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3151 CACGGGACTG TGGCCGACAC CCCCTGGCCT GTGCCAGGCT CACGGGCGGC 
3201, GGCGGACCCC GACCTCCAGT TGCCTACAAT TCCAGTCGCT GACTTGGTCC 
3251 TGTTTTCTAT TCTTTATTTT TCCTGCAACC CACCAGACCC CAGGCCT CAC 
330 CGGAGGCCCG GTGACCACGG AACT CACCGT CTGGGGGAGG AGGAGAGAAG 
335 GAAGGGGTGG GGGGCCTGGA AACTTCGTTC TGTAGAGAAC TATTTTTGTT 
3401 TGTATTCACT GTCCCCTGCA AGGGGGACGG GGCGGGAGCA CTGGTCACCG 
3 451 CGGGGGCCGA TGGTGGAGAA TCCGAGGAGT AAAGAGTTG CECACTGCTG 
3501 CCTCCAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA 
(SEO ID NO: 1) 

FEATURES: 
5' UTR: 1 - 87 
Start Codon: 1,188 
Stop Codon: 2778 
3' UTR: 2781 

Honologous proteins: 
Top 10 BLAST Hits 

Score E. 
CRA 160000026582933 /altid=gi 1990.91.48 / def=dbij BAB12010. 1 (ABO. . . 698 OO 
CRA 18000005211756 /altid=gi 44.06683 /def=gb|AAD20057. 1 (AF131. . . 596 e-169 
CRA 160000026582932 /altid=gi 1990.9146 / def=dbj| BAB12009. 1 (ABO. . . 458 e-127 
CRA 1600000265829.30 /altid=gi 99.09142 / def=dbi BAB12007. 1 (ABO. . . 445 e -123 
CRAI 18000005222,985 /altid=gi 7662426 /def=ref NP O55732.1 KIAA. . . 444 e-123 
CRA 160000026582929 /aitid=gi 99.09140 / def=dbj BAB12006. 1 (ABO. . . 443 e -123 
CRA16 0000026582931 /altid=gi 990.9144 def=dbi BAB12008. 1 (ABO. . . 442 e-122 
CRA 160000026582928 /altid=gi 99.09138 / def=dbj BAB12005.1 (ABO. . . 441 e-122 
CRAI 18000005101,082 /altid=gi 2394,302 /def=gb|AAB70266.1 (AF017. . . 21 6 1e-54 
CRA 180000049 65556 /altid=gil 2497605 /def=sp|Q90922 INET1 CHICK . . . 215 2.e-54 

EST: 

gi 11284.965 / dataset=doest /taxon=96. . . 1281 0.0 
gi 12096965 /dataset=d best /taxon=96. . . 1122 O. 0 
gi 430880 / dataset=dbest /taxon=9606 ?. . . 317 6e -84 

EXPRESSION INFORMATION FOR MODULATORY USE: 
library source: 
gi 11284965 glioblastoma with EGFR amplification 
gi 12096965 adrenal cortex carcinoma cell line 
gi 430880 

FIGURE I 



1 MLHILLALFLH CLPLASGDYD CKSWWTTDE 
5. KWKWEPSGT CGDPPERFCS HENPYLCSNE 

101 EGLATYWOS TWSRYPSPLE ANILSWNKT 
151 LEKSLDNGRT WQPYCFYAED CMEAFGMSAR 
20. RWAGSEKEK WRFEWRDREA FAGPDLRNM 
251 DLRMRLLRPA LGGTYVQREN LYKYFYAISN 
301 GSLOCECEHN TTGPDCGKCK KNFRTRSWRA 
351 GNCECYGSN RCSYIDFLNW WTCWSCKHNT 
4.01. DDENWCIECN CNOIGSWHDR CNETGFCECR 
451 CYPNVCDDDQ LLCQNGGTCL. QNQRCACPRG 
501 DCDRAPGAAP RPATLIGCL, LLGLAARLGR 

(SEO II) NO: 2) 

FEATURES 
Functional domains and key regions: 

GPTWEEYACO 
CDASNPDLAH 
WETDWWMT 

RARDMSSSSA 
DNS RESA 
IEWGRCKCN 
GSYIPLPHGS 
RGOHCCHCRL 
EGAAGPKCDD 
YTGWRCEQPR 

(1) PDOCOOOO1 PS00001 ASN GLYCOSYLATION 
N-glycosylation site 
Niner of matches: 5 

22-125 NTL 
128-131 NKTW 
30-33 NTG 
395-398 NGSA 
A22- 425 NETG 

2 PDOCOOOO5 PSOOOO5 PKC PHOSPHO SITE 
Protein kinase C phosphorylation site 
Number of matches: 7 

178-180 SAR 
205-207 SKK 
239-24. SAK 
297-299 SMR 
327-329 SWR 
359-351. SNR 
375-377 SCK 

(3) PDOC00006 PS00006 CK2 PHOSPHO SITE 
Casein kinase II phosphorylation site 
Number of matches i2 

27-30 TDE 
60-63 rcGD 
84-87 SNPD 
7-2O SPE 

205-208 SKKE 
235-238 TRLE 
248-251 TT 
279-282 SNE 
297-300 SMRE 

10 312-315 TGPD 
1. 363-366 SYD 
12 416 - 419 SWHD 

(4) PDOC00007 PS00007 TYR PHOSPHO SITE 
Tyrosine kinase phosphorylation site 

228-23A RNMDNLY 

53 PDOCOOOO8 PSOOOO8 MYRISY, 
N-myristoylation site 
Number of matches: 6 

58-63 GITCGD 
301-306 GSLQCE 
339-344 GSPNAC 
348-353 GSFGNC 
450-455 GCYPNW 
498-503. GGLDC) 

(6) PDOC00021 PS00022 EGF 1 
EGF-like domain signature 1 
Nurder of matches: 3 

E. 305-36 CECEHNTGPDC 
2 427-438 CECREGAAGPKC 
3 475-486 CACPRGYTGWRC 

FIGURE 2 
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Exon: 77O32-77166. 
Intron: 7767-77998 
Exon: 77999-78231 
Stop: 78232 

Allelic Variants (SNPs) : 

DNA Protein 
Position Major Minor Domain Position Major Minor 
337 T C Beyond ORF (5' 
3.89 A. T Beyond ORF (5') 
817 G T Beyond ORF (5') 
84 T C Beyond ORF (5') 
3666 A. G Introl 
4757 G A introl. 
486 G A Intron 
5640 - A C tron 

6535 A G Intron 
7503 C G Intron 
9001 G A. Intron 
96.17 C T Intron 
96.72 T C Intron 
9761 T C Intron 
9811 C T Intron 
1617 A. G intron 
1835 G A. Intron 
12837 C A. Intron 
14651 C T introl 
5701 C T Entron 
16587 G A. Intron 
16710 C A. intron 
7888 T C G Introl 

19282 G A Introl 
19429 A G Intron 
1956 G C intron 
95.75 G A. Intron 
19634 G A. Intron 
2O383 C G intron 
22878 T A intCI 
22993 T Intron 
23852 A Intron 
23853 G A intron 
23888 G A Intron 
241.51 C G trol 
24984 A T Inition 
25681 p C G Intron 
25698 G It or 
25928 A. T intron 
31637 T - Intron 

36513 C T IIltron 
38025 A. C intron 
33068 A. G Intron 
42787 A. G Intron 
43.423 A. T tron 
43752 A. G intron 
44.15 - T A introl 

4. A 443 A. G Introl 
44 644 C T Introl 
44888 A T Intron 
45250 A. G Intron 
4.8665 A G trol 
49661. G A tron 
500 12 T C intron 
51203 A. T Intron 
5.222 G - intro 

51230 G C Intron 
52864 C T Intron 
53973 A. G Introl 
59 408 A. G Intron 
60.143 C T Intron 

FIGURE 3 
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ISOLATED HUMAN SECRETED PROTEINS, 
NUCLEIC ACID MOLECULES ENCODING 
HUMAN SECRETED PROTEINS, AND USES 

THEREOF 

FIELD OF THE INVENTION 

0001. The present invention is in the field of secreted 
proteins that are related to the netrin-like Secreted Subfamily, 
recombinant DNA molecules, and protein production. The 
present invention Specifically provides novel peptides and 
proteins that effect protein phosphorylation and nucleic acid 
molecules encoding Such peptide and protein molecules, all 
of which are useful in the development of human therapeu 
tics and diagnostic compositions and methods. 

BACKGROUND OF THE INVENTION 

0002 Secreted Proteins 
0003. Many human proteins serve as pharmaceutically 
active compounds. Several classes of human proteins that 
Serve as Such active compounds include hormones, cytok 
ines, cell growth factors, and cell differentiation factors. 
Most proteins that can be used as a pharmaceutically active 
compound fall within the family of Secreted proteins. It is, 
therefore, important in developing new pharmaceutical com 
pounds to identify Secreted proteins that can be tested for 
activity in a variety of animal models. The present invention 
advances the State of the art by providing many novel human 
Secreted proteins. 
0004 Secreted proteins are generally produced within 
cells at rough endoplasmic reticulum, are then exported to 
the golgi complex, and then move to Secretory vesicles or 
granules, where they are Secreted to the exterior of the cell 
via exocytosis. 
0005 Secreted proteins are particularly useful as diag 
nostic markers. Many Secreted proteins are found, and can 
easily be measured, in Serum. For example, a signal 
Sequence trap technique can often be utilized because many 
Secreted proteins, Such as certain Secretory breast cancer 
proteins, contain a molecular signal Sequence for cellular 
export. Additionally, antibodies against particular Secreted 
Serum proteins can Serve as potential diagnostic agents, Such 
as for diagnosing cancer. 
0006 Secreted proteins play a critical role in a wide array 
of important biological processes in humans and have 
numerous utilities, Several illustrative examples are dis 
cussed herein. For example, fibroblast Secreted proteins 
participate in extracellular matrix formation. Extracellular 
matrix affects growth factor action, cell adhesion, and cell 
growth. Structural and quantitative characteristics of fibro 
blast Secreted proteins are modified during the course of 
cellular aging and Such aging related modifications may lead 
to increased inhibition of cell adhesion, inhibited cell stimu 
lation by growth factors, and inhibited cell proliferative 
ability (Eleftheriou et al., Mutat Res March-November 
1991:256(2-6):127-38). 
0007. The secreted form of amyloid beta/A4 protein 
precursor (APP) functions as a growth and/or differentiation 
factor. The Secreted form of APP can stimulate neurite 
extension of cultured neuroblastoma cells, presumably 
through binding to a cell Surface receptor and thereby 
triggering intracellular transduction mechanisms. (Roch et 
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al., Ann N YAcadSci Sep. 24, 1993;695:149-57). Secreted 
APPS modulate neuronal excitability, counteract effects of 
glutamate on growth cone behaviors, and increase Synaptic 
complexity. The prominent effects of secreted APPs on 
Synaptogenesis and neuronal Survival Suggest that Secreted 
APPS play a major role in the process of natural cell death 
and, furthermore, may play a role in the development of a 
wide variety of neurological disorders, Such as Stroke, 
epilepsy, and Alzheimer's disease (Mattson et al., Perspect 
Dev Neurobiol 1998:5(4):337-52). 
0008 Breast cancer cells secrete a 52K estrogen-regu 
lated protein (see Rochefort et al., Ann N Y Acad Sci 
1986;464:190-201). This secreted protein is therefore useful 
in breast cancer diagnosis. 
0009. Two secreted proteins released by platelets, platelet 
factor 4 (PF4) and beta-thromboglobulin (betaTG), are accu 
rate indicators of platelet involvement in hemostasis and 
thrombosis and assays that measure these Secreted proteins 
are useful for Studying the pathogenesis and course of 
thromboembolic disorders (Kaplan, Adv. Exp Med Biol 
1978;102:105-19). 
0010 Vascular endothelial growth factor (VEGF) is 
another example of a naturally secreted protein. VEGF binds 
to cell-Surface heparan Sulfates, is generated by hypoxic 
endothelial cells, reduces apoptosis, and binds to high 
affinity receptors that are up-regulated by hypoxia (Asahara 
et al., Semin Interv Cardiol Sep. 1, 1996;(3):225-32). 
0011 Many critical components of the immune system 
are Secreted proteins, Such as antibodies, and many impor 
tant functions of the immune System are dependent upon the 
action of Secreted proteins. For example, Saxon et al., 
Biochem Soc Trans May 5, 1997;(2):383-7, discusses 
Secreted IgE proteins. 
0012 For a further review of secreted proteins, see 
Nilsen-Hamilton et al., Cell Biol Int Rep September 1982 
6:(9):815-36. 
0013 Netrins 
0014) Experimental evidence has demonstrated that the 
netrin family of proteins are involved in embryonic nervous 
system development in both vertebrates and invertebrates. 
Specifically, they have been shown to provide guidance for 
developing axons. Tessier-Lavigne and Goodman, Science 
274:1123-1133, (1996). For example, Netrin-1, a diffusable 
protein made by floor plate cells, has been shown to attract 
Spinal commissural axons and repel trochlear axons in vitro, 
as well as play a Vital role in mouse neuron development. 
Serafini, et al., Cell 87:1001-1014, (1996). Netrin has been 
shown to interact with a laminin protein to convert netrin 
mediated attraction into repulsion. It has been Suggested that 
repulsion from the region in which laminin and metrin are 
coexpressed may help to drive axons into the region where 
only netrin is present, providing a mechanism for their 
escape from the regions Such as the retinal Surface. Hopker, 
et al., Nature 401:69-73, (1999). Experimental evidence 
Suggests that metrin provides guidance for axons by activat 
ing the neuronal DCC receptor, and that chemical inhibitors 
of metalloproteases increase metrin-mediated axon growth in 
vitro. Galko and Tessier-Lavigne, Science 289:1365–1367, 
(2000). 
0.015 Netrin-G1 is a member of the netrin family, but 
unlike typical metrins, metrin-G1 consists of at least Six 
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isoforms of which five were predominantly anchored to the 
plasma membrane Via glycosyl phosphatidyl-inositol link 
ages. Netrin-G1 transcripts are expressed in mouse in mid 
brain and hindbrain regions by embryonic day 12, and reach 
their highest levels of expression at perinatal Stages in 
various brain regions, including olfactory bulb mitral cells, 
thalamus, and deep cerebellar nuclei. Unlike typical netrin 
proteins, netrin-G1 proteins did not show appreciable affin 
ity to any netrin receptor examined. Unlike metrin-1, 
Secreted netrin-G1 does not attract circumferentially grow 
ing axons from the cerebellar plate. The expression pattern 
of netrin-G1 and its predicted neuronal membrane localiza 
tion Suggest it may also have novel Signaling functions in 
nervous System development. For more information on 
Netrin-G1, see Nakashiba, et al., J Neurosci September 
1:20(17):6540-50 (2000). 
0016 Secreted proteins, particularly members of the 
netrin-like Secreted protein Subfamily, are a major target for 
drug action and development. Accordingly, it is valuable to 
the field of pharmaceutical development to identify and 
characterize previously unknown members of this Subfamily 
of Secreted proteins. The present invention advances the 
State of the art by providing previously unidentified human 
Secreted proteins that have homology to members of the 
netrin-like Secreted protein Subfamily. 

SUMMARY OF THE INVENTION 

0.017. The present invention is based in part on the 
identification of amino acid Sequences of human Secreted 
peptides and proteins that are related to the netrin-like 
Secreted protein Subfamily, as well as allelic variants and 
other mammalian Orthologs thereof. These unique peptide 
Sequences, and nucleic acid Sequences that encode these 
peptides, can be used as models for the development of 
human therapeutic targets, aid in the identification of thera 
peutic proteins, and Serve as targets for the development of 
human therapeutic agents that modulate Secreted protein 
activity in cells and tissues that express the Secreted protein. 
Experimental data as provided in FIG. 1 indicates expres 
Sion in glioblastoma and adrenal cortex carcinoma. 

DESCRIPTION OF THE FIGURE SHEETS 

0.018 FIG. 1 provides the nucleotide sequence of a 
cDNA molecule or transcript Sequence that encodes the 
secreted protein of the present invention. (SEQ ID NO: 1) In 
addition, Structure and functional information is provided, 
Such as ATG Start, Stop and tissue distribution, where 
available, that allows one to readily determine Specific uses 
of inventions based on this molecular Sequence. Experimen 
tal data as provided in FIG. 1 indicates expression in 
glioblastoma and adrenal cortex carcinoma. 
0.019 FIG. 2 provides the predicted amino acid sequence 
of the secreted protein of the present invention. (SEQ ID 
NO: 2) In addition structure and functional information such 
as protein family, function, and modification sites is pro 
Vided where available, allowing one to readily determine 
Specific uses of inventions based on this molecular 
Sequence. 

