTATCTTGATTTAGGGAGAACGGATATCGTC
ATAGTATCTTCATAATTTTGGATCTTCCTCTTCAAGGARAGGTCACATGTGTATCCGTTTATTCCCATCT
TACGTTGCGTGTACCCTCATGGTATCT

The disclosed NOV23b nucleic acid sequence, located on chromosome 19, has 208 qf
327 bases (63%) identical to a gh: GENBANK-ID:AF098327|acc:AF098327. l’mRNA from
Homo sapiens (putative mast cell mMCP-7-like II typtase gene, complete cds) (E = 2.8¢™%).

A disclosed NOV23b polypeptide (SEQ ID NO:100) encoded by SEQ ID NO:99 is
510 amino acid residues and is presented using the one-letter amino acid code in Table 23D.
Signal P, Psort and/or Hydropathy results predict that NOV23b contains no signal peptide and

is likely to be localized in the microbody (peroxisome) with a certainty of 0.5131.

Table 23D. Encoded NOV23b protein sequence (SEQ ID NO:100).

MGDRHEQDLFLPSRKTRGHLGLTWHS STLCCTWGPPAFLSTQGFHVDHTAELRGIRWTSSLRRETSDYHRTLTPT
LEALFVSSFQKTELEASCVGCSVLNYRDGNSSVLVHFQLHFLLRPLOTLSLGLEEELLOQRGIRARLREHGISLAA
YGTIVSAELTGRHKGPLAERDFKSGRCPGNSFSCGNSQCVTKVNPECDDQEDCSDGSDEAHCECGLQPAWRMAGR
IVGGMEASPGEFPWQASLRENKEHFCGAAI INARWLVSAAHCFNEFQDPTKWVAYVGATYLSGSEASTVRAQVVQ
IVKHPLYNADTADFDVAVLELTSPLPFGRHIQPVCLPAATHI FPPSKKCLISGWGYVLOKATVELLDQALCASLY
GHSLTDRMVCAGYLDGKVDSCQGDSGGPLVCEEPSGRLFLAGIVSWGIGCAEARHPGVYARVTRLRDWILEATTK
ASMPLAPTMAPAPAAPSTAWPTSPESPVVSTPTKSMQALSTVPLDWVTVPKLQGIFGAER

The disclosed NOV23b amino acid sequence has 109 of 246 amino acid residues
(44%) identical to, and 152 of 246 amino acid residues (61%) similar to, the 422 amino acid
residue ptnr:SPTREMBL-ACC:Q9ULS52 protein from Homo sapiens (Human) (serine
protease DESC1) (E = 1.3¢™%).

NOV23b is predicted to be expressed in at least the following tissues: adrenal gland,
bone marrow, brain-amygdala, brain-cerebellum, brain-hippocampus, brain-substantia nigra,
brain-thalamus, brain-whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney,
lymphoma-Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland,
skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and
uterus. Expression information was derived from the tissue sources of the sequences that were

included in the derivation of the NOV23b sequence.
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NOV23c

A disclosed NOV23c¢ nucleic acid of 815 nucleotides (also referred to as CG56647-01)
encoding a novel adrenal secretory serine protease-like protein is shown in Table 23E. An
open reading frame was identified beginning with a GGT initiation codon at nucleotides 1-3
and ending with a TAA codon at nucleotides 787-789. The start and stop codons are shown in
bold in Table 23E, and the 5’ and 3’ untranslated regions, if any, are underlined. Because the
start codon of NOV23c is not a traditional initiation codon, NOV23c could be a partial reading

frame that extends further in the 5’ direction.

Table 23E. NOV23c nucleotide sequence (SEQ ID NO:101).

GETCCTGCCTTCGTGGGGTCATGGCTGGTGACCTGCTGTCTTGCAGAGTGTGGCTTGCAGCCTGCCTGGAGG
ATGGCCGGECAGGATCGTGGGCEECATGGAAGCATCCCCEGEGEAGTTTCCGTGGCAAGCCAGCCTTCGAGAG
AACAAGGAGCACTTCTGTGGGGCCGCCATCATCAACGCCAGGTEGCTGGTGTCTGCTGCTCACTGCTTCAAT
GAGTTCCAAGACCCGACGAAGTGGGTGGCCTACGTGGGTGCGACCTACCTCAGCGGCTCEGAGGCCAGCACT
GTGCGGGCCCAGGTEGTCCAGATCGTCAAGCACCCCCTGTACAACGCEGACACGGCCGACTTTGACGTGGCT
GTGCTGGAGCTGACCAGCCCTCTGCCTTTCGGCCGGCACATCCAGCCCGTGTECCTCCCEGGCTGCCACACAC
ATCTTCCCACCCAGCAAGAAGTGCCTGATCTCAGGCTGGGGCTACCTCAAGGAGGACTTCCGTAAGCATCTT
CCTCTGCAGAAAGCCACTGTGCAGCTGCTGGACCAGGCACTGTGTGCCAGCTTGTACGGCCATTCACTCACT
GACAGGATGGTGTGCGCTGGCTACCTGGACGGGAAGGTGGACTCCTGCCAGGGTGACTCAGGAGGACCCCTG
GTCTGCGAGGAGCCCTCTGGCCGETTCTTTCTCGCTGGCATCGTGAGCTGEEGAATCAGGTGTGCGGAAGCT
CGGCGTCCAGGGGTCTATGCCCGAGTCACCAGGCTACGTGACTGGATCCTGGAGGCCACCCGTTCCTAAQQI
ACAAGGTATTTTCGGGGCAGAAA

In a search of public sequence databases, the NOV23c nucleic acid sequence, located
on chromosome 19, has 350 of 564 bases (62%) identical to a gb:GENBANK-
ID:E13204[acc:E13204.1 mRNA from Homo sapiens (Human cDNA encoding a serine
protease) (E = 3.2¢™%).

The disclosed NOV23c polypeptide (SEQ ID NO:102) encoded by SEQ ID NO:101
has 262 amino acid residues and is presented in Table 23F using the one-letter amino acid
code. Signal P, Psort and/or Hydropathy results predict that NOV23c has no signal peptide
and is likely to be localized extracellularly with a certainty of 0.3750. Altematively, NOV23c
may also localize to the microbody (peroxisome) with a certainty of 0.1391, to'the
endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum
(lumen) with a certainty of 0.1000. The most likely cleavage site for NOV23c is between
positions 15 and 16: CLA-EC.

Table 23F. Encoded NOV23c protein sequence (SEQ ID NO:102).

GPAFVGSWLVTCCLAECGLQPAWRMAGRIVGGMEASPGEFPWQASLRENKEHFCGAAT INARWLVSAAHCEFN
EFQDPTKWVAYVGATYLSGSEASTVRAQVVQIVKHPLYNADTADFDVAVLELTSPLPFGREIQPVCLPAATH
IFPPSKKCLISGWGYLKEDFRKHLPLOKATVELLDQALCASLYGHSLTDRMVCAGYLDGKVDSCQGDSGGPL
VCEEPSGRFFLAGIVSWGIGCAEARRPGVYARVTRLRDWILEATRS
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A search of sequence databases reveals that the NOV23c amino acid sequence has 114 |
of 248 amino acid residues (45%) identical to, and 152 of 248 amino acid residues (61%)
similar to, the 273 amino acid residue ptn:-TREMBLNEW-ACC:BAB20278 protein from Mus

5 musculus (Mouse) (Type 1 Spinesin) (E = 1.1™).

NOV23c is predicted to be expressed in at least the following tissues: Ovary, kidney,
breast, lung, muscle, liver, spleen, Blood, lymphocyte. 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.

The disclosed NOV23a polypeptide has homology to the amino acid sequences shown

in the BLASTP data listed in Table 23G.

