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(57) ABSTRACT 

The present invention relates to novel human Secreted 
proteins and isolated nucleic acids containing the coding 
regions of the genes encoding Such proteins. Also provided 
are vectors, host cells, antibodies, and recombinant methods 
for producing human Secreted proteins. The invention fur 
ther relates to diagnostic and therapeutic methods useful for 
diagnosing and treating disorders related to these novel 
human Secreted proteins. 
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0001. This Application is a division of U.S. application 
Ser. No. 10/062,548, filed Feb. 5, 2002, which is a continu 
ation of U.S. application Ser. No. 09/369,247, filed Aug. 5, 
1999, which is a continuation-in-part of International Appli 
cation PCT/US99/02293, filed Feb. 4, 1999, which is a 
non-provisional of, and claims benefit under 35 U.S.C. S 
119(e) to, U.S. Provisional Applications 60/074,118, filed 
Feb. 9, 1998, 60/074,157, filed Feb. 9, 1998, 60/074,037, 
filed Feb. 9, 1998, 60/074,141, filed Feb. 9, 1998, and 
60/074,341, filed Feb. 9, 1998. Each of the above-referenced 
applications is hereby incorporated by reference herein it its 
entirety. 

FIELD OF THE INVENTION 

0002 This invention relates to newly identified poly 
nucleotides and the polypeptides encoded by these poly 
nucleotides, uses of Such polynucleotides and polypeptides, 
and their production. 

BACKGROUND OF THE INVENTION 

0003. Unlike bacterium, which exist as a single compart 
ment Surrounded by a membrane, human cells and other 
eucaryotes are Subdivided by membranes into many func 
tionally distinct compartments. Each membrane-bounded 
compartment, or organelle, contains different proteins essen 
tial for the function of the organelle. The cell uses “sorting 
Signals,” which are amino acid motifs located within the 
protein, to target proteins to particular cellular organelles. 
0004 One type of sorting signal, called a signal 
Sequence, a signal peptide, or a leader Sequence, directs a 
class of proteins to an organelle called the endoplasmic 
reticulum (ER). The ER separates the membrane-bounded 
proteins from all other types of proteins. Once localized to 
the ER, both groups of proteins can be further directed to 
another organelle called the Golgi apparatus. Here, the Golgi 
distributes the proteins to vesicles, including Secretory 
vesicles, the cell membrane, lySOSomes, and the other 
organelles. 
0005 Proteins targeted to the ER by a signal sequence 
can be released into the extracellular space as a Secreted 
protein. For example, Vesicles containing Secreted proteins 
can fuse with the cell membrane and release their contents 
into the extracellular space-a process called exocytosis. 
Exocytosis can occur constitutively or after receipt of a 
triggering Signal. In the latter case, the proteins are Stored in 
Secretory vesicles (or Secretory granules) until exocytosis is 
triggered. Similarly, proteins residing on the cell membrane 
can also be Secreted into the extracellular Space by pro 
teolytic cleavage of a "linker” holding the protein to the 
membrane. 

0006 Despite the great progress made in recent years, 
only a Small number of genes encoding human Secreted 
proteins have been identified. These Secreted proteins 
include the commercially valuable human insulin, inter 
feron, Factor VIII, human growth hormone, tissue plasmi 
nogen activator, and erythropoeitin. Thus, in light of the 
pervasive role of Secreted proteins in human physiology, a 
need exists for identifying and characterizing novel human 
Secreted proteins and the genes that encode them. This 
knowledge will allow one to detect, to treat, and to prevent 
medical disorders by using Secreted proteins or the genes 
that encode them. 
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SUMMARY OF THE INVENTION 

0007. The present invention relates to novel polynucle 
otides and the encoded polypeptides. Moreover, the present 
invention relates to Vectors, host cells, antibodies, and 
recombinant methods for producing the polypeptides and 
polynucleotides. Also provided are diagnostic methods for 
detecting disorders related to the polypeptides, and thera 
peutic methods for treating Such disorders. The invention 
further relates to Screening methods for identifying binding 
partners of the polypeptides. 

DETAILED DESCRIPTION 

0008) Definitions 
0009. The following definitions are provided to facilitate 
understanding of certain terms used throughout this speci 
fication. 

0010. In the present invention, “isolated” refers to mate 
rial removed from its original environment (e.g., the natural 
environment if it is naturally occurring), and thus is altered 
“by the hand of man” from its natural state. For example, an 
isolated polynucleotide could be part of a vector or a 
composition of matter, or could be contained within a cell, 
and still be “isolated” because that vector, composition of 
matter, or particular cell is not the original environment of 
the polynucleotide. 
0011. In the present invention, a “secreted” protein refers 
to those proteins capable of being directed to the ER, 
Secretory vesicles, or the extracellular space as a result of a 
Signal Sequence, as well as those proteins released into the 
extracellular space without necessarily containing a signal 
Sequence. If the Secreted protein is released into the extra 
cellular space, the Secreted protein can undergo extracellular 
processing to produce a “mature' protein. Release into the 
extracellular Space can occur by many mechanisms, includ 
ing exocytosis and proteolytic cleavage. 
0012 Inspecific embodiments, the polynucleotides of the 
invention are less than 300 kb, 200 kb, 100 kb, 50 kb, 15 kb, 
10 kb, or 7.5 kb in length. In a further embodiment, 
polynucleotides of the invention comprise at least 15 con 
tiguous nucleotides of the coding Sequence, but do not 
comprise all or a portion of any intron. In another embodi 
ment, the nucleic acid comprising the coding Sequence does 
not contain coding Sequences of a genomic flanking gene 
(i.e., 5' or 3' to the gene in the genome). 
0013 AS used herein, a “polynucleotide” refers to a 
molecule having a nucleic acid Sequence contained in SEQ 
ID NO:X or the cDNA contained within the clone deposited 
with the ATCCT.M. For example, the polynucleotide can 
contain the nucleotide sequence of the full length cDNA 
Sequence, including the 5' and 3' untranslated Sequences, the 
coding region, with or without the Signal Sequence, the 
Secreted protein coding region, as well as fragments, 
epitopes, domains, and variants of the nucleic acid Sequence. 
Moreover, as used herein, a "polypeptide' refers to a mol 
ecule having the translated amino acid Sequence generated 
from the polynucleotide as broadly defined. 
0014. In the present invention, the full length sequence 
identified as SEQ ID NO:X was often generated by over 
lapping sequences contained in multiple clones (contig 
analysis). A representative clone containing all or most of 
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the sequence for SEQ ID NO:X was deposited with the 
American Type Culture Collection (“ATCCTM). As shown 
in Table 1, each clone is identified by a cDNA Clone ID 
(Identifier) and the ATCCTM Deposit Number. The ATCCTM 
is located at 10801 University Boulevard, Manassas, Va. 
20110-2209, USA. The ATCCTM deposit was made pursuant 
to the terms of the Budapest Treaty on the international 
recognition of the deposit of microorganisms for purposes of 
patent procedure. 
0.015. A “polynucleotide' of the present invention also 
includes those polynucleotides capable of hybridizing, under 
Stringent hybridization conditions, to Sequences contained in 
SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCCT.M. “Stringent hybridiza 
tion conditions” refers to an overnight incubation at 42 C. 
in a solution comprising 50% formamide, 5xSSC (750 mM 
NaCl, 75 mM sodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5x Denhardt's solution, 10% dextran sulfate, and 
20 tug/ml denatured, sheared salmon sperm DNA, followed 
by washing the filters in 0.1xSSC at about 65 C. 
0016. Also contemplated are nucleic acid molecules that 
hybridize to the polynucleotides of the present invention at 
lower Stringency hybridization conditions. Changes in the 
Stringency of hybridization and Signal detection are prima 
rily accomplished through the manipulation of formamide 
concentration (lower percentages of formamide result in 
lowered Stringency); Salt conditions, or temperature. For 
example, lower Stringency conditions include an overnight 
incubation at 37 C. in a solution comprising 6xSSPE 
(20xSSPE=3M NaCl; 0.2M NaHPO; 0.02M EDTA, pH 
7.4), 0.5% SDS, 30% formamide, 100 ug/ml salmon sperm 
blocking DNA; followed by washes at 50° C. with 1xSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, 
washes performed following Stringent hybridization can be 
done at higher Salt concentrations (e.g. 5xSSC). 
0017 Note that variations in the above conditions may be 
accomplished through the inclusion and/or Substitution of 
alternate blocking reagents used to SuppreSS background in 
hybridization experiments. Typical blocking reagents 
include Denhardt's reagent, BLOTTO, heparin, denatured 
Salmon Sperm DNA, and commercially available proprietary 
formulations. The inclusion of Specific blocking reagents 
may require modification of the hybridization conditions 
described above, due to problems with compatibility. 
0.018. Of course, a polynucleotide which hybridizes only 
to poly A+ Sequences (Such as any 3' terminal polyA+ tract 
of a cDNA shown in the Sequence listing), or to a comple 
mentary stretch of T (or U) residues, would not be included 
in the definition of "polynucleotide,' Since Such a polynucle 
otide would hybridize to any nucleic acid molecule contain 
ing a poly (A) stretch or the complement thereof (e.g., 
practically any double-stranded cDNA clone). 
0019. The polynucleotide of the present invention can be 
composed of any polyribonucleotide or polydeoxribonucle 
otide, which may be unmodified RNA or DNA or modified 
RNA or DNA. For example, polynucleotides can be com 
posed of single- and double-stranded DNA, DNA that is a 
mixture of Single- and double-Stranded regions, Single- and 
double-stranded RNA, and RNA that is mixture of single 
and double-Stranded regions, hybrid molecules comprising 
DNA and RNA that may be single-stranded or, more typi 
cally, double-Stranded or a mixture of Single- and double 
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Stranded regions. In addition, the polynucleotide can be 
composed of triple-Stranded regions comprising RNA or 
DNA or both RNA and DNA. A polynucleotide may also 
contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. 
“Modified” bases include, for example, tritylated bases and 
unusual bases Such as inosine. A variety of modifications can 
be made to DNA and RNA; thus, “polynucleotide' embraces 
chemically, enzymatically, or metabolically modified forms. 
0020. The polypeptide of the present invention can be 
composed of amino acids joined to each other by peptide 
bonds or modified peptide bonds, i.e., peptide isosteres, and 
may contain amino acids other than the 20 gene-encoded 
amino acids. The polypeptides may be modified by either 
natural processes, Such as posttranslational processing, or by 
chemical modification techniques which are well known in 
the art. Such modifications are well described in basic texts 
and in more detailed monographs, as well as in a Voluminous 
research literature. Modifications can occur anywhere in a 
polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be 
appreciated that the same type of modification may be 
present in the same or varying degrees at Several Sites in a 
given polypeptide. Also, a given polypeptide may contain 
many types of modifications. Polypeptides may be branched, 
for example, as a result of ubiquitination, and they may be 
cyclic, with or without branching. Cyclic, branched, and 
branched cyclic polypeptides may result from posttransla 
tion natural processes or may be made by Synthetic methods. 
Modifications include acetylation, acylation, ADP-ribosyla 
tion, amidation, covalent attachment of flavin, covalent 
attachment of a heme moiety, covalent attachment of a 
nucleotide or nucleotide derivative, covalent attachment of 
a lipid or lipid derivative, covalent attachment of phospho 
tidylinositol, croSS-linking, cyclization, disulfide bond for 
mation, demethylation, formation of covalent croSS-links, 
formation of cysteine, formation of pyroglutamate, formy 
lation, gamma-carboxylation, glycosylation, GPI anchor for 
mation, hydroxylation, iodination, methylation, myristoyla 
tion, Oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, Selenoylation, 
Sulfation, transfer-RNA mediated addition of amino acids to 
proteins Such as arginylation, and ubiquitination. (See, for 
instance, PROTEINS STRUCTURE AND MOLECU 
LAR PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Free 
man and Company, New York (1993); POSTTRANSLA 
TIONAL COVALENT MODIFICATION OF PROTEINS, 
B. C. Johnson, Ed., Academic Press, New York, pgs. 1-12 
(1983); Seifter et al., Meth Enzymol 182:626-646 (1990); 
Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 
0021 “SEQ ID NO:X” refers to a polynucleotide 
sequence while “SEQ ID NO:Y” refers to a polypeptide 
Sequence, both Sequences identified by an integer Specified 
in Table 1. 

0022 “A polypeptide having biological activity” refers to 
polypeptides exhibiting activity Similar, but not necessarily 
identical to, an activity of a polypeptide of the present 
invention, including mature forms, as measured in a par 
ticular biological assay, with or without dose dependency. In 
the case where dose dependency does exist, it need not be 
identical to that of the polypeptide, but rather Substantially 
Similar to the dose-dependence in a given activity as com 
pared to the polypeptide of the present invention (i.e., the 
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candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than 
about tenfold less activity, and most preferably, not more 
than about three-fold less activity relative to the polypeptide 
of the present invention.) 
0023 Polynucleotides and Polypeptides of the Invention 
0024 Features of Protein Encoded by Gene No: 1 
0.025 The translation product of this gene shares 
Sequence homology with tapasin and poliovirus receptor, 
which are thought to be important in the assembly and 
function of multimeric MHC class I-TAP complexes or 
poliovirus infection. 
0.026 Preferred polypeptides of the invention comprise 
the following amino acid sequence: VKVKEKSAAEGT 
GKKPKGCRLPGVLGEPPSSAGPRKOR 
RTVEKGGGQGGNSRAA S (SEQ ID NO: 109). Poly 
nucleotides encoding these polypeptides are also provided. 
0027. This gene is expressed primarily in early stage 
human liver, placental tissues, a breast cancer cell line 
treated with 0.3 nM R1881 compound as well as breast 
tissue, and to a lesser extent in many other tissues in an 
ubiquitous manner. 
0028. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune, reproductive, and hepatic 
disorders and diseases, and infection, e.g., enteroviral 
(poliovirus or other picornaviruses), and proper placental 
function. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the immune System and placenta, 
expression of this gene at Significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., 
immune, placental, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
from an individual having Such a disorder, relative to the 
Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 

0029 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 60 
as residues: Ala-19 to Gln-29. Polynucleotides encoding 
Said polypeptides are also provided. 