0020 FIG. 3 provides genomic sequences that span the 
gene encoding the Secreted protein of the present invention. 
(SEQ ID NO: 3) In addition structure and functional infor 
mation, Such as intron/exon Structure, promoter location, 
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etc., is provided where available, allowing one to readily 
determine Specific uses of inventions based on this molecu 
lar sequence. As illustrated in FIG. 3, SNPs were identified 
at 90 different nucleotide positions. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0021 General Description 
0022. The present invention is based on the sequencing of 
the human genome. During the Sequencing and assembly of 
the human genome, analysis of the Sequence information 
revealed previously unidentified fragments of the human 
genome that encode peptides that share Structural and/or 
Sequence homology to protein/peptide/domains identified 
and characterized within the art as being a Secreted protein 
or part of a Secreted protein and are related to the netrin-like 
Secreted protein Subfamily. Utilizing these Sequences, addi 
tional genomic Sequences were assembled and transcript 
and/or cDNA sequences were isolated and characterized. 
Based on this analysis, the present invention provides amino 
acid Sequences of human Secreted peptides and proteins that 
are related to the netrin-like Secreted protein Subfamily, 
nucleic acid Sequences in the form of transcript Sequences, 
cDNA sequences and/or genomic Sequences that encode 
these Secreted peptides and proteins, nucleic acid variation 
(allelic information), tissue distribution of expression, and 
information about the closest art known protein/peptide/ 
domain that has structural or Sequence homology to the 
Secreted protein of the present invention. 
0023. In addition to being previously unknown, the pep 
tides that are provided in the present invention are Selected 
based on their ability to be used for the development of 
commercially important products and Services. Specifically, 
the present peptides are Selected based on homology and/or 
Structural relatedness to known Secreted proteins of the 
netrin-like Secreted protein Subfamily and the expression 
pattern observed. Experimental data as provided in FIG. 1 
indicates expression in glioblastoma and adrenal cortex 
carcinoma. The art has clearly established the commercial 
importance of members of this family of proteins and 
proteins that have expression patterns Similar to that of the 
present gene. Some of the more Specific features of the 
peptides of the present invention, and the uses thereof, are 
described herein, particularly in the Background of the 
Invention and in the annotation provided in the Figures, 
and/or are known within the art for each of the known 
netrin-like family or Subfamily of Secreted proteins. 

SPECIFIC EMBODIMENTS 

0024 Peptide Molecules 
0025 The present invention provides nucleic acid 
Sequences that encode protein molecules that have been 
identified as being members of the Secreted protein family of 
proteins and are related to the netrin-like Secreted protein 
Subfamily (protein sequences are provided in FIG. 2, tran 
script/cDNA sequences are provided in FIG. 1 and genomic 
Sequences are provided in FIG. 3). The peptide sequences 
provided in FIG. 2, as well as the obvious variants described 
herein, particularly allelic variants as identified herein and 
using the information in FIG. 3, will be referred herein as 
the Secreted peptides of the present invention, Secreted 
peptides, or peptides/proteins of the present invention. 
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0026. The present invention provides isolated peptide 
and protein molecules that consist of, consist essentially of, 
or comprise the amino acid Sequences of the Secreted 
peptides disclosed in the FIG. 2, (encoded by the nucleic 
acid molecule shown in FIG. 1, transcript/cDNA or FIG. 3, 
genomic sequence), as well as all obvious variants of these 
peptides that are within the art to make and use. Some of 
these variants are described in detail below. 

0.027 AS used herein, a peptide is said to be “isolated” or 
“purified” when it is substantially free of cellular material or 
free of chemical precursors or other chemicals. The peptides 
of the present invention can be purified to homogeneity or 
other degrees of purity. The level of purification will be 
based on the intended use. The critical feature is that the 
preparation allows for the desired function of the peptide, 
even if in the presence of considerable amounts of other 
components (the features of an isolated nucleic acid mol 
ecule is discussed below). 
0028. In some uses, “substantially free of cellular mate 
rial” includes preparations of the peptide having less than 
about 30% (by dry weight) other proteins (i.e., contaminat 
ing protein), less than about 20% other proteins, less than 
about 10% other proteins, or less than about 5% other 
proteins. When the peptide is recombinantly produced, it can 
also be Substantially free of culture medium, i.e., culture 
medium represents less than about 20% of the volume of the 
protein preparation. 
0029. The language “substantially free of chemical pre 
cursors or other chemicals” includes preparations of the 
peptide in which it is separated from chemical precursors or 
other chemicals that are involved in its Synthesis. In one 
embodiment, the language “Substantially free of chemical 
precursors or other chemicals” includes preparations of the 
secreted peptide having less than about 30% (by dry weight) 
chemical precursors or other chemicals, less than about 20% 
chemical precursors or other chemicals, less than about 10% 
chemical precursors or other chemicals, or less than about 
5% chemical precursors or other chemicals. 
0030 The isolated secreted peptide can be purified from 
cells that naturally express it, purified from cells that have 
been altered to express it (recombinant), or Synthesized 
using known protein Synthesis methods. Experimental data 
as provided in FIG. 1 indicates expression in glioblastoma 
and adrenal cortex carcinoma. For example, a nucleic acid 
molecule encoding the Secreted peptide is cloned into an 
expression vector, the expression vector introduced into a 
host cell and the protein expressed in the host cell. The 
protein can then be isolated from the cells by an appropriate 
purification Scheme using Standard protein purification tech 
niques. Many of these techniques are described in detail 
below. 

0031. Accordingly, the present invention provides pro 
teins that consist of the amino acid Sequences provided in 
FIG. 2 (SEQ ID NO: 2), for example, proteins encoded by 
the transcript/cDNA nucleic acid sequences shown in FIG. 
1 (SEQ ID NO: 1) and the genomic sequences provided in 
FIG. 3 (SEQ ID NO:3). The amino acid sequence of such 
a protein is provided in FIG. 2. A protein consists of an 
amino acid Sequence when the amino acid Sequence is the 
final amino acid Sequence of the protein. 
0.032 The present invention further provides proteins that 
consist essentially of the amino acid Sequences provided in 
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FIG. 2 (SEQ ID NO: 2), for example, proteins encoded by 
the transcript/cDNA nucleic acid sequences shown in FIG. 
1 (SEQ ID NO: 1) and the genomic sequences provided in 
FIG. 3 (SEQ ID NO:3). A protein consists essentially of an 
amino acid Sequence when Such an amino acid Sequence is 
present with only a few additional amino acid residues, for 
example from about 1 to about 100 or so additional residues, 
typically from 1 to about 20 additional residues in the final 
protein. 

0033. The present invention further provides proteins that 
comprise the amino acid sequences provided in FIG. 2 (SEQ 
ID NO: 2), for example, proteins encoded by the transcript/ 
cDNA nucleic acid sequences shown in FIG. 1 (SEQ ID 
NO: 1) and the genomic sequences provided in FIG. 3 (SEQ 
ID NO: 3). A protein comprises an amino acid sequence 
when the amino acid Sequence is at least part of the final 
amino acid Sequence of the protein. In Such a fashion, the 
protein can be only the peptide or have additional amino acid 
molecules, Such as amino acid residues (contiguous encoded 
Sequence) that are naturally associated with it or heterolo 
gous amino acid residues/peptide Sequences. Such a protein 
can have a few additional amino acid residues or can 
comprise Several hundred or more additional amino acids. 
The preferred classes of proteins that are comprised of the 
Secreted peptides of the present invention are the naturally 
occurring mature proteins. A brief description of how Vari 
ous types of these proteins can be made/isolated is provided 
below. 

0034. The secreted peptides of the present invention can 
be attached to heterologous Sequences to form chimeric or 
fusion proteins. Such chimeric and fusion proteins comprise 
a Secreted peptide operatively linked to a heterologous 
protein having an amino acid Sequence not Substantially 
homologous to the Secreted peptide. “Operatively linked' 
indicates that the Secreted peptide and the heterologous 
protein are fused in-frame. The heterologous protein can be 
fused to the N-terminus or C-terminus of the Secreted 
peptide. 

0035) In some uses, the fusion protein does not affect the 
activity of the Secreted peptide per Se. For example, the 
fusion protein can include, but is not limited to, enzymatic 
fusion proteins, for example beta-galactosidase fusions, 
yeast two-hybrid GAL fusions, poly-His fusions, MYC 
tagged, HI-tagged and Ig fusions. Such fusion proteins, 
particularly poly-His fusions, can facilitate the purification 
of recombinant Secreted peptide. In certain host cells (e.g., 
mammalian host cells), expression and/or Secretion of a 
protein can be increased by using a heterologous signal 
Sequence. 

0036) A chimeric or fusion protein can be produced by 
standard recombinant DNA techniques. For example, DNA 
fragments coding for the different protein Sequences are 
ligated together in-frame in accordance with conventional 
techniques. In another embodiment, the fusion gene can be 
Synthesized by conventional techniques including auto 
mated DNA synthesizers. Alternatively, PCR amplification 
of gene fragments can be carried out using anchor primers 
which give rise to complementary overhangs between two 
consecutive gene fragments which can Subsequently be 
annealed and re-amplified to generate a chimeric gene 
sequence (see Ausubel et al., Current Protocols in Molecu 
lar Biology, 1992). Moreover, many expression vectors are 
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commercially available that already encode a fusion moiety 
(e.g., a GST protein). A Secreted peptide-encoding nucleic 
acid can be cloned into Such an expression vector Such that 
the fusion moiety is linked in-frame to the Secreted peptide. 

0037 AS mentioned above, the present invention also 
provides and enables obvious variants of the amino acid 
Sequence of the proteins of the present invention, Such as 
naturally occurring mature forms of the peptide, allelic/ 
Sequence variants of the peptides, non-naturally occurring 
recombinantly derived variants of the peptides, and 
orthologs and paralogs of the peptides. Such variants can 
readily be generated using art-known techniques in the fields 
of recombinant nucleic acid technology and protein bio 
chemistry. It is understood, however, that variants exclude 
any amino acid Sequences disclosed prior to the invention. 

0.038. Such variants can readily be identified/made using 
molecular techniques and the Sequence information dis 
closed herein. Further, Such variants can readily be distin 
guished from other peptides based on Sequence and/or 
Structural homology to the Secreted peptides of the present 
invention. The degree of homology/identity present will be 
based primarily on whether the peptide is a functional 
variant or non-functional variant, the amount of divergence 
present in the paralog family and the evolutionary distance 
between the orthologs. 

0.039 To determine the percent identity of two amino 
acid Sequences or two nucleic acid Sequences, the Sequences 
are aligned for optimal comparison purposes (e.g., gaps can 
be introduced in one or both of a first and a second amino 
acid or nucleic acid Sequence for optimal alignment and 
non-homologous Sequences can be disregarded for compari 
Son purposes). In a preferred embodiment, at least 30%, 
40%, 50%, 60%, 70%, 80%, or 90% or more of the length 
of a reference Sequence is aligned for comparison purposes. 
The amino acid residues or nucleotides at corresponding 
amino acid positions or nucleotide positions are then com 
pared. When a position in the first Sequence is occupied by 
the same amino acid residue or nucleotide as the correspond 
ing position in the Second Sequence, then the molecules are 
identical at that position (as used herein amino acid or 
nucleic acid “identity” is equivalent to amino acid or nucleic 
acid “homology’). The percent identity between the two 
Sequences is a function of the number of identical positions 
shared by the Sequences, taking into account the number of 
gaps, and the length of each gap, which need to be intro 
duced for optimal alignment of the two Sequences. 

0040. The comparison of sequences and determination of 
percent identity and Similarity between two Sequences can 
be accomplished using a mathematical algorithm. (Compu 
tational Molecular Biology, Lesk, A. M., ed., Oxford Uni 
versity Press, New York, 1988; Biocomputing. Informatics 
and Genome Projects, Smith, D. W., ed., Academic Press, 
New York, 1993; Computer Analysis of Sequence Data, Part 
1, Griffin, A. M., and Griffin, H. G., eds., Humana Press, 
New Jersey, 1994; Sequence Analysis in Molecular Biology, 
von Heinje, G., Academic Press, 1987; and Sequence Analy 
Sis Primer, Gribskov, M. and Devereux, J., eds., M. Stockton 
Press, New York, 1991). In a preferred embodiment, the 
percent identity between two amino acid Sequences is deter 
mined using the Needleman and Wunsch (J. Mol. Biol. 
(48):444-453 (1970)) algorithm which has been incorpo 
rated into the GAP program in the GCG Software package 
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(available at http://www.gcg.com), using either a Blossom 
62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 
12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. 
In yet another preferred embodiment, the percent identity 
between two nucleotide Sequences is determined using the 
GAP program in the GCG Software package (Devereux, J., 
et al., Nucleic Acids Res. 12(1):387 (1984)) (available at 
http://www.gcg.com), using a NWSgapdna. CMP matrix and 
a gap weight of 40, 50, 60, 70, or 80 and a length weight of 
1, 2, 3, 4, 5, or 6. In another embodiment, the percent 
identity between two amino acid or nucleotide Sequences is 
determined using the algorithm of E. Myers and W. Miller 
(CABIOS, 4:11-17 (1989)) which has been incorporated into 
the ALIGN program (version 2.0), using a PAM120 weight 
residue table, a gap length penalty of 12 and a gap penalty 
of 4. 

0041. The nucleic acid and protein sequences of the 
present invention can further be used as a “query Sequence” 
to perform a Search against Sequence databases to, for 
example, identify other family members or related 
Sequences. Such Searches can be performed using the 
NBLAST and XBLAST programs (version 2.0) of Altschul, 
et al. (J. Mol. Biol. 215:403-10 (1990)). BLAST nucleotide 
searches can be performed with the NBLAST program, 
Score=100, wordlength=12 to obtain nucleotide Sequences 
homologous to the nucleic acid molecules of the invention. 
BLAST protein searches can be performed with the 
XBLAST program, score=50, wordlength=3 to obtain amino 
acid Sequences homologous to the proteins of the invention. 
To obtain gapped alignments for comparison purposes, 
Gapped BLAST can be utilized as described in Altschulet 
al. (Nucleic Acids Res. 25(17):3389-3402 (1997)). When 
utilizing BLAST and gapped BLAST programs, the default 
parameters of the respective programs (e.g., XBLAST and 
NBLAST) can be used. 
0042 Full-length pre-processed forms, as well as mature 
processed forms, of proteins that comprise one of the 
peptides of the present invention can readily be identified as 
having complete Sequence identity to one of the Secreted 
peptides of the present invention as well as being encoded by 
the same genetic locus as the Secreted peptide provided 
herein. 

0043 Allelic variants of a secreted peptide can readily be 
identified as being a human protein having a high degree 
(significant) of Sequence homology/identity to at least a 
portion of the Secreted peptide as well as being encoded by 
the same genetic locus as the Secreted peptide provided 
herein. Genetic locus can readily be determined based on the 
genomic information provided in FIG. 3, such as the 
genomic Sequence mapped to the reference human. AS used 
herein, two proteins (or a region of the proteins) have 
Significant homology when the amino acid Sequences are 
typically at least about 70-80%, 80-90%, and more typically 
at least about 90-95% or more homologous. A significantly 
homologous amino acid Sequence, according to the present 
invention, will be encoded by a nucleic acid Sequence that 
will hybridize to a Secreted peptide encoding nucleic acid 
molecule under Stringent conditions as more fully described 
below. 

0044 FIG. 3 provides information on SNPs that have 
been found in the gene encoding the receptor protein of the 
present invention. SNPs were identified at 90 different 
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nucleotide positions, including a non-Synonymous coding 
SNP at positions 753666 and 75368. Changes in the amino 
acid sequence caused by these SNPs is indicated in FIG. 3 
and can readily be determined using the universal genetic 
code and the protein Sequence provided in FIG. 2 as a 
reference. Some of these SNPs that are located outside the 
ORF and in introns may affect gene expression. Positioning 
of each SNP in an exon, intron, or outside the ORF can 
readily be determined using the DNA position given for each 
SNP and the Start/stop, exon, and intron genomic coordi 
nates given in FIG. 3. 
0.045 Paralogs of a secreted peptide can readily be iden 
tified as having Some degree of Significant Sequence homol 
ogy/identity to at least a portion of the Secreted peptide, as 
being encoded by a gene from humans, and as having Similar 
activity or function. Two proteins will typically be consid 
ered paralogs when the amino acid Sequences are typically 
at least about 60% or greater, and more typically at least 
about 70% or greater homology through a given region or 
domain. Such paralogs will be encoded by a nucleic acid 
Sequence that will hybridize to a Secreted peptide encoding 
nucleic acid molecule under moderate to Stringent condi 
tions as more fully described below. 
0.046 Orthologs of a secreted peptide can readily be 
identified as having Some degree of Significant Sequence 
homology/identity to at least a portion of the Secreted 
peptide as well as being encoded by a gene from another 
organism. Preferred orthologs will be isolated from mam 
mals, preferably primates, for the development of human 
therapeutic targets and agents. Such orthologs will be 
encoded by a nucleic acid Sequence that will hybridize to a 
Secreted peptide encoding nucleic acid molecule under mod 
erate to Stringent conditions, as more fully described below, 
depending on the degree of relatedness of the two organisms 
yielding the proteins. 

0047. Non-naturally occurring variants of the secreted 
peptides of the present invention can readily be generated 
using recombinant techniques. Such variants include, but are 
not limited to deletions, additions and Substitutions in the 
amino acid Sequence of the Secreted peptide. For example, 
one class of Substitutions are conserved amino acid Substi 
tution. Such Substitutions are those that Substitute a given 
amino acid in a Secreted peptide by another amino acid of 
like characteristics. Typically Seen as conservative Substitu 
tions are the replacements, one for another, among the 
aliphatic amino acids Ala, Val, Leu, and Ile; interchange of 
the hydroxyl residues Ser and Thr, exchange of the acidic 
residues Asp and Glu, Substitution between the amide resi 
dueS ASn and Gln; exchange of the basic residues Lys and 
Arg, and replacements among the aromatic residues Phe and 
Tyr. Guidance concerning which amino acid changes are 
likely to be phenotypically Silent are found in Bowie et al., 
Science 247: 1306-1310 (1990). 
0.048 Variant secreted peptides can be fully functional or 
can lack function in one or more activities, e.g. ability to 
bind Substrate, ability to phosphorylate substrate, ability to 
mediate signaling, etc. Fully functional variants typically 
contain only conservative variation or variation in non 
critical residues or in non-critical regions. FIG. 2 provides 
the result of protein analysis and can be used to identify 
critical domains/regions. Functional variants can also con 
tain Substitution of Similar amino acids that result in no 
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change or an insignificant change in function. Alternatively, 
Such Substitutions may positively or negatively affect func 
tion to Some degree. 
0049. Non-functional variants typically contain one or 
more non-conservative amino acid Substitutions, deletions, 
insertions, inversions, or truncation or a Substitution, inser 
tion, inversion, or deletion in a critical residue or critical 
region. 