Table 23G. BLAST results for NOV23
Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)

gi1]12836503|dbj |BAB | data source:SPTR, | 799 136/280 180/280 le-75
23684.1] (AK004939) | source (48%) (63%)

key:095519,

evidence:ISS~homo

log to DJ1170K4.4

(NOVEL PROTEIN)

(FRAGMENT) ~putati

ve [Mus musculus]
gi|16758444 |ref |NP_ | suppression of 855 133/289 182/289 3e-72
446087.1| tumorigenicity 14 (46%) (62%)
(NM_053635) (colon carcinoma,

matriptase,

epithin) [Rattus

norvegicus]
gi]10257390|gb|AAGL | serine protease 855 132/289 185/289 3e-72
5395.1[AF057145_1 TADG15 [Homo (45%) (63%)
(AF057145) sapiens]
gi{11415040]|ref|[NP_ | suppression of 855 132/289 185/28% 3e-72
068813 .1} tumorigenicity 14 (45%) (63%)
(NM_021978) {colon carcinoma,

matriptase,

epithin);

suppression of

tumorigenicity 14

{colon

carcinoma) ;

matriptase [Homo

sapiens]
gi[12249015[dbj[BAB | prostamin [Homo 855 131/289 184/289 9e~-72
20376.l| (AB030036) sapiens] (45%) {63%)

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

ClustalW analysis shown in Table 23H. In the ClustalW alignment of the NOV23 protein, as

well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
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regions of conserved sequence (i.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.
5
Table 23H. ClustalW Analysis of NOV23
1) Novel NOV23a (SEQ ID NO:98)
2) Novel NOV23b (SEQ ID NO:100)
2) ©Novel NOV23c (SEQ ID NO:102)

10 4) gi]12836503|dbj|BAB23684.1| (AK004939) data source:SPTR, source key:095519,
evidence:ISS~homolog to DJ1170K4.4 (NOVEL PROTEIN) (FRAGMENT)-~putative [Mus
musculus] (SEQ ID NO:416)

5) 91[16758444!ref[NP 446087.1| (NM_053635) suppression of tumorigenicity 14 (colon
carcinoma, matriptase, epithin) [Rattus norvegicus] (SEQ ID NO:417)

15 6) gi1]|10257390|gb|AAG15395.1|AF057145_1 (AF057145) serine protease TADG15 [Homo
sapiens] (SEQ ID NO:418)

7) gl|11415040|ref|NP 068813.1| (NM_021978) suppression of tumorigenicity 14 (colon
carcinoma, matriptase, epithin); suppression of tumorigenicity 14 (colon carcinoma) ; i
matriptase [Homo sapiens] (SEQ ID NO:419)

20 8) gi|12249015|dbj|BAB20376.1] (AB030036) prostamin [Homo sapiens] (SEQ ID NO:420)
NOV27a 1 23

25  rNov27b 1 23
Nov27e 1 1
gi}12836503| 1  MPTTEVPQAADGQGD 47
gi|16758444| 1  MGNNRGRKAGGGSQDF 60
gi[10257390| 1  MGSDRARKGGGGPKDF 60

30 gi|11415040| 1  MGSDRARKGGGGPKDF 60
gi|12249015| 1  MGSDRARKGGGGPKDF| 60

70 80 90 100 110
. S [ [ AT IO R RS (R I I

35 NOV27a B S§------ TﬁCCTWG ------------------ 40
NOV27b 23 mmmmmceceeoae SS§--mm-o THCCTHG - =~~~ mm e e e mem 40
Nov27c i e LTI ST Py RSt P 1
gi|12836503| 48 LLL-VLAALVSAGVMLE¥FLGYKAEVTVSQVY¥SGSLRVLNREFSODLGRRESI 106
gi|16758444| 61 VVFSFLLLSLMAGLLVREFHYR--NVRIQKVFNGHLRITNENFLDAYENSTSTE, 118

40 gi|10257390| 61 VLIGLLLVLLGIGFLVQELOYR--DVRVQKVFNGYMRITNENFVDAYENSNSTEGVELAS 118
gi|11415040| 61 VLIGLLLVLLGIGFLVQELQYR--DVRVQKVENGYMRITNENFVDAYENSNSTERVELAS 118
gi|12249015| 61 VLIGLLLVLLGIGFLVQELQYR--DVRVQKVENGYMRITNENFVDAYENSNSTE] 118

130 140 150 160 170 180

45 N EERRY ERTTY PR DI DR DI I D I P e
Nov27a 40 -TﬁGFHVDHTwaP--GIRWTss --------------- LRRETSD?HR TLTP-TLEALF 80
NOV27b 40 -TQGFannTing--GIRWTss --------------- LRRETSDYHR-TLTP-TLIPALF 80
NOV27¢ ettty 1
gi|12836503| 107 KAbKMLQELVASTRL- YYNSESVYSFGEGPLTCFFWFILDIPEYQRLTLSPEVVRELL 165

50 gi|16758444| 119 QVKEALKLMYSEVPVL PYRKKSTVTAFSEGSVIAYYWSEFSIPPHLEEEVDRAMAVERV 178
gi|10257390] 119 FLePYHKESAVTAFSEGSVIAYYWSEFSIPQHLVEEAER RV 178
gi|11415040| 119 PYHKESAVTAFSEGSVIAYYWSEFSIPQHLVEEAER RV 178
gi|12249015] 119 PYHKEAVTAFSEGSVIAYYWSEFSIPQHLVEEAER RV 178

55
NOV27a 81
NOV27b 81
Nov27c 1 e

60 gi|12836503| 166 [DELLSNSSTLASYKREYEVDPEGLVILEASVNDIVVLNSTLGCYRYSYVNPGQVLPLKG 225
gi|16758444| 179 [TLPPRARALKSFVLISVVAFPIDPRMLORTODNSCSFALHARGRTVTRFTTEG-~FPNS 236
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gi|10257390]
gi|11415040]
gi|12249015]

NOV27a
Nov27b

NOV27¢

gi|12836503]
gi|16758444|
gi|10257390|
gi|11415040]
gi|12245015|

NOv27a
NOV27b
NOov27¢
gi|12836503|
gi|16758444|
gi|10257390]|
gi|11415040]
gi]12249015]|

Nov27a
NOV27b

Nov27c

gi|12836503]
gil16758444|
gi|{10257390|
gi|11415040|
gi|12249015|

NOV27a
NOV27b

Nov27e

gi|12836503]
gi|16758444]
gi|10257390]
gi|11415040]
gi|12249015]|

NOV27a
NOV27b

NOov27c

gi|12836503|
gi|16758444]
gi|10257390]
gi}11415040]
gi|12249015]

NOV27a
NOV27b

Nov27c

gi|12836503]
gi|16758444]
gi{10257390|
gi|11415040]
gi|12249015]

179
179
179

102

102

226
237
237
237
237

113
113

281
297
297
297
297

123

123 F

341
353
353
353
353

145
145

401
413
413
413
413

160
160

454
468
468
468
468

170
170

482
528
528
528
528
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ﬁMLPPRARSLKSF SVVAFPTDSKTVORIQDNSCSFGLHARGVELMRFTTPG- -FPDS 236
vMLPPRARSLKSF SVVAFPTDSKTVORTODNSCSFGLHARGVELMRFTTPG--FPDS 236
WMLPPRARSLKSFVVSVVAFPTDSKTVORTQDNSCSFGLHARGVELMRFTTEG- - FEDS 236
250 260 270 - 280 290 300
NPT DTN PUT DUUN PR NN PUDDE DTS FUUON RN DU
——DGNSSVLVHFQ ---------- e e 113
= ~DGNSSVLVHFQ- = = = = == = = = = = o o~ e e e o oo 113
———————————————————————————————————————————————————————————— l
PDQOTTSCLWHLYGPEDLMIKVRLENTRVDCRDR - - - - - VAMYDAAGPLEKRLITSVYGC 280
PYPAHARCQWVLRGDADSVLSLTFRSFDVAPCDGHDSDLVTVYDSLSPMEPHAVVRLCGT 296

PYPAHKRCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPMEPHALVQLCGT 296
PYPAHARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPMEPHALVQLCGT 296
PYPAHARCQWALRGDADSVLSLTFRSFDLASCDERGSDLVTVYNTLSPMEPHALVQLCGT 296

310 320 330 340 350 360
R B B U DU D DO DN DS DO REURN SR
----------------------- LH-~~~-BLLRP-===-mmmceommmmmeaeee-T,0 122
----------------------- LH---——EELRP--———-----------~----—-LQ 122
____________________________________________________________ 1

SRQEPVMEVLASGSVMAVVWKKGMHSYYDPIPLLSVKSVAFQDCQVNLTLEGRLDTQGFLR 340
FSPSYNLTFLSSQNVFLVTLITNTDRRHP ATFFQLPKMSSCGG----LLSEAQGTFS 352
YPPSYNLTFHSSQNVLLITLITNTERRHP ATFFQLPRMSSCGG----RLRKAQGTFN 352
YPPSYNLTFHSSQNVLLITLITNTERRHP! ATFFQLPRMSSCGG- - - -RLRKAQGTFN 352
YPPSYNLTFHSSQNVLLITLITNTERRHPGJEATFFQLPRMSSCGG- - - -RLRKAQGTFN 352