0030 The tissue distribution in human liver, combined 
with the homology to tapasin, poliovirus receptor, and other 
immunoglobulin molecules indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for 
the diagnosis and/or intervention of immune related disor 
ders or viral infections. The utility includes immune modu 
lation, tissue/organ transplantation, tumor immunity, allergy 
treatment, and autoimmune diseases. Expression within 
embryonic (placental) tissue and other cellular Sources 
marked by proliferating cells indicates that this protein may 
play a role in the regulation of cellular division, and may 
show utility in the diagnosis and treatment of cancer and 
other proliferative disorders. Similarly, embryonic develop 
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ment also involves decisions involving cell differentiation 
and/or apoptosis in pattern formation. Thus, this protein may 
also be involved in apoptosis or tissue differentiation and 
could again be useful in cancer therapy. Furthermore, the 
tissue distribution in breast cancer tissue indicates that the 
translation product of this gene is useful for the diagnosis 
and/or treatment of breast cancers, as well as cancers of 
other tissues where expression has been observed. Protein, 
as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0031 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:11 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1796 of SEQ ID 
NO:11, b is an integer of 15 to 1810, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:11, and where b is greater than or equal to a+14. 
0032) Features of Protein Encoded by Gene No. 2 
0033. The translation product of this gene shares 
sequence homology with lysyl hydroxylase, which is 
thought to be important in the post-translational biosynthesis 
of collagen; Specifically, the formation of hydroxylysine in 
collagens. 

0034. When tested against fibroblast cell lines, superna 
tants removed from cells containing this gene activated the 
EGR1 assay. Thus, it is likely that this gene activates 
fibroblast cells, and to a lesser extent other musculo-skeletal 
cells, through a Signal transduction pathway. Early growth 
response 1 (EGR1) is a promoter associated with certain 
genes that induces various tissues and cell types upon 
activation, leading the cells to undergo differentiation and 
proliferation. 
0035. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 9. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 9. 
0036) This gene is expressed primarily in placental and 
breast tissues, as well as a variety of other tissues and cell 
types. 

0037. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, Osteogenesis imperfecta, chondrod 
ySplasias, osteoporosis, osteoarthritis, Alport Syndrome, 
Ehlers-Danlos Syndrome as well as other connective tissue 
disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the connective tissue, expression of this 
gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., connective, 
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reproductive, and cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, Synovial fluid and 
spinal fluid) or another tissue or cell Sample taken from an 
individual having Such a disorder, relative to the Standard 
gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the 
disorder. 

0.038. The tissue distribution in placenta and the homol 
ogy to lysyl hydroxylase, in conjunction with the biological 
activity data, indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the treatment 
and/or diagnosis of conditions related to vascular or repro 
ductive disorders, and potentially in the biosynthesis of 
collagen. The collagen Superfamily of proteins now contains 
at least 19 proteins formally defined as collagens and an 
additional ten proteins that have collagen-like domains. The 
most abundant collagens form extracellular fibrils or net 
work-like structures, but the others fulfill a variety of 
biological functions. There are at least eight highly Specific 
post-translational enzymes involved in collagen biosynthe 
Sis. The protein product of this gene is quite likely another. 
Over 400 mutations in 6 different collagens cause a variety 
of human diseases that include Osteogenesis imperfecta, 
chondrodysplasias, Some forms of Osteoporosis, Some forms 
of osteoarthritis, and the renal disease known as the Alport 
Syndrome. Many of the disease phenotypes have been pro 
duced in transgenic mice with mutated collagen genes. 
There has been increasing interest in the possibility that the 
unique post-translational enzymes involved in collagen bio 
Synthesis, Such as the protein product of this gene, offer 
attractive targets for Specifically inhibiting excessive fibrotic 
reactions in a number of diseases. Moreover, the protein is 
useful in the detection, treatment, and/or prevention of a 
variety of vascular disorders and conditions, which include, 
but are not limited to miscrovascular disease, vascular leak 
Syndrome, aneurysm, Stroke, embolism, thrombosis, and/or 
atherosclerosis. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
0039. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:12 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 2339 of SEQ ID 
NO:12, b is an integer of 15 to 2353, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:12, and where b is greater than or equal to a+14. 
0040. Features of Protein Encoded by Gene No. 3 
0041. The translation product of this gene shares 
Sequence homology with a murine G-protein coupled recep 
tor, which is thought to be important in Signal transduction 
for extracellular signals (See Genbank Accession No.: 
AF027955). 
0.042 Preferred polypeptides of the invention comprise 
the following amino acid sequence: EEHRYFKANDTLGF 
(SEQID NO:110). Polynucleotides encoding these polypep 
tides are also provided. 
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0043. This gene is expressed primarily in brain tissues, 
Such as cerebellum and fetal dura mater tissues, and in fetal 
tissueS or early stage lung. 
0044) Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neurological and/or psychological 
disorders, or lung diseases. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the central nervous 
System and respiratory System, expression of this gene at 
Significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., neural, pulmonary, and 
cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0045 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 62 
as residues: Val-89 to Leu-95, Pro-175 to Tyr-181. Poly 
nucleotides encoding Said polypeptides are also provided. 
0046) The tissue distribution in fetal lung and brain 
tissues Such as cerebellum and fetal dura mater, and the 
homology to a murine G-protein coupled receptor, indicates 
that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis and/or intervention of 
neurological, psychological and respiratory diseases. The 
G-protein coupled receptor can be used as a reagent for 
ligand Screening, antagonist and agonist identification and 
development, or for the blocking of receptor mediated viral 
infection. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immu 
notherapy targets for the above listed tissues. 
0047. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:13 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 914 of SEQ ID 
NO:13, b is an integer of 15 to 928, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:13, and where b is greater than or equal to a+14. 
0048 Features of Protein Encoded by Gene No. 4 
0049. The translation product of this gene shares some 
Sequence homology with various chains of the T-cell recep 
tor, which are important in Signalling between different cells 
of the immune System. 
0050. The gene encoding the disclosed cDNA is thought 
to reside on the X chromosome. Accordingly, polynucle 
otides related to this invention are useful as a marker in 
linkage analysis for the X chromosome. 
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0051. This gene is expressed primarily in placental tissue, 
and to a lesser extent in activated monocytes and dendritic 
cells. 

0.052 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune disorders and reproductive 
disorders, particularly pregnancy-associated disorders. 
Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of the immune System and female reproductive 
System, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., immune, reproductive, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0.053 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 63 
as residues: Val-29 to Val-37, Asp-71 to His-76, Gln-78 to 
Gly-84, Met-105 to His-110, Trp-117 to Gly-122, Gln-136 to 
Lys-141, Leu-143 to Ala-149, Thr-162 to Asp-174, Ser-181 
to Lys-186, Arg-214 to Glu-220, Glu-232 to Glu-238, Cys 
249 to Asp-265. Polynucleotides encoding said polypeptides 
are also provided. 

0.054 The tissue distribution in dendritic cells, activated 
monocytes and placental tissue (a tissue rich in hematopoe 
itic cells), and its homology to the T-cell receptor, indicates 
that polynucleotides and polypeptides corresponding to this 
gene are useful in the treatment, prophylaxis and/or diag 
nosis of immune and autoimmune diseases, Such as lupus, 
transplant rejection, allergic reactions, arthritis, asthma, 
immunodeficiency diseases, leukemia, and AIDS. Its expres 
Sion predominantly in hematopoietic cells also indicates that 
the gene could be important for the treatment and/or detec 
tion of hematopoietic disorderS Such as graft verSuS host 
reaction, graft verSuS host disease, transplant rejection, 
myelogenous leukemia, bone marrow fibrosis, and myelo 
proliferative disease. The protein could also be used to 
enhance or protect the proliferation, differentiation, and 
functional activation of hematopoietic progenitor cells Such 
as bone marrow cells, which could be useful for cancer 
patients undergoing chemotherapy or patients undergoing 
bone marrow transplantation. 

0.055 The protein may also be useful as a means to 
increase the proliferation of peripheral blood leukocytes, 
which could be useful in the combat of a range of hemato 
poietic disorders including immmunodeficiency diseases, 
leukemia, and Septicemia. In addition, eXpression in pla 
centa indicates the gene or the protein encoded by this gene 
could be useful in the treatment, prophylaxis and/or diag 
nosis of placentitis, placenta previa, pregnancy disease, and 
miscarriage. Specific expression within the placenta indi 
cates that this gene product may play a role in the proper 
establishment and maintenance of placental function. Alter 
nately, this gene product is produced by the placenta and 
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then transported to the embryo, where it may play a crucial 
role in the development and/or Survival of the developing 
embryo or fetus. Expression of this gene product in a 
vascular-rich tissue Such as the placenta also indicates that 
this gene product is produced more generally in endothelial 
cells or within the circulation. In Such instances, it may play 
more generalized roles in vascular function, Such as in 
angiogenesis. It may also be produced in the vasculature and 
have effects on other cells within the circulation, Such as 
hematopoietic cells. It may serve to promote the prolifera 
tion, Survival, activation, and/or differentiation of hemato 
poietic cells, as well as other cells throughout the body. 
Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy 
targets for the above listed tissues. 
0056. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ D NO:14 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1576 of SEQ ID 
NO:14, b is an integer of 15 to 1590, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQID NO:14, and where b is greater than or equal to a+14. 
0057. Features of Protein Encoded by Gene No. 5 
0058 Preferred polypeptides of the invention comprise 
the following amino acid sequence: GTSGTSGTRWNVH 
(SEQ ID NO: 111). Polynucleotides encoding these 
polypeptides are also provided. 

0059. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 11. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 11. 
0060. This gene is expressed primarily in infant brain 
tissue. 

0061 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental, neurodegenerative and 
behavioral diseases of the brain Such as Schizophrenia, 
Alzheimer's Disease, Parkinson's Disease, Huntington's 
Disease, transmissible spongiform encephalopathies (TSE), 
Creutzfeldt-Jakob disease (CJD), specific brain tumors, 
aphasia, mania, depression, dementia, paranoia, addictive 
behavior and sleep disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the brain, expres 
Sion of this gene at Significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., 
neural, and cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, Serum, plasma, urine, amniotic fluid, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
from an individual having Such a disorder, relative to the 
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Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 

0062) The tissue distribution in infant brain tissue indi 
cates that polynucleotides and polypeptides corresponding 
to this gene are useful for the treatment and/or diagnosis of 
developmental, degenerative and behavioral diseases and 
conditions of the brain Such as Schizophrenia, Alzheimer's 
Disease, Parkinson's Disease, Huntington's Disease, trans 
missible spongiform encephalopathy (TSE), Creutzfeldt 
Jakob disease (CJD), aphasia, depression, specific brain 
tumors, mania, dementia, paranoia, addictive behavior and 
Sleep disorders. Furthermore, this gene product is involved 
in neuronal Survival, Synapse formation; conductance; neu 
ral differentiation, etc. Such involvement may impact many 
processes, Such as learning and cognition. It may also be 
useful in the treatment of Such neurodegenerative disorders 
as Schizophrenia, ALS, or Alzheimer's. The expression 
within infant tissue indicates this protein may play a role in 
the regulation of cellular division, and may show utility in 
the diagnosis and treatment of cancer and other proliferative 
disorders. Similarly, developmental tissues rely on decisions 
involving cell differentiation and/or apoptosis in pattern 
formation. 

0.063. Dysregulation of apoptosis can result in inappro 
priate Suppression of cell death, as occurs in the develop 
ment of Some cancers, or in failure to control the extent of 
cell death, as is believed to occur in acquired immunodefi 
ciency and certain neurodegenerative disorders, Such as 
spinal muscular atrophy (SMA). Therefore, the polynucle 
otides and polypeptides of the present invention are useful in 
treating, detecting, and/or preventing Said disorders and 
conditions, in addition to other types of degenerative con 
ditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, 
and/or prevention of degenerative or proliferative conditions 
and diseases. Protein, as Well as, antibodies directed against 
the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
0064. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:15 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 801 of SEQ ID 
NO:15, b is an integer of 15 to 815, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:15, and where b is greater than or equal to a+14. 
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0065 Features of Protein Encoded by Gene No. 6 
0066. This gene is expressed primarily in hepatocellular 
tumor tissue. 

0067. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, hepatocellular tumors, hepatoblas 
toma, liver metabolic diseases and conditions that are attrib 
utable to the differentiation of hepatocyte progenitor cells. 
Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of the liver, expression of this gene at Signifi 
cantly higher or lower levels is routinely detected in certain 
tissues or cell types (e.g., liver, and cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, bile, 
urine, Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

0068 The tissue distribution in hepatocellular tumor tis 
Sue indicates that polynucleotides and polypeptides corre 
sponding to this gene are useful for the detection and/or 
treatment of liver cancers and conditions Such as hepatocel 
lular tumors, hepatoblastoma, jaundice, hepatitis, liver meta 
bolic diseases, and other disorders that are attributable to the 
differentiation of hepatocyte progenitor cells. Furthermore, 
the tissue distribution indicates that the translation product 
of this gene is useful for the diagnosis and/or treatment of 
cancers of other tissues where expression has been observed. 
Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and immunotherapy 
targets for the above listed tumors and tissues. 
0069. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:16 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 976 of SEQ ID 
NO:16, b is an integer of 15 to 990, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:16, and where b is greater than or equal to a+14. 