0050 Amino acids that are essential for function can be 
identified by methods known in the art, Such as site-directed 
mutagenesis or alanine-Scanning mutagenesis (Cunningham 
et al., Science 244:1081-1085 (1989)), particularly using the 
results provided in FIG. 2. The latter procedure introduces 
Single alanine mutations at every residue in the molecule. 
The resulting mutant molecules are then tested for biological 
activity Such as Secreted protein activity or in assayS. Such as 
an in vitro proliferative activity. Sites that are critical for 
binding partner/Substrate binding can also be determined by 
Structural analysis Such as crystallization, nuclear magnetic 
resonance or photoaffinity labeling (Smith et al., J. Mol. 
Biol. 224:899-904 (1992); de Vos et al. Science 255:306-312 
(1992)). 
0051. The present invention further provides fragments 
of the Secreted peptides, in addition to proteins and peptides 
that comprise and consist of Such fragments, particularly 
those comprising the residues identified in FIG. 2. The 
fragments to which the invention pertains, however, are not 
to be construed as encompassing fragments that may be 
disclosed publicly prior to the present invention. 
0052 AS used herein, a fragment comprises at least 8, 10, 
12, 14, 16, or more contiguous amino acid residues from a 
Secreted peptide. Such fragments can be chosen based on the 
ability to retain one or more of the biological activities of the 
Secreted peptide or could be chosen for the ability to perform 
a function, e.g. bind a Substrate or act as an immunogen. 
Particularly important fragments are biologically active 
fragments, peptides that are, for example, about 8 or more 
amino acids in length. Such fragments will typically com 
prise a domain or motif of the Secreted peptide, e.g., active 
Site or a Substrate-binding domain. Further, possible frag 
ments include, but are not limited to, domain or motif 
containing fragments, Soluble peptide fragments, and frag 
ments containing immunogenic structures. Predicted 
domains and functional Sites are readily identifiable by 
computer programs well known and readily available to 
those of skill in the art (e.g., PROSITE analysis). The results 
of one such analysis are provided in FIG. 2. 
0053 Polypeptides often contain amino acids other than 
the 20 amino acids commonly referred to as the 20 naturally 
occurring amino acids. Further, many amino acids, including 
the termininal amino acids, may be modified by natural 
processes, Such as processing and other post-translational 
modifications, or by chemical modification techniques well 
known in the art. Common modifications that occur natu 
rally in Secreted peptides are described in basic texts, 
detailed monographs, and the research literature, and they 
are well known to those of skill in the art (some of these 
features are identified in FIG. 2). 
0054 Known modifications include, but are not limited 
to, acetylation, acylation, ADP-ribosylation, amidation, 
covalent attachment of flavin, covalent attachment of a heme 
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moiety, covalent attachment of a nucleotide or nucleotide 
derivative, covalent attachment of a lipid or lipid derivative, 
covalent attachment of phosphotidylinositol, croSS-linking, 
cyclization, disulfide bond formation, demethylation, for 
mation of covalent crosslinks, formation of cystine, forma 
tion of pyroglutamate, formylation, gamma carboxylation, 
glycosylation, GPI anchor formation, hydroxylation, iodi 
nation, methylation, myristoylation, oxidation, proteolytic 
processing, phosphorylation, prenylation, racemization, 
Selenoylation, sulfation, transfer-RNA mediated addition of 
amino acids to proteins Such as arginylation, and ubiquiti 
nation. 

0.055 Such modifications are well known to those of skill 
in the art and have been described in great detail in the 
Scientific literature. Several particularly common modifica 
tions, glycosylation, lipid attachment, Sulfation, gamma 
carboxylation of glutarnic acid residues, hydroxylation and 
ADP-ribosylation, for instance, are described in most basic 
texts, such as Proteins Structure and Molecular Proper 
ties, 2nd Ed., T. E. Creighton, W. H. Freeman and Company, 
New York (1993). Many detailed reviews are available on 
this subject, such as by Wold, F., Posttranslational Covalent 
Modification of Proteins, B. C. Johnson, Ed., Academic 
Press, New York 1-12 (1983); Seifter et al. (Meth. Enzymol. 
182:626-646 (1990)) and Rattan et al. (Ann. N.Y. Acad. Sci. 
663:48-62 (1992)). 
0056 Accordingly, the secreted peptides of the present 
invention also encompass derivatives or analogs in which a 
Substituted amino acid residue is not one encoded by the 
genetic code, in which a Substituent group is included, in 
which the mature Secreted peptide is fused with another 
compound, Such as a compound to increase the half-life of 
the Secreted peptide (for example, polyethylene glycol), or 
in which the additional amino acids are fused to the mature 
Secreted peptide, Such as a leader or Secretory Sequence or 
a Sequence for purification of the mature Secreted peptide or 
a pro-protein Sequence. 

0057 Protein/Peptide Uses 

0.058. The proteins of the present invention can be used in 
Substantial and Specific assays related to the functional 
information provided in the Figures, to raise antibodies or to 
elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively deter 
mine levels of the protein (or its binding partner or ligand) 
in biological fluids, and as markers for tissues in which the 
corresponding protein is preferentially expressed (either 
constitutively or at a particular Stage of tissue differentiation 
or development or in a disease state). Where the protein 
binds or potentially binds to another protein or ligand (Such 
as, for example, in a Secreted protein-effector protein inter 
action or Secreted protein-ligand interaction), the protein can 
be used to identify the binding partner/ligand So as to 
develop a system to identify inhibitors of the binding 
interaction. Any or all of these uses are capable of being 
developed into reagent grade or kit format for commercial 
ization as commercial products. 

0059 Methods for performing the uses listed above are 
well known to those skilled in the art. References disclosing 
such methods include “Molecular Cloning: A Laboratory 
Manual', 2d ed., Cold Spring Harbor Laboratory Press, 
Sambrook, J., E. F. Fritsch and T. Maniatis eds., 1989, and 
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“Methods in Enzymology: Guide to Molecular Cloning 
Techniques”, Academic PreSS, Berger, S. L. and A. R. 
Kimmel eds., 1987. 

0060. The potential uses of the peptides of the present 
invention are based primarily on the Source of the protein as 
well as the class/action of the protein. For example, Secreted 
proteins isolated from humans and their human/mammalian 
orthologS Serve as targets for identifying agents for use in 
mammalian therapeutic applications, e.g. a human drug, 
particularly in modulating a biological or pathological 
response in a cell or tissue that expresses the Secreted 
protein. Experimental data as provided in FIG. 1 indicates 
that Secreted proteins of the present invention are expressed 
in glioblastoma and adrenal cortex carcinoma. Specifically, 
a virtual northern blot shows expression in glioblastoma and 
adrenal cortex carcinoma. A large percentage of pharmaceu 
tical agents are being developed that modulate the activity of 
Secreted proteins, particularly members of the netrin-like 
Subfamily (see Background of the Invention). The structural 
and functional information provided in the Background and 
Figures provide specific and Substantial uses for the mol 
ecules of the present invention, particularly in combination 
with the expression information provided in FIG. 1. Experi 
mental data as provided in FIG. 1 indicates expression in 
glioblastoma and adrenal cortex carcinoma. Such uses can 
readily be determined using the information provided 
herein, that which is known in the art, and routine experi 
mentation. 

0061 The proteins of the present invention (including 
variants and fragments that may have been disclosed prior to 
the present invention) are useful for biological assays related 
to Secreted proteins that are related to members of the 
netrin-like subfamily. Such assays involve any of the known 
Secreted protein functions or activities or properties useful 
for diagnosis and treatment of Secreted protein-related con 
ditions that are specific for the Subfamily of Secreted pro 
teins that the one of the present invention belongs to, 
particularly in cells and tissues that express the Secreted 
protein. Experimental data as provided in FIG. 1 indicates 
that Secreted proteins of the present invention are expressed 
in glioblastoma and adrenal cortex carcinoma. Specifically, 
a virtual northern blot shows expression in glioblastoma and 
adrenal cortex carcinoma. 

0062) The proteins of the present invention are also 
useful in drug Screening assays, in cell-based or cell-free 
Systems. Cell-based Systems can be native, i.e., cells that 
normally express the Secreted protein, as a biopsy or 
expanded in cell culture. Experimental data as provided in 
FIG. 1 indicates expression in glioblastoma and adrenal 
cortex carcinoma. In an alternate embodiment, cell-based 
assays involve recombinant host cells expressing the 
Secreted protein. 

0063. The polypeptides can be used to identify com 
pounds that modulate Secreted protein activity of the protein 
in its natural State or an altered form that causes a specific 
disease or pathology associated with the Secreted protein. 
Both the Secreted proteins of the present invention and 
appropriate variants and fragments can be used in high 
throughput Screens to assay candidate compounds for the 
ability to bind to the Secreted protein. These compounds can 
be further Screened against a functional Secreted protein to 
determine the effect of the compound on the Secreted protein 
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activity. Further, these compounds can be tested in animal or 
invertebrate Systems to determine activity/effectiveness. 
Compounds can be identified that activate (agonist) or 
inactivate (antagonist) the Secreted protein to a desired 
degree. 
0064. Further, the proteins of the present invention can be 
used to Screen a compound for the ability to Stimulate or 
inhibit interaction between the Secreted protein and a mol 
ecule that normally interacts with the Secreted protein, e.g. 
a Substrate or a component of the Signal pathway that the 
Secreted protein normally interacts (for example, another 
Secreted protein). Such assays typically include the Steps of 
combining the Secreted protein with a candidate compound 
under conditions that allow the Secreted protein, or frag 
ment, to interact with the target molecule, and to detect the 
formation of a complex between the protein and the target or 
to detect the biochemical consequence of the interaction 
with the Secreted protein and the target. 
0065 Candidate compounds include, for example, 1) 
peptides Such as Soluble peptides, including Ig-tailed fusion 
peptides and members of random peptide libraries (see, e.g., 
Lam et al., Nature 354:82-84 (1991); Houghten et al., Nature 
354:84-86 (1991)) and combinatorial chemistry-derived 
molecular libraries made of D- and/or L- configuration 
amino acids; 2) phosphopeptides (e.g., members of random 
and partially degenerate, directed phosphopeptide libraries, 
see, e.g., Songyang et al., Cell 72:767-778 (1993)); 3) 
antibodies (e.g., polyclonal, monoclonal, humanized, anti 
idiotypic, chimeric, and Single chain antibodies as well as 
Fab, F(ab'), Fab expression library fragments, and epitope 
binding fragments of antibodies); and 4) Small organic and 
inorganic molecules (e.g., molecules obtained from combi 
natorial and natural product libraries). 
0.066 One candidate compound is a soluble fragment of 
the receptor that competes for Substrate binding. Other 
candidate compounds include mutant Secreted proteins or 
appropriate fragments containing mutations that affect 
Secreted protein function and thus compete for Substrate. 
Accordingly, a fragment that competes for Substrate, for 
example with a higher affinity, or a fragment that binds 
Substrate but does not allow release, is encompassed by the 
invention. 

0067. Any of the biological or biochemical functions 
mediated by the Secreted protein can be used as an endpoint 
assay. These include all of the biochemical or biochemical/ 
biological events described herein, in the references cited 
herein, incorporated by reference for these endpoint assay 
targets, and other functions known to those of ordinary skill 
in the art or that can be readily identified using the infor 
mation provided in the Figures, particularly FIG. 2. Spe 
cifically, a biological function of a cell or tissues that 
expresses the Secreted protein can be assayed. Experimental 
data as provided in FIG. 1 indicates that secreted proteins of 
the present invention are expressed in glioblastoma and 
adrenal cortex carcinoma. Specifically, a virtual northern 
blot shows expression in glioblastoma and adrenal cortex 
carcinoma. 

0068 Binding and/or activating compounds can also be 
Screened by using chimeric Secreted proteins in which the 
amino terminal extracellular domain, or parts thereof, the 
entire transmembrane domain or Subregions, Such as any of 
the Seven transmembrane Segments or any of the intracel 
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lular or extracellular loops and the carboxy terminal intra 
cellular domain, or parts thereof, can be replaced by heter 
ologous domains or Subregions. For example, a Substrate 
binding region can be used that interacts with a different 
Substrate then that which is recognized by the native 
Secreted protein. Accordingly, a different Set of Signal trans 
duction components is available as an end-point assay for 
activation. This allows for assays to be performed in other 
than the Specific host cell from which the Secreted protein is 
derived. 

0069. The proteins of the present invention are also 
useful in competition binding assays in methods designed to 
discover compounds that interact with the Secreted protein 
(e.g. binding partners and/or ligands). Thus, a compound is 
exposed to a Secreted protein polypeptide under conditions 
that allow the compound to bind or to otherwise interact with 
the polypeptide. Soluble Secreted protein polypeptide is also 
added to the mixture. If the test compound interacts with the 
Soluble Secreted protein polypeptide, it decreases the amount 
of complex formed or activity from the Secreted protein 
target. This type of assay is particularly useful in cases in 
which compounds are Sought that interact with Specific 
regions of the Secreted protein. Thus, the Soluble polypep 
tide that competes with the target Secreted protein region is 
designed to contain peptide Sequences corresponding to the 
region of interest. 
0070 To perform cell free drug screening assays, it is 
Sometimes desirable to immobilize either the Secreted pro 
tein, or fragment, or its target molecule to facilitate Separa 
tion of complexes from uncomplexed forms of one or both 
of the proteins, as well as to accommodate automation of the 
asSay. 

0071 Techniques for immobilizing proteins on matrices 
can be used in the drug Screening assays. In one embodi 
ment, a fusion protein can be provided which adds a domain 
that allows the protein to be bound to a matrix. For example, 
glutathione-S-transferase fusion proteins can be adsorbed 
onto glutathione Sepharose beads (Sigma Chemical, St. 
Louis, Mo.) or glutathione derivatized microtitre plates, 
which are then combined with the cell lysates (e.g., S 
labeled) and the candidate compound, and the mixture 
incubated under conditions conducive to complex formation 
(e.g., at physiological conditions for Salt and pH). Following 
incubation, the beads are washed to remove any unbound 
label, and the matrix immobilized and radiolabel determined 
directly, or in the Supernatant after the complexes are 
dissociated. Alternatively, the complexes can be dissociated 
from the matrix, separated by SDS-PAGE, and the level of 
Secreted protein-binding protein found in the bead fraction 
quantitated from the gel using Standard electrophoretic tech 
niques. For example, either the polypeptide or its target 
molecule can be immobilized utilizing conjugation of biotin 
and Streptavidin using techniques well known in the art. 
Alternatively, antibodies reactive with the protein but which 
do not interfere with binding of the protein to its target 
molecule can be derivatized to the wells of the plate, and the 
protein trapped in the Wells by antibody conjugation. Prepa 
rations of a Secreted protein-binding protein and a candidate 
compound are incubated in the Secreted protein-presenting 
Wells and the amount of complex trapped in the well can be 
quantitated. Methods for detecting Such complexes, in addi 
tion to those described above for the GST-immobilized 
complexes, include immunodetection of complexes using 
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antibodies reactive with the Secreted protein target molecule, 
or which are reactive with Secreted protein and compete with 
the target molecule, as well as enzyme-linked assays which 
rely on detecting an enzymatic activity associated with the 
target molecule. 
0.072 Agents that modulate one of the secreted proteins 
of the present invention can be identified using one or more 
of the above assays, alone or in combination. It is generally 
preferable to use a cell-based or cell free System first and 
then confirm activity in an animal or other model System. 
Such model Systems are well known in the art and can 
readily be employed in this context. 
0.073 Modulators of secreted protein activity identified 
according to these drug Screening assays can be used to treat 
a Subject with a disorder mediated by the Secreted protein 
pathway, by treating cells or tissues that express the Secreted 
protein. Experimental data as provided in FIG. 1 indicates 
expression in glioblastoma and adrenal cortex carcinoma. 
These methods of treatment include the Steps of adminis 
tering a modulator of Secreted protein activity in a pharma 
ceutical composition to a Subject in need of Such treatment, 
the modulator being identified as described herein. 
0.074. In yet another aspect of the invention, the secreted 
proteins can be used as "bait proteins' in a two-hybrid assay 
or three-hybrid assay (see, e.g., U.S. Pat. No. 5.283,317; 
Zervos et al. (1993) Cell 72:223-232; Madura et al. (1993) 
J. Biol. Chem. 268: 12046-12054; Bartel et al. (1993) Bio 
techniques 14:920-924; Iwabuchi et al. (1993) Oncogene 
8:1693-1696; and Brent WO94/10300), to identify other 
proteins, which bind to or interact with the Secreted protein 
and are involved in Secreted protein activity. 
0075. The two-hybrid system is based on the modular 
nature of most transcription factors, which consist of Sepa 
rable DNA-binding and activation domains. Briefly, the 
assay utilizes two different DNA constructs. In one con 
Struct, the gene that codes for a Secreted protein is fused to 
a gene encoding the DNA binding domain of a known 
transcription factor (e.g., GAL-4). In the other construct, a 
DNA sequence, from a library of DNA sequences, that 
encodes an unidentified protein ("prey” or “sample') is 
fused to a gene that codes for the activation domain of the 
known transcription factor. If the “bait” and the “prey” 
proteins are able to interact, in Vivo, forming a Secreted 
protein-dependent complex, the DNA-binding and activa 
tion domains of the transcription factor are brought into 
close proximity. This proximity allows transcription of a 
reporter gene (e.g., Lacz) which is operably linked to a 
transcriptional regulatory site responsive to the transcription 
factor. Expression of the reporter gene can be detected and 
cell colonies containing the functional transcription factor 
can be isolated and used to obtain the cloned gene which 
encodes the protein which interacts with the Secreted pro 
tein. 