370 380 390 400 410 420
O I e Y O P PN DY DU DN PO
e o e LSLGLEEE IRERLREHG ------------ 145
e e e LSLGLEEEMMMORETRARLREHG - == - === ==~ - 145
____________________________________________________________ 1

EPYYPSYYSPSTHCSWHLTVPSLDYGLALWFDAY
SPYYPGHYPPNINCTWNIKVPNNRNVKVRFKLF
SPYYPGHYPPNIDCTWNIEVPNNQHVKVSFKF
SPYYPGHYPPNIDCTWNIEVPNNQHVKVRFKF
SPYYPGHYPPNIDCTWNIEVPNNQHVKVRFKFF

ROKYNRLCTQGQWMIQNRRLCGF 400
LPNEPVGSCTKDYVEINGEKFCGE 412

TCPKDYVEINGEKYCGE 412
RGTCPKDYVEINGEKYCGE 412

480

RS~---- QFVVSSNSSKITVHFHSD TDTEFLAEYLSYDSNDPCPGMFMCKTGRCIRK 467
RS--~-- QFVVTSNSNKITVRFHSD TD FLAEYLSYDSSDPCPGQFTCRTGRCIRK 467
RS-=-==-- QFVVTSNSNKITVRFHSD! TD FLAEYLSYDSSDPCPGQFTCRTGRCIRK 467
RS---=-- QFVVTSNSNKITVRFHSD TDT F&AEYLSYDSSDPCPGQFTCRTGRCIRK 467
490 500 510 520 530 540
170
170
1
RNCVCRA 481
527
ELRCDGWADCTDHSDELNCSCDAGHQFTCKNKFCKPLFWVCDSVNDCGDNS Jecscpa 527
ELRCDGWADCTDHSDELNCSCDAGHQFTCKNKFCKPLFWVCDSVNDCGDNS GCSCPA 527
ELRCDGWADCTDHSDELNCSCDAGHQFTCKNKFCKPLFWVCDSVNDCGDNS GCSCPA 527
I STO l STO I 570 580 590 600
--------------------- FKSGR—~1-~~—-—-~— PGNSFS SOC 197
--------------------- FKSER~-=~-=====-~-- PGNSFS NSQEV 197
----------------------------------------- GPAFVG--SWLV? 12
MFQCQEDSTCISLPRVCDRQPCLNESDEEQCQEG--VP TFTF DRS 539
GSFKCSNGKCLPQSQQCNGKDCGDESDEASCDNVNAVS KYT? QﬁG 587
QTFRCSNGKCLSKSQQCNGKDIBCGDESDEASCPKVNVVT KHI¥ LHGL 587
QTFRCSNGKCLSKSQQCNGKDIECGDESDEASCPKVNVVT KHTY MGL 587
QTFRCSNGKCLSKSQQCNGKDRCGDESDEASCPKVNVVT, KH?E WGL 587
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Tables 23I-L list the domain descriptions from DOMAIN analysis results against
NOV23. This indicates that the NOV23 sequence has properties similar to those of other

proteins known to contain this domain.

Table 231 Domain Analysis of NOV23a

gnl|Smart|smart00020, 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:812)

CD-Length = 230 residues, 100.0% aligned

Score = 269 bits (687), Expect = 3e-73

NOV23: 225 RIVGGMEASPGEFPWQASLR-ENKEHFCGAAIINARWLVSAAHCFNEFQDPTKWVAYVGA 283

LLLL T L ]+ [T el e ] 1] |+ ++

Shjct: 1 RIVGGSEANIGSFPWQVSLQYRGGRHFCGGSLISPRWVLTAAHCVYGSA-PSSIRVRLGS 59

10 Nov23: 284 TYLSGSEASTVRAQVVOIVKHPLYNADTADFDVAVLELTSPLPFGRHIQPVCLPAATHIF 343
R e N R R S wr|+] ] e ¥
Sbjct: 60  HDLSSGEETQTV-KVSKVIVHPNYNPSTYDNDIALLKLSEPVTLSDTVRPICLPSSGYNV 118

NOV23: 344 PPSKKCLISGWGYLKEDFVVKPEVLQKATVELLDQALCASLY~-GHSLTDRMVCAGYLDG 401

15 P =000 B+ e L oee DL ] )] 1+ )]

Sbjct: 119 PAGTTCTVSGWGRTSESSGSLPDTLQEVNVPIVSNATCRRAYSGGPAITDNMLCAGGLEG 178

NOV23: 402 KVDSCQGDSGGPLVCEEPSGRFFLAGIVSWG-IGCAEARRPGVYARVTRLRDWI 454

el e JITTI 1+ T+

20 Sbjct: 179 GKDACQGDSGGPLVCN--DPRWVLVGIVSWGSYGCARPNKPGVYTRVSSYLDWI 230

Table 23J Domain Analysis of NOV23a

gnl|Pfam|p£fam00089, trypsin, Trypsin. Proteins recognized include all
proteins in families $1, S2A, S2B, 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:813)

CD-Length = 217 residues, 100.0% aligned

Score = 223 bits (568), Expect = 2e-59

NOV27: 226 IVGGMEASPGEFPWOASLRENKEHFCGAAIINARWLVSAAHCFNEFQDPTKWVAYVGATY 285
25 R N e + +]

Sbjct: IVGGREAQAGSFPWQVSLQVSSGHFCGGSLISENWVLTAAHCVS - ~~GASSVRVVLGEHN 57

=

NOV27: 286 LSGSEASTVRAQUVQIVKHPLYNADTADFDVAVLELTSPLPFGRHIQPVCLPAATHIFPP 345
R I I e N I R T

30 Sbjct: 58 LGTTEGTEQKFDVKKIIVHPNYNPDT - -NDIALLKLKSPVTLGDTVRPICLPSASSDLEPY 115

NOV27: 346 SKKCLISGWGYLKEDFVVKPEVLQOKATVELLDQALCASLYGHSLTDRMVCAGYLDGKVDS 405

. L+ W R R
sbjct: 116 GITCSVSGWGRTKNL--GTSDTLOEVVVPIVSRETCRSAYGGTVIDTMICAGALGGK-DA 172

35
NOV27: 406 CQGDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRPGVYARVTRLRDWI 454

FEVREEELITL + P HE  HH ]

Sbjct: 173 CQGDSGGPLVCSDG----ELVGIVSWGYGCAVGNYPGVYTRVSRYLDWI 217
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Table 23K Domain Analysis of NOV23b

gnl]Smart]smartOOlsz, LDLa, Low-density lipoprotein receptor domain
class A; Cysteine-rich repeat in the low-density lipoprotein (LDL)
receptor that plays a central role in mammalian cholesterol
metabolism. The N-terminal type A repeats in LDL receptor bind the
lipoproteins. Other homologous domains occur in related receptors,
including the very low-density lipoprotein receptor and the LDL
receptor-related protein/alpha 2-macroglobulin receptor, and in
proteins which are functionally unrelated, such as the C9 component of
complement. Mutations in the LDL receptor gene cause familial
hypercholesterolemia. (SEQ ID NO:814)

CD-Length = 38 residues, 100.0% aligned

Score = 50.4 bits (119), Expect = 2e-07

NOV23: 176 RCPGNSFSCGNSQCVTKVNPECDDQEDCSDGSDEAHCEC 214

T+l Lo P L )

Sbjct: 1 TCPPGEFQCKNGRCIPLSWV-CDGVDDCGDGSDEENCPS 38

Table 23L Domain Analysis of NOV23b

gnl|Pfam|pfam00057, 1dl_recept_a, Low-density lipoprotein receptor
domain class A (SEQ ID NO:815)

CD-Length = 39 residues, 94.9% aligned

Score = 43.5 bits (101), Expect = 3e-05

NOV23: 175 GRCPGNSFSCGNSQCVTKVNPECDDQEDCSDGSDEAHC 212

oAb s+l LEHETH +

Sbjct: 1 STCGPNEFQCGSGECIPMSW-VCDGDPDCEDGSDEKNC 37

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being
found in viruses, bacteria and eukaryotes . They include a wide range of peptidase activity,
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20
families (denoted S1 - S27) of serine protease have been identified, these being grouped into 6
clans on the basis of structural similarity and other functional evidence.