0070 Features of Protein Encoded by Gene No. 7 
0071 Preferred polypeptides of the invention comprise 
the following amino acid Sequence: 

DGAGAFRAPIREPGVPASPQPPEPGQLLRRRQGHRGGVGSPRTPAGGSRGRRLPA (SEQ ID NO: 112) 

TKRGTSGRRARGSSGRINASQT, 
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- continued 

QHGLQILLQRDGWPGGDAGEPHGQXRGLHAQQLHRPWGSWDLWIFRVDAAGSGP 

XVXXGNELRHLQGLPGTVGHPRTMDETGPPAVGEPRSGPSAGSAGPTAAASPRP 

AATSPTGRAHIAGRCSQPTADDXPEFWCLKTLLLCLRMGEMRSEAPGAAXEKNNF 

YRDARDSRGSGXGTGGNAACAQSPLPRTSKIRSKLRGRGWGCRGGDSEPPWRKQ 

QHGLQILLQRDGVPGGDAGEPHGQXRGLHAQQLHRPWGSWDLWIFRVDA, 

AGSGPXVXXGNELRHLQGLPGTVGHPRTMDETGPPAVGEPRSGPSAGS, 

AGPTAAASPRPAATSPTGRAHIAGRCSQPTADDXPEFVCLKTLLLCLR, 

MGEMRSEAPGAAXEKNNFYRDARDSRGSGXGTGGNAACAQSPLPRTSK, 
and/or 

IRSKLRGRGWGCRGGDSEPPWRKQ. 

0.072 Polynucleotides encoding these polypeptides are 
also provided. 
0073. This gene is expressed primarily in osteoblasts. 
0.074 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to: Skeletal disorders and diseases, 
particularly Osteoporosis, osteosarcoma, osteonecrosis, 
arthritis, tendonitis, chrondomalacia and inflammation. 
Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of bone, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., Skeletal, osteoblasts, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0075 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 66 
as residues: Pro-33 to Phe-43, Pro-48 to Lys-54, His-61 to 
Val-66. Polynucleotides encoding Said polypeptides are also 
provided. 

0.076 The tissue distribution in osteoblasts indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the treatment and/or diagnosis of Osteoporosis, 
fractures, Osteosarcoma, OSSification, osteonecrosis, trauma, 
arthritis, tendonitis, chrondomalacia and inflammation. Fur 
thermore, elevated levels of expression of this gene product 
in Osteoblasts indicates that it may play a role in the Survival, 
proliferation, and/or growth of Osteoblasts. Therefore, it is 
useful in influencing bone mass in Such conditions as 
Osteoporosis. Protein, as well as, antibodies directed against 
the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
0077. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
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(SEQ ID NO: 113) 

(SEQ ID NO: 114) 

(SEQ ID NO: 115) 

(SEQ ID NO: 116) 

(SEQ ID NO: 117) 

(SEQ ID NO: 118) 

SEQ ID NO:17 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1174 of SEQ ID 
NO:17, b is an integer of 15 to 1188, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQID NO:17, and where b is greater than or equal to a+14. 
0078 Features of Protein Encoded by Gene No: 8 
0079. This gene is expressed primarily in brain and infant 
brain tissues, Such as in the frontal cortex. 
0080. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental, degenerative and 
behavioral diseases of the brain Such as Schizophrenia, 
Alzheimer's Disease, Parkinson's Disease, Huntington's 
Disease, transmissible spongiform encephalopathies (TSE), 
Creutzfeldt-Jakob disease (CJD), specific brain tumors, 
aphasia, mania, depression, dementia, paranoia, addictive 
behavior and sleep disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the brain, expres 
Sion of this gene at Significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., brain, 
and cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0081. The tissue distribution in infant and adult brain 
tissueS Such as the frontal cortex indicates that polynucle 
otides and polypeptides corresponding to this gene are 
useful for the treatment and/or diagnosis of developmental, 
degenerative and behavioral diseases and conditions of the 
brain Such as Schizophrenia, Alzheimer's Disease, Parkin 
Son's Disease, Huntington's Disease, transmissible Spongi 
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form encephalopathy (TSE), Creutzfeldt-Jakob disease 
(CJD), aphasia, depression, specific brain tumors, mania, 
dementia, paranoia, addictive behavior and sleep disorders. 
Furthermore, elevated expression of this gene product 
within the frontal cortex of the brain indicates that it is 
involved in neuronal Survival, Synapse formation; conduc 
tance; neural differentiation, etc. Such involvement may 
impact many processes, Such as learning and cognition. It 
may also be useful in the treatment of Such neurodegenera 
tive disorders as schizophrenia; ALS; or Alzheimer's. More 
over, the expression within infant tissue indicates this pro 
tein may play a role in the regulation of cellular division, and 
may show utility in the diagnosis and treatment of cancer 
and other proliferative disorders. Similarly, developmental 
tissues rely on decisions involving cell differentiation and/or 
apoptosis in pattern formation. 
0082) Dysregulation of apoptosis can result in inappro 
priate Suppression of cell death, as occurs in the develop 
ment of Some cancers, or in failure to control the extent of 
cell death, as is believed to occur in acquired immunodefi 
ciency and certain neurodegenerative disorders, Such as 
spinal muscular atrophy (SMA). Therefore, the polynucle 
otides and polypeptides of the present invention are useful in 
treating, detecting, and/or preventing Said disorders and 
conditions, in addition to other types of degenerative con 
ditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, 
and/or prevention of degenerative or proliferative conditions 
and diseases. Protein, as well as, antibodies directed against 
the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. Protein, 
as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0.083. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:18 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1591 of SEQ ID 
NO:18, b is an integer of 15 to 1605, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:18, and where b is greater than or equal to a+14. 

0084. Features of Protein Encoded by Gene No. 9 
0085. The translation product of this gene shares 
Sequence homology with a C. elegans protein which is 
involved in development (See GenBank Accession No.: 
AF038611). 
0.086 Preferred polypeptides of the invention comprise 
the following amino acid sequence: GTSPEAYVGPGG 
PECP (SEQ ID NO: 119). Polynucleotides encoding these 
polypeptides are also provided. 

0087. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 10. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 10. 
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0088. This gene is expressed primarily in adipocytes, 
early development Stage tissueS Such as 8-week old embry 
onic tissues, immune tissueS Such as fetal liver/spleen, and 
cancerous tissueS Such as testes tumors, and to a lesser extent 
in Some other tissues, Such as prostate and testes. 
0089. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental disorders, and particu 
larly obesity, diabetes, growth disorders, and immune dis 
eases or disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the adipocytes, early development 
Stage tissues, immune tissues, and cancer tissues, expression 
of this gene at Significantly higher or lower levels is rou 
tinely detected in certain tissues or cell types (e.g., meta 
bolic, developmental, immune, and cancerous and wounded 
tissues) or bodily fluids.(e.g., lymph, serum, plasma, urine, 
amniotic fluid, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0090 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 68 
as residues: Gly-19 to Ser-27, Gln-39 to Gly-45, Gln-48 to 
Ala-55, Ala-75 to Thr-80, Thr-198 to Gly-211. Polynucle 
otides encoding Said polypeptides are also provided. 

0091. The tissue distribution in developmental, immune, 
metabolic, and cancerous tissues indicates that polynucle 
otides and polypeptides corresponding to this gene are 
useful for the diagnosis and/or treatment of obesity, diabetes, 
growth disorders, and immune diseases. The tissue distri 
bution in testes, and tumor tissue thereof, indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the treatment and diagnosis of conditions 
concerning proper testicular function (e.g. endocrine func 
tion, Sperm maturation), as well as cancer. Therefore, this 
gene product is useful in the treatment of male infertility 
and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as Such agents (antago 
nists) are useful as male contraceptive agents. Similarly, the 
protein is believed to be useful in the treatment and/or 
diagnosis of testicular cancer. The testes are also a site of 
active gene expression of transcripts that is expressed, 
particularly at low levels, in other tissueS of the body. 
Therefore, this gene product is expressed in other specific 
tissueS or organs where it may play related functional roles 
in other processes, Such as hematopoiesis, inflammation, 
bone formation, and kidney function, to name a few possible 
target indications. Moreover, expression within 8-week old 
embryonic tissues and other cellular Sources marked by 
proliferating cells indicates that this protein may play a role 
in the regulation of cellular division, and may show utility 
in the diagnosis and treatment of cancer and other prolif 
erative disorders. Similarly, embryonic development also 
involves decisions involving cell differentiation and/or apo 
ptosis in pattern formation. Thus, this protein may also be 
involved in apoptosis or tissue differentiation and could 
again be useful in cancer therapy. Additionally, expression 
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of this gene product in fetal liver/spleen tissue indicates a 
role in the regulation of the proliferation; Survival; differ 
entiation; and/or activation of potentially all hematopoietic 
cell lineages, including blood Stem cells. This gene product 
is involved in the regulation of cytokine production, antigen 
presentation, or other processes that may also Suggest a 
usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 
0092. Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0093. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:19 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 2075 of SEQ ID 
NO:19, b is an integer of 15 to 2089, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:19, and where b is greater than or equal to a+14. 

0094) Features of Protein Encoded by Gene No: 10 
0.095 This gene is expressed primarily in retinal tissue, 
and to a lesser extent in the amygdala of the brain. 
0096. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, eye defects, neurological and behav 
ioral disorders and diseases. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the occular and 
nervous Systems, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., retinal, brain, and cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, Serum, plasma, Vitre 
ous and aqueous humors, urine, Synovial fluid and Spinal 
fluid) or another tissue or cell Sample taken from an indi 
vidual having Such a disorder, relative to the Standard gene 
expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 
0097 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 69 

Apr. 14, 2005 

as residues: Ser-39 to Ser-46, Gly-60 to Gln-71. Polynucle 
otides encoding Said polypeptides are also provided. 

0098. The tissue distribution predominantly in retinal 
tissue indicates a role for this gene product in the treatment, 
prophylaxis and/or diagnosis of eye disorders including 
blindness, color blindness, short-Sightedness, long-Sighted 
neSS, retinitis pigmentosa, retinitis proliferans, retinablas 
toma, retinochoroiditis, retinopathy and retinoschisis. 
Expression in amygdala tissue in the brain indicates a role in 
the detection,treatment and/or prophylaxis of neurodegen 
erative disease States and behavioural disorderS Such as 
Alzheimer's Disease, Parkinson's Disease, Huntinton's Dis 
ease, Schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder and panic disorder. Furthermore, the 
amygdala processes Sensory information and relays this to 
other areas of the brain, including the endocrine and auto 
nomic domains of the hypothalamus and the brain stem. 
Therefore, the translation product of this gene is likely to be 
involved in the processing of Sensory information, for 
example, from the eyes. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed 
tissues. 

0099 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:20 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1267 of SEQ ID 
NO:20, b is an integer of 15 to 1281, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:20, and where b is greater than or equal to a+14. 

0100 Features of Protein Encoded by Gene No: 11 
0101 Preferred polypeptides of the invention comprise 
the following amino acid sequence: SCIHTGDVMIXPV 
LSCFTRF (SEQ ID NO: 120). Polynucleotides encoding 
these polypeptides are also provided. 

0102) When tested against U937 myeloid cell lines, 
Supernatants removed from cells containing this gene acti 
Vated the GAS assay. Thus, it is likely that this gene activates 
myeloid cells, and to a lesser extent other immune cells, 
through the JAK-STAT signal transduction pathway. The 
gamma activating sequence (GAS) is a promoter element 
found upstream of many genes which are involved in the 
JAK-STAT pathway. The JAK-STAT pathway is a large, 
Signal transduction pathway involved in the differentiation 
and proliferation of cells. Therefore, activation of the JAK 
STAT pathway, reflected by the binding of the GAS element, 
can be used to indicate proteins involved in the proliferation 
and differentiation of cells. 

0103) The gene encoding the disclosed cDNA is thought 
to reside on chromosome 16. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 16. 
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0104. This gene is expressed primarily in frontal cortex 
brain tissue from a Schizophrenia patient and teratocarci 
noma tissue, and to a lesser extent in placenta, osteoblast and 
embryonic tissues. 

0105 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental or vascular disorders 
or defects. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the nervous System and embryonic 
Systems, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., nervous, embryonic, vascular, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0106 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 70 
as residues: Thr-21 to Leu-26. Polynucleotides encoding 
Said polypeptides are also provided. 

0107 The tissue distribution in early development tissues 
(i.e., placental, embryonic) indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for 
the diagnosis and/or intervention of developmental disor 
ders, including the defects in nervous System and bone 
morphogenesis. Furthermore, the tissue distribution indi 
cates that polynucleotides and polypeptides corresponding 
to this gene are useful for the diagnosis and/or treatment of 
disorders of the placenta. Specific expression within the 
placenta indicates that this gene product may play a role in 
the proper establishment and maintenance of placental func 
tion. Alternately, this gene product is produced by the 
placenta and then transported to the embryo, where it may 
play a crucial role in the development and/or Survival of the 
developing embryo or fetus. Expression of this gene product 
in a vascular-rich tissue Such as the placenta also indicates 
that this gene product is produced more generally in endot 
helial cells or within the circulation. In Such instances, it 
may play more generalized roles in vascular function, Such 
as in angiogenesis. It may also be produced in the vascula 
ture and have effects on other cells within the circulation, 
Such as hematopoietic cells. It may serve to promote the 
proliferation, Survival, activation, and/or differentiation of 
hematopoietic cells, as well as other cells throughout the 
body. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immu 
notherapy targets for the above listed tissues. 
0108 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:21 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
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present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1747 of SEQ ID 
NO:21, b is an integer of 15 to 1761, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:21, and where b is greater than or equal to a+14. 
0109) Features of Protein Encoded by Gene No: 12 
0110. The translation product of this gene shares 
Sequence homology with Smaller hepatocellular oncoprotein 
(hhcm) gene product, which is thought to be important in the 
tumorigenesis of hepatocellular carcinoma. 
0111 Preferred polypeptides of the invention comprise 
the following amino acid sequence: GRHLVASQKRVL 
RDRRVOTGIWSDOLYSORPWAPVTWPDH 
WGVCVCVYVC (SEQ ID NO: 121). Polynucleotides 
encoding these polypeptides are also provided. 
0112 This gene is expressed primarily in pancreas islet 
cell tumor. 