0.076 This invention further pertains to novel agents 
identified by the above-described Screening assayS. Accord 
ingly, it is within the Scope of this invention to further use 
an agent identified as described herein in an appropriate 
animal model. For example, an agent identified as described 
herein (e.g., a Secreted protein-modulating agent, an anti 
Sense Secreted protein nucleic acid molecule, a Secreted 
protein-Specific antibody, or a Secreted protein-binding part 
ner) can be used in an animal or other model to determine 
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the efficacy, toxicity, or Side effects of treatment with Such an 
agent. Alternatively, an agent identified as described herein 
can be used in an animal or other model to determine the 
mechanism of action of Such an agent. Furthermore, this 
invention pertains to uses of novel agents identified by the 
above-described Screening assays for treatments as 
described herein. 

0077. The secreted proteins of the present invention are 
also useful to provide a target for diagnosing a disease or 
predisposition to disease mediated by the peptide. Accord 
ingly, the invention provides methods for detecting the 
presence, or levels of, the protein (or encoding mRNA) in a 
cell, tissue, or organism. Experimental data as provided in 
FIG. 1 indicates expression in glioblastoma and adrenal 
cortex carcinoma. The method involves contacting a bio 
logical Sample with a compound capable of interacting with 
the Secreted protein Such that the interaction can be detected. 
Such an assay can be provided in a Single detection format 
or a multi-detection format Such as an antibody chip array. 
0078. One agent for detecting a protein in a sample is an 
antibody capable of Selectively binding to protein. A bio 
logical Sample includes tissues, cells and biological fluids 
isolated from a Subject, as well as tissues, cells and fluids 
present within a Subject. 
0079 The peptides of the present invention also provide 
targets for diagnosing active protein activity, disease, or 
predisposition to disease, in a patient having a variant 
peptide, particularly activities and conditions that are known 
for other members of the family of proteins to which the 
present one belongs. Thus, the peptide can be isolated from 
a biological Sample and assayed for the presence of a genetic 
mutation that results in aberrant peptide. This includes 
amino acid Substitution, deletion, insertion, rearrangement, 
(as the result of aberrant splicing events), and inappropriate 
post-translational modification. Analytic methods include 
altered electrophoretic mobility, altered tryptic peptide 
digest, altered Secreted protein activity in cell-based or 
cell-free assay, alteration in Substrate or antibody-binding 
pattern, altered isoelectric point, direct amino acid Sequenc 
ing, and any other of the known assay techniques useful for 
detecting mutations in a protein. Such an assay can be 
provided in a Single detection format or a multi-detection 
format Such as an antibody chip array. 
0080. In vitro techniques for detection of peptide include 
enzyme linked immunosorbent assays (ELISAS), Western 
blots, immunoprecipitations and immunofluorescence using 
a detection reagent, Such as an antibody or protein binding 
agent. Alternatively, the peptide can be detected in Vivo in a 
Subject by introducing into the Subject a labeled anti-peptide 
antibody or other types of detection agent. For example, the 
antibody can be labeled with a radioactive marker whose 
presence and location in a Subject can be detected by 
Standard imaging techniques. Particularly useful are meth 
ods that detect the allelic variant of a peptide expressed in a 
Subject and methods which detect fragments of a peptide in 
a Sample. 

0081. The peptides are also useful in pharmacogenomic 
analysis. Pharmacogenomics deal with clinically significant 
hereditary variations in the response to drugs due to altered 
drug disposition and abnormal action in affected perSons. 
See, e.g., Eichelbaum, M. (Clin. Exp. Pharmacol. Physiol. 
23(10-11):983-985 (1996)), and Linder, M. W. (Clin. Chem. 
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43(2):254-266 (1997)). The clinical outcomes of these varia 
tions result in Severe toxicity of therapeutic drugs in certain 
individuals or therapeutic failure of drugs in certain indi 
viduals as a result of individual variation in metabolism. 
Thus, the genotype of the individual can determine the way 
a therapeutic compound acts on the body or the way the 
body metabolizes the compound. Further, the activity of 
drug metabolizing enzymes effects both the intensity and 
duration of drug action. Thus, the pharmacogenomics of the 
individual permit the Selection of effective compounds and 
effective dosages of Such compounds for prophylactic or 
therapeutic treatment based on the individual's genotype. 
The discovery of genetic polymorphisms in Some drug 
metabolizing enzymes has explained why Some patients do 
not obtain the expected drug effects, Show an exaggerated 
drug effect, or experience Serious toxicity from Standard 
drug dosages. Polymorphisms can be expressed in the phe 
notype of the extensive metabolizer and the phenotype of the 
poor metabolizer. Accordingly, genetic polymorphism may 
lead to allelic protein variants of the Secreted protein in 
which one or more of the Secreted protein functions in one 
population is different from those in another population. The 
peptides thus allow a target to ascertain a genetic predispo 
Sition that can affect treatment modality. Thus, in a ligand 
based treatment, polymorphism may give rise to amino 
terminal eXtracellular domains and/or other Substrate-bind 
ing regions that are more or less active in Substrate binding, 
and Secreted protein activation. Accordingly, Substrate dos 
age would necessarily be modified to maximize the thera 
peutic effect within a given population containing a poly 
morphism. As an alternative to genotyping, specific 
polymorphic peptides could be identified. 

0082 The peptides are also useful for treating a disorder 
characterized by an absence of, inappropriate, or unwanted 
expression of the protein. Experimental data as provided in 
FIG. 1 indicates expression in glioblastoma and adrenal 
cortex carcinoma. Accordingly, methods for treatment 
include the use of the Secreted protein or fragments. 

0083) Antibodies 
0084. The invention also provides antibodies that selec 
tively bind to one of the peptides of the present invention, a 
protein comprising Such a peptide, as well as variants and 
fragments thereof. AS used herein, an antibody Selectively 
binds a target peptide when it binds the target peptide and 
does not significantly bind to unrelated proteins. An anti 
body is still considered to selectively bind a peptide even if 
it also binds to other proteins that are not Substantially 
homologous with the target peptide So long as Such proteins 
share homology with a fragment or domain of the peptide 
target of the antibody. In this case, it would be understood 
that antibody binding to the peptide is still Selective despite 
Some degree of cross-reactivity. 

0085. As used herein, an antibody is defined in terms 
consistent with that recognized within the art: they are 
multi-Subunit proteins produced by a mammalian organism 
in response to an antigen challenge. The antibodies of the 
present invention include polyclonal antibodies and mono 
clonal antibodies, as well as fragments of Such antibodies, 
including, but not limited to, Fab or F(ab'), and Fv frag 
mentS. 
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0086) Many methods are known for generating and/or 
identifying antibodies to a given target peptide. Several Such 
methods are described by Harlow, Antibodies, Cold Spring 
Harbor Press, (1989). 
0087. In general, to generate antibodies, an isolated pep 
tide is used as an immunogen and is administered to a 
mammalian organism, Such as a rat, rabbit or mouse. The 
full-length protein, an antigenic peptide fragment or a fusion 
protein can be used. Particularly important fragments are 
those covering functional domains, Such as the domains 
identified in FIG. 2, and domain of Sequence homology or 
divergence amongst the family, Such as those that can 
readily be identified using protein alignment methods and as 
presented in the Figures. 

0088 Antibodies are preferably prepared from regions or 
discrete fragments of the Secreted proteins. Antibodies can 
be prepared from any region of the peptide as described 
herein. However, preferred regions will include those 
involved in function/activity and/or Secreted protein/binding 
partner interaction. FIG. 2 can be used to identify particu 
larly important regions while Sequence alignment can be 
used to identify conserved and unique Sequence fragments. 
0089 An antigenic fragment will typically comprise at 
least 8 contiguous amino acid residues. The antigenic pep 
tide can comprise, however, at least 10, 12, 14, 16 or more 
amino acid residues. Such fragments can be Selected on a 
physical property, Such as fragments correspond to regions 
that are located on the Surface of the protein, e.g., hydro 
philic regions or can be Selected based on Sequence unique 
ness (see FIG. 2). 
0090 Detection on an antibody of the present invention 
can be facilitated by coupling (i.e., physically linking) the 
antibody to a detectable Substance. Examples of detectable 
Substances include various enzymes, prosthetic groups, fluo 
rescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of Suitable 
enzymes include horseradish peroxidase, alkaline phos 
phatase, 3-galactosidase, or acetylcholinesterase; examples 
of Suitable prosthetic group complexes include Streptavidini 
biotin and avidin/biotin; examples of Suitable fluorescent 
materials include umbelliferone, fluorescein, fluorescein 
isothiocyanate, rhodamine, dichlorotriazinylamine fluores 
cein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of biolu 
minescent materials include luciferase, luciferin, and 
aequorin, and examples of Suitable radioactive material 
include I, i, S or H. 
0091 Antibody Uses 

0092. The antibodies can be used to isolate one of the 
proteins of the present invention by Standard techniques, 
Such as affinity chromatography or immunoprecipitation. 
The antibodies can facilitate the purification of the natural 
protein from cells and recombinantly produced protein 
expressed in host cells. In addition, Such antibodies are 
useful to detect the presence of one of the proteins of the 
present invention in cells or tissues to determine the pattern 
of expression of the protein among various tissues in an 
organism and over the course of normal development. 
Experimental data as provided in FIG. 1 indicates that 
Secreted proteins of the present invention are expressed in 
glioblastoma and adrenal cortex carcinoma. Specifically, a 



US 2002/0172995 A1 

Virtual northern blot ShowS expression in glioblastoma and 
adrenal cortex carcinoma. Further, Such antibodies can be 
used to detect protein in situ, in vitro, or in a cell lysate or 
Supernatant in order to evaluate the abundance and pattern of 
expression. Also, Such antibodies can be used to assess 
abnormal tissue distribution or abnormal expression during 
development or progression of a biological condition. Anti 
body detection of circulating fragments of the full length 
protein can be used to identify turnover. 

0093. Further, the antibodies can be used to assess 
expression in disease States Such as in active Stages of the 
disease or in an individual with a predisposition toward 
disease related to the protein's function. When a disorder is 
caused by an inappropriate tissue distribution, developmen 
tal expression, level of expression of the protein, or 
expressed/processed form, the antibody can be prepared 
against the normal protein. Experimental data as provided in 
FIG. 1 indicates expression in glioblastoma and adrenal 
cortex carcinoma. If a disorder is characterized by a specific 
mutation in the protein, antibodies specific for this mutant 
protein can be used to assay for the presence of the Specific 
mutant protein. 

0094. The antibodies can also be used to assess normal 
and aberrant Subcellular localization of cells in the various 
tissues in an organism. Experimental data as provided in 
FIG. 1 indicates expression in glioblastoma and adrenal 
cortex carcinoma. The diagnostic uses can be applied, not 
only in genetic testing, but also in monitoring a treatment 
modality. Accordingly, where treatment is ultimately aimed 
at correcting expression level or the presence of aberrant 
Sequence and aberrant tissue distribution or developmental 
expression, antibodies directed against the protein or rel 
evant fragments can be used to monitor therapeutic efficacy. 
0.095 Additionally, antibodies are useful in pharmacoge 
nomic analysis. Thus, antibodies prepared against polymor 
phic proteins can be used to identify individuals that require 
modified treatment modalities. The antibodies are also use 
ful as diagnostic tools as an immunological marker for 
aberrant protein analyzed by electrophoretic mobility, iso 
electric point, tryptic peptide digest, and other physical 
assays known to those in the art. 
0096. The antibodies are also useful for tissue typing. 
Experimental data as provided in FIG. 1 indicates expres 
Sion in glioblastoma and adrenal cortex carcinoma. Thus, 
where a specific protein has been correlated with expression 
in a specific tissue, antibodies that are specific for this 
protein can be used to identify a tissue type. 
0097. The antibodies are also useful for inhibiting protein 
function, for example, blocking the binding of the Secreted 
peptide to a binding partner Such as a Substrate. These uses 
can also be applied in a therapeutic context in which 
treatment involves inhibiting the protein's function. An 
antibody can be used, for example, to block binding, thus 
modulating (agonizing or antagonizing) the peptides activ 
ity. Antibodies can be prepared against Specific fragments 
containing Sites required for function or against intact pro 
tein that is associated with a cell or cell membrane. See FIG. 
2 for Structural information relating to the proteins of the 
present invention. 
0098. The invention also encompasses kits for using 
antibodies to detect the presence of a protein in a biological 
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Sample. The kit can comprise antibodies Such as a labeled or 
labelable antibody and a compound or agent for detecting 
protein in a biological Sample, means for determining the 
amount of protein in the Sample, means for comparing the 
amount of protein in the Sample with a Standard; and 
instructions for use. Such a kit can be Supplied to detect a 
Single protein or epitope or can be configured to detect one 
of a multitude of epitopes, Such as in an antibody detection 
array. Arrays are described in detail below for nuleic acid 
arrays and Similar methods have been developed for anti 
body arrayS. 

0099 Nucleic Acid Molecules 
0100. The present invention further provides isolated 
nucleic acid molecules that encode a Secreted peptide or 
protein of the present invention (cDNA, transcript and 
genomic sequence). Such nucleic acid molecules will con 
sist of, consist essentially of, or comprise a nucleotide 
Sequence that encodes one of the Secreted peptides of the 
present invention, an allelic variant thereof, or an Ortholog or 
paralog thereof. 
0101 AS used herein, an "isolated nucleic acid molecule 
is one that is separated from other nucleic acid present in the 
natural source of the nucleic acid. Preferably, an “isolated” 
nucleic acid is free of Sequences which naturally flank the 
nucleic acid (i.e., Sequences located at the 5' and 3' ends of 
the nucleic acid) in the genomic DNA of the organism from 
which the nucleic acid is derived. However, there can be 
Some flanking nucleotide Sequences, for example up to 
about 5KB, 4KB, 3KB, 2KB, or 1KB or less, particularly 
contiguous peptide encoding Sequences and peptide encod 
ing Sequences within the same gene but Separated by introns 
in the genomic Sequence. The important point is that the 
nucleic acid is isolated from remote and unimportant flank 
ing Sequences Such that it can be Subjected to the Specific 
manipulations described herein Such as recombinant expres 
Sion, preparation of probes and primers, and other uses 
Specific to the nucleic acid Sequences. 
0102 Moreover, an "isolated” nucleic acid molecule, 
Such as a transcript/cDNA molecule, can be Substantially 
free of other cellular material, or culture medium when 
produced by recombinant techniques, or chemical precur 
SorS or other chemicals when chemically Synthesized. How 
ever, the nucleic acid molecule can be fused to other coding 
or regulatory Sequences and Still be considered isolated. 
0.103 For example, recombinant DNA molecules con 
tained in a vector are considered isolated. Further examples 
of isolated DNA molecules include recombinant DNA mol 
ecules maintained in heterologous host cells or purified 
(partially or substantially) DNA molecules in solution. Iso 
lated RNA molecules include in vivo or in vitro RNA 
transcripts of the isolated DNA molecules of the present 
invention. Isolated nucleic acid molecules according to the 
present invention further include Such molecules produced 
Synthetically. 
0104. Accordingly, the present invention provides 
nucleic acid molecules that consist of the nucleotide 
sequence shown in FIGS. 1 or 3 (SEQ ID NO: 1, transcript 
Sequence and SEQ ID NO: 3, genomic Sequence), or any 
nucleic acid molecule that encodes the protein provided in 
FIG. 2, SEQ ID NO: 2. A nucleic acid molecule consists of 
a nucleotide Sequence when the nucleotide Sequence is the 
complete nucleotide Sequence of the nucleic acid molecule. 
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0105 The present invention further provides nucleic acid 
molecules that consist essentially of the nucleotide Sequence 
shown in FIGS. 1 or 3 (SEQ ID NO: 1, transcript sequence 
and a SEQ ID NO. 3, genomic sequence), or any nucleic 
acid molecule that encodes the protein provided in FIG. 2, 
SEQ ID NO: 2. A nucleic acid molecule consists essentially 
of a nucleotide Sequence when Such a nucleotide Sequence 
is present with only a few additional nucleic acid residues in 
the final nucleic acid molecule. 

0106 The present invention further provides nucleic acid 
molecules that comprise the nucleotide Sequences shown in 
FIGS. 1 or 3 (SEQ ID NO: 1, transcript sequence and SEQ 
ID NO. 3, genomic sequence), or any nucleic acid molecule 
that encodes the protein provided in FIG. 2, SEQ ID NO: 2. 
A nucleic acid molecule comprises a nucleotide Sequence 
when the nucleotide Sequence is at least part of the final 
nucleotide Sequence of the nucleic acid molecule. In Such a 
fashion, the nucleic acid molecule can be only the nucleotide 
Sequence or have additional nucleic acid residues, Such as 
nucleic acid residues that are naturally associated with it or 
heterologous nucleotide Sequences. Such a nucleic acid 
molecule can have a few additional nucleotides or can 
comprises Several hundred or more additional nucleotides. A 
brief description of how various types of these nucleic acid 
molecules can be readily made/isolated is provided below. 

0107. In FIGS. 1 and 3, both coding and non-coding 
Sequences are provided. Because of the Source of the present 
invention, humans genomic sequence (FIG. 3) and cDNA/ 
transcript sequences (FIG. 1), the nucleic acid molecules in 
the Figures will contain genomic intronic Sequences, 5' and 
3' non-coding Sequences, gene regulatory regions and non 
coding intergenic Sequences. In general Such Sequence fea 
tures are either noted in FIGS. 1 and 3 or can readily be 
identified using computational tools known in the art. AS 
discussed below, Some of the non-coding regions, particu 
larly gene regulatory elements Such as promoters, are useful 
for a variety of purposes, e.g. control of heterologous gene 
expression, target for identifying gene activity modulating 
compounds, and are particularly claimed as fragments of the 
genomic Sequence provided herein. 