Tryptase is a tetrameric serine protease that is concentrated and stored selectively in
the secretory granules of all types of mast cells, from which it is secreted during mast cell
degranulation. Its exclusive presence in mast cells permits its use as a specific clinical
indicator of mast cell activation by measurement of its level in biologic fluids and as a
selective marker of intact mast cells using immunohistochemical techniques with antitryptase
antibodies. Vanderslice demonstrated the existence of multiple tryptases. In this respect, mast
cell tryptase is like other serine proteases such as glandular kallikrein and trypsin, which are
also members of multigene families. Miller et al. mapped both alpha-tryptase and beta-tryptase
to human chromosome 16 by PCR analysis of DNA from human/hamster somatic cell hybrids.
Miller et al. cloned a second ¢cDNA for human tryptase, called beta-tryptase, from a mast cell

cDNA library. The 1,142 bases of beta-tryptase were found to encode a 30-amino acid leader
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sequence of 3,089 daltons and a 245-amino acid catalytic region of 27,458 daltons. The amino
acid sequence of beta-tryptase was found to be 90% identical with that of alpha-tryptase, the
first 20 amino acids of the catalytic portions being 100% identical. Both alpha- and beta-
tryptase sequences were localized to human chromosome 16 by analysis of DNA preparations
from 25 human/hamster somatic cell hybrids by PCR.

Because of the presence of the trypsin domains and the homology to the adrenal
secretory serine protease, it is anticipated that the novel sequences described here will have
useful properties and functions similar to these proteins.

The disclosed NOV23 nucleic acid of the invention encoding an Adrenal secretory
serine protease -like protein includes the nucleic acids whose sequences are provided in Tables
23A, 23C, 23E 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 23A,
23¢, or 23E while still encoding a protein that maintains its Adrenal secretory serine protease -
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 of nonlimiting 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 37 percent of the
bases may be so changed.

The disclosed NOV23 protein of the invention includes the Adrenal secretory serine
protease -like protein whose sequence are provided in Table 23B, 23D, or 23F. The invention
also includes a mutant or variant protein any of whose residues may be changed from the
corresponding residue shown in Table 23B, 23D, or 23F while still encoding a protein that
maintains its Adrenal secretory serine protease -like activities and physiological functions, or a
functional fragment thereof. In the mutant or variant protein, up to about 55 percent of the
residues may be so changed.

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

(Fav)2, that bind immunospecifically to any of the proteins of the invention.
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The above disclosed information suggests that these Adrenal secretory serine protease -
like proteins (NOV23) is a member of a “Adrenal secretory serine protease family”.
Therefore, the NOV23 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 NOV23 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in Von Hippel-Lindau (VHL) syndrome, cirrhosis,
transplantation, endometriosis, fertility, anemia, ataxia-telangiectasia, autoimmune disease,
hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, allergies,
immunodeficiencies, graft versus host disease (GVHD), lymphaedema, muscular dystrophy,
Lesch-Nyhan syndrome, myasthenia gravis, and/or other diseases and pathologies.

NOV23 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV23 substances for use in
therapeutic or diagﬁostic methods. These antibodies may be generated according to methocis
known in the art, using prediction from hydrophobicity charts, as described in the “Anti-
NOVX Antibodies” section below. The disclosed NOV23 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV24

NOV24 includes two novel parchorin-like proteins disclosed below. The disclosed
sequences have been named NOV24a and NOV24b.

NOV24a ‘

A disclosed NOV24a nucleic acid of 2091 nucleotides (also referred to as CG56455-
01) encoding a novel parchorin-like protein is shown in Table 24A. An open reading frame
was identified beginning with a ATG initiation codon at nucleotides 7-9 and ending with a
TGA codon at nucleotides 2080-2082. The start and stop codons are shown in bold in Table

24A, and the 5° and 3’ untranslated regions, if any, are underlined.
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Table 24A. NOV24a nucleotide sequence (SEQ ID NO:103).

GCGGCCATGGCCGAGGCCGCGGAGCCGGAGGGGGTTGCCCCGGETCCCCAGGGGCCGCCGGAGGTCCCCECE
CCTCTGGCTGAGAGACCCGGAGAGCCAGGAGCCGCGGGCGEGGAGGCAGAAGGGCCGGAGGGGAGCGAGGGC
GCAGAGGAGGCGCCGAGGGGCGCCCCCGCTGTGAAGGAGGCAGGAGGCGGCGGGCCAGACAGGGGCCCGGAG
GCCGAGGCGCGGGGCACGAGGGGGGCGCACGGCCAGACTGAGGCCCAGGAGGGAGCCCCGGAGGGTECCGAG
GTGCCCCAAGGAGGGGAGGAGACAAGCGGCGCGCAGCAGGTGGAGGGGGCGAGCCCGGGACGCGGCECGCAG
GGCGAGCCCCGCGGGEAGGCTCAGAGGGAGCCCGAGGACTCTGCGGCCCCCGAGAGGCAGGAGGAGGCGGAG
CAGAGGCCTGAGGTCCCGCAAGGTAGCGCGTCCGGGGAGGCGGGGGACAGCGTAGACGCGRAGGGCCCGCTE
GGGGACAACATAGAAGCGGAGGGCCCEECGGGCGACAGCGTAGAGGCGCAGGECCEGGETCEGECACAGCGTA
GACGCGGAAGGTCCGGCGGGEGACAGCGTAGACGCGGAGGGCCCGCTGGGEGACAACATACAAGCCGAGGGC
CCGGCGGGGGACAGCGTAGACGCGGAGEGCCGECTGGEGGACAGCETAGACGCGGAAGGTCCGGCEGGGGAC
AGCGTAGACGCGGAGGGCCGEETGGGGGACAGCGTAGAGGCGGGGGACCCGGCGGEEGACGGCGTAGAAGCG
GGGGTCCCGGCCGGGGACAGCGTAGAAGCCGAAGGCCCGGCGGGGGACAGCATGGACGCCGAGEGTCCGGCA
GGAAGGGCGCGCCGGGTCTCEGETGAGCCGCAGCAATCGGGGGACGGCAGCCTCTCGCCCCAGGCCGAGGCA
ATTGAGGTCGCAGCCCGEGAGAGTGCGGGEGCGCAGCCCCGETGAGCTCGCCTGGGACGCAGCGGAGGAGGCG
GAGGTCCCGGGGGTAAAGGGGTCCCGARGAAGCGGCCCCCGGEGACGCARGGECAGACGCTEGCGAGGACAGE
GTAGGGGATGGGCCACAGCAGGAGCCGGGGEAGGACGAAGAGAGACGAGAGCEGAGCCCCGAGGGGCCAAGE
GAGGAGGAAGCAGCGEGGCGCGAAGAGGAATCCCCCCGACAGCAGCCCACATGEECGAGGCCTCCAGGRRCECC
GCGGAGCCTGAGGCCCAGCTCAGCAACCACCTGGCCGAGGAGGGCCCCGCCGAGGGTAGCGGCEAGGCCGCE
CGCGTGAACGGCCGCCEEGAGGACGGAGAGGCGTCCGAGCCCCGGGCCCTGGGGCAGGAGCACGACATCACC
CTCTTCGTCAAGGCTGGTTATGATGGTGAGAGTATCGGAAATTGCCCGTTTTCTCAGCGTCTCTTTATGATT
CTCTGGCTGAAAGGCGTTATATTTAATGTGACCACAGTGGACCTGAAAAGGAAACCCGCAGACCTGCAGAAC
CTGGCTCCCEGGARCARACCCTCCTTTCATGACT TTTGATGGTGAAGTCAAGACGGATGTGAATAAGATCGAG
GAGTTCTTAGAGGAGAAATTAGCTCCCCCGAGGTATCCCAAGCTGGGGACCCAACATCCCGAATCTAATTCC
GCAGGAAATGACGTGTTTGCCAAATTCTCAGCGTTTATAAAAAACACGAAGAAGGATGCAAATGAGGTTCAT
GAAAAGAACCTGCTGAAGGCCCTGAGGAAGCTGGATAATTACTTAAATAGCCCTCTGCCTGATGARATAGAT
GCCTACAGCACCGAGGATGTCACTGTTTCTGGAAGGAAGTTTCTCGATGGGGACCGAGCTGACGCTGGCTGAC
TGCAACCTCTTACCCAAGCTCCATATTATTAAGGTTCTTCATTTTCAGATTGTGGCCAAGAAGTACAGAGAT
TTTGAATTTCCTTCTGAAATGACTGGCATCTGGAGATACTTGAATAATGCTTATGCTAGAGATGAGTTCACA
AATACGTGTCCAGCTGATCAAGAGATTGAACACGCATATTCAGATGTTGCAAAAAGAATGAAATGAAGCTGG
GCT

In a search of public sequence databases, the NOV24a nucleic acid sequence, located
on chromosome 21, has 1347 of 1897 bases (71%) identical to a gb:GENBANK-
ID:AB035520]acc:AB035520.1 mRNA from Oryctolagus cuniculus (Oryctolagus cuniculus
mRNA for parchorin, complete cds) (E = 2.4e™7).