0113. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, endocrine or hepatic disorders, 
particularly pancreas islet cell tumors. Similarly, polypep 
tides and antibodies directed to these polypeptides are useful 
in providing immunological probes for differential identifi 
cation of the tissue(s) or cell type(s). For a number of 
disorders of the above tissueS or cells, particularly of the 
pancreas, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., pancreas, hepatic, and cancerous and Wounded 
tissues) or bodily fluids (e.g., lymph, Serum, plasma, urine, 
bile, synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0114 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 71 
as residues: Gly-26 to Lys-33, Lys-47 to His-52. Polynucle 
otides encoding Said polypeptides are also provided. 

0115 The tissue distribution in pancreas islet cell tumors, 
and the homology to the Smaller hepatocellular oncoprotein 
(hhcm) gene product, indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
diagnosis and/or intervention of pancreas islet cell tumors 
and hepatocellular carcinomas, as well as preneoplastic or 
pathological conditions of the liver. Furthermore, the trans 
lation product of this gene is useful for the detection and/or 
treatment of cancers of other tissueS where expression has 
been observed. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
0116 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:22 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
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is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1175 of SEQ 
ID NO:22, b is an integer of 15 to 1189, where both a and 
b correspond to the positions of nucleotide residues shown 
in SEQ ID NO:22, and where b is greater than or equal to 
a+14. 

0117 Features of Protein Encoded by Gene No: 13 
0118. The translation product of this gene shares 
Sequence homology with actinin, which is thought to be 
important in actin gelation. Recently another group has 
published a human gene which shares homology with this 
gene, calling it Smoothelin (See Genbank Accession No.: 
gnl|PIDe 1284289). 
0119) The gene encoding the disclosed cDNA is thought 
to reside on chromosome 22. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 22. 
0120 Preferred polypeptides of the invention comprise 
the following amino acid sequence: AFPHSIPCOV 
MAVPSPQLLLERPXLPVSFMFLTSHPPPRLVCP (SEQ 
ID NO: 122); LPTLHSLSSYGCPLTPAAPREALXTCVI 
HVSNKPPSTPSCVPHAPVHLCCVGVGGP EAHAW 
GIPCPDORDKERERRLOEARGR 
PGEGRGNTATETTTRHSORAADGSAVS 
TVTKTERLVHSNDGTRTARTTTVESS 
FVRRSENGSGSTMMOTKTFSSSSSSKKMG SIF 
DREDOASPRAGSLAALE 
KROAEKKKELMKAOSLPKTSASOARKAMIEKLEKE 
GAAGSPGGPRAAVORSTSFGVPNAN 
SIKOMLLDWCRAKTRGYEHVDIONFSSSW SDGMA 
FCALVHNFFPEAFDY GOLSPONRRONFE 
VAFSSAETHADCPOLLDTEDM 
VRLREPDWKCVYTYIOEFYRCLVOKGLVKTKKS 
(SEQ ID NO: 123), LPTLHSLSSYGCPLTPAAPREALX 
TCVIHVSNKPPSTPSCVPHAPV (SEQ ID NO: 124), 
HLCCVGVGGPFAHAWGIPCPDORDKER 
ERRLQEARGRPGEGRGNTA (SEQ ID NO: 125), 
TETTTRHSORAADGSAVSTVTKTERLVH 
SNDGTRTARTTTVESSFV (SEQ ID NO: 126), 
RRSENGSGSTMMOTKTFSSSSSSKKMG 
SIFDREDQASPRAGSLAAL (SEQ ID NO: 127), 
EKROAEKKKELMKAOSLPKTSASOARKA 
MIEKLEKEGAAGSPGGPRA (SEQ ID NO: 128), 
AVORSTSFGVPNANSIKOMLLDWCRAK 
TRGYEHVDIQNFSSSWSDGM (SEQ ID NO: 129), 
AFCALVHNFFPEAFDY GOLSPONRRON 
FEVAFSSAETHADCPQLLDTED (SEQ ID NO: 130), and/ 
or MVRLREPDWKCVYTYIOEFYRCLVOKGLVKTKKS 
(SEQ ID NO: 131). Polynucleotides encoding these 
polypeptides are also provided. 
0121 This gene is expressed primarily in kidney cortex, 
skeletal muscle, prostate and to a lesser extent in many other 
tissues. 

0122) Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, Skeletal muscle diseases or kidney 
diseases. Similarly, polypeptides and antibodies directed to 
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these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the skeletal muscle or kidney, expres 
Sion of this gene at Significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., 
musculo-skeletal, kidney, and cancerous and wounded tis 
Sues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0123 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 72 
as residues: Ala-23 to Arg-36, His-38 to Ala-46, Pro-50 to 
Gly-56, Arg-85 to Val-94. Polynucleotides encoding said 
polypeptides are also provided. 

0.124. The tissue distribution in skeletal muscle tissue, 
and the homology to actinin and Smoothelin, indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and/or treatment of skeletal 
muscle diseases, including muscular dystrophy, kidney dis 
eases and prostate ailments. Additionally, the gene product 
can be used as a target for anti-tumor agent development. 
Furthermore, the tissue distribution in Skeletal muscle tissue 
indicates that the protein product of this gene is useful for 
the diagnosis and treatment of conditions and pathologies of 
the cardiovascular System, Such as heart disease, restenosis, 
atherOSclerosis, Stoke, angina, thrombosis, and wound heal 
ing. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immu 
notherapy targets for the above listed tissues. 
0.125 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:23 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1478 of SEQ ID 
NO:23, b is an integer of 15 to 1492, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:23, and where b is greater than or equal to a+14. 
0126 Features of Protein Encoded by Gene No: 14 
0127. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 12. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 12. 
0128. This gene is expressed primarily in hematopoietic 
tissues and cell types Such as T cells, bone marrow, Spleen, 
and lymphocytic leukemia, and to a lesser eXtent in testes 
and other tissues. 

0129. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, hematopoietic, immune, and inflam 
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matory disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the hematopoietic and immune 
tissues, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., immune, reproductive, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Seminal fluid, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0130 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 73 
as residues: Tyr-22 to His-27, Ile-54 to Gln-60. Polynucle 
otides encoding Said polypeptides are also provided. 
0131 The tissue distribution in a wide variety of immune 
tissues indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the diagnosis and/or 
treatment of hematopoietic, immune, and inflammatory dis 
orders. Furthermore, the tissue distribution in a wide variety 
of immune tissues indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of a variety of immune System 
disorders. Expression of this gene product in T-cells, bone 
marrow, and Spleen tissue indicates a role in the regulation 
of the proliferation; survival; differentiation; and/or activa 
tion of potentially all hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the 
regulation of cytokine production, antigen presentation, or 
other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 
0132) Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0133. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:24 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1594 of SEQ ID 
NO:24, b is an integer of 15 to 1608, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:24, and where b is greater than or equal to a+14. 
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0134) Features of Protein Encoded by Gene No: 15 
0.135 The translation product of this gene shares 
Sequence homology with a putative transmembrane protein 
from Helicobacter pylori (GeneSeq Accession No.: 
W20765). 
0.136 Preferred polypeptides of the invention comprise 
the following amino acid sequence: KMEW 
LADPTAWLGLLTLIVLXLVLGIDNLV 
FIXIXAXLPPEORDRARLIGLSLAL LMRLGLLA 
SISWLVTLTOPLFEVFDKSFSGRDLIMLFGGVFLLFK 
ATMELHERLEG HVAORTGNVAYAMFWPIVAOIVVL 
DAVFSLDAVITAVGMVDELAVMMIAXIISIG 
LMIVASKPLTRFVNAHPTVIMLCLGFLM 
MIGEALTAEGLGFHIPKGYLYAAIGFSIL 
OIARSRRKKSAOGTLPRRERTAHAVMR 
LLGGRNLAVEEVGEEVADLLDNP 
DANGGPLFDRRERVMISGVLOLAER 
PIRTLMTPRAKVDSIDLSDDPXTIRLKLXIRL TRACP 

(SEQ ID NO: 132), KMEWLADPTAWLGLLTLIVLXLV 
LGIDNLVFIXIXAXKLPPEQRDRAR (SEQ ID NO: 133), 
LIGLSLALLMRLGLLASISWLVTLTO 
PLFEVFDKSFSGRDLIMLFGGVF (SEQ ID NO: 134), 
LLFKATMELHERLEGHVAORTGNVAYAM 
FWPIVAQIVVLDAVFSLDA(SEQ ID NO: 135), VITAVG 
MVDELAVMMIAXIISIGLMIVASKPLTR 

IELFN 

FVNAHPTVIMLCLGF (SEQ ID NO: 136), 
LMMIGEALTAEGLGFHIPKGYLYAAIGF 

SILIELFNQIARSRRKKSAQGT (SEQ ID NO: 137), 
LPRRERTAHAVMRLLGGRNLAVEEVGE 
EVADLLDNPDANGGPLFDRRE (SEQ ID NO: 138), and/ 
O RVMISGVLOLAERPIRTLMTPRAKVD 
SIDLSDDPXTIRLKLXIRLTRACP (SEQ ID NO: 139). 
Polynucleotides encoding these polypeptides are also pro 
vided. 

0.137 This gene is expressed primarily in CD34 positive 
cord blood cells. 

0.138. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, hematopoiesis or developmental 
disorders and diseases. Similarly, polypeptides and antibod 
ies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the 
above tissues or cells, particularly of CD34 positive cells, 
expression of this gene at Significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., 
immune, and cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, Serum, plasma, urine, amniotic fluid, 
Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0.139 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 74 
as residues: Asp-34 to Pro-46. Polynucleotides encoding 
Said polypeptides are also provided. 

0140. The tissue distribution in CD34 positive cord blood 
cells indicates that polynucleotides and polypeptides corre 
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sponding to this gene are useful for the diagnosis and/or 
treatment of hematopoiesis disorders. Expression of this 
gene product in CD34 positive cord blood cells indicates a 
role in the regulation of the proliferation; Survival; differ 
entiation; and/or activation of potentially all hematopoietic 
cell lineages, including blood Stem cells. This gene product 
is involved in the regulation of cytokine production, antigen 
presentation, or other processes that may also Suggest a 
usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 
0141 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0142. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these sequences are related to 
SEQ ID NO:25 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1950 of SEQ ID 
NO:25, b is an integer of 15 to 1964, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:25, and where b is greater than or equal to a+14. 

0143 Features of Protein Encoded by Gene No: 16 
0144. The translation product of this gene shares 
Sequence homology with atrophin-1, which is thought to be 
important in dentatorubral and pallidoluylsian atrophy 
(DRPLA), a progressive neurological disorder characterized 
by neuronal degeneration. 
0145 This gene is expressed primarily in fetal brain. 
0146 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neural or developmental disorders and 
diseases, particularly neurodegenerative conditions. Simi 
larly, polypeptides and antibodies directed to these polypep 
tides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissueS or cells, particu 
larly of the nervous System, expression of this gene at 
Significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., neural, developmental, and 
cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, amniotic fluid, Synovial fluid 

Apr. 14, 2005 

and spinal fluid) or another tissue or cell Sample taken from 
an individual having Such a disorder, relative to the Standard 
gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the 
disorder. 

0147 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 75 
as residues: Asn-20 to Gly-27, Ser-49 to Trp-54, Leu-95 to 
Thr-101, Ala-140 to Pro-148. Polynucleotides encoding said 
polypeptides are also provided. 

0.148. The tissue distribution in fetal brain tissue, and the 
homology to atrophin-1, indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
diagnosis and intervention of neurodegenerative diseases, 
including dentatorubral and pallidoluylsian atrophy 
(DRPLA), and Huntington's Disease. Additionally, the tis 
Sue distribution indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the detection/ 
treatment of neurodegenerative disease States and 
behavioural disorders Such as Alzheimer's Disease, Parkin 
Son's Disease, Huntington's Disease, Tourette Syndrome, 
Schizophrenia, mania, dementia, paranoia, obsessive com 
pulsive disorder, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disor 
ders in feeding, Sleep patterns, balance, and perception. In 
addition, the gene or gene product may also play a role in the 
treatment and/or detection of developmental disorders asso 
ciated with the developing embryo, or Sexually-linked dis 
orders. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immu 
notherapy targets for the above listed tissues. 
0149 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:26 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 919 of SEQ ID 
NO:26, b is an integer of 15 to 933, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:26, and where b is greater than or equal to a+14. 
0150. Features of Protein Encoded by Gene No: 17 
0151. The translation product of this gene shares 
Sequence homology with a C. elegans protein F25H2.12 
which is involved in development (See GenBank Accession 
No.: gnl|PIDe264283). 
0152 Preferred polypeptides of the invention comprise 
the following amino acid sequence: LLTSPVSWHSTVPSW 
(SEQ ID NO: 140). Polynucleotides encoding these 
polypeptides are also provided. 

0153. This gene is expressed primarily in tumors, such as 
lung tumors, in immune tissues and cell types Such as fetal 
liver/spleen tissues, and in brain tissue Such as infant brain 
tissue, and to a lesser extent in other tissues. 
0154) Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
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of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental disorders and diseases, 
tumorigenesis, immune and inflammatory disorders, and 
neural diseases. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the tumor, immune tissues and cell 
types, and brain, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., neural, developmental, immune, and 
cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, amniotic fluid, Synovial fluid 
and spinal fluid) or another tissue or cell Sample taken from 
an individual having Such a disorder, relative to the Standard 
gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the 
disorder. 

O155 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 76 
as residues: Thr-3 to Ser-8, Pro-30 to Pro-35, ASn-41 to 
Arg-47, Val-56 to His-62, Val-71 to Asp-76. Polynucleotides 
encoding Said polypeptides are also provided. 