0108. The isolated nucleic acid molecules can encode the 
mature protein plus additional amino or carboxyl-terminal 
amino acids, or amino acids interior to the mature peptide 
(when the mature form has more than one peptide chain, for 
instance). Such sequences may play a role in processing of 
a protein from precursor to a mature form, facilitate protein 
trafficking, prolong or shorten protein half-life or facilitate 
manipulation of a protein for assay or production, among 
other things. AS generally is the case in Situ, the additional 
amino acids may be processed away from the mature protein 
by cellular enzymes. 

0109 AS mentioned above, the isolated nucleic acid 
molecules include, but are not limited to, the Sequence 
encoding the Secreted peptide alone, the Sequence encoding 
the mature peptide and additional coding Sequences, Such as 
a leader or Secretory Sequence (e.g., a pre-pro or pro-protein 
Sequence), the Sequence encoding the mature peptide, with 
or without the additional coding Sequences, plus additional 
non-coding Sequences, for example introns and non-coding 
5' and 3' sequences Such as transcribed but non-translated 
Sequences that play a role in transcription, mRNA proceSS 
ing (including splicing and polyadenylation signals), ribo 
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Some binding and stability of mRNA. In addition, the 
nucleic acid molecule may be fused to a marker Sequence 
encoding, for example, a peptide that facilitates purification. 

0.110) Isolated nucleic acid molecules can be in the form 
of RNA, such as mRNA, or in the form DNA, including 
cDNA and genomic DNA obtained by cloning or produced 
by chemical Synthetic techniqueS or by a combination 
thereof. The nucleic acid, especially DNA, can be double 
Stranded or Single-Stranded. Single-stranded nucleic acid can 
be the coding Strand (Sense Strand) or the non-coding Strand 
(anti-Sense Strand). 
0111. The invention further provides nucleic acid mol 
ecules that encode fragments of the peptides of the present 
invention as well as nucleic acid molecules that encode 
obvious variants of the Secreted proteins of the present 
invention that are described above. Such nucleic acid mol 
ecules may be naturally occurring, Such as allelic variants 
(same locus), paralogs (different locus), and orthologs (dif 
ferent organism), or may be constructed by recombinant 
DNA methods or by chemical synthesis. Such non-naturally 
occurring variants may be made by mutagenesis techniques, 
including those applied to nucleic acid molecules, cells, or 
organisms. Accordingly, as discussed above, the variants can 
contain nucleotide Substitutions, deletions, inversions and 
insertions. Variation can occur in either or both the coding 
and non-coding regions. The variations can produce both 
conservative and non-conservative amino acid Substitutions. 

0112 The present invention further provides non-coding 
fragments of the nucleic acid molecules provided in FIGS. 
1 and 3. Preferred non-coding fragments include, but are not 
limited to, promoter Sequences, enhancer Sequences, gene 
modulating Sequences and gene termination Sequences. 
Such fragments are useful in controlling heterologous gene 
expression and in developing Screens to identify gene 
modulating agents. A promoter can readily be identified as 
being 5' to the ATG start Site in the genomic Sequence 
provided in FIG. 3. 
0113 A fragment comprises a contiguous nucleotide 
Sequence greater than 12 or more nucleotides. Further, a 
fragment could at least 30, 40, 50, 100, 250 or 500 nucle 
otides in length. The length of the fragment will be based on 
its intended use. For example, the fragment can encode 
epitope bearing regions of the peptide, or can be useful as 
DNA probes and primers. Such fragments can be isolated 
using the known nucleotide Sequence to Synthesize an 
oligonucleotide probe. A labeled probe can then be used to 
screen a CDNA library, genomic DNA library, or mRNA to 
isolate nucleic acid corresponding to the coding region. 
Further, primers can be used in PCR reactions to clone 
Specific regions of gene. 
0.114) A probe/primer typically comprises substantially a 
purified oligonucleotide or oligonucleotide pair. The oligo 
nucleotide typically comprises a region of nucleotide 
Sequence that hybridizes under Stringent conditions to at 
least about 12, 20, 25, 40, 50 or more consecutive nucle 
otides. 

0115 Orthologs, homologs, and allelic variants can be 
identified using methods well known in the art. AS described 
in the Peptide Section, these variants comprise a nucleotide 
Sequence encoding a peptide that is typically 60-70%, 
70-80%, 80-90%, and more typically at least about 90-95% 
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or more homologous to the nucleotide Sequence shown in 
the Figure Sheets or a fragment of this sequence. Such 
nucleic acid molecules can readily be identified as being 
able to hybridize under moderate to Stringent conditions, to 
the nucleotide Sequence shown in the Figure sheets or a 
fragment of the Sequence. Allelic variants can readily be 
determined by genetic locus of the encoding gene. 
0116 FIG. 3 provides information on SNPs that have 
been found in the gene encoding the receptor protein of the 
present invention. SNPs were identified at 90 different 
nucleotide positions, including a non-Synonymous coding 
SNP at positions 753666 and 75368. Changes in the amino 
acid sequence caused by these SNPs is indicated in FIG. 3 
and can readily be determined using the universal genetic 
code and the protein Sequence provided in FIG. 2 as a 
reference. Some of these SNPs that are located outside the 
ORF and in introns may affect gene expression. Positioning 
of each SNP in an exon, intron, or outside the ORF can 
readily be determined using the DNA position given for each 
SNP and the Start/stop, exon, and intron genomic coordi 
nates given in FIG. 3. 
0117. As used herein, the term “hybridizes under strin 
gent conditions is intended to describe conditions for 
hybridization and washing under which nucleotide 
Sequences encoding a peptide at least 60-70% homologous 
to each other typically remain hybridized to each other. The 
conditions can be Such that Sequences at least about 60%, at 
least about 70%, or at least about 80% or more homologous 
to each other typically remain hybridized to each other. Such 
Stringent conditions are known to those skilled in the art and 
can be found in Current Protocols in Molecular Biology, 
John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. One example 
of Stringent hybridization conditions are hybridization in 6x 
sodium chloride/sodium citrate (SSC) at about 45C, fol 
lowed by one or more washes in 0.2xSSC, 0.1% SDS at 
50-65C. Examples of moderate to low stringency hybrid 
ization conditions are well known in the art. 

0118 Nucleic Acid Molecule Uses 
0119) The nucleic acid molecules of the present invention 
are useful for probes, primers, chemical intermediates, and 
in biological assays. The nucleic acid molecules are useful 
as a hybridization probe for messenger RNA, transcript/ 
cDNA and genomic DNA to isolate full-length cDNA and 
genomic clones encoding the peptide described in FIG. 2 
and to isolate cDNA and genomic clones that correspond to 
variants (alleles, orthologs, etc.) producing the same or 
related peptides shown in FIG. 2. As illustrated in FIG. 3, 
SNPs were identified at 90 different nucleotide positions. 
0120) The probe can correspond to any sequence along 
the entire length of the nucleic acid molecules provided in 
the Figures. Accordingly, it could be derived from 5' non 
coding regions, the coding region, and 3' noncoding regions. 
However, as discussed, fragments are not to be construed as 
encompassing fragments disclosed prior to the present 
invention. 

0121 The nucleic acid molecules are also useful as 
primers for PCR to amplify any given region of a nucleic 
acid molecule and are useful to Synthesize antisense mol 
ecules of desired length and Sequence. 
0122) The nucleic acid molecules are also useful for 
constructing recombinant vectors. Such vectors include 
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expression vectors that express a portion of, or all of, the 
peptide Sequences. VectorS also include insertion vectors, 
used to integrate into another nucleic acid molecule 
Sequence, Such as into the cellular genome, to alter in Situ 
expression of a gene and/or gene product. For example, an 
endogenous coding Sequence can be replaced via homolo 
gous recombination with all or part of the coding region 
containing one or more specifically introduced mutations. 

0123 The nucleic acid molecules are also useful for 
expressing antigenic portions of the proteins. 

0.124. The nucleic acid molecules are also useful as 
probes for determining the chromosomal positions of the 
nucleic acid molecules by means of in Situ hybridization 
methods. 

0.125 The nucleic acid molecules are also useful in 
making vectors containing the gene regulatory regions of the 
nucleic acid molecules of the present invention. 

0.126 The nucleic acid molecules are also useful for 
designing ribozymes corresponding to all, or a part, of the 
mRNA produced from the nucleic acid molecules described 
herein. 

0127. The nucleic acid molecules are also useful for 
making vectors that express part, or all, of the peptides. 

0128. The nucleic acid molecules are also useful for 
constructing host cells expressing a part, or all, of the nucleic 
acid molecules and peptides. 

0129. The nucleic acid molecules are also useful for 
constructing transgenic animals expressing all, or a part, of 
the nucleic acid molecules and peptides. 

0.130. The nucleic acid molecules are also useful as 
hybridization probes for determining the presence, level, 
form and distribution of nucleic acid expression. Experi 
mental data as provided in FIG. 1 indicates that secreted 
proteins of the present invention are expressed in glioblas 
toma and adrenal cortex carcinoma. Specifically, a virtual 
northern blot shows expression in glioblastoma and adrenal 
cortex carcinoma. Accordingly, the probes can be used to 
detect the presence of, or to determine levels of, a specific 
nucleic acid molecule in cells, tissues, and in organisms. The 
nucleic acid whose level is determined can be DNA or RNA. 
Accordingly, probes corresponding to the peptides described 
herein can be used to assess expression and/or gene copy 
number in a given cell, tissue, or organism. These uses are 
relevant for diagnosis of disorders involving an increase or 
decrease in Secreted protein expression relative to normal 
results. 

0131. In vitro techniques for detection of mRNA include 
Northern hybridizations and in situ hybridizations. In vitro 
techniques for detecting DNA include Southern hybridiza 
tions and in Situ hybridization. 

0132) Probes can be used as a part of a diagnostic test kit 
for identifying cells or tissues that express a Secreted protein, 
Such as by measuring a level of a Secreted protein-encoding 
nucleic acid in a Sample of cells from a Subject e.g., mRNA 
or genomic DNA, or determining if a Secreted protein gene 
has been mutated. Experimental data as provided in FIG. 1 
indicates that Secreted proteins of the present invention are 
expressed in glioblastoma and adrenal cortex carcinoma. 
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Specifically, a virtual northern blot shows expression in 
glioblastoma and adrenal cortex carcinoma. 
0.133 Nucleic acid expression assays are useful for drug 
Screening to identify compounds that modulate Secreted 
protein nucleic acid expression. 

0134) The invention thus provides a method for identi 
fying a compound that can be used to treat a disorder 
asSociated with nucleic acid expression of the Secreted 
protein gene, particularly biological and pathological pro 
ceSSes that are mediated by the Secreted protein in cells and 
tissues that express it. Experimental data as provided in 
FIG. 1 indicates expression in glioblastoma and adrenal 
cortex carcinoma. The method typically includes assaying 
the ability of the compound to modulate the expression of 
the Secreted protein nucleic acid and thus identifying a 
compound that can be used to treat a disorder characterized 
by undesired Secreted protein nucleic acid expression. The 
assays can be performed in cell-based and cell-free Systems. 
Cell-based assays include cells naturally expressing the 
Secreted protein nucleic acid or recombinant cells geneti 
cally engineered to express Specific nucleic acid Sequences. 

0135 Thus, modulators of Secreted protein gene expres 
Sion can be identified in a method wherein a cell is contacted 
with a candidate compound and the expression of mRNA 
determined. The level of expression of Secreted protein 
mRNA in the presence of the candidate compound is com 
pared to the level of expression of secreted protein mRNA 
in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of nucleic 
acid expression based on this comparison and be used, for 
example to treat a disorder characterized by aberrant nucleic 
acid expression. When expression of mRNA is statistically 
Significantly greater in the presence of the candidate com 
pound than in its absence, the candidate compound is 
identified as a Stimulator of nucleic acid expression. When 
nucleic acid expression is Statistically significantly less in 
the presence of the candidate compound than in its absence, 
the candidate compound is identified as an inhibitor of 
nucleic acid expression. 

0.136 The invention further provides methods of treat 
ment, with the nucleic acid as a target, using a compound 
identified through drug Screening as a gene modulator to 
modulate Secreted protein nucleic acid expression in cells 
and tissues that express the Secreted protein. Experimental 
data as provided in FIG. 1 indicates that secreted proteins of 
the present invention are expressed in glioblastoma and 
adrenal cortex carcinoma. Specifically, a virtual northern 
blot shows expression in glioblastoma and adrenal cortex 
carcinoma. Modulation includes both up-regulation (i.e. 
activation or agonization) or down-regulation (Suppression 
or antagonization) or nucleic acid expression. 
0.137 Alternatively, a modulator for secreted protein 
nucleic acid expression can be a Small molecule or drug 
identified using the Screening assays described herein as 
long as the drug or Small molecule inhibits the Secreted 
protein nucleic acid expression in the cells and tissues that 
express the protein. Experimental data as provided in FIG. 
1 indicates expression in glioblastoma and adrenal cortex 
carcinoma. 

0.138. The nucleic acid molecules are also useful for 
monitoring the effectiveness of modulating compounds on 
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the expression or activity of the Secreted protein gene in 
clinical trials or in a treatment regimen. Thus, the gene 
expression pattern can Serve as a barometer for the continu 
ing effectiveness of treatment with the compound, particu 
larly with compounds to which a patient can develop resis 
tance. The gene expression pattern can also serve as a 
marker indicative of a physiological response of the affected 
cells to the compound. Accordingly, Such monitoring would 
allow either increased administration of the compound or the 
administration of alternative compounds to which the patient 
has not become resistant. Similarly, if the level of nucleic 
acid expression falls below a desirable level, administration 
of the compound could be commenSurately decreased. 
0.139. The nucleic acid molecules are also useful in 
diagnostic assays for qualitative changes in Secreted protein 
nucleic acid expression, and particularly in qualitative 
changes that lead to pathology. The nucleic acid molecules 
can be used to detect mutations in Secreted protein genes and 
gene expression products Such as mRNA. The nucleic acid 
molecules can be used as hybridization probes to detect 
naturally occurring genetic mutations in the Secreted protein 
gene and thereby to determine whether a Subject with the 
mutation is at risk for a disorder caused by the mutation. 
Mutations include deletion, addition, or Substitution of one 
or more nucleotides in the gene, chromosomal rearrange 
ment, Such as inversion or transposition, modification of 
genomic DNA, Such as aberrant methylation patterns or 
changes in gene copy number, Such as amplification. Detec 
tion of a mutated form of the Secreted protein gene associ 
ated with a dysfunction provides a diagnostic tool for an 
active disease or Susceptibility to disease when the disease 
results from overexpression, underexpression, or altered 
expression of a Secreted protein. 
0140 Individuals carrying mutations in the secreted pro 
tein gene can be detected at the nucleic acid level by a 
variety of techniques. FIG. 3 provides information on SNPs 
that have been found in the gene encoding the receptor 
protein of the present invention. SNPs were identified at 90 
different nucleotide positions, including a non-Synonymous 
coding SNP at positions 753666 and 75368. Changes in the 
amino acid Sequence caused by these SNPS is indicated in 
FIG. 3 and can readily be determined using the universal 
genetic code and the protein Sequence provided in FIG. 2 as 
a reference. Some of these SNPs that are located outside the 
ORF and in introns may affect gene expression. Positioning 
of each SNP in an exon, intron, or outside the ORF can 
readily be determined using the DNA position given for each 
SNP and the Start/stop, exon, and intron genomic coordi 
nates given in FIG. 3. Genomic DNA can be analyzed 
directly or can be amplified by using PCR prior to analysis. 
RNA or cDNA can be used in the same way. In some uses, 
detection of the mutation involves the use of a probe/primer 
in a polymerase chain reaction (PCR) (See, e.g. U.S. Pat. 
Nos. 4,683,195 and 4,683.202), such as anchor PCR or 
RACE PCR, or, alternatively, in a ligation chain reaction 
(LCR) (see, e.g., Landegran et al., Science 241:1077-1080 
(1988); and Nakazawa et al., PNAS 91:360-364 (1994)), the 
latter of which can be particularly useful for detecting point 
mutations in the gene (see Abravaya et al., Nucleic Acids 
Res. 23:675-682 (1995)). This method can include the steps 
of collecting a Sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, "mRNA or both) from the cells 
of the Sample, contacting the nucleic acid Sample with one 
or more primers which Specifically hybridize to a gene under 
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conditions Such that hybridization and amplification of the 
gene (if present) occurs, and detecting the presence or 
absence of an amplification product, or detecting the size of 
the amplification product and comparing the length to a 
control Sample. Deletions and insertions can be detected by 
a change in size of the amplified product compared to the 
normal genotype. Point mutations can be identified by 
hybridizing amplified DNA to normal RNA or antisense 
DNA sequences. 
0141 Alternatively, mutations in a Secreted protein gene 
can be directly identified, for example, by alterations in 
restriction enzyme digestion patterns determined by gel 
electrophoresis. 
0142 Further, sequence-specific ribozymes (U.S. Pat. 
No. 5,498.531) can be used to score for the presence of 
Specific mutations by development or loSS of a ribozyme 
cleavage Site. Perfectly matched Sequences can be distin 
guished from mismatched Sequences by nuclease cleavage 
digestion assays or by differences in melting temperature. 
0.143 Sequence changes at Specific locations can also be 
assessed by nuclease protection assayS. Such as RNase and SI 
protection or the chemical cleavage method. Furthermore, 
Sequence differences between a mutant Secreted protein gene 
and a wild-type gene can be determined by direct DNA 
Sequencing. A variety of automated Sequencing procedures 
can be utilized when performing the diagnostic assays 
(Naeve, C. W., (1995) Biotechniques 19:448), including 
Sequencing by mass spectrometry (see, e.g., PCT Interna 
tional Publication No. WO 94/16101; Cohen et al., Ady. 
Chromatogr. 36:127-162 (1996); and Griffin et al., Appl. 
Biochem. Biotechnol 38:147-159 (1993)). 
0144. Other methods for detecting mutations in the gene 
include methods in which protection from cleavage agents is 
used to detect mismatched bases in RNA/RNA or RNA/ 
DNA duplexes (Myers et al., Science 230:1242 (1985)); 
Cotton et al., PNAS 85:4397 (1988); Saleeba et al., Meth. 
Enzymol. 217:286-295 (1992)), electrophoretic mobility of 
mutant and wild type nucleic acid is compared (Orita et al., 
PNAS 86:2766 (1989); Cotton et al., Mutat. Res. 285:125 
144(1993); and Hayashi et al., Genet. Anal. Tech. Appl. 
9:73-79 (1992)), and movement of mutant or wild-type 
fragments in polyacrylamide gels containing a gradient of 
denaturant is assayed using denaturing gradient gel electro 
phoresis (Myers et al., Nature 313:495 (1985)). Examples of 
other techniques for detecting point mutations include Selec 
tive oligonucleotide hybridization, Selective amplification, 
and Selective primer extension. 
0145 The nucleic acid molecules are also useful for 
testing an individual for a genotype that while not neces 
Sarily causing the disease, nevertheless affects the treatment 
modality. Thus, the nucleic acid molecules can be used to 
Study the relationship between an individual's genotype and 
the individual’s response to a compound used for treatment 
(pharmacogenomic relationship). Accordingly, the nucleic 
acid molecules described herein can be used to assess the 
mutation content of the Secreted protein gene in an indi 
vidual in order to Select an appropriate compound or dosage 
regimen for treatment. FIG. 3 provides information on SNPs 
that have been found in the gene encoding the receptor 
protein of the present invention. SNPs were identified at 90 
different nucleotide positions, including a non-Synonymous 
coding SNP at positions 753666 and 75368. Changes in the 
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amino acid Sequence caused by these SNPS is indicated in 
FIG. 3 and can readily be determined using the universal 
genetic code and the protein Sequence provided in FIG. 2 as 
a reference. Some of these SNPs that are located outside the 
ORF and in introns may affect gene expression. Positioning 
of each SNP in an exon, intron, or outside the ORF can 
readily be determined using the DNA position given for each 
SNP and the Start/stop, exon, and intron genomic coordi 
nates given in FIG. 3. 
0146 Thus nucleic acid molecules displaying genetic 
variations that affect treatment provide a diagnostic target 
that can be used to tailor treatment in an individual. Accord 
ingly, the production of recombinant cells and animals 
containing these polymorphisms allow effective clinical 
design of treatment compounds and dosage regimens. 
0147 The nucleic acid molecules are thus useful as 
antisense constructs to control Secreted protein gene expres 
Sion in cells, tissues, and organisms. A DNA antisense 
nucleic acid molecule is designed to be complementary to a 
region of the gene involved in transcription, preventing 
transcription and hence production of Secreted protein. An 
antisense RNA or DNA nucleic acid molecule would hybrid 
ize to the mRNA and thus block translation of mRNA into 
Secreted protein. 
0.148 Alternatively, a class of antisense molecules can be 
used to inactivate mRNA in order to decrease expression of 
Secreted protein nucleic acid. Accordingly, these molecules 
can treat a disorder characterized by abnormal or undesired 
Secreted protein nucleic acid expression. This technique 
involves cleavage by means of ribozymes containing nucle 
otide Sequences complementary to one or more regions in 
the mRNA that attenuate the ability of the mRNA to be 
translated. PoSSible regions include coding regions and 
particularly coding regions corresponding to the catalytic 
and other functional activities of the Secreted protein, Such 
as Substrate binding. 
014.9 The nucleic acid molecules also provide vectors for 
gene therapy in patients containing cells that are aberrant in 
Secreted protein gene expression. Thus, recombinant cells, 
which include the patient's cells that have been engineered 
eX Vivo and returned to the patient, are introduced into an 
individual where the cells produce the desired secreted 
protein to treat the individual. 
0150. The invention also encompasses kits for detecting 
the presence of a Secreted protein nucleic acid in a biological 
sample. Experimental data as provided in FIG. 1 indicates 
that Secreted proteins of the present invention are expressed 
in glioblastoma and adrenal cortex carcinoma. Specifically, 
a virtual northern blot shows expression in glioblastoma and 
adrenal cortex carcinoma. For example, the kit can comprise 
reagents Such as a labeled or labelable nucleic acid or agent 
capable of detecting Secreted protein nucleic acid in a 
biological Sample, means for determining the amount of 
Secreted protein nucleic acid in the Sample, and means for 
comparing the amount of Secreted protein nucleic acid in the 
Sample with a Standard. The compound or agent can be 
packaged in a Suitable container. The kit can further com 
prise instructions for using the kit to detect Secreted protein 
mRNA or DNA. 