A disclosed NOV24a polypeptide (SEQ ID NO:104) encoded by SEQ ID NO:103 has
691 amino acid residues and is presented in Table 24B using the one-letter amino acid code.
Signal P, Psort and/or Hydropathy results predict that NOV24a has no signal peptide and is
likely to be localized to the nucleus with a certainty of 0.3000. Alternatively, NOV24a may
also localize to the mitochondrial matrix space with a certainty of 0.1000, or to the lysosome

(lumen) with a certainty of 0.1000.

Table 24B. Encoded NOV24a protein sequence (SEQ ID NO:104).

MAEAAEPEGVAPGPQGPPEVPAPLAERPGEPGAAGGEAEGPEGSEGAEEAPRGAAAVKEAGGGGPDRGPEAE
ARGTRGAHGETEAEEGAPEGAEVPQGGEETSGAQQVEGASPGRGAQGEPRGEAQREPEDSAAPERQEEAEQR
PEVPEGSASGEAGDSVDAEGPLGDNIEAEGPAGDSVEAEGRVGDSVDAEGPAGDSVDAEGPLGDNIQAEGPA
GDSVDAEGRVGDSVDAEGPAGDSVDAEGRVGDSVEAGDPAGDGVEAGVPAGDSVEAEGPAGDSMDAEGPAGR
ARRVSGEPQQOSGDGSLSPQAEATEVAAGESAGRSPGELAWDAAEEAEVPGVKGSEEAAPGDARADAGEDRVG
DGPQQEPGEDEERRERSPEGPREEEAAGGEEESPDSSPHGEASRGAAEPEAQLSNHLAEEGPAECSGEAARY
NGRREDGEASEPRALGQEHDI TLFVKAGYDGESIGNCPFSQRLFMILWLKGVIFNVTTVDLKRKPADLONLA
PGINPPFMTFDGEVKTDVNKIEEFLEEKLAPPRY PKLGTQHPESNSAGNDVFAKFSAFTKNTKKDANEVHEK
NLLKALRKLDNYLNSPLPDEIDAYSTEDVTVSGRKFLDGDELTLADCNLLPKLHI IXKVLHFQIVAKKYRDFE
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[FPSEMTGIWRYLNNAYARDEFTNTCPADQEIEHAYSDVAKRMK J

A search of sequence databases reveals that the NOV24a amino acid sequence has 414
of 655 amino acid residues (63%) identical to, and 453 of 655 amino acid residues (69%)
similar to, the 637 amino acid residue ptnr:SPTREMBL-ACC:Q9N2GS protein from
Oryctolagus cuniculus (Rabbit) (Parchorin) (E = 2.5¢1%3). .

NOV24a is predicted to be expfessed in at least the following tissues: brain, lung, and
kidney. 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.

In addition, the sequence is predicted to be expressed in gastric parietal cells, choroid
plexus, salivary duct, lacrimal gland, kidney, airway epithelia and chorioretinal epithelia
because of the expression pattern of (GENBANK-ID: gb:GENBANK-
ID:AB035520|acc:AB035520.1) a closely related Oryctolagus cuniculus mRNA for parchorin,
complete cds homolog.

NOV24b

A disclosed NOV24b nucleic acid of 859 nucleotides (also referred to as CG56455-02)
encoding a novel parchorin-like protein is shown in Table 24C. An open reading frame was
identified beginning with an ATG initiation codon at nucleotides 1-3 and ending with a TGA
codon at nucleotides 853-855. The start and stop codons are shown in bold in Table 24A, and

the 5’ and 3’ untranslated regions, if any, are underlined.

Table 24C. NOV24b nucleotide sequence (SEQ ID NO:105).

ATGGCCGAGGCCGCGGAGCCTGAGGCCCAGCTCAGCAACCACCTEGCCGAGGAGGGCCCCGCCGAGGETAGT
GGCGAGGCCGCGCETETGAACGGCCGCCGEGAGGACGGAGAGGCGTCCGAGCCCCEGECCCTGEEECAGEAG
CACGACATCACCCTCTTCGTCAAGGCTGGTTATGATGGTGAGAGTATCGGAAATTGCCCGTTTTCTCAGCGT
CTCTTTATGATTCTCTGGCTGAAAGGCGTTATATTTAATGTGACCACAGTGGACCTGAAAAGGAAACCCGCA
GACCTGCAGAACCTGGCTCCCGGAACAAACCCTCCTTTTATGACTTTTGATGCTGAAGTCAAGACGGATGTG
AATAAGATCGAGGAGTTCTTAGAGGAGAAATTAGCTCCCCCGAGGTATCCCAAGCTGGGGACCCAACATCCC
GAATCTAATTCCGCAGGARATGACGTGTTTGCCAAATTCTCAGCGTTTATAAAAAACACGAAGAAGGATGCA
AATGAGATTCATGAAAAGAACCTGCTGAAGGCCCTGAGGAAGCTGGATAATTACTTAAATAGCCCTCTGCCT
GATGAAATAGATGCCTACAGCACCGAGGATGTCACTGTTTCTGGAAGGAAGTTTCTGGATGEGGACCAGCTG
ACGCTGGCTGACTGCAACCTCTTACCCAAGCTCCATATTATTAAGATTGTGGCCAAGAAGTACAGAGATTTT
GAATTTCCTTCTGAAATGACTGGCATCTGGAGATACTTGAATAATGCTTATGCTAGAGATGAGTTCACAAAT
ACGTGTCCAGCTGATCAAGAGATTGAACACGCATATTCAGATGTTGCAAAAAGAATGAAATGAAGCT

In a search of public sequence databases, the NOV24b nucleic acid sequence, located
on the q22.12 region of chromosome 21, has 741 of 847 bases (87%) identical to a parchorin
mRNA from oryctolagus cuniculus gb accno AB035520.1) (E = 3.2¢7%9).

A disclosed NOV24b polypeptide (SEQ ID NO:106) encoded by SEQ ID NO:105 has

284 amino acid residues and is presented in Table 24D using the one-letter amino acid code.
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Signal P, Psort and/or Hydropathy results predict that NOV24b has no signal peptide and is
likely to be localized to the nucleus with a certainty of 0.3000. Alternatively, NOV24b may
also localize to the mitochondrial matrix space with a certainty of 0.1000, or to the lysosome

(lumen) with a certainty of 0.1000.

Table 24D. Encoded NOV24b protein sequence (SEQ ID NO:106).

MAEAAEPEAQLSNHLAEEGPAEGSGEAARVNGRREDGEASEPRALGQEHDITLFVKAGYDGESIGNCPFSQR
LFMILWLKGVIFNVTTVDLKRKPADLONLAPGTNPPFMTFDGEVKTDVNKIEEFLEEKLAPPRYPKLGTQHP
ESNSAGNDVFAKFSAFIKNTKKDANE ITHEKNLLKALRKLDNYLNSPLPDEIDAYSTEDVTVSGRKFLDGDEL
TLADCNLLPKLHI IKIVAKKYRDFEFPSEMTGIWRYLNNAYARDEFTNTCPADQEIEHAYSDVAKRMK

A search of sequence databases reveals that the NOV24b amino acid sequence has 255
of 281 amino acid residues (90%) identical to, and 263 of 281 amino acid residues (93%)
similar to, the 637 amino acid residue ptnr:SPTREMBL-ACC:Q9IN2GS5 protein from
Oryctolagus cuniculus (Rabbit) (Parchorin) (E = 1.6¢™%).

NOV24b disclosed in this invention is predicted to be expressed in at least the
following tissues: heart, placent, skeletal muscle, stomach, and lung. .

The disclosed NOV24a polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 24E.

Table 24E. BLAST results for NOV24a

Gene Index/ Protein/ Organism | Length Identity | Positives | Expect
Identifier (aa) (%) (%)
gi|7592636|dbj |BAAY | parchorin 637 436/715 475/1715 e-130
4345.1] (AB035520) [oryctolagus (60%) (65%)
cuniculus]
gi|6685319|sp|Q9Y69 | CHLORIDE 253 182/238 207/238 e-108
6|CLT4_HUMAN INTRACELLULAR (76%) (86%)
CHANNEL PROTEIN 4
(INTRACELLULAR

CHLORIDE ION
CHANNEL PROTEIN

P64H1)
gi|7330335|ref|NP_0 | chloride 253 182/238 208/238 e-108
39234.1] intracellular (76%) (86%)
(NM_013943) channel 4;

chloride

intracellular

channel 4 like
[Homo sapiens]

gi|7304963|ref[NP_0 | chloride 253 181/238 207/238 e-107
38913.1] intracellular (76%) (86%)
(NM_013885) channel 4 :

(mitochondrial)

[Mus musculus]
gi}4588524|gb|AAD26 | intracellular 253 180/238 205/238 e-106
136.1|AF109196_1 chloride channel (75%) (85%)
(AF109196) P64H1 [Homo

sapiens]
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The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 24F. In the ClustalW alignment of the NOV24 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.