0156 The tissue distribution in immune, neural, and 
cancerous tissues indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of tumors, immune and inflam 
matory disorders, and neural diseases. The tissue distribu 
tion in brain tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
detection/treatment of neurodegenerative disease States and 
behavioural disorders Such as Alzheimer's Disease, Parkin 
Son's Disease, Huntington's Disease, Tourette Syndrome, 
Schizophrenia, mania, dementia, paranoia, obsessive com 
pulsive disorder, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disor 
ders in feeding, Sleep patterns, balance, and perception. In 
addition, the gene or gene product may also play a role in the 
treatment and/or detection of developmental disorders asso 
ciated with the developing embryo, or Sexually-linked dis 
orders. Alternatively, the expression of this gene product in 
fetal liver/spleen tissue indicates a role in the regulation of 
the proliferation; Survival; differentiation; and/or activation 
of potentially all hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the 
regulation of cytokine production, antigen presentation, or 
other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 
O157 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Additionally, the tissue 
distribution in cancerous tissues, Such as cancerous lung 
tissue, indicates that the translation product of this gene is 
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useful for the diagnosis and/or treatment of lung cancers, as 
well as cancers of other tissueS where expression has been 
observed. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immu 
notherapy targets for the above listed tissues. 
0158 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:27 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1223 of SEQ ID 
NO:27, b is an integer of 15 to 1237, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:27, and where b is greater than or equal to a+14. 
0159 Features of Protein Encoded by Gene No: 18 
0160 Preferred polypeptides of the invention comprise 
the following amino acid sequence: SALSISNHQGFF (SEQ 
ID NO: 141). Polynucleotides encoding these polypeptides 
are also provided. 
0.161 This gene is expressed primarily in activated 
T-cells. 

0162 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune or hematopoietic disorders 
and diseases. Similarly, polypeptides and antibodies directed 
to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the immune System, expression of this 
gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., immune, 
hematopoietic, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
from an individual having Such a disorder, relative to the 
Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 

0163 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 77 
as residues: His-16 to Asn-24, Trp-36 to Ala-43, His-59 to 
Leu-66, Glu-82 to Gly-90, Ser-113 to Trp-123, Pro-145 to 
Thr-154, Ala-164 to Pro-176. Polynucleotides encoding said 
polypeptides are also provided. 

0164. The tissue distribution of this gene primarily in 
activated T-cells indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the treatment, 
prophylaxis and/or diagnosis of immune and autoimmune 
diseases, Such as lupus, transplant rejection, allergic reac 
tions, arthritis, asthma, immunodeficiency diseases, leuke 
mia, AIDS and that it may also play a role in the treatment, 
prophlaxis and detection of thymus disorderS Such as 
Grave's Disease, lymphocytic thyroiditis, hyperthyroidism 
and hypothyroidism. Expression of this gene product in 
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T-cells indicates a role in the regulation of the proliferation; 
Survival; differentiation; and/or activation of potentially all 
hematopoietic cell lineages, including blood Stem cells. This 
gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes that may 
also Suggest a usefulness in the treatment of cancer (e.g. by 
boosting immune responses). 
0.165 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in T cells also strongly indicates a role for this 
protein in immune function and immune Surveillance. Pro 
tein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy 
targets for the above listed tissues. 
0166 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:28 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 946 of SEQ ID 
NO:28, b is an integer of 15 to 960, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:28, and where b is greater than or equal to a+14. 
0167 Features of Protein Encoded by Gene No: 19 
0168 When tested against fibroblast cell lines, superna 
tants removed from cells containing this gene activated the 
EGR1 assay. Thus, it is likely that this gene activates 
fibroblast cells, and to a lesser extent other musculo-skeletal 
cells, through a Signal transduction pathway. Early growth 
response 1 (EGR1) is a promoter associated with certain 
genes that induces various tissues and cell types upon 
activation, leading the cells to undergo differentiation and 
proliferation. 

0169. This gene is expressed primarily in testes tissue. 
0170 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, male reproductive and endocrine 
disorders, as well as testicular cancer. Similarly, polypep 
tides and antibodies directed to these polypeptides are useful 
in providing immunological probes for differential identifi 
cation of the tissue(s) or cell type(s). For a number of 
disorders of the above tissueS or cells, particularly of the 
male reproductive System, expression of this gene at Sig 
nificantly higher or lower levels is routinely detected in 
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certain tissues or cell types (e.g., testes, reproductive, and 
cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, Seminal fluid, Synovial fluid 
and spinal fluid) or another tissue or cell Sample taken from 
an individual having Such a disorder, relative to the Standard 
gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the 
disorder. 

0171 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 78 
as residues: Gly-33 to Ser-44. Polynucleotides encoding said 
polypeptides are also provided. 

0172 The tissue distribution in testes tissue indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and/or treatment of male repro 
ductive and endocrine disorders. It may also prove to be 
valuable in the diagnosis and treatment of testicular cancer, 
as well as cancers of other tissueS where expression has been 
observed. Furthermore, the tissue distribution indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the treatment and diagnosis of conditions 
concerning proper testicular function (e.g. endocrine func 
tion, Sperm maturation), as well as cancer. Therefore, this 
gene product is useful in the treatment of male infertility 
and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as Such agents (antago 
nists) are useful as male contraceptive agents. Similarly, the 
protein is believed to be useful in the treatment and/or 
diagnosis of testicular cancer. The testes are also a site of 
active gene expression of transcripts that is expressed, 
particularly at low levels, in other tissueS of the body. 
Therefore, this gene product is expressed in other specific 
tissueS or organs where it may play related functional roles 
in other processes, Such as hematopoiesis, inflammation, 
bone formation, and kidney function, to name a few possible 
target indications. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
0173 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:29 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1053 of SEQ ID 
NO:29, b is an integer of 15 to 1067, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:29, and where b is greater than or equal to a+14. 
0174 Features of Protein Encoded by Gene No: 20 
0.175. This gene is expressed primarily in T-cells. 
0176) Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune and hematopoietic diseases 
and disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
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nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the immune System, expression of 
this gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., immune, 
hematopoietic, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
from an individual having Such a disorder, relative to the 
Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 

0177. The tissue distribution of this gene in T-cells indi 
cates that polynucleotides and polypeptides corresponding 
to this gene are useful for the treatment, prophylaxis and 
diagnosis of immune and autoimmune diseases, Such as 
lupus, transplant rejection, allergic reactions, arthritis, 
asthma, immunodeficiency diseases, leukemia, and AIDS. 
The gene or gene product may also play a role in the 
treatment, prophlaxis and/or detection of thymus disorders 
Such as Grave's Disease, lymphocytic thyroiditis, hyperthy 
roidism and hypothyroidism. Expression of this gene prod 
uct in T cells also strongly indicates a role for this protein in 
immune function and immune Surveillance. Protein, as well 
as, antibodies directed against the protein may show utility 
as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

0.178 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:30 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1049 of SEQ ID 
NO:30, b is an integer of 15 to 1063, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:30, and where b is greater than or equal to a+14. 
0179 Features of Protein Encoded by Gene No. 21 
0180. This gene is expressed primarily in tonsils. 
0181. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, tonsilitis and immune disorders and 
diseases. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the immune System, expression of this 
gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., immune, 
hematopoietic, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
from an individual having Such a disorder, relative to the 
Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 
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0182 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 80 
as residues: Pro-35 to Ser-40. Polynucleotides encoding said 
polypeptides are also provided. 

0183 The tissue distribution of this gene in tonsils, a 
lymphoid tissue, indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the treatment, 
prophylaxis and/or diagnosis of immune and autoimmune 
diseases, in addition to tonsilitis and tonsilopharyngitis. 
Expression of this gene product indicates a role in the 
regulation of the proliferation; Survival; differentiation; and/ 
or activation of potentially all hematopoietic cell lineages, 
including blood Stem cells. This gene product is involved in 
the regulation of cytokine production, antigen presentation, 
or other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 
0.184 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0185. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:31 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1416 of SEQ ID 
NO:31, b is an integer of 15 to 1430, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:31, and where b is greater than or equal to a+14. 
0186 Features of Protein Encoded by Gene No. 22 
0187. The gene encoding the disclosed cDNA is believed 
to reside on chromosome 10. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 10. 
0188 This gene is expressed primarily in the corpus 
striatum (of patient Suffering from depression), as well as in 
bone marrow tissue. 

0189 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neural disorders and diseases, par 
ticularly behavioral disorders (e.g. depression) and hemato 
poeitic disorders (e.g. anemias and immune deficiencies). 
Similarly, polypeptides and antibodies directed to these 
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polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of the brain and immune System, expression of 
this gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., brain, immune, 
and cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

0.190 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 81 
as residues: His-29 to Asn-34. Polynucleotides encoding 
Said polypeptides are also provided. 

0191 The tissue distribution in corpus striatum tissue of 
the brain and in bone marrow tissue indicates that poly 
nucleotides and polypeptides corresponding to this gene are 
useful for the treatment and/or diagnosis of patients Suffer 
ing from depression, but also perhaps other brain disorders 
and conditions Such as Schizophrenia, Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, transmissible 
spongiform encephalopathy (TSE), Creutzfeldt-Jakob dis 
ease (CJD), aphasia, Specific brain tumors, mania, dementia, 
paranoia, addictive behavior and Sleep disorders. In addi 
tion, the expression in bone marrow tissue indicates a role 
for the protein product of this gene in immune deficiencies, 
anemias and other hematopoeitic conditions. Furthermore, 
the tissue distribution in bone marrow indicates that poly 
nucleotides and polypeptides corresponding to this gene are 
useful for the treatment and diagnosis of hematopoietic 
related disorderS Such as anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia. The uses include bone mar 
row cell eX Vivo culture, bone marrow transplantation, bone 
marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 

0.192 The gene product may also be involved in lym 
phopoiesis, therefore, it can be used in immune disorders 
Such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commercial 
utility in the expansion of Stem cells and committed pro 
genitors of various blood lineages, and in the differentiation 
and/or proliferation of various cell types. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0193 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:32 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1368 of SEQ ID 
NO:32, b is an integer of 15 to 1382, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:32, and where b is greater than or equal to 
a.+14. 
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0194 Features of Protein Encoded by Gene No. 23 
0.195. When tested against fibroblast cell lines, superna 
tants removed from cells containing this gene activated the 
EGR1 assay. Thus, it is likely that this gene activates 
fibroblast cells, or more generally, integumentary cells, in 
addition to other cells and cell types, through a signal 
transduction pathway. Early growth response 1 (EGR1) is a 
promoter associated with certain genes that induces various 
tissues and cell types upon activation, leading the cells to 
undergo differentiation and proliferation. 
0196. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 20. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 20. 
0197) This gene is expressed primarily in placental tissue, 
endometrial cells and breast tissue, and to a lesser extent in 
a variety of other tissues and cell types. 
0198 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental anomalies, fetal defi 
ciencies, endometrial cancers and reproductive disorders. 
Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of the reproductive System, expression of this 
gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., reproductive, 
developmental, placental, and cancerous and wounded tis 
Sues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
amniotic fluid,Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0199 The tissue distribution in placental tissue, endome 

trial tissue, and breast tissue indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for 
the treatment and/or diagnosis of developmental abnormali 
ties, fetal deficiencies, reproductive disorders and ovarian or 
other endometrial cancers, as well as cancers of other tissues 
where expression has been observed. Furthermore, the tissue 
distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis 
and/or treatment of disorders of the placenta. Specific 
expression within the placenta indicates that this gene prod 
uct may play a role in the proper establishment and main 
tenance of placental function. Alternately, this gene product 
is produced by the placenta and then transported to the 
embryo, where it may play a crucial role in the development 
and/or Survival of the developing embryo or fetus. Expres 
Sion of this gene product in a vascular-rich tissue Such as the 
placenta also indicates that this gene product is produced 
more generally in endothelial cells or within the circulation. 
In Such instances, it may play more generalized roles in 
vascular function, Such as in angiogenesis. It may also be 
produced in the vasculature and have effects on other cells 
within the circulation, Such as hematopoietic cells. It may 
Serve to promote the proliferation, Survival, activation, and/ 
or differentiation of hematopoietic cells, as well as other 
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cells throughout the body. Additionally, expression within 
embryonic tissue and other cellular Sources marked by 
proliferating cells indicates that this protein may play a role 
in the regulation of cellular division, and may show utility 
in the diagnosis and treatment of cancer and other prolif 
erative disorders. Similarly, embryonic development also 
involves decisions involving cell differentiation and/or apo 
ptosis in pattern formation. Thus, this protein may also be 
involved in apoptosis or tissue differentiation and could 
again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0200 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:33 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1488 of SEQ ID 
NO:33, b is an integer of 15 to 1502, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:33, and where b is greater than or equal to a+14. 
0201 Features of Protein Encoded by Gene No. 24 
0202 Preferred polypeptides of the invention comprise 
the following amino acid sequence: HKGSGRPPTKEAME 
PMELMEEMLGLWVSADTP (SEQ ID NO:142). Poly 
nucleotides encoding these polypeptides are also provided. 
0203 This gene is expressed primarily in fast growing 
tissues and cell types Such as early developmental Stage 
tissues (12-week old embryonic tissues), immune tissues 
Such as T-cells and bone marrow, and tumor tissueS Such as 
skin tumors, and to a lesser extent in other tissues. 
0204. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, developmental disorders, immune 
diseases, and tumorigenesis. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the fast growing 
tissues and cell types Such as early Stage developmental 
tissues, immune tissues, and tumor tissues, expression of 
this gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., developmental, 
immune, and cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, Serum, plasma, urine, amniotic fluid, 
Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0205 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 83 
as residues: Asp-26 to Asn-31, Ser-37 to His-49, Ala-65 to 
Ser-73. Polynucleotides encoding Said polypeptides are also 
provided. 
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0206. The tissue distribution in immune, developing, and 
cancerous tissues indicates that the protein product of this 
gene is useful for the diagnosis and/or treatment of devel 
opmental disorders, immune diseases, and tumors. The 
tissue distribution indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of a variety of immune System 
disorders. Expression of this gene product in T-cells and 
bone marrow indicates a role in the regulation of the 
proliferation; Survival; differentiation; and/or activation of 
potentially all hematopoietic cell lineages, including blood 
Stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other pro 
ceSSes that may also Suggest a usefulneSS in the treatment of 
cancer (e.g. by boosting immune responses). 
0207 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Alternatively, the tissue 
distribution in Skin tumors indicates that the translation 
product of this gene is useful for the disgnosis and/or 
treatment of skin tumors, as well as tumors of other tissues 
where expression has been observed. 
0208 Moreover, expression within embryonic tissue and 
other cellular Sources marked by proliferating cells indicates 
that this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis and treatment 
of cancer and other proliferative disorders. Similarly, embry 
onic development also involves decisions involving cell 
differentiation and/or apoptosis in pattern formation. Thus, 
this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. 
Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy 
targets for the above listed tissues. 
0209 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:34 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 713 of SEQ ID 
NO:34, b is an integer of 15 to 727, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:34, and where b is greater than or equal to a+14. 
0210 Features of Protein Encoded by Gene No. 25 
0211 The translation product of this gene shares 
Sequence homology with a number of glycoprotein proteases 
(including a Zinc metallopeptidase Genbank Accession num 
ber Z99271) from parasites such as Leishmania and Trypa 
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noSomes and the nematode Caenorhabditis elegans. In addi 
tion, a Zinc protease domain has been identified as 
TVKHEVIHAL (SEQ ID NO:143). 
0212 Preferred polypeptides of the invention comprise 
the following sequence (Sequence A), or a fragment thereof 
which retains the biological activity of a polypeptide com 
prising the entire Sequence. Protease activities are the pre 
ferred biological activity. ASSays for determining protease 
activity are known in the art. 