0151) Nucleic Acid Arrays 
0152 The present invention further provides nucleic acid 
detection kits, Such as arrays or microarrays of nucleic acid 
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molecules that are based on the Sequence information pro 
vided in FIGS. 1 and 3 (SEQ ID NOS:1 and 3). 
0153. As used herein “Arrays” or “Microarrays” refers to 
an array of distinct polynucleotides or oligonucleotides 
Synthesized on a Substrate, Such as paper, nylon or other type 
of membrane, filter, chip, glass slide, or any other Suitable 
Solid Support. In one embodiment, the microarray is pre 
pared and used according to the methods described in U.S. 
Pat. No. 5,837,832, Chee et al., PCT application WO95/ 
11995 (Chee et al.), Lockhart, D. J. et al. (1996; Nat. 
Biotech. 14: 1675-1680) and Schena, M. et al. (1996; Proc. 
Natl. Acad. Sci. 93:10614-10619), all of which are incor 
porated herein in their entirety by reference. In other 
embodiments, Such arrays are produced by the methods 
described by Brown et al., U.S. Pat. No. 5,807,522. 
0154) The microarray or detection kit is preferably com 
posed of a large number of unique, Single-Stranded nucleic 
acid Sequences, usually either Synthetic antisense oligo 
nucleotides or fragments of cDNAS, fixed to a Solid Support. 
The oligonucleotides are preferably about 6-60 nucleotides 
in length, more preferably 15-30 nucleotides in length, and 
most preferably about 20-25 nucleotides in length. For a 
certain type of microarray or detection kit, it may be 
preferable to use oligonucleotides that are only 7-20 nucle 
otides in length. The microarray or detection kit may contain 
oligonucleotides that cover the known 5", or 3', Sequence, 
Sequential oligonucleotides which cover the full length 
Sequence, or unique oligonucleotides Selected from particu 
lar areas along the length of the Sequence. Polynucleotides 
used in the microarray or detection kit may be oligonucle 
otides that are specific to a gene or genes of interest. 
O155 In order to produce oligonucleotides to a known 
Sequence for a microarray or detection kit, the gene(s) of 
interest (or an ORF identified from the contigs of the present 
invention) is typically examined using a computer algorithm 
which starts at the 5' or at the 3' end of the nucleotide 
Sequence. Typical algorithms will then identify oligomers of 
defined length that are unique to the gene, have a GC content 
within a range Suitable for hybridization, and lack predicted 
Secondary Structure that may interfere with hybridization. In 
certain situations it may be appropriate to use pairs of 
oligonucleotides on a microarray or detection kit. The 
“pairs” will be identical, except for one nucleotide that 
preferably is located in the center of the Sequence. The 
Second oligonucleotide in the pair (mismatched by one) 
Serves as a control. The number of oligonucleotide pairs may 
range from two to one million. The oligomers are Synthe 
sized at designated areas on a Substrate using a light-directed 
chemical proceSS. The Substrate may be paper, nylon or 
other type of membrane, filter, chip, glass Slide or any other 
Suitable Solid Support. 
0156. In another aspect, an oligonucleotide may be syn 
thesized on the Surface of the Substrate by using a chemical 
coupling procedure and an inkjet application apparatus, as 
described in PCT application WO95/25 1116 (Baldesch 
weiler et al.) which is incorporated herein in its entirety by 
reference. In another aspect, a "gridded' array analogous to 
a dot (or slot) blot may be used to arrange and link clDNA 
fragments or oligonucleotides to the Surface of a Substrate 
using a vacuum System, thermal, UV, mechanical or chemi 
cal bonding procedures. An array, Such as those described 
above, may be produced by hand or by using available 
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devices (slot blot or dot blot apparatus), materials (any 
Suitable Solid Support), and machines (including robotic 
instruments), and may contain 8, 24, 96, 384, 1536, 6144 or 
more oligonucleotides, or any other number between two 
and one million which lends itself to the efficient use of 
commercially available instrumentation. 
O157. In order to conduct sample analysis using a 
microarray or detection kit, the RNA or DNA from a 
biological Sample is made into hybridization probes. The 
mRNA is isolated, and cDNA is produced and used as a 
template to make antisense RNA (aRNA). The arNA is 
amplified in the presence of fluorescent nucleotides, and 
labeled probes are incubated with the microarray or detec 
tion kit So that the probe Sequences hybridize to comple 
mentary oligonucleotides of the microarray or detection kit. 
Incubation conditions are adjusted So that hybridization 
occurs with precise complementary matches or with various 
degrees of less complementarity. After removal of nonhy 
bridized probes, a Scanner is used to determine the levels and 
patterns of fluorescence. The Scanned images are examined 
to determine degree of complementarity and the relative 
abundance of each oligonucleotide Sequence on the microar 
ray or detection kit. The biological Samples may be obtained 
from any bodily fluids (such as blood, urine, Saliva, phlegm, 
gastric juices, etc.), cultured cells, biopsies, or other tissue 
preparations. A detection System may be used to measure the 
absence, presence, and amount of hybridization for all of the 
distinct Sequences Simultaneously. This data may be used for 
large-scale correlation Studies on the Sequences, expression 
patterns, mutations, variants, or polymorphisms among 
Samples. 
0158. Using such arrays, the present invention provides 
methods to identify the expression of the Secreted proteinS/ 
peptides of the present invention. In detail, Such methods 
comprise incubating a test Sample with one or more nucleic 
acid molecules and assaying for binding of the nucleic acid 
molecule with components within the test Sample. Such 
assays will typically involve arrayS comprising many genes, 
at least one of which is a gene of the present invention and 
or alleles of the Secreted protein gene of the present inven 
tion. FIG. 3 provides information on SNPs that have been 
found in the gene encoding the receptor protein of the 
present invention. SNPs were identified at 90 different 
nucleotide positions, including a non-Synonymous coding 
SNP at positions 753666 and 75368. Changes in the amino 
acid sequence caused by these SNPs is indicated in FIG. 3 
and can readily be determined using the universal genetic 
code and the protein Sequence provided in FIG. 2 as a 
reference. Some of these SNPs that are located outside the 
ORF and in introns may affect gene expression. Positioning 
of each SNP in an exon, intron, or outside the ORF can 
readily be determined using the DNA position given for each 
SNP and the Start/stop, exon, and intron genomic coordi 
nates given in FIG. 3. 
0159 Conditions for incubating a nucleic acid molecule 
with a test Sample vary. Incubation conditions depend on the 
format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid 
molecule used in the assay. One skilled in the art will 
recognize that any one of the commonly available hybrid 
ization, amplification or array assay formats can readily be 
adapted to employ the novel fragments of the Human 
genome disclosed herein. Examples of Such assays can be 
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found in Chard, T. An Introduction to Radioimmunoassay 
and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G. R. et al., 
Techniques in Immunocytochemistry, Academic PreSS, 
Orlando, Fla. Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); 
Tijssen, P., Practice and Theory of Enzyme Immunoassays: 
Lab Oratory Techniques in Biochemistry and Molecular 
Biology, Elsevier Science Publishers, Amsterdam, The Neth 
erlands (1985). 
0160 The test samples of the present invention include 
cells, protein or membrane extracts of cells. The test Sample 
used in the above-described method will vary based on the 
assay format, nature of the detection method and the tissues, 
cells or extracts used as the Sample to be assayed. Methods 
for preparing nucleic acid extracts or of cells are well known 
in the art and can be readily be adapted in order to obtain a 
Sample that is compatible with the System utilized. 
0.161 In another embodiment of the present invention, 
kits are provided which contain the necessary reagents to 
carry out the assays of the present invention. 
0162 Specifically, the invention provides a compartmen 
talized kit to receive, in close confinement, one or more 
containers which comprises: (a) a first container comprising 
one of the nucleic acid molecules that can bind to a fragment 
of the Human genome disclosed herein; and (b) one or more 
other containers comprising one or more of the following: 
wash reagents, reagents capable of detecting presence of a 
bound nucleic acid. 

0163. In detail, a compartmentalized kit includes any kit 
in which reagents are contained in Separate containers. Such 
containers include Small glass containers, plastic containers, 
Strips of plastic, glass or paper, or arraying material Such as 
Silica. Such containers allows one to efficiently transfer 
reagents from one compartment to another compartment 
Such that the Samples and reagents are not cross-contami 
nated, and the agents or Solutions of each container can be 
added in a quantitative fashion from one compartment to 
another. Such containers will include a container which will 
accept the test Sample, a container which contains the 
nucleic acid probe, containers which contain wash reagents 
(Such as phosphate buffered Saline, Tris-buffers, etc.), and 
containers which contain the reagents used to detect the 
bound probe. One skilled in the art will readily recognize 
that the previously unidentified Secreted protein gene of the 
present invention can be routinely identified using the 
Sequence information disclosed herein can be readily incor 
porated into one of the established kit formats which are well 
known in the art, particularly expression arrayS. 
0164 Vectors/host cells 
0.165. The invention also provides vectors containing the 
nucleic acid molecules described herein. The term “vector' 
refers to a vehicle, preferably a nucleic acid molecule, which 
can transport the nucleic acid molecules. When the vector is 
a nucleic acid molecule, the nucleic acid molecules are 
covalently linked to the vector nucleic acid. With this aspect 
of the invention, the vector includes a plasmid, Single or 
double Stranded phage, a single or double Stranded RNA or 
DNA viral vector, or artificial chromosome, Such as a BAC, 
PAC, YAC, OR MAC. 

0166 A vector can be maintained in the host cell as an 
extrachromosomal element where it replicates and produces 
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additional copies of the nucleic acid molecules. Alterna 
tively, the vector may integrate into the host cell genome and 
produce additional copies of the nucleic acid molecules 
when the host cell replicates. 

0.167 The invention provides vectors for the maintenance 
(cloning vectors) or vectors for expression (expression vec 
tors) of the nucleic acid molecules. The vectors can function 
in prokarVotic or eukaryotic cells or in both (shuttle vectors). 
01.68 Expression vectors contain cis-acting regulatory 
regions that are operably linked in the Vector to the nucleic 
acid molecules Such that transcription of the nucleic acid 
molecules is allowed in a host cell. The nucleic acid mol 
ecules can be introduced into the host cell with a separate 
nucleic acid molecule capable of affecting transcription. 
Thus, the Second nucleic acid molecule may provide a 
trans-acting factor interacting with the cis-regulatory control 
region to allow transcription of the nucleic acid molecules 
from the vector. Alternatively, a trans-acting factor may be 
Supplied by the host cell. Finally, a trans-acting factor can be 
produced from the vector itself. It is understood, however, 
that in Some embodiments, transcription and/or translation 
of the nucleic acid molecules can occur in a cell-free System. 
0169. The regulatory sequence to which the nucleic acid 
molecules described herein can be operably linked include 
promoters for directing mRNA transcription. These include, 
but are not limited to, the left promoter from bacteriophage 
2, the lac, TRP, and TAC promoters from E. coli, the early 
and late promoters from SV40, the CMV immediate early 
promoter, the adenovirus early and late promoters, and 
retrovirus long-terminal repeats. 

0170 In addition to control regions that promote tran 
Scription, expression vectors may also include regions that 
modulate transcription, Such as repressor binding Sites and 
enhancers. Examples include the SV40 enhancer, the 
cytomegalovirus immediate early enhancer, polyoma 
enhancer, adenovirus enhancers, and retrovirus LTR enhanc 
CS. 

0171 In addition to containing sites for transcription 
initiation and control, expression vectors can also contain 
Sequences necessary for transcription termination and, in the 
transcribed region a ribosome binding site for translation. 
Other regulatory control elements for expression include 
initiation and termination codons as well as polyadenylation 
Signals. The perSon of ordinary skill in the art would be 
aware of the numerous regulatory Sequences that are useful 
in expression vectors. Such regulatory Sequences are 
described, for example, in Sambrook et al., Molecular 
Cloning. A Laboratory Manual. 2nd. ed., Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N.Y., (1989). 
0172 A variety of expression vectors can be used to 
express a nucleic acid molecule. Such vectors include chro 
mosomal, episomal, and virus-derived vectors, for example 
vectors derived from bacterial plasmids, from bacterioph 
age, from yeast episomes, from yeast chromosomal ele 
ments, including yeast artificial chromosomes, from Viruses 
Such as baculoviruses, papovaviruses Such as SV40, Vac 
cinia viruses, adenoviruses, poxviruses, pseudorabies 
Viruses, and retroviruses. Vectors may also be derived from 
combinations of these Sources Such as those derived from 
plasmid and bacteriophage genetic elements, e.g. cosmids 
and phagemids. Appropriate cloning and expression vectors 
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for prokaryotic and eukaryotic hosts are described in Sam 
brook et al., Molecular Cloning. A Laboratory Manual. 2nd. 
ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., (1989). 
0173 The regulatory sequence may provide constitutive 
expression in one or more host cells (i.e. tissue specific) or 
may provide for inducible expression in one or more cell 
types Such as by temperature, nutrient additive, or exog 
enous factor Such as a hormone or other ligand. A variety of 
vectors providing for constitutive and inducible expression 
in prokaryotic and eukaryotic hosts are well known to those 
of ordinary skill in the art. 