Table 24F. ClustalW Analysis of NOV24

1) Novel NOV24a (SEQ ID NO:104)

2) Novel NOV24b (SEQ ID NO:106)

3) gi|7592636|dbj|BAA94345.1] (AB035520) parchorin [oryctolagus cuniculus] (SEQ ID
NO:421)

4) gi|6685319(sp|Q9Y696|CLI4_HUMAN CHLORIDE INTRACELLULAR CHANNEL PROTEIN 4
(INTRACELLULAR CHLORIDE ION CHANNEL PROTEIN P64H1) (SEQ ID NO:422)

5) gi|7330335|ref|NP_039234.1| (NM_013943) chloride intracellular channel 4;
chloride intracellular channel 4 like [Homo sapiens] (SEQ ID NO:423)

6) gi|7304963|ref|NP_038913.1| (NM_013885) chloride intracellular channel 4
(mitochondrial) [Mus musculus] (SEQ ID NO:424)

7) gi]4588524)gb|AAD26136.1|AF109196_1 (AF109196) intracellular chloride channel
pP64H1 [Homo sapiens] (SEQ ID NO:425)

10 20 30 40 50 60
R R P T O B [P P N I
NOV24a 1 AAEPEGVAPGPQGPPEVPAPLAERPGEPGAAG- -~ - - GEAEGPEGSEGAEEAPRGAA 55
NOV24b e et Tt T T Uy, 1
gi|7592636] 1 MAETAEPEGGAPSPQGPPEGSALLEERPGEPDPAGPEASEGAAKAPSGEGAGAAAKAGAT 60
g[6685319| 1~ 1
gL]7330335] 1 c e 1
g1[7304963] 1 memm oo cmeee 1
914588524 1 - o-m oo el 1
70 80 90 100 110 120
SETES RS R RO (R (A R IR PR D BN D
Nov24a 56 AVKEAGGGGPDRGPEAEARGTRG-~-~-- AHGETEAEEGAPEGAEVPQGGEETSGAQQVE 109
Nov24b e LT T T R i LT TR 1
gi|7592636| 61 EEASGGRDGEGAGEQAPDAGTESGGETPDAKGAQIEAEGAPEGTKAPQLGEEGSGGKQVE 120
g1[6685319] 1 - mm ool 1
Gi[7330335| 1 - oo mecmie 1
GL|7304963 | 1 s o e e 1
gi[4588524| 1 mo-me oo 1
130 140 150 160 170 180
Nov24a 110 GASPGRGAQGEPRGEAQREPEDSAAPERQEEAEQRPEVPEGSASGEAGDSVDAEGPLGDN 169
NOV24b e et et T T T Uy U 1
gi|7592636| 121 ESGPDCELRGEAAREAEGQAAAPAAPGAQEEAVP----mnnneen- GDSVDAEG----S 163
Gi|6685319| 1 -mm ool 1
Gi[7330335] 1 memm oo e e 1
Gi|7304963] 1 e 1
GL[4588524| 1 s e oo 1
190 200 210 220 230 240
NOovV24a 170 IEAEGPAGDSVEAEGRVGDSVDAEGPAGDSVDAEGPLGDNIQAEGPAGDSVDAEGRVGDS 229
NOV24b A T e e e 1
gi|7592636| 164 IDAGG----SVDAAG----SVDAGG--- - SIDAGGSM-D-n- - AGGSVDAGG----S 199
gi[6685319] 1 mee oo 1
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gi|7304963] 152 LNSPLPDEIDISYS! KF| REFLDG#EWLADCMLPKLHI

gi|7330335| 152 BEERNISRONSRNENGMENLKFETEIERNe: EITLADCNLLPKLHI
E T
gi|4588524| 152 LNSPLPDEIDBNSUEDE NEYTLADCNLLPKLHIK

670 680 690 700
NOV24a 646 D AYRDEFTNTCPDEEI IAYSDVAKR- 691
NOV24b 239 ] AYﬁRDEFTNTCpﬁD&'EEu*- VeI NENK - 284
gi|7592636| 592 } AyﬁRDEFENTcp HENASINZNIIMK - 637
gi|6685319| 207 NgD D3 AY SDVAKRIZg:b ik}
gi|7330335| 207 NgC EEMAY SDVAKRIFSPCE]
gi|7304963] 207 Ngp NEMWNIIHTR 253

gi|4588524| 207 NigD S SERIDVIATEVEINFNSILTK 253

The gene of invention encodes a homolog of parchorin, a new member of the
intracellular chloride channel family. Parchorin was discovered as a 120 kDa phosphoprotein
in gastric parietal cells (Urushidani et al., ] Membr Biol. 1999 Apr 1;168(3):209-20).
Subsequent analysis revealed that this protein had significant homology to the family of
intracellular chloride channels, especially in the C terminal domain (Nishizawa et al., J Biol
Chem 2000 Apr 14;275(15):11164-73). However, unlike other members of this family,
parchorin exists mainly in the cytoplasm and translocated to the plasma membrane upon
stimulation of chloride ion efflux. In addition, parchorin shows only two hydrophobic domains
relative to the ten to twelve domains seen in other intracellular chloride channels. Tissue
expression of parchorin in the rabbit is enhanced in cells that secrete water, like parietal cells,
choroid plexus, salivary duct, lacrimal gland, kidney, airway epithelia, and chorioretinal
epithelia. It is therefore thought that this protein plays a critical role in these tissues, possibly
by modulating chloride ion transport.

Intracellular chloride channels have diverse roles within cells, such as volume
regulation, acidification of intracellular vesicles, vectorial transepithelial chloride transport
and regulation of cellular excitability (Jentsch et al., Pflugers Arch 1999 May;437(6):783-95).
Loss of function mutations affecting three different members of this family lead to three
human inherited diseases: myotonia congenita, Dent's disease, and Bartter's syndrome. In
addition, a mouse knockout model involving a member of this family has been generated that
mimics diabetes insipidus (Matsumura et al., Nat Genet 1999 Jan;21(1):95-8).

It is likely, therefore, that the protein of invention participates in physiological
functions similar to those of other members of the intracellular chloride channel family,
particularly parchorin. ‘

The disclosed NOV24 nucleic acid of the invention encoding a Parchorin-like protein
includes the nucleic acids whose sequences are provided in Table 24A or 24C 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 24A or 24C while still encoding a
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protein that maintains its Adrenal secretory serine protease -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 of nonlimiting 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 37 percent of the bases may be so changed.

The disclosed NOV24 protein of the invention includes the Parchorin -like protein
whose sequence is provided in Table 24B or 24D. The invention also includes a mutant or
variant protein any of whose residues may be changed from the corresponding residue shown
in Table 24B or 24D while still encoding a protein that maintains its Adrenal secretory serine
protease -like activities and physiological functions, or a functional fragment thereof. In the
mutant or variant protein, up to about 40 percent of the residues may be so changed.

The invention further encompasses antibodies and antibody fragments, such as F,, or
(Fab)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this Parchorin -like protein (NOV24) is
a member of a “Parchorin family”. Therefore, the NOV24 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 NOV24 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in Von Hippel-Lindau (VHL) syndrome, Alzheimer's
disease, stroke, tuberous sclerosis, hypercélceimia, Parkinson's disease, Huntington's disease,
cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia,
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neurodegeneration, systemic

lupus erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, ARDS,
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diabetes, autoimmune disease, renal artery stenosis, interstitial nephritis, glomerulonephritis,
polycystic kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA |
nephropathy, hypercalceimia, Lesch-Nyhan syndrome, cancer, trauma, bacterial/viral/parasitic
infection, tissue degeneration, and/or other diseases and pathologies.

NOV24 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV24 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 NOV24 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV2s

A disclosed NOV25 nucleic acid of 1123 nucleotides (also referred to as CG5645 7-01)
encoding a novel protein phosphatase-like protein is shown in Table 25A. An open reading
frame was identified beginning with a ATG initiation codon at nucleotides 60-62 and ending
with a TGA codon at nucleotides 768-770. The start and stop codons are shown in bold in

Table 25A, and the 5’ and 3’ untranslated regions, if any, are underlined.