0213 Preferred polypeptides of the invention comprise 
the following amino acid sequence: EXLLPEKKN 
LVKNKLLXXAISYLEKTFOVR 
RPAGTILLSROCATNOYLRKENDPH RYCTGECAAHT 
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but are not limited to, immune disorders and/or male infer 
tility. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the immune System and male repro 
ductive System, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., immune, reproductive, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Seminal fluid, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 

KCGPVIVPEEHLOOCRVYRGGKWPHGAVGVPDQEGISDAbdily fluid from an individual not having the disorder. 
YVGALATERCSHENIISYAAYCOOEANM 
DRPIAGYANLCPNMISTOPOEFVGMLS 
HALGFSAGLEAFYHDKDGNPLTSRFADG 
LPPFNYSLGLYOWSDKVVR 
KVXRLWDVRDNKVRHTVYLLVT 
PRVVEEARKHFDCPVLEGMELENOGGVGTE 
LNHWEKRLLENEAMTGSHTONRVLSRIT 
LALMEDTGWYKANYSMAEKLDWGR 
FVRKSCKFWIDOOROKROMLSPYCDTL 
RSNPLOLTCRODORAVAVCNL 
OKFPKPLPOEYOYFDELSGI 
PAEDLPYYGGSVEIADYXPFSOEFSWHLSGEYORSS 
DCRILENOPEIFKNYGAEKYGPHSV 
CLIOKSAFVMEKCERKLSYPDWGSGCYOVS 
CSPOGLKVWVODTSYLCSRAGOVLPV 
SIOMNGWIHDGNLLCPSCWDFCELCPPE TDPPATNL 
TRALPLDLCSCSS (SEQ ID NO: 144), EXLLPEKKN 
LVKNKLLXXAISYLEKTFOVRRPAGTILLSROCATNOY 
(SEQ ID NO: 145), LRKENDPHRYCTGECAAHTKCG 
PVIVPEEHLOQCRVYRGGKWPHG (SEQ ID NO: 146), 
AVGVPDOEGISDADFVLYVGALATERC 
SHENIISYAAYCOQEANM (SEQ ID NO: 
DRPIAGYANLCPNMISTOPOEFVGML 
STVKHEVIHALGFSAGLFAF (SEQ ID NO: 148), YHD 
KDGNPLTSRFADGLPPFNYSLGLYOWSD 

TVKHEVI 

GMGCD 

147), 

KVVRKVXRLWDVRD (SEQ ID NO: 149), 
NKIVRHTVYLLVTPRVVEEARKHFDCPV 
LEGMELENQGGVGTELNH (SEQ ID NO: 150), 
WEKRLLENEAMTGSHTONRVLSRITLA 
LMEDTGWYKANYSMAEKL (SEQ ID NO: 151), 
DWGRGMGCDFVRKSCKF 

WIDQQRQKRQMLSPYCDTLRSNPLOLTC (SEQ ID 
NO: 152), RQDQRAVAVCNLOKFPKPLPQEYQY 
FDELSGIPAEDLPYYGGSVEIA (SEQ ID NO: 153), 
DYXPFSOEFSWHLSGEYORSSDCRILEN 
QPEIFKNYGAEKYGPHSVCL (SEQ ID NO: 154), IQK 
SAFVMEKCERKLSYPDWGSGCYOVSC 
SPQGLKVWVQDTSYLCS (SEQ ID NO: 155), and/or 
RAGOVLPVSIOMNGWIHDGNLLCPSCWD 
FCELCPPETDPPATNLTRALPLDLCSC SS (SEQ ID NO: 
156). Polynucleotides encoding these polypeptides are also 
provided. 

0214) This gene is expressed primarily in testes tissue and 
T-cells. 

0215. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 

0216 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 84 
as residues: Met-1 to Gly-6, Arg-11 to Gly-21. Polynucle 
otides encoding Said polypeptides are also provided. 

0217. The tissue distribution in testes tissue and T-cells, 
and the homology to a cell Surface marker, indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the treatment, prophylaxis and/or detection of 
male infertility, in addition to immune and autoimmune 
diseases, Such as lupus, transplant rejection, allergic reac 
tions, arthritis, asthma, immunodeficiency diseases, leuke 
mia, and AIDS 

0218. The translation product of this gene may also play 
a role in the treatment, prophilaxis and/or detection of 
thymus disorderS Such as Grave's Disease, lymphocytic 
thyroiditis, hyperthyroidism and hypothyroidism. Expres 
Sion of this gene product in T-cells indicates a role in the 
regulation of the proliferation; Survival; differentiation; and/ 
or activation of potentially all hematopoietic cell lineages, 
including blood Stem cells. This gene product is involved in 
the regulation of cytokine production, antigen presentation, 
or other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 
0219. Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in T cells Strongly indicates a role for this protein in 
immune function and immune Surveillance. Furthermore, 
the tissue distribution in testes tissue indicates that poly 
nucleotides and polypeptides corresponding to this gene are 
useful for the treatment and diagnosis of conditions con 
cerning proper testicular function (e.g. endocrine function, 
Sperm maturation), as well as cancer. Therefore, this gene 
product is useful in the treatment of male infertility and/or 
impotence. This gene product is also useful in assays 
designed to identify binding agents, as Such agents (antago 
nists) are useful as male contraceptive agents. Similarly, the 
protein is believed to be useful in the treatment and/or 
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diagnosis of testicular cancer. The testes are also a site of 
active gene expression of transcripts that is expressed, 
particularly at low levels, in other tissueS of the body. 
Therefore, this gene product is expressed in other specific 
tissueS or organs where it may play related functional roles 
in other processes, Such as hematopoiesis, inflammation, 
bone formation, and kidney function, to name a few possible 
target indications. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
0220 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:35 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1977 of SEQ ID 
NO:35, b is an integer of 15 to 1991, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:35, and where b is greater than or equal to a+14. 
0221 Features of Protein Encoded by Gene No. 26 
0222 Preferred polypeptides of the invention comprise 
the following amino acid sequence: IKEKLHVHG (SEQ ID 
NO: 157). Polynucleotides encoding these polypeptides are 
also provided. 
0223) This gene is expressed primarily in brain tissue, 
Such as the amygdala. 
0224. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neurological and behavioural disor 
derS. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of the nervous System expression of this gene at 
Significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., neural, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0225 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 85 
as residues: Arg-30 to Tyr-39. Polynucleotides encoding said 
polypeptides are also provided. 

0226. The tissue distribution exclusively in brain tissues 
Such as the amygdala indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
detection and/or treatment of neurodegenerative disease 
States and behavioural disorderS Such as Alzheimer's Dis 
ease, Parkinson's Disease, Huntington's Disease, Schizo 
phrenia, mania, dementia, paranoia, obsessive compulsive 
disorder and panic disorder. The amygdala processes Sen 
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Sory information and relays this to other areas of the brain 
including the endocrine and autonomic domains of the 
hypothalamus and the brain stem. Therefore, the translation 
product of this gene is involved in neuronal Survival; Syn 
apse formation; conductance; neural differentiation, etc. 
Such involvement may impact many processes, Such as 
learning and cognition. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed 
tissues. 

0227 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:36 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 2307 of SEQ ID 
NO:36, b is an integer of 15 to 2321, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:36, and where b is greater than or equal to a+14. 
0228 Features of Protein Encoded by Gene No. 27 
0229 Preferred polypeptides of the invention comprise 
the following amino acid sequence: GFGVYILYA (SEQ ID 
NO: 158). Polynucleotides encoding these polypeptides are 
also provided. 

0230. When tested against U937 Myeloid cell lines, 
Supernatants removed from cells containing this gene acti 
Vated the GAS assay. Thus, it is likely that this gene activates 
myeloid cells, and to a lesser extent other immune System 
cells, through the JAK-STAT signal transduction pathway. 
The gamma activating sequence (GAS) is a promoter ele 
ment found upstream of many genes which are involved in 
the JAK-STAT pathway. The JAK-STAT pathway is a large, 
Signal transduction pathway involved in the differentiation 
and proliferation of cells. Therefore, activation of the JAK 
STAT pathway, reflected by the binding of the GAS element, 
can be used to indicate proteins involved in the proliferation 
and differentiation of cells. 

0231. This gene is expressed primarily in early develop 
ment Stage tissues and anergic T cells. 
0232 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, growth and developmental disorders 
and immune and inflammatory diseases. Similarly, polypep 
tides and antibodies directed to these polypeptides are useful 
in providing immunological probes for differential identifi 
cation of the tissue(s) or cell type(s). For a number of 
disorders of the above tissueS or cells, particularly of the 
early development Stage tissues and anergic T cells, expres 
Sion of this gene at Significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., 
developing, immune, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, amniotic 
fluid, synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
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relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0233. The tissue distribution in embryonic and immune 
tissues indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the detection and/or 
treatment of growth and developmental disorders and 
immune and inflammatory diseases. The tissue distribution 
in T-cells indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and 
treatment of a variety of immune System disorders. Expres 
Sion of this gene product in T-cells indicates a role in the 
regulation of the proliferation; Survival; differentiation; and/ 
or activation of potentially all hematopoietic cell lineages, 
including blood Stem cells. This gene product is involved in 
the regulation of cytokine production, antigen presentation, 
or other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 
0234 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Furthermore, expression 
within embryonic tissue and other cellular Sources marked 
by proliferating cells indicates that this protein may play a 
role in the regulation of cellular division, and may show 
utility in the diagnosis and treatment of cancer and other 
proliferative disorders. Similarly, embryonic development 
also involves decisions involving cell differentiation and/or 
apoptosis in pattern formation. Thus, this protein may also 
be involved in apoptosis or tissue differentiation and could 
again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0235 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:37 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1544 of SEQ ID 
NO:37, b is an integer of 15 to 1558, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:37, and where b is greater than or equal to a+14. 
0236. Features of Protein Encoded by Gene No. 28 
0237 Preferred polypeptides of the invention comprise 
the following amino acid sequence: KPSGTVYTLFSLNS 
GTL (SEQ ID NO: 159). Polynucleotides encoding these 
polypeptides are also provided. 
0238. This gene is expressed primarily in some activated 
peripheral blood cells and disease tissueS Such as melanoma, 
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multiple Sclerosis, and osteosarcoma, and to a lesser extent 
in Some other tissueS Such as gallbladder tissue. 
0239). Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune and inflammatory disorders 
and various diseases Such as melanoma, multiple Sclerosis, 
and osteosarcoma. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the peripheral blood cells and tissues 
affected by disease Such as melanoma, multiple Sclerosis, 
and Osteosarcoma, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., peripheral blood cells, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, bile, urine, Synovial fluid and Spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0240 The tissue distribution peripheral blood cells, mela 
noma tissue, multiple Sclerosis tissue, and Osteosarcoma 
tissue indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the diagnosis and/or 
treatment of immune and inflammatory disorders, and mul 
tiple Sclerosis. Furthermore, the tissue distribution indicates 
that the translation product of this gene is useful for the 
treatment and/or diagnosis of various cancers, Such as mela 
nomas and Osteosarcomas, as well as cancers of other tissues 
where expression has been observed. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0241 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:38 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1687 of SEQ ID 
NO:38, b is an integer of 15 to 1701, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:38, and where b is greater than or equal to a+14. 
0242 Features of Protein Encoded by Gene No: 29 
0243 This gene is expressed primarily in adipose tissue 
and dendritic cells. 

0244. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, metabolic and immune disorders or 
diseases, particularly obesity. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
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of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the immune, 
metabolic and digestive Systems, expression of this gene at 
Significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., immune, metabolic, diges 
tive, and cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, Serum, plasma, urine, Synovial fluid and spinal 
fluid) or another tissue or cell Sample taken from an indi 
vidual having Such a disorder, relative to the Standard gene 
expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 
0245 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 88 
as residues: Ile-40 to Glu-45, Cys-63 to Val-69, Glu-83 to 
ASn-94, Pro-107 to Cys-115, Phe-137 to Ser-143, Ser-159 to 
Thr-167, Glu-200 to Tyr-210. Polynucleotides encoding said 
polypeptides are also provided. 