0.174. The nucleic acid molecules can be inserted into the 
vector nucleic acid by well-known methodology. Generally, 
the DNA sequence that will ultimately be expressed is joined 
to an expression vector by cleaving the DNA sequence and 
the expression vector with one or more restriction enzymes 
and then ligating the fragments together. Procedures for 
restriction enzyme digestion and ligation are well known to 
those of ordinary skill in the art. 
0.175. The vector containing the appropriate nucleic acid 
molecule can be introduced into an appropriate host cell for 
propagation or expression using well-known techniques. 
Bacterial cells include, but are not limited to, E. coli, 
Streptomyces, and Salmonella typhimurium. Eukaryotic 
cells include, but are not limited to, yeast, insect cells Such 
as Drosophila, animal cells such as COS and CHO cells, and 
plant cells. 

0176). As described herein, it may be desirable to express 
the peptide as a fusion protein. Accordingly, the invention 
provides fusion vectors that allow for the production of the 
peptides. Fusion vectors can increase the expression of a 
recombinant protein, increase the Solubility of the recombi 
nant protein, and aid in the purification of the protein by 
acting for example as a ligand for affinity purification. A 
proteolytic cleavage Site may be introduced at the junction 
of the fusion moiety So that the desired peptide can ulti 
mately be separated from the fusion moiety. Proteolytic 
enzymes include, but are not limited to, factor Xa, thrombin, 
and enterokinase. Typical fusion expression vectors include 
pGEX (Smith et al., Gene 67:31-40 (1988)), pMAL (New 
England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, 
Piscataway, N.J.) which fuse glutathione S-transferase 
(GST), maltose E binding protein, or protein A, respectively, 
to the target recombinant protein. Examples of Suitable 
inducible non-fusion E. coli expression vectors include pTrc 
(Amann et al., Gene 69:301-315 (1988)) and pET 11d 
(Studier et al., Gene Expression Technology: Methods in 
Enzymology 185:60-89 (1990)). 
0177 Recombinant protein expression can be maximized 
in host bacteria by providing a genetic background wherein 
the host cell has an impaired capacity to proteolytically 
cleave the recombinant protein. (Gottesman, S., Gene 
Expression Technology. Methods in Enzymology 185, Aca 
demic Press, San Diego, Calif. (1990) 119-128). Alterna 
tively, the Sequence of the nucleic acid molecule of interest 
can be altered to provide preferential codon usage for a 
specific host cell, for example E. coli. (Wada et al., Nucleic 
Acids Res. 20:2111-2118 (1992)). 
0.178 The nucleic acid molecules can also be expressed 
by expression vectors that are operative in yeast. Examples 
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of vectors for expression in yeast e.g., S. cerevisiae include 
pYepSec1 (Baldari, et al., EMBO J. 6:229-234 (1987)), 
pMFa (Kuijan et al., Cell 30:933-943(1982)), p.JRY88 
(Schultz et al., Gene 54: 113-123 (1987)), and pYES2 (Invit 
rogen Corporation, San Diego, Calif.). 
0179 The nucleic acid molecules can also be expressed 
in insect cells using, for example, baculovirus expression 
vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells (e.g., Sf9 cells) include the 
pAc series (Smith et al., Mol. Cell Biol. 3:2156-2165 (1983)) 
and the pVL series (Lucklow et al., Virology 170:31-39 
(1989)). 
0180. In certain embodiments of the invention, the 
nucleic acid molecules described herein are expressed in 
mammalian cells using mammalian expression vectors. 
Examples of mammalian expression vectors include 
pCDM8 (Seed, B. Nature 329:840(1987)) and pMT2PC 
(Kaufman et al., EMBO J. 6:187-195 (1987)). 
0181. The expression vectors listed herein are provided 
by way of example only of the well-known vectors available 
to those of ordinary skill in the art that would be useful to 
express the nucleic acid molecules. The perSon of ordinary 
skill in the art would be aware of other vectors Suitable for 
maintenance propagation or expression of the nucleic acid 
molecules described herein. These are found for example in 
Sambrook, J., Fritsh, E. F., and Maniatis, T. Molecular 
Cloning. A Laboratory Manual. 2nd, ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y., 1989. 
0182. The invention also encompasses vectors in which 
the nucleic acid Sequences described herein are cloned into 
the vector in reverse orientation, but operably linked to a 
regulatory Sequence that permits transcription of antisense 
RNA. Thus, an antisense transcript can be produced to all, 
or to a portion, of the nucleic acid molecule Sequences 
described herein, including both coding and non-coding 
regions. Expression of this antisense RNA is Subject to each 
of the parameters described above in relation to expression 
of the Sense RNA (regulatory sequences, constitutive or 
inducible expression, tissue-specific expression). 
0183 The invention also relates to recombinant host cells 
containing the vectorS described herein. Host cells therefore 
include prokaryotic cells, lower eukaryotic cells Such as 
yeast, other eukaryotic cells Such as insect cells, and higher 
eukaryotic cells Such as mammalian cells. 
0.184 The recombinant host cells are prepared by intro 
ducing the Vector constructs described herein into the cells 
by techniques readily available to the perSon of ordinary 
skill in the art. These include, but are not limited to, calcium 
phosphate transfection, DEAE-dextran-mediated transfec 
tion, cationic lipid-mediated transfection, electroporation, 
transduction, infection, lipofection, and other techniques 
such as those found in Sambrook, et al. (Molecular Cloning: 
A Laboratory Manual. 2nd, ed., Cold Spring Harbor Labo 
ratory, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., 1989). 
0185. Host cells can contain more than one vector. Thus, 
different nucleotide Sequences can be introduced on different 
vectors of the same cell. Similarly, the nucleic acid mol 
ecules can be introduced either alone or with other nucleic 
acid molecules that are not related to the nucleic acid 
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molecules Such as those providing trans-acting factors for 
expression vectors. When more than one vector is intro 
duced into a cell, the vectors can be introduced indepen 
dently, co-introduced or joined to the nucleic acid molecule 
VectOr. 

0186. In the case of bacteriophage and viral vectors, these 
can be introduced into cells as packaged or encapsulated 
Virus by Standard procedures for infection and transduction. 
Viral vectors can be replication-competent or replication 
defective. In the case in which Viral replication is defective, 
replication will occur in host cells providing functions that 
complement the defects. 
0187 Vectors generally include selectable markers that 
enable the selection of the subpopulation of cells that 
contain the recombinant vector constructs. The marker can 
be contained in the same vector that contains the nucleic acid 
molecules described herein or may be on a separate vector. 
Markers include tetracycline or amplicillin-resistance genes 
for prokaryotic host cells and dihydrofolate reductase or 
neomycin resistance for eukaryotic host cells. However, any 
marker that provides Selection for a phenotypic trait will be 
effective. 

0188 While the mature proteins can be produced in 
bacteria, yeast, mammalian cells, and other cells under the 
control of the appropriate regulatory Sequences, cell- free 
transcription and translation Systems can also be used to 
produce these proteins using RNA derived from the DNA 
constructs described herein. 

0189 Where secretion of the peptide is desired, which is 
difficult to achieve with multi-transmembrane domain con 
taining proteins Such as kinases, appropriate Secretion Sig 
nals are incorporated into the vector. The Signal Sequence 
can be endogenous to the peptides or heterologous to these 
peptides. 

0190. Where the peptide is not secreted into the medium, 
which is typically the case with kinases, the protein can be 
isolated from the host cell by Standard disruption proce 
dures, including freeze thaw, Sonication, mechanical disrup 
tion, use of lysing agents and the like. The peptide can then 
be recovered and purified by well-known purification meth 
ods including ammonium Sulfate precipitation, acid extrac 
tion, anion or cationic exchange chromatography, phospho 
cellulose chromatography, hydrophobic-interaction 
chromatography, affinity chromatography, hydroxylapatite 
chromatography, lectin chromatography, or high perfor 
mance liquid chromatography. 

0191 It is also understood that depending upon the host 
cell in recombinant production of the peptides described 
herein, the peptides can have various glycosylation patterns, 
depending upon the cell, or maybe non-glycosylated as 
when produced in bacteria. In addition, the peptides may 
include an initial modified methionine in Some cases as a 
result of a host-mediated process. 

0.192 Uses of vectors and host cells 
0193 The recombinant host cells expressing the peptides 
described herein have a variety of uses. First, the cells are 
useful for producing a Secreted protein or peptide that can be 
further purified to produce desired amounts of Secreted 
protein or fragments. Thus, host cells containing expression 
vectors are useful for peptide production. 

Nov. 21, 2002 

0194 Host cells are also useful for conducting cell-based 
assays involving the Secreted protein or Secreted protein 
fragments, Such as those described above as well as other 
formats known in the art. Thus, a recombinant host cell 
expressing a native Secreted protein is useful for assaying 
compounds that Stimulate or inhibit Secreted protein func 
tion. 

0.195 Host cells are also useful for identifying secreted 
protein mutants in which these functions are affected. If the 
mutants naturally occur and give rise to a pathology, host 
cells containing the mutations are useful to assay com 
pounds that have a desired effect on the mutant Secreted 
protein (for example, Stimulating or inhibiting function) 
which may not be indicated by their effect on the native 
Secreted protein. 
0196) Genetically engineered host cells can be further 
used to produce non-human transgenic animals. A transgenic 
animal is preferably a mammal, for example a rodent, Such 
as a rat or mouse, in which one or more of the cells of the 
animal include a transgene. A transgene is exogenous DNA 
which is integrated into the genome of a cell from which a 
transgenic animal develops and which remains in the 
genome of the mature animal in one or more cell types or 
tissueS of the transgenic animal. These animals are useful for 
Studying the function of a Secreted protein and identifying 
and evaluating modulators of Secreted protein activity. Other 
examples of transgenic animals include non-human pri 
mates, sheep, dogs, cows, goats, chickens, and amphibians. 
0197) A transgenic animal can be produced by introduc 
ing nucleic acid into the male pronuclei of a fertilized 
oocyte, e.g., by microinjection, retroviral infection, and 
allowing the oocyte to develop in a pseudopregnant female 
foster animal. Any of the Secreted protein nucleotide 
Sequences can be introduced as a transgene into the genome 
of a non-human animal, Such as a mouse. 
0198 Any of the regulatory or other sequences useful in 
expression vectors can form part of the transgenic Sequence. 
This includes intronic Sequences and polyadenylation Sig 
nals, if not already included. A tissue-specific regulatory 
Sequence(s) can be operably linked to the transgene to direct 
expression of the Secreted protein to particular cells. 
0199 Methods for generating transgenic animals via 
embryo manipulation and microinjection, particularly ani 
mals. Such as mice, have become conventional in the art and 
are described, for example, in U.S. Pat. Nos. 4.736,866 and 
4,870,009, both by Leder et al., U.S. Pat. No. 4,873,191 by 
Wagner et al. and in Hogan, B., Manipulating the Mouse 
Embryo, (Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., 1986). Similar methods are used for produc 
tion of other transgenic animals. A transgenic founder ani 
mal can be identified based upon the presence of the 
transgene in its genome and/or expression of transgenic 
mRNA in tissueS or cells of the animals. A transgenic 
founder animal can then be used to breed additional animals 
carrying the transgene. Moreover, transgenic animals carry 
ing a transgene can further be bred to other transgenic 
animals carrying other transgenes. A transgenic animal also 
includes animals in which the entire animal or tissues in the 
animal have been produced using the homologously recom 
binant host cells described herein. 

0200. In another embodiment, transgenic non-human ani 
mals can be produced which contain Selected Systems that 
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allow for regulated expression of the transgene. One 
example of Such a System is the cre/loxP recombinase 
system of bacteriophage P1. For a description of the cre/loxP 
recombinase system, see, e.g., Lakso et al. PNAS 89:6232 
6236 (1992). Another example of a recombinase system is 
the FLP recombinase system of S. cerevisiae (O'Gorman et 
al. Science 251:1351-1355 (1991). If a cre/loxP recombinase 
System is used to regulate expression of the transgene, 
animals containing transgenes encoding both the Cre recom 
binase and a Selected protein is required. Such animals can 
be provided through the construction of “double” transgenic 
animals, e.g., by mating two transgenic animals, one con 
taining a transgene encoding a Selected protein and the other 
containing a transgene encoding a recombinase. 
0201 Clones of the non-human transgenic animals 
described herein can also be produced according to the 
methods described in Wilmut, I. et al. Nature 385:810-813 
(1997) and PCT International Publication Nos. WO 
97/07668 and WO 97/07669. In brief, a cell, e.g., a somatic 
cell, from the transgenic animal can be isolated and induced 
to exit the growth cycle and enter Go phase. The quiescent 
cell can then be fused, e.g., through the use of electrical 
pulses, to an enucleated oocyte from an animal of the same 
Species from which the quiescent cell is isolated. The 
reconstructed oocyte is then cultured Such that it develops to 
morula or blastocyst and then transferred to pseudopregnant 
female foster animal. The offspring born of this female 
foster animal will be a clone of the animal from which the 
cell, e.g., the Somatic cell, is isolated. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 5 

<210> SEQ ID NO 1 
&2 11s LENGTH 3537 
&212> TYPE DNA 
<213> ORGANISM: Human 

<400 SEQUENCE: 1 
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0202 Transgenic animals containing recombinant cells 
that express the peptides described herein are useful to 
conduct the assays described herein in an in Vivo context. 
Accordingly, the various physiological factors that are 
present in Vivo and that could effect Substrate binding, 
Secreted protein activation, and Signal transduction, may not 
be evident from in vitro cell-free or cell-based assays. 
Accordingly, it is useful to provide non-human transgenic 
animals to assay in Vivo Secreted protein function, including 
Substrate interaction, the effect of Specific mutant Secreted 
proteins on Secreted protein function and Substrate interac 
tion, and the effect of chimeric Secreted proteins. It is also 
possible to assess the effect of null mutations, that is, 
mutations that Substantially or completely eliminate one or 
more Secreted protein functions. 

0203 All publications and patents mentioned in the 
above Specification are herein incorporated by reference. 
Various modifications and variations of the described 
method and System of the invention will be apparent to those 
skilled in the art without departing from the Scope and Spirit 
of the invention. Although the invention has been described 
in connection with Specific preferred embodiments, it should 
be understood that the invention as claimed should not be 
unduly limited to Such specific embodiments. Indeed, vari 
ouS modifications of the above-described modes for carrying 
out the invention which are obvious to those skilled in the 
field of molecular biology or related fields are intended to be 
within the Scope of the following claims. 

ttggtgatcg tdagtgatgg caagaggatt tag cctoggc atta acttgg agcggagtgc 60 

agggggg cag togaag.cgcCC gC CatctggC cc.gc.gc.cgcg ccggggggat gcc.ccggctC 120 

CCC gacgaga cqc.cgcgaag CCCaCCC ggg ccgggggctg. CCC ggc gCCC gag.cgcgggt 18O 

cct coccggg cc.gcc cagg g g g gCC aaaaa gtttgcactt gttagc gg.cg acct cocqct 240 

Cagc.ccgggc ggg.cgatgcg gg.cgg.cgcgg gC ggCCC cct CCCCC ggCCC gCgtct CC gg 3OO 

gacggctg.cg gg.cggCCCCC cc gg.cgg.ccg gagggct CCC toggCCC cqat CtgacggCgg 360 

cgg.cggcggc ggccacagog gC gggagcgg cqcggggaag gag cag cqgC to gCagcc ct 420 

cggc.ccgc.gc. CCCCaCC Cag cqc.ca.gc.ccg aggggggagg cq Cagcgc.cg gagggtgg.cg 480 

gtoctoggcc citcc.cagg to tcc.gc.gc.cgg gaagcc.gctic cqagcc ggga ttgttgccitat 540 

gattgggggg citgtttcto a gtgcctggct cittcatggitt ggccag cacg to gag cactc 600 

tgttcatctg tacatataga caagttcagac cocaggtacc to gatggatt gaga.gctgag 660 

atcto agaaa cittcataata agttgcc gat ggctaccago caaggctoga gg gttgttitt 720 

gcc gttgttgttgagcacgtc acco attaag agcc ctittaa agacct ggat tdattggaag 78O 
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tttitttittitt tttittctggc ggtgagccag agggtoggga gaaacgctgc ticgc.cccaca 312 O 

ccc.cgtcc to cotcccacca cacttacaca cacgggacto td.gc.cgacac ccc.ctggcct 318O 

gtgc.caggct cacggg.cggc gg.cgg acccc gacct coagt toccitacaat to cagtc.gct 324 O 

gactitggtoc tattittctat totttattitt toctd caacc caccagaccc caggcctcac 33OO 

Cggaggc.ccg gtgacCacgg aactCaccgt. Ctgggggagg aggagagaag gaaggggtgg 3360 

ggggcctgga aacttic gttctgtagagaac tattitttgtt totatto act gttc.ccctgca 342O 

agggggacgg gg.cgggagca Ctggtcaccg C ggggg.ccga tagtggaga a to C gaggagt 3480 

aaag agtttg citcactgctg. cct coaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 3537 

<210> SEQ ID NO 2 
&2 11s LENGTH 530 
&212> TYPE PRT 
<213> ORGANISM: Human 

<400 SEQUENCE: 2 

Met Lieu. His Lieu Lleu Ala Leu Phe Lieu. His Cys Lieu Pro Leu Ala Ser 
1 5 10 15 

Gly Asp Tyr Asp Ile Cys Lys Ser Trp Val Thr Thr Asp Glu Gly Pro 
2O 25 30 

Thir Trp Glu Phe Tyr Ala Cys Glin Pro Llys Val Met Arg Lieu Lys Asp 
35 40 45 

Tyr Val Lys Val Lys Val Glu Pro Ser Gly Ile Thr Cys Gly Asp Pro 
50 55 60 

Pro Glu Arg Phe Cys Ser His Glu Asn Pro Tyr Lieu. Cys Ser Asn. Glu 
65 70 75 8O 

Cys Asp Ala Ser Asn Pro Asp Leu Ala His Pro Pro Arg Lieu Met Phe 
85 90 95 

Asp Lys Glu Glu Glu Gly Lieu Ala Thr Tyr Trp Glin Ser Tle Thir Trp 
100 105 110 

Ser Arg Tyr Pro Ser Pro Leu Glu Ala Asn Ile Thr Leu Ser Trp Asn 
115 120 125 

Lys Thr Val Glu Leu Thr Asp Asp Val Val Met Thr Phe Glu Tyr Gly 
130 135 1 4 0 

Arg Pro Thr Val Met Val Lieu Glu Lys Ser Lieu. Asp Asin Gly Arg Thr 
145 15 O 155 160 