Table 25A. NOV25 nucleotide sequence (SEQ ID NO:107).

TCCGGATCGCTTCCCGEGCGECGAGCTGGEGGETGCACCCGEACCECCGCCCCCGGEATCATEGGCAATGGCA
TGACCAAGGTACTTCCTGGACTCTACCTCGGAAACTTCATTGATGCCAAAGACCTGEGATCGCCTEGGGCCGAA
ATAAGATCACACACATCATCTCTATCCATGAGTCACCCCAGCCTCTGCTGCAGGATATCACCTACCTTCGCA
TCCCGGTCGCTGATACCCCTGAGGTACCCATCARAAAGCACTTCAAAGAATGTATCAACTTCATCCACTGCT
GCCGCCTTAATGGEGGGGAACTGCCTTGTGCACTGCTTTGCAGGCATCTCTCGCAGCACCACGATTGTGACAG
CGTATGTGATGACTGTGACGGGGCTAGGCTGGCGGGACGTGCTTGAAGCCATCAAGGCCACCAGGCCCATCG
CCAACCCCAACCCAGGCTTTAGGCAGCAGCTTGAAGAGTTTGGCTGGGCCAGT TCCCAGAAGCTTCGCCAGE
AGCTGGAGGAGCGCTTCGGCGAGAGCCCCTTCCGCGACGAGGAGGACTTGCGCGCECTECTGCCTCTCTGCA
GGCGCTGTCGCCAGGGTCCGGGEACTTCGGCCCCEGTCEECCACCACAGCGETCCTCEECCGCTTCCGAGGGGA
CCCTGCAGCGCCTGETGCCGCGATCGCCGCGGGAATCACACCEECCGCTECCEGCTEGCTGECECGCETCAAGE
AGACTTTCTCTTGCCTCCCCCGGTGTCTEGTCCCGCAAGGGCEGCAAGTCAGGATGCAGTCCAGCCGETGGCTC
CCCACTTCCGACTGGCTCCCTTCEGGEGCTGTCTGCECCTTCCACGCCCCCCAGGACGGGCCCAGAGGCTGE
GGGAGCCCCGCGECEGECCTGAACCCTGCCTCCCECGCCCECCCTECTCGTCCGCETCTGCAGTCAGCGTCCC
CAACCTGTGCGTCTCTGTGTCCGEECCGECCTEGCTGCAGCCACCTGGTGCCT TAGTCCTTEGGCTCGEGGAG
GGGGCCCACCCTTAAAGGCGGCEGCAGGEGAGGGAGEGAGAGTGEAGGGTTTGACGGGCCTGGAGGETATTA
AAGAGACACAGAAGAAGCTGCCTGTCAAAAAAAAABAAAAAAR

In a search of public sequence databases, the NOV25 nucleic acid sequence, located on
chromosome 20, has 324 of 505 bases (64%) identical to a gb: GENBANK-
ID:AF165519]acc:AF165519.1 mRNA from Homo sapiens (mitogen-activated protein kinase
phosphatase x (MKPX) mRNA, complete cds) (E =2.3¢™)).
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A disclosed NOV25 polypeptide (SEQ ID NO:108) encoded by SEQ ID NO:107 has

236 amino acid residues and is presented in Table 25B using the one-letter amino acid code.

Signal P, Psort and/or Hydropathy results predict that NOV25 has no signal peptide and is
likely to be localized to the cytoplasm with a certainty of 0.6500. Alternatively, NOV25 may
also localize to the lysosome (lumen) with a certainty of 0.1805, to the mitochondrial matrix

space with a certainty of 0.1000, or to the plasma membrane with a certainty of 0.1000.

Table 25B. Encoded NOV2S5 protein sequence (SEQ ID NO:108).

MGNGMTKVLPGLYLGNFIDAKDLDRLGRNKITHI ISTHESPQPLLQDITYLRIPVADTPEVPIKKHFKECIN
FIHCCRLNGGNCLVHCFAGISRSTTIVTAYVMIVTGLGWRDVLEAIKATRPIANPNPGFRQQLEEFGWASSQ
KLRRQLEERFGESPFRDEEDLRALLPLCRRCRQGPGTSAPSATTASSAASEGTLORLVPRSPRESHRPLPLL
ARVKQTFSCLPRCLSRKGGK

A search of sequence databases reveals that the NOV25 amino acid sequence has 91 of
169 amino acid residues (53%) identical to, and 125 of 169 amino acid residues (73%) similar
to, the 184 amino acid residue ptnr:SPTREMBL-ACC:QINR W4 protein from Homo sapiens
(Human) (Mitogen-Activated Protein Kinase Phosphatase X) (E = 7.3¢™).

NOV25 is predicted to be expressed in at least brain, testis, exocrine pancreas, adipose,
bone, peripheral blood, salivary glands, spinal cord, thyroid . 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 and/or RACE sources.

In addition, the sequence is predicted to be expressed in hematopoietic stem cells
because of the expression pattern of (GENBANK-ID: gb: GENBANK-
ID:AF165519]acc:AF165519.1) a closely related Homo sapiens mitogen-activated protein
kinase phosphatase x (MKPX) mRNA, complete cds homolog.

The disclosed NOV25 polypeptide has homology to the amino acid sequences shown
in the BLASTP data listed in Table 25C.

Table 25C. BLAST results for NOV25

Gene Index/ Protein/ Organism Length Identity Positives | Expect
Identifier (aa) (%) (%)
gi]17458347|ref |XP_ | similar to 235 223/236 229/236 e-124
059288.1] bA243J16.6 (novel (94%) (96%)
(XM_059288) protein with a
dual specificity
phosphatase,

catalytic domain)
(H. sapiens)
[Homo sapiens]

gi|18104942|ref|NP_ [ dual specificity 243 216/251 222/251 e-115
542178.1]| phosphatase-like (86%) (88%) :
(NM_080611) 15 [Homo sapiens]
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gi]9910432[ref [NP_0 | mitogen-activated | 184 91/169 125/169 4e-53
64570.1| protein kinase (53%) (73%)
(NM_020185) phosphatase x;

homolog of mouse
dual specificity
phosphatase LMW-
DSP2; JNK-
stimulating
phosphatase 1
[Homo sapiens]

gi|13183069|gb|AAKL | dual specificity 184 90/169 125/169 2e-52
5038.1|AF237619_1 phosphatase TS- (53%) (73%)
(AF237619) DSP2 [Mus

musculus]
gi|14726046|ref |XP_ | mitogen-activated | 184 89/169 118/169 2e-50
046543.1 protein kinase (52%) (69%)
(XM _046543) phosphatase x

[Homo sapiens]

The homology between these and other sequences is shown graphically in the
ClustalW analysis shown in Table 25D. In the ClustalW alignment of the NOV25 protein, as
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate
regions of conserved sequence (i.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.

Table 25D. ClustalW Analysis of NOV25

1) Novel NOV25 (SEQ ID NO:108)

2) gi}17458347|ref|XP_059288.1| (XM_059288) similar to bA243J16.6 (novel protein
with a dual specificity phosphatase, catalytic domain) (H. sapiens) [Homo sapiens]
(SEQ ID NO:426)

3) gi|18104942|ref|NP_542178.1| (NM_080611) dual specificity phosphatase-like 15
[Homo sapiens] (SEQ ID NO:427)

4) gi]9910432|ref|NP_064570.1| (NM_020185) mitogen-activated protein kinase
phosphatase x; homolog of mouse dual specificity phosphatase LMW-DSP2; JNK-
stimulating phosphatase 1 [Homo sapiens] (SEQ ID NO:428)

5) gi|13183069|gb|AAK15038.1|AF237619_1 (AF237619) dual specificity phosphatase TS-
DSP2 [Mus musculus] (SEQ ID NO:429)

6) gi|14726046|ref|XP_046543.1] (XM _046543) mitogen-activated protein kinase
phosphatase x [Homo sapiens] (SEQ ID NO:430)

NOV25

gi|18104942|
gi|9910432]

gi|13183069]
gi[14726046|

HRRERRR

NOV25 46
gi|17458347| 46
gi|18104942| 61
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gi|9910432]
gi|13183069}
gi|14726046]