0246 The tissue distribution in primarily adipose tissue 
indicates that polynucleotides and polypeptides correspond 
ing to this gene are useful for the treatment, diagnosis and/or 
prophylaxis of obesity related disorders. In addition, expres 
Sion in dendritic cells indicates a potential role in the 
treatment, diagnosis and/or prophylaxis of immune and 
autoimmune disorderS Such as lupus, transplant rejection, 
allergic reactions, arthritis, asthma, immunodeficiency dis 
eases, leukemia, and AIDS. The tissue distribution in adi 
pose tissue indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment of 
obesity and other metabolic and endocrine conditions or 
disorders. Furthermore, the protein product of this gene may 
show utility in ameliorating conditions which occur Second 
ary to aberrant fatty-acid metabolism (e.g. aberrant myelin 
sheath development), either directly or indirectly. Expres 
Sion of this gene product in dendritic cells indicates a role in 
the regulation of the proliferation, Survival, differentiation; 
and/or activation of potentially all hematopoietic cell lin 
eages, including blood Stem cells. This gene product is 
involved in the regulation of cytokine production, antigen 
presentation, or other processes that may also Suggest a 
usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 
0247 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in dendritic cells also strongly indicates a role for 
this protein in immune function and immune Surveillance. 
Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy 
targets for the above listed tissues. 
0248 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:39 and may have been publicly available prior 
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to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1889 of SEQ ID 
NO:39, b is an integer of 15 to 1903, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:39, and where b is greater than or equal to a+14. 
0249 Features of Protein Encoded by Gene No. 30 
0250) The translation product of this gene shares 
sequence homology with ATP-dependent RNA helicases, 
which are thought to be important in RNA binding and 
nucleic acid metabolism. 

0251 Preferred polypeptides of the invention comprise 
the following amino acid sequence: ADLTAVCSAWKP 
GAKPVGL (SEQ ID NO: 160). Polynucleotides encoding 
these polypeptides are also provided. 
0252) The gene encoding the disclosed cDNA is thought 
to reside on chromosome 22. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 22. 
0253) This gene is expressed primarily in ovary tumor, 
infant adrenal gland and white fat tissues, and to a lesser 
extent in many other tissues including bladder, endometrial 
Stromal cells, Jurkat cells, pineal gland, and infant brain 
tissues. 

0254 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, disorders of the ovary or adrenal 
gland. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the endocrine Systems, expression of 
this gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., endocrine, and 
cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, Serum, plasma, urine, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0255 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 89 
as residues: Gln-66 to Cys-71, Thr-76 to Gly-81, His-87 to 
Asp-92. Polynucleotides encoding Said polypeptides are also 
provided. 

0256 The tissue distribution in the ovary and adrenal 
gland tissues, and the homology to ATP-dependent RNA 
helicases, indicates that polynucleotides and polypeptides 
corresponding to this gene are useful as a hormone and/or 
endocrine with either Systemic or reproductive functions, as 
growth factors for germ cell maintenance and in Vitro 
culture, and as a tool for fertility control. Furthermore, the 
translation product of this gene is useful for the detection 
and/or treatment of Sexual dysfunction or SeX development 
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disorders as well as ovarian tumors, Such as Serous adeno 
carcinoma, dysgerminoma, embryonal carcinoma, chorio 
carcinoma, and teratoma, for example. The tissue distribu 
tion of the gene product may also indicate its function as a 
hormone. Additionally, the homology to ATP-dependent 
RNA helicases indicates that the translation product of this 
gene is utilized for the intervention of RNA viral infections. 
Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy 
targets for the above listed tissues. 
0257 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:40 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1266 of SEQ ID 
NO:40, b is an integer of 15 to 1280, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:40, and where b is greater than or equal to a+14. 
0258 Features of Protein Encoded by Gene No. 31 
0259. The translation product of this gene shares limited 
Sequence homology with urokinase inhibitor, which is 
thought to be important in the inhibition of urokinase 
enzymatic activity. 
0260 This gene is expressed primarily in frontal cortex 
tissue of the brain. 

0261) Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neurodegenerative and cardiovascular 
disorders and diseases. Similarly, polypeptides and antibod 
ies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the 
above tissueS or cells, particularly of the central nervous 
System, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., neural, cardiovascular, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0262 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 90 
as residues: Pro-31 to Pro-37. Polynucleotides encoding said 
polypeptides are also provided. 

0263. The tissue distribution in frontal cortex tissue of the 
brain, and the homology to urokinase inhibitor, indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and/or intervention of neurode 
generative diseases, in preventing tumour metastasis, in 
ovulation and uterine ovum implantation, and as anti-neo 
plastic agents. Representative uses are described in the 
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“Regeneration” and “Hyperproliferative Disorders' sections 
below, in Example 11, 15, and 18, and elsewhere herein. 
Furthermore, elevated expression of this gene product 
within the frontal cortex of the brain indicates that it is 
involved in neuronal Survival, Synapse formation; conduc 
tance; neural differentiation, etc. Such involvement may 
impact many processes, Such as learning and cognition. It 
may also be useful in the treatment of Such neurodegenera 
tive disorders as schizophrenia; ALS; or Alzheimer's. The 
protein is useful for the detection, treatment, and/or preven 
tion of cardiovascular diseases. Furthermore, the protein 
may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional Supplement. Protein, as 
well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0264. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:41 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
ofa-b, where a is any integer between 1 to 1904 of SEQID 
NO:41, b is an integer of 15 to 1918, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:41, and where b is greater than or equal to a+14. 
0265 Features of Protein Encoded by Gene No. 32 
0266 When tested against sensory neuronal cell lines, 
Supernatants removed from cells containing this gene acti 
vated the EGR1 assay. Thus, it is likely that this gene 
activates Sensory neuron cells, and to a lesser extent other 
neuronal cells, in addition to other cells or cell types, 
through a signal transduction pathway. Early growth 
response 1 (EGR1) is a promoter associated with certain 
genes that induces various tissues and cell types upon 
activation, leading the cells to undergo differentiation and 
proliferation. 
0267. This gene is expressed primarily in frontal cortex 
tissue of the brain. 

0268. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neural disorders and diseases. Simi 
larly, polypeptides and antibodies directed to these polypep 
tides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissueS or cells, particu 
larly of the brain, eXpression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., brain, and cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, Serum, plasma, urine, 
Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
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0269. The tissue distribution in frontal cortex tissue of the 
brain, in conjunction with the biological activity data, indi 
cates that polynucleotides and polypeptides corresponding 
to this gene are useful for the diagnosis and/or treatment of 
neural disorders. Representative uses are described in the 
“Regeneration” and “Hyperproliferative Disorders' sections 
below, in Example 11, 15, and 18, and elsewhere herein. 
Elevated expression of this gene product within the frontal 
cortex of the brain indicates that it is involved in neuronal 
Survival, Synapse formation; conductance; neural differen 
tiation, etc. Such involvement may impact many processes, 
Such as learning and cognition. It may also be useful in the 
treatment of Such neurodegenerative disorders as Schizo 
phrenia, ALS, or Alzheimer's. Furthermore, the protein may 
also be used to determine biological activity, to raise anti 
bodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional Supplement. Protein, as 
well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0270. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:42 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumbersome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1254 of SEQ ID 
NO:42, b is an integer of 15 to 1268, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:42, and where b is greater than or equal to a+14. 

0271 Features of Protein Encoded by Gene No. 33 
0272. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 3. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 3. 
0273. In another embodiment, polypeptides comprising 
the amino acid Sequence of the open reading frame upstream 
of the predicted Signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention 
comprise the following amino acid Sequence: GSN 
KLINHLEOCSIGWIFVCLFVCCYSFCVM 
FCIOOKWLFSFLFYEVGLMGIDSLR KKYNCKSVEVF 
PSODVKCORSDSCGRMGSKLYKSLEMNEVROLSL 
RQKTM (SEQ ID NO: 162). Polynucleotides encoding 
these polypeptides are also provided. 
0274. This gene is expressed primarily in synovial mem 
brane and adipose tissues, as well as in T-cells. 
0275. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, Skeletal disorders, Synovioma, Syno 
Vitis, obesity, and immune disorders and diseases. Similarly, 
polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of 
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disorders of the above tissueS or cells, particularly of the 
immune and metabolic Systems, and the body's connective 
tissue, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., musculo-skeletal, immune, metabolic, and can 
cerous and wounded tissues) or bodily fluids (e.g., lymph, 
Serum, plasma, urine, Synovial fluid and spinal fluid) or 
another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0276 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQED NO: 92 
as residues: Ser-24 to Cys-31, Gln-40 to Gly-51, Leu-71 to 
Met-76. Polynucleotides encoding Said polypeptides are also 
provided. 

0277. The tissue distribution of this gene primarily in 
Synovial fluid, in adipose tissue, and in T-cells indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the treatment, detection and/or prophilaxis of 
disease States associated with these cell types including 
Synovioma, Synovitis, obesity, immune and autoimmune 
diseases, Such as lupus, transplant rejection, allergic reac 
tions, arthritis, asthma, immunodeficiency diseases, leuke 
mia, and AIDS. Representative uses are described in the 
“Immune Activity” and “infectious disease' sections below, 
in Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. The distribution in adipose tissue indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the treatment of obesity and other metabolic 
and endocrine conditions or disorders. Furthermore, the 
protein product of this gene may show utility in ameliorating 
conditions which occur Secondary to aberrant fatty-acid 
metabolism (e.g. aberrant myelin sheath development), 
either directly or indirectly. In addition, the expression of 
this gene product in Synovium indicates a role in the 
detection and treatment of disorders and conditions affecting 
the Skeletal System, in particular osteoporosis as well as 
disorders afflicting connective tissues (e.g. arthritis, trauma, 
tendonitis, chrondomalacia and inflammation), Such as in the 
diagnosis or treatment of various autoimmune disorders 
Such as rheumatoid arthritis, lupus, Scleroderma, and der 
matomyositis as well as dwarfism, Spinal deformation, and 
Specific joint abnormalities as well as chondrodysplasias (ie. 
spondyloepiphyseal dysplasia congenita, familial arthritis, 
Atelosteogenesis type II, metaphySeal chondrodysplasia 
type Schmid). Expression of this gene product in T-cells 
indicates a role in the regulation of the proliferation; Sur 
vival; differentiation; and/or activation of potentially all 
hematopoietic cell lineages, including blood Stem cells. This 
gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes that may 
also Suggest a usefulness in the treatment of cancer (e.g. by 
boosting immune responses). 
0278 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
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the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in T cells also strongly indicates a role for this 
protein in immune function and immune Surveillance. Pro 
tein is useful in modulating the immune response, particu 
larly to proliferating or abberrant cells or cell-types. Fur 
thermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that 
modulate their interactions, in addition to its use as a 
nutritional Supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed 
tissues. 

0279. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:43 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1187 of SEQ ID 
NO:43, b is an integer of 15 to 1201, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQID NO:43, and where b is greater than or equal to a+14. 
0280 Features of Protein Encoded by Gene No. 34 
0281. This gene is expressed primarily in brain and 
pancreas tumor tissues. 
0282. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neural diseases and tumors, particu 
larly of the pancreas. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the brain tissue and pancreas tumor, 
expression of this gene at Significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., 
neural, metabolic, pancreas, and cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, Serum, plasma, urine, 
bile, synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0283 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 93 
as residues: Thr-50 to Phe-55. Polynucleotides encoding 
Said polypeptides are also provided. 

0284. The tissue distribution in brain tissue and pancre 
atic tumor tissue indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the diagnosis 
and/or treatment of neural diseases and tumors, particularly 
pancreatic tumors. Representative uses are described in the 
“Regeneration” and “Hyperproliferative Disorders' sections 
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below, in Example 11, 15, and 18, and elsewhere herein. The 
distribution in brain tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the 
detection/treatment of neurodegenerative disease States and 
behavioural disorders Such as Alzheimer's Disease, Parkin 
Son's Disease, Huntington's Disease, Tourette Syndrome, 
Schizophrenia, mania, dementia, paranoia, obsessive com 
pulsive disorder, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disor 
ders in feeding, Sleep patterns, balance, and perception. In 
addition, the gene or gene product may also play a role in the 
treatment and/or detection of developmental disorders asso 
ciated with the developing embryo, or Sexually-linked dis 
orders. Alternatively, the tissue distribution in pancreatic 
tumor tissue indicates that the translation product of this 
gene is useful for the detection and/or treatment of pancre 
atic tumors, as well as tumors of other tissues where 
expression has been observed. Furthermore, the protein may 
also be used to determine biological activity, to raise anti 
bodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional Supplement. Protein, as 
well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0285) Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:44 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 805 of SEQ ID 
NO:44, b is an integer of 15 to 819, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:44, and where b is greater than or equal to a+14. 

0286 Features of Protein Encoded by Gene No. 35 
0287 Preferred polypeptides of the invention comprise 
the following amino acid sequence: TTWATSSV 
VARXTHHLFPPHSGISVNIODLAPSCAG 
FLFGVANTAGALAGVVGVC LGGYL (SEQ ID NO: 
163). Polynucleotides encoding these polypeptides are also 
provided. 

0288. In another embodiment, polypeptides comprising 
the amino acid Sequence of the open reading frame upstream 
of the predicted Signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention 
comprise the following amino acid sequence: TTWATSSV 
VARXTHHLFPPHSGISVNIODLAPSCAG 
FLFGVANTAGALAGVVGVC LGGYLMETTGSWT 
CLFNLVAIISNLGLCTFLVFGOAORVD LSSTHEDL 
(SEQ ID NO: 164). Polynucleotides encoding these 
polypeptides are also provided. 