Trp Glin Pro Tyr Glin Phe Tyr Ala Glu Asp Cys Met Glu Ala Phe Gly 
1.65 170 175 

Met Ser Ala Arg Arg Ala Arg Asp Met Ser Ser Ser Ser Ala His Arg 
18O 185 190 

Val Lieu. Cys Thr Glu Glu Tyr Ser Arg Trp Ala Gly Ser Lys Lys Glu 
195 200 2O5 

Lys His Val Arg Phe Glu Val Arg Asp Arg Phe Ala Ile Phe Ala Gly 
210 215 220 

Pro Asp Leu Arg Asn Met Asp Asn Lieu. Tyr Thr Arg Lieu Glu Ser Ala 
225 230 235 240 

Lys Gly Lieu Lys Glu Phe Phe Thr Lieu. Thir Asp Leu Arg Met Arg Lieu 
245 250 255 

Leu Arg Pro Ala Leu Gly Gly Thr Tyr Val Glin Arg Glu Asn Lieu. Tyr 
260 265 27 O 

Lys Tyr Phe Tyr Ala Ile Ser Asn. Ile Glu Val Ile Gly Arg Cys Lys 
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275 280 285 

Cys Asn Lieu. His Ala Asn Lieu. Cys Ser Met Arg Glu Gly Ser Lieu Glin 
29 O 295 3OO 

Cys Glu Cys Glu His Asn. Thir Thr Gly Pro Asp Cys Gly Lys Cys Lys 
305 310 315 320 

Lys Asn. Phe Arg Thr Arg Ser Trp Arg Ala Gly Ser Tyr Lieu Pro Leu 
325 330 335 

Pro His Gly Ser Pro Asn Ala Cys Ala Ala Ala Gly Ser Phe Gly Asn 
340 345 350 

Cys Glu Cys Tyr Gly His Ser Asn Arg Cys Ser Tyr Ile Asp Phe Lieu 
355 360 365 

Asn Val Val Thr Cys Val Ser Cys Lys His Asn Thr Arg Gly Glin His 
370 375 38O 

Cys Gln His Cys Arg Lieu Gly Tyr Tyr Arg Asn Gly Ser Ala Glu Lieu 
385 390 395 400 

Asp Asp Glu Asn Val Cys Ile Glu Cys Asn. Cys Asn Glin Ile Gly Ser 
405 410 415 

Val His Asp Arg Cys Asn. Glu Thr Gly Phe Cys Glu Cys Arg Glu Gly 
420 425 430 

Ala Ala Gly Pro Lys Cys Asp Asp Cys Lieu Pro Thr His Tyr Trp Arg 
435 4 40 4 45 

Glin Gly Cys Tyr Pro Asn Val Cys Asp Asp Asp Glin Lieu Lieu. Cys Glin 
450 455 460 

Asn Gly Gly Thr Cys Lieu Glin Asn Glin Arg Cys Ala Cys Pro Arg Gly 
465 470 475 480 

Tyr Thr Gly Val Arg Cys Glu Glin Pro Arg Cys Asp Pro Ala Asp Asp 
485 490 495 

Asp Gly Gly Lieu. Asp Cys Asp Arg Ala Pro Gly Ala Ala Pro Arg Pro 
5 OO 505 510 

Ala Thr Lieu Lieu Gly Cys Lieu Lleu Lleu Lieu Gly Lieu Ala Ala Arg Lieu 
515 52O 525 

Gly Arg 
530 

<210> SEQ ID NO 3 
&2 11s LENGTH 80959 
&212> TYPE DNA 
<213> ORGANISM: Human 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . . (80959) 
<223> OTHER INFORMATION: n = A, T, C or G 

<400 SEQUENCE: 3 

gagttittaat accotggcta totagoccc.cc ttggttcc to agg actotta aaagaaaata 60 

aag cacattg attctatttgtttctgggag citgcagtttc ttaataatat caggtgaaga 120 

taaattitt.cc acggagaaaa cqatccitc.cg g gatgcagot tottacitctgaaaattit.ccc 18O 

tg.ccg actcc toactictotg cgctoctoct cqttatcc.gg g g acticcitgc citctottccc 240 

ccttctottt tttctttittg gcagaaccog cct gcaatat tcgtgtgctg agctogtaat 3OO 

tocc cctocq atgccagdaa cq.cccaattg attgactagt totaaacaca tttittcc cct 360 

ggcagattitt gttgttgtta gggtttittaa aatttattta tttitcCaggg aatgcgtggc 420 
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tgttgcaacta toaccacago agactittaga acatttccat caccotaaaa agacactctg. 55200 

gcc.gggtgtg gtgg cacacg cct gtaatcc cagct acttg ggaggct gag goaggagaat 55260 

cacttgaacc caggaggcag acattgcagt gagctgtgat cqtgacacta cactcagoct 55320 

gggtgacaga gcaagacitct gtc.tcaaaac aaaaaaaaaa aagaaaaaaa aagttcatcta 55380 

ccitatcc tag acattttgttg taaatgaaat tatacaagat ggctdgg cac ggtgctt cat 55 440 

gcctataatc cca.goactitt goggaggcc.ca actgg gagga toactitgagg to aggagttt 55500 

aagattagca togccaacat ggcaaaacco catctgtact aaaaatacaa aaattagcta 55560 

gatgtggtgg toggtgcctg. taatcc.ca.gc tacttagcag gotgagg cag gagaatcact 55 620 

tgaacco agg aggtggaggit togcagtgagc caagatcata ccact gtact coagcctggg 55 680 

tgacagagca agacitctgtc. tcaaaaaaaa aaaaaaaaaa gaaagaaaga aagaaattat 55740 

acaatatgta gtctttcatc act gaccgct titcacttggc ataatgttitt caaggttctt 55800 

ccatgtcata gtgtggatca gitatttcatt actttittctg gotgtatagt attcattgcc 55860 

tgcttacaca ttttgtttitt citgttgatgg atattgg gtt gttcccacct tittgactatt 55920 

attagdaatg citgctato aa cattcatgita cacattttgt gtggacatgt tittcgtttct 55.980 

cittggittata tacctaggta gaattactgg gcaactotaa gttcaccittt totagaactt 56040 

ccagaccact titccaaag.ca gctgcaca at tttacattcc caccago agc gitatgagggit 5 6100 

totgatttct citgcatccitc accagoaggit gattatcc.gt citttittgact citgccitatcc 56160 

tggtgagtgt gaagtggitat citcattatgg ctittggtgtg catttcc citg atggctgitaa 56220 

tgttgaacat gttittcatct gcttcttggc catttgtatg ccttctitcgg agaaatgtct 56280 

gtgctgatcc tittcctcatt ttaaaaactg gattatttgt cattttatta ttgagttata 56340 

agtgttcatt agatgttcta gatataagtt cotttittagc tatgtcatga cittgcaaatt 56400 

tittctoccat tctgtgggitt gtottttcac tittcctgaca gtgtc.ctctgaagtacaaaa 56460 

atatttagtt ttgatgaagt citaatttatc tatttitttitt tottctgttg cittittgctitt 56520 

tggcatcctg. tctaagaaac cattgcttaa ttcaaggtoa toaag atttg citgctatgtt 56580 

toctitcttct tttitttittitt ttttittgaga cagagtctog citctgtgctc aggccagagt 56640 

gcaatctoag citcactgcaa cotctg.ccitc ctgg gttcaa gtgattctoa tacctcagga 56700 

cctoccaagt agttgggatt acagg cacco accaccacac citggctaatt tttgttgattt 56760 

tagtagagac ggggtttcac catgttgacc aacttcaact cotgaccto a ggtaacctgc 56820 

citgccticago citc.cgaaagt gcticagatta caggcgtgag ccaccgcacc togcticcicta 5 6880 

cgttitccatc tdagagttitt citagtttgca gctctittgat coattittgag titaatttitta 56940 

tatgtgatgt gaagggtoca actitcattct ttttacgtgg gtctoccata ttatttattt 57 000 

atttgtttac ctaataattt citttaaatta atatactitta aaaatttggit titcacttagg 57060 

cagtatttitt gtgatcccag gitotitatgag totgacatta aaaaaaacat actgtgtatt 57 120 

caaaaacaaa taatagoctd tag agctgtt ttacagtcca tacgcc.catc. tcc.cccagtc. 57180 

atctogtaca toccactittg ggagc.cagtg citgat catga tigagtttitat ggggagg gag 57 240 

agtgtag cag g g gctgattt gaggtagggg ttgttgaaagg cct coccaaa gaagtgg cat 57300 

ttggccitaga atctgacacic accitctaaat attagcticta ggaga agggg cagagcctgt 57360 

agtacattcc agg cagaggg aac agcatgt gcaaagg ccc agagaaaag.c aagat.ca.gaa 57 420 
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catctgctgg acagagacat ggaga gagag acaaagagac aggagaagac ggaga catgg 57 480 

agagaggggc act gagagag ccagagaggc caagaggtoa tacacaaaca ccatgtc.cac 575 40 

acacaccgac acagaggcag taccacccac agtgacctgc aaaagttcaga gagaccagaa 57 600 

gcacctgcat tigaccaggtg ccatgtgttgt gccag cottg ccagoctttc cccacacagt 57660 

gccagotcct coctogcagoc citgctagaca gggcaattct citcctittgga agaggaggca 57.720 

citgtgcttgttctggggcto agc.ca.gcgag titgaagaggc cqgga catct tcticcitgttc. 57780 

cc gaggaaga cagg actdat aggaggggct ggc.caggatg gag cotgggc agagc.ca.gct 57 840 

ggggagggiac gtctggattt gogg to aggag aalaccalacto tatgactittg gg.cgacittct 57900 

ccctaccago accacccago citgtc.cagot citg acatcca atggctacct attatcactg. 57960 

ttacaatatg cittcttgg at tcgg.ccgg to ttctatgcat citttactaag ccaaggtoaa 58020 

tgttatcacc caaagttgat g g caatctitt totttcggta gctgatatot aaaaatatoc 58 080 

cittcct cagg ccagoagtgc ggagcacago cocggttcc.g. tacagotgag gtgttcc tot 58140 

ccago cagot caggggggtg ttagatagga attcagaagt togc gaattaa aacct cocca 58200 

ggtoagattt togcagacaaa citcttgttag acaaagt cag acaggtttct tcc citgcagg 58260 

tottgtcaga gcc tittaatc togctdagatg tattatgacc citcagtggag tagg tagga 58320 

tdaaggagca gatgtcaggg gatttggaga gcatcatatg cittgaccalaa alaggtttaag 58380 

cacagaaact ttctgtgcca agg accatct citgggatctg gcatcto cag aaagaagggc 58-440 

cgc.ccg.tacc aataggtgcc tigctgtc.ccc citctgtgcct titcccagagc taag cacata 58500 

gcagtc.ctgc agcacgcatg togcaatgga gggatgagaa toccagg gala agagtgaaca 585 60 

ggctttittaa tactictattt atttcagott ggtgttccag taaaaccitcg gcagggittag 58620 

tgtc.caggct citcaggggaa gatggagitta aaatcacaca gacittcagog gtggctagt g 58680 

citgctggcca gggctott go totgc citcag aattctgttc cagagaattic cagagacgtc. 58740 

cittcgtcc to ggaactgagc atcacggcac agtggataca totalaccitaa agcggtgggit 58800 

toctgagtgc ccc.ctotccc acgg.cccacc cagg acctg.c aggattctot cotccitcctg. 58.860 

ggaggaaagg cqtcagotca gaaactcact gcc ttct coa citctggcct g accitcatgtt 58920 

totaaataac atttctaaaa catgg actitt aggccagtog caatggctoa caccitataat 58.980 

cc cago actt togg gaggctg aggtgggcag attgcttgaa cittcaaccag gagtttgaga 590 40 

ccagoctogg caacacaggg agacccitatc. tccacaaaaa ataaaaatga aattagc.cag 59 100 

gcatggtggc acgcgactgt ggtoccagct acticgggagg citgaggaggg aggattgctt 59 160 

gag.ccc.gaga ggcagaagtt gcagtgagcc gagattgttgc cacgg cactic cagoctoggt 59220 

gacagagtga gacitcggtot caaaaagcaa aaagacitcca ttgcctggat ttaccataat 59280 

titcc ctaacc attctgcagg ataattic gag gacagagaga agaccc.caag gaggaaggca 59340 

gcc.ctggitta ccaaagctgg cagatggggg ttagctdgaa gocccagggc tiggtggacgc. 59400 

agggg.ccgct gtttcc ccac ccagatccitt gctctggaag goggcc.ccca ggggacccitt 59 460 

cattcc cact cagacaggga cagaggcggg acagagc.cga gg gaggaggg citcagatgaa 59520 

gcaccitggca ggactgagat atgagggagg ccggatgcga ggagggagct citgcagoctd 59580 

tggtgtc.cag gaggatttgg ggagtgtgag gtgagaaaac aaaaag.cgt.c accoctocca 59640 

gtggaagggg agcatgaaga gagaagaaaa toccagttac acatccticaa aacaatctot 5.9700 
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gaatggacga gagccagtica gggggaaacg gaagttgcag tagccaaga ttgttgcc acg 59760 

gcactc.ca.gc ctdggtgaca gagtgagact citgtc.tcaaa acacaaaaag atgcc.gcaca 59820 

cccCaggcgg gacgggtggg cccaggtgcc ctd.ccctggit coaggcc tot attc.gcagga 59880 

totcactgat citctocctgc ccaggcttitt gtctoccaga caaaccagtc. tccatgaagic 59940 

agccacagog titataaaata togcc.cagag caggacacgc ctaac cagtic aaaggcttgc 60000 

agagtaaaat cocgccitcc.g. tctoctag to tgg cctocto caccocccag cctoattgca 60060 

gaccitcacgg gtggaacttic tittcagocct agg gcttitcc tdatgctcitt gccitctttct 60 120 

agaaggttct coccittctgg cccg.gcaact cittgatccto cittcaggtot tagtttaaaa 60 180 

citgttctitcc tdgaaactgt g g acticcc.gt gatgccttct tctittgcaca accogtgggc 60240 

tottittaaca gttgaacact ggaag aggtg tdtgattcgt attgttataa ttaatag act 60300 

ttatttittag agcagttitta agtttacaga aaattgagca gatagtacag aaagttccca 60360 

tittccccacc cccctgcaca gtttccccita ttittggagta tatgttgttac aatgatgagc 60420 

taac acto at acagtgtcat tcactagg gc citgttattta cattagg act cactctgttgt 60480 

tggacactitc agtgggittitt gccatatgca taatgccaca tatctaccat tigtgg catca 60540 

taaagaatgg tittcaccgcc ctaaaaatcc citgttgttgcca cotatttatc citcccitccct 60600 

gtoccotcca atcactgatt ttgttcattg totccctgct agaccc.gaag caccatcagg 60660 

tdagg gagco atctgctttgttgacattat acticactgtt cocagotcag agcccctgcc 60720 

acataacagg togcctgataa atatttittct ttgcatattt taataaaaat aggattctac 60780 

taaaccoatt gctctgcaat ttgctttittc caaatattga caatatatot taggaaatctt 60840 

cccatatoag aatatagagc acactctgtc. tctotttcac tttittattat g gagaattitc. 60900 

caacacaaaa gaagatggtg totgccatga tigaacctctg tdtacct citc accog actgc 60960 

agttaccaac tagtgaatct tcttgtttca totgtaccto td.cccatcag ataattitcat 61020 

citgitaaatat ttctatgttgt atctotctot gctttitttitt titccttittga gatgtag tot 61080 

cgctctgtct cocaggctgg agtgcagtgg to caatggct cactgcaa.cc totgcct cot 6 1140 

gggttcaa.gc gattct cotg cct cagocto cocagtagct gggattacag gtgcaccatc. 61200 

acacttggct aattttgtat ttittagtaga gatggggttt cac catgtcg gacaggctogg 61260 

tottgaactc citg accitcaa gtgatctgcc taccttggcc toccaaagtig citaggaatac 61320 

agg cataaac caccatggct gg.cccttttgttttgttttgtttttgttitt tattttgttt 61380 

gttitttgttt tattttgttt tatttitttitt g gag acagag tottgctctg. tctoccaggc 61440 

tggagtgcag togtgcaaac atggcttgct acago cittga acticcitgggc tica agggat c 61500 

citcc tocc ct agc citcttga gtagctagga citgcagg cat gtgccaccac actggctaat 615 60 

ttttittattt totgtagaaa caggatctta citatgttacc cagtctggcc toaaatticct 61620 

gggctdaatt gatcct cotg cqtcagocto citaaagtgct toggattatag gtgtgcacca 61680 

ccacgc.ctag cct gtgtggit totctaaaag ataaggacitt taaaaaa.cat aaccacaata 61740 

toatcatcac accitagtaaa cattagtatc taatataggc aatgtccaaa tittccagtta 61800 

totcataaat atacgttcca tttgtttgcg tatttgattt tacaggatgt ttgaaccaag 6.1860 

gaccagagga gcttcacttic toccattaat tigg tatgctt ttgaggtttc. tcttgctcta 61920 

ggtocatcct tttitcc.gitat caattitttitc. tccacgcaac tocatctgttg gaagaagtgg 61980 


