NOV25
gi|17458347 |
gi|18104942|
gi|9910432|
gi|13183069|
gi|14726046|

Nov25
gi|17458347 |
gi|18104942]
gi|9910432]
gi|13183069]|
gi|14726046|

NOV25
gi]17458347|
gi}18104942|
gi|9910432|
gi|13183069]
gi|14726046|

PCT/US02/02785

46
46
46

JHCRLIACINCLVECHA YRGiTW 105
IICRLOGIHSCL VHCIEA LATINGTd 105
J8CRLEGHSCL VHCH#A LAY TANIge 105

150

160

106
106
114
106
106
106
220

230 240

166 1
166 RALISPLCKRCRQGSATSASSAG-PHS
174 RALPLCKRCRQGSATSASSAG-PHS
166 RN~ o oo e oo

LORLVPRSPRESHRPLPLLARVKQTHSC 225
( 224
232

L L L TR TP A 179
166 BN --c-oococccm e oo PP K-~ === - mm e e ¥WA 179
166 RNIM-------oomoemoo oo BIADETMR - = == == == m o m o e o m o A 179
250
226 LPRCLSRKGéK 236
225 LPECWSRKGGK 235
233 LPECIISRKGGK 243
180 FLIRI#-~---- 184
180 FLISRI®------ 184
180 FL{RI------ 184

Tables 25E-H list the domain descriptions from DOMAIN analysis results against

NOV25. This indicates that the NOV25 sequence has properties similar to those of other

proteins known to contain this domain.

gnl | Smart | smart00195, DSPc, Dual specificity phosphatase, catalytic
domain (SEQ ID NO:816)
CD-Length = 139 residues,

Table 25E Domain Analysis of NOV25

97.8% aligned
= 139 bits (349), Expect = 2e-34

Score
NOov25: 4
Sbjct: 1
NOV25: 63
Sbijct: 61
NOvV25: 123
Sbjct: 121

GMTKVLPGLYLGNFIDAKDLDRLGRNKITHIIS-IHESPQPLLODITYLRIPVADTPEVD 62

| wee ] [+ 1L +) )+ [1lels ] ] o

GPSEILPHLYLGSYSDASNLALLKKLGITHVINVTEEVPNSNKSGFLYLGIPVDDNTETK 60

IKKHFKECINFIHCCRLNGGNCLVHCFAGISRSTTIVTAYVMTVTGLGWRDVLEAIKATR

| o+ 1+ 1] PECTHEL LT D J1+] ] e e] |

ISPYLPEAVEFIEDAEKKGGKVLVHCQAGVSRSATLI IAYLMKYRNMSLNDAYDFVKERR

122

120

PIANPNPGFRQQLEEF 138

Ho+E T+ ]+

PIISPNFGFLRQLIEY 136
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Table 25F Domain Analysis of NOV25

gnl|Pfam|pfam00782, DSPc, Dual specificity phosphatase, catalytic
domain. Ser/Thr and Tyr protein phosphatases. The enzyme's tertiary
fold is highly similar to that of tyrosine-specific phosphatases,
except for a "recognition" region. (SEQ ID NO:817)

CD-Length = 139 residues, 97.8% aligned

Score = 136 bits (342), Expect = 2e-33

NOvV25: 4 GMTKVLPGLYLGNFIDAKDLDRLGRNKITHIIS-IHESPQPLLQDITYLRIPVADTPEVP 62

| wesl] e+ ool | J+]s ] ] 1]

Sbjct: 1 GPSEILPHLYLGSYPTASNLAFLSKLGITHVINVTEEVPNSKNSGFLYLHIPVDDNHETD 60

NOV25: &3 IKKHFKECINFIHCCRLNGGNCLVHCFAGISRSTTIVTAYVMTVIGLGWRDVLEAIKATR 122

I L L N e I I

Sbjct: 61 ISPYLDEAVEFIEDARQKGGKVLVHCQAGISRSATLIIAYLMKTRNLSLNEAYSFVKERR 120

NOV25: 123 PIANPNPGFRQQLEEF 138

Eo+b] el ] ]+

Sbjct: 121 PIISPNFGFKRQLIEY 136

Table 25G Domain Analysis of NOV25

gnl|Smart|smart00404, PTPc_motif, Protein tyrosine phosphatase,
catalytic domain motif (SEQ ID NO:818)

CD-Length = 105 residues, 53.3% aligned

Score = 41.2 bits (95), Expect = 7e-05

NOV25: 50 YLRIPVADTPEVPIK-KHFKECINFIHCCRLNGGNCLVHCFAGISRSTTIVTAYVM 104

| 11 | Lo+ s de b

Sbjct: 7 YTGWPDHGVPESPDSILEFLRAVKKSLNKSANNGPVVVHCSAGVGRTGTFVAIDIL 62

Table 25SH Domain Analysis of NOV25

ghl]PfamlpfamOOloz, Y_phosphatase, Protein-tyrosine phosphatase (SEQ
ID NO:819)

CD-Length = 235 residues, 31.9% aligned

Score = 38.5 bits (88), Expect = 4e-04

NOV25: 50 YLRIPVADTPEVPIKKHFKECINFIHCCRLNG--GNCLVHCFAGISRSTTIVTAYVM--T 105

. | T L
Sbjct: 139 YTGWPDHGVPESP--KSILDLLRKVRKSKGTPDDGPIVVHCSAGIGRTGTFIAIDILLOQ 196
NOV25: 106 VTGLGWRDVLEAIKATR 122

L T
Sbjct: 197 LEKEGVVDVFDIVKKLR 213

The gene of invention is a member of the family of dual specificity protein
phosphatases (DSPs; Martell et al., Mol Cells 1998 Feb 28;8(1):2-11). DSPs recognize either
Ser/Thr or Tyr moieties as targets for dephosphorylation. These enzymes regulate mitogenic
signal transduction and can thereby regulate the cell cycle. Some members of this family are
effective tumor suppressors, for example, PTEN. PTEN is required during embryonic

development and later in life, and mutations in this gene give rise to different kinds of
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inherited and sporadic cancers (Eng, Recent Prog Horm Res 1999;54:441-52; discussion 453).
In Drosophila, members of the DSP family, such as puckered, have important roles in
development (Martin-Blanco et al., Genes Dev 1998 YFeb 15;12(4):557-70). The crystal
structure of one member of the DSP family has been elucidated (Yuvaniyama at al., Science
1996 May 31;272(5266):1328-31) and this family has been successfully targeted for small
molecule drug development (Ducruet et al., Bioorg Med Chem 2000 Jun;8(6):1451-66). In
addition, overexpression of a DSP has been demonstrated to be a potential therapy for cardiac
hypertrophy (Bueno et al., Circ Res 2001 Jan 19;88(1):88-96). The gene of invention has
greatest homology to a DSP identified in hematopoietic stem/progenitor cells from a patient
with myelodysplastic syndromes. It shows the presence of a distinct domain present in all
DSPs , which qualifies it as a bona fide member of this family. Its localization is predicted to
be cytoplasmic, which makes it a good candidate to interact with members of the signal
transduction cascade governing the cell cycle.

The disclosed NOV25 nucleic acid of the invention encoding a Protein phosphatase -
like protein includes the nucleic acid whose sequence is provided in Table 25A 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 25A while still encoding a protein
that maintains its Protein phosphatase -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 of nonlimiting 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 36 percent of the bases may be so changed.

The disclosed NOV25 protein of the invention includes the Protein phosphatase -like
protein whose sequence is provided in Table 25B. The invention also includes a mutant or
variant protein any of whose residues may be changed from the corresponding residue shown
in Table 25B while still encoding a protein that maintains its Protein phosphatase -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.
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The invention further encompasses antibodies and antibody fragments, such as F,, or
(Fap)2, that bind immunospecifically to any of the proteins of the invention.

The above disclosed information suggests that this Protein phosphatase -like protein
(NOV25) is a member of a “Protein phosphatase family”. There-fore, the NOV2S 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 NOV25 nucleic acids and proteins of the invention are useful in potential
therapeutic applications implicated in for exampleVon Hippel-Lindau (VHL) syndrome,
pancreatitis, obesity, 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, psychiatric disorders, metabolic disorders, fertility,
hypogonadism, xerostomia, hyperthyroidism, hypothyroidism, cancer, trauma, tissue
degeneration, viral/bacterial/parasitic infections, and/or other diseases and pathologies.

NOV25 nucleic acids and polypeptides are further useful in the generation of
antibodies that bind immuno-specifically to the novel NOV25 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 NOV25 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 of various human disorders, which will help in
understanding of pathology of the disease and development of new drug targets for various
disorders.

NOV26

NOV26 includes two novel GAGE-7-like proteins disclosed below. The disclosed
sequences have been named NOV26a and NOV26b.

NOV26a

A disclosed NOV26a nucleic acid of 550 nucleotides (also referred to as CG56461-01)

encoding a novel GAGE-7-like protein is shown in Table 26A. An open reading frame was
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