0289. This gene is expressed primarily in fetal liver/ 
Spleen tissue, and to a lesser extent in a variety of other 
tissues. 

0290 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
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of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune or hematopoietic disorders 
and diseases, including leukemias, lymphomas, arthritis and 
asthma. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the immune System, expression of this 
gene at Significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., immune, 
hematopoietic, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, amniotic fluid, 
urine, Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0291 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 94 
as residues: Met-1 to Ser-6, Ser-38 to Leu-43. Polynucle 
otides encoding Said polypeptides are also provided. 

0292. The tissue distribution in fetal liver/spleen tissue 
indicates that polynucleotides and polypeptides correspond 
ing to this gene are useful for the diagnosis and/or treatment 
of immune disorders including: leukemias, lymphomas, 
auto-immunities, immunodeficiencies(e.g. AIDS), immuno 
Supressive conditions (e.g. transplantation) and hematopoe 
itic disorders. Representative uses are described in the 
“Immune Activity” and “infectious disease” sections below, 
in Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. In addition this gene product is applicable in condi 
tions of general microbial infection, inflammation or cancer. 
Furthermore, expression of this gene product in fetal liver/ 
Spleen tissues indicates a role in the regulation of the 
proliferation; Survival; differentiation; and/or activation of 
potentially all hematopoietic cell lineages, including blood 
Stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other pro 
ceSSes that may also Suggest a usefulneSS in the treatment of 
cancer (e.g. by boosting immune responses). 
0293 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional Supplement. Protein, as 
well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0294. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
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Sequence databases. Some of these Sequences are related to 
SEQ ID NO:45 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1552 of SEQ ID 
NO:45, b is an integer of 15 to 1566, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:45, and where b is greater than or equal to a+14. 
0295) Features of Protein Encoded by Gene No. 36 
0296. This gene is expressed primarily in infant brain 
tissues. 

0297. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neural and/or developmental disorders 
and diseases. Similarly, polypeptides and antibodies directed 
to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or 
cells, particularly of the central nervous System, expression 
of this gene at Significantly higher or lower levels is rou 
tinely detected in certain tissues or cell types (e.g., brain, 
developmental, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, amniotic 
fluid, synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0298 The tissue distribution in infant brain tissue indi 
cates that the product of this gene is useful for the diagnosis 
and/or treatment of central nervous System and neurodegen 
erative disorders. Representative uses are described in the 
“Regeneration” and “Hyperproliferative Disorders' sections 
below, in Example 11, 15, and 18, and elsewhere herein. 
Representative uses are described in the "Regeneration' and 
“Hyperproliferative Disorders' sections below, in Example 
11, 15, and 18, and elsewhere herein. Polynucleotides and 
polypeptides corresponding to this gene are useful for the 
detection/treatment of neurodegenerative disease States and 
behavioural disorders Such as Alzheimer's Disease, Parkin 
Son's Disease, Huntington's Disease, Tourette Syndrome, 
Schizophrenia, mania, dementia, paranoia, obsessive com 
pulsive disorder, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disor 
ders in feeding, Sleep patterns, balance, and perception. In 
addition, the gene or gene product may also play a role in the 
treatment and/or detection of developmental disorders asso 
ciated with the developing embryo, or Sexually-linked dis 
orders. Moreover, the expression within infant tissue indi 
cates this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis and treatment 
of cancer and other proliferative disorders. Similarly, devel 
opmental tissues rely on decisions involving cell differen 
tiation and/or apoptosis in pattern formation. 
0299. Dysregulation of apoptosis can result in inappro 
priate Suppression of cell death, as occurs in the develop 
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ment of Some cancers, or in failure to control the extent of 
cell death, as is believed to occur in acquired immunodefi 
ciency and certain neurodegenerative disorders, Such as 
spinal muscular atrophy (SMA). Therefore, the polynucle 
otides and polypeptides of the present invention are useful in 
treating, detecting, and/or preventing Said disorders and 
conditions, in addition to other types of degenerative con 
ditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, 
and/or prevention of degenerative or proliferative conditions 
and diseases. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use 
as a nutritional Supplement. 
0300 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:46 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 2080 of SEQ ID 
NO:46, b is an integer of 15 to 2094, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQID NO:46, and where b is greater than or equal to a+14. 
0301 Features of Protein Encoded by Gene No. 37 
0302) This gene is expressed primarily in apoptotic 
T-cells and T-cell lymphoma. 
0303. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune or hematopoietic disorders 
and diseases, particularly those relating to T-cell disorders, 
Such as immunodeficiencies. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in pro 
Viding immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of 
the above tissueS or cells, particularly of the immune System, 
expression of this gene at Significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., 
immune, hematopoietic, and cancerous and wounded tis 
Sues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0304 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQID NO:96 as 
residues: Cys-32 to Asn-37. Polynucleotides encoding said 
polypeptides are also provided. 

0305) The tissue distribution in T-cells and T-cell lym 
phoma indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the diagnosis and/or 
treatment of immune System disorders. Representative uses 
are described in the “Immune Activity” and “infectious 
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disease” sections below, in Example 11, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Expression of this gene 
product in T-cells indicates a role in the regulation of the 
proliferation; Survival; differentiation; and/or activation of 
potentially all hematopoietic cell lineages, including blood 
Stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other pro 
ceSSes that may also Suggest a usefulneSS in the treatment of 
cancer (e.g. by boosting immune responses). 
0306 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in T cells also strongly indicates a role for this 
protein in immune function and immune Surveillance. Fur 
thermore, the protein may also be used to determine bio 
logical activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that 
modulate their interactions, in addition to its use as a 
nutritional Supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed 
tissues. 

0307 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO.47 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 942 of SEQ ID 
NO:47, b is an integer of 15 to 956, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:47, and where b is greater than or equal to a+14. 
0308 Features of Protein Encoded by Gene No. 38 
0309 The polypeptide of this gene has been determined 
to have eleven potential transmembrane domains at about 
amino acid position 2-18, 77-93, 128-144, 180-196, 201 
217, 258-274, 279-295, 314-330, 343-359, 380-396, and/or 
414–430 of the amino acid sequence referenced in Table 1 
for this gene. Based upon these characteristics, it is believed 
that the protein product of this gene shares Structural fea 
tures to type iTb membrane proteins. 
0310. In another embodiment, polypeptides comprising 
the amino acid Sequence of the open reading frame upstream 
of the predicted Signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention 
comprise the following amino acid Sequence: GGGORX 
ARLPEAGCEGRERCWNPSRSRSHSGEGG 
LAAWSRTCPGRPRRPGOOVV RGPTMLVTAY 
LAFVGLLASCLGLELSRCRAKPPGRACSNPSFLRFOL 
DFYOVYFL 
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ALAADWLOAPYLYKLYOHYYFLEGOIAI 
LYVCGLASTVLFGLVAS SLVDWLGRK NSCVLFS 
LTYSLCCLTKLSODYFVLLVGRALGGL 
STALLFSAFEAWY 
IHEHVERHDFPAEWIPATFARAAFWNHV 
LAVVAGVAAEAVASWIGLGPVAPFVA 
GALALRNWGENYDRORAFSRTCAGGLR 
CLLSDRRVLLLGTIOALFES 
VIFIFVFLWTPVLDPHGAPLGIIFSSF 
MAASLLGSSLYRIATSKRYHLOPMHLLSLA VLIVVF 
SLFMLTFSTSPGOESPVESFI 
AFLLIELACGLYFPSMSFLRRKVIPETEOAG 
VLNWFRVPLHSLACLGLLVLHDSDRKT 
GTRNMFSICSAVMVMALLAVVGLFTVV RH DAEL 
RVPSPTEEPYAPEL (SEQ ID NO: 167). Polynucleotides 
encoding these polypeptides are also provided. 

AIPLLALA 

0311 Preferred polypeptides of the invention comprise 
the following amino acid sequence: DSPLTVLPEDGYGS 
DSHLSSQVVRGPT (SEQ ID NO: 165). Polynucleotides 
encoding these polypeptides are also provided. 

0312 A preferred polypeptide fragment of the invention 
comprises the following amino acid sequence: MLVTAY 
LAFVGLLASCLGLELSRCRAKPPGRACS 
NPSFLRFOLDFYOVYFLALAA DWLOAPYLYK 
LYOHYYFLEGOIAILYVCGLASTVLFGLVASSLVDW 
RKNSCV LFSLTYSLCCLTKLSODYFVLLVGRALG 
GLSTAALLSLRGLVYP (SEQ ID NO: 166). Polynucle 
otides encoding these polypeptides are also provided. 
0313 This gene is expressed primarily in activated 
T-cells and human testes tumor. 

0314. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, disorders relating to the immune 
System, and T-cells in particular, as well as male reproduc 
tive diseases. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immu 
nological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues 
or cells, particularly of the immune System and male repro 
ductive System, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., immune, reproductive, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Seminal fluid, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0315 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 97 
as residues: Arg-23 to Ser-34, Asn-221 to Phe-232, Thr-303 
to His-308, Ser-334 to Pro-340, Asp-398 to Asn-407, Pro 
439 to Ala-447. Polynucleotides encoding said polypeptides 
are also provided. 

0316 The tissue distribution in testes tumor tissue and 
T-cells indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the diagnosis and/or 
treatment of immune and male reproductive disorders. Rep 
resentative uses are described in the “Immune Activity” and 
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"infectious disease' Sections below, in Example 11, 13, 14, 
16, 18, 19.20, and 27, and elsewhere herein. Expression of 
this gene product in T-cells indicates a role in the regulation 
of the proliferation, Survival; differentiation; and/or activa 
tion of potentially all hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the 
regulation of cytokine production, antigen presentation, or 
other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 

0317. Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in T cells also strongly indicates a role for this 
protein in immune function and immune Surveillance. Fur 
thermore, the tissue distribution indicates that polynucle 
otides and polypeptides corresponding to this gene are 
useful for the treatment and diagnosis of conditions con 
cerning proper testicular function (e.g. endocrine function, 
sperm maturation), as well as cancer. Therefore, this gene 
product is useful in the treatment of male infertility and/or 
impotence. 

0318. This gene product is also useful in assays designed 
to identify binding agents, as Such agents (antagonists) are 
useful as male contraceptive agents. Similarly, the protein is 
believed to be useful in the treatment and/or diagnosis of 
testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at 
low levels, in other tissues of the body. Therefore, this gene 
product is expressed in other specific tissueS or organs where 
it may play related functional roles in other processes, Such 
as hematopoiesis, inflammation, bone formation, and kidney 
function, to name a few possible target indications. Further 
more, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cog 
nate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional 
Supplement. Protein, as well as, antibodies directed against 
the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

0319 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:48 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1845 of SEQ ID 
NO:48, b is an integer of 15 to 1859, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:48, and where b is greater than or equal to a+14. 



US 2005/0079537 A1 

0320 Features of Protein Encoded by Gene No. 39 
0321) The translation product of this gene shares 
Sequence homology with the human PEX gene (See Gen 
bank Accession No.: Y10196). 
0322 Preferred polypeptides of the invention comprise 
the following amino acid sequence: VEAIFSELVIVLNK 
MSHCVLSGT (SEQ ID NO: 168). Polynucleotides encod 
ing these polypeptides are also provided. 
0323 The polypeptide of this gene has been determined 
to have a transmembrane domain at about amino acid 
position 13-29 of the amino acid Sequence referenced in 
Table 1 for this gene. Based upon these characteristics, it is 
believed that the protein product of this gene shares Struc 
tural features to type II membrane proteins. 
0324. In another embodiment, polypeptides comprising 
the amino acid Sequence of the open reading frame upstream 
of the predicted Signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention 
comprise the following amino acid Sequence: VEAIF 
SELVIVLNKMSHCVLSGTMOAHPIFIYH 
KRVFFLLKFIFYIIFCFFFLDISTLY CSLSTFCKK (SEQ 
ID NO: 169). Polynucleotides encoding these polypeptides 
are also provided. 
0325 This gene is expressed primarily in amniotic cells, 
ovarian cancer, and fetal heart tissue. 
0326 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, reproductive and developmental 
diseases or disorders and diseases of the circulatory System. 
Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, 
particularly of the central nervous System, reproductive and 
circulatory Systems, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., central nervous System, reproductive, 
circulatory, and cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, Serum, plasma, urine, amniotic fluid, 
Synovial fluid and spinal fluid) or another tissue or cell 
Sample taken from an individual having Such a disorder, 
relative to the Standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0327. The tissue distribution in fetal heart, ovarian can 
cer, and amniotic cells, and the homology to human PEX 
gene, indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the diagnosis and/or 
treatment of diseases of the central nervous System, repro 
ductive and circulatory Systems. Representative uses are 
described in the “Chemotaxis' and “Binding Activity” sec 
tions below, in Examples 11, 12, 13, 14, 15, 16, 18, 19, and 
20, and elsewhere herein. The tissue distribution in fetal 
heart tissue indicates that the protein product of this gene is 
useful for the diagnosis and treatment of conditions and 
pathologies of the cardiovascular System, Such as heart 
disease, restenosis, atherosclerosis, Stoke, angina, thrombo 
sis, and wound healing. Furthermore, the tissue distribution 
in Ovarian cancer tissue indicates that the translation product 
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of this gene is useful for the diagnosis and/or treatment of 
ovarian cancer, as well as cancers of other tissueS where 
expression has been observed. Furthermore, the protein may 
also be used to determine biological activity, raise antibod 
ies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addi 
tion to its use as a nutritional Supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above 
listed tissues. 

0328 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:49 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1447 of SEQ ID 
NO:49, b is an integer of 15 to 1461, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:49, and where b is greater than or equal to a+14. 
0329 Features of Protein Encoded by Gene No: 40 
0330 Preferred polypeptides of the invention comprise 
the following amino acid sequence: KPTKMPLL 
WVWALIAAVSOPELWYRE (SEQ ID NO: 170). Poly 
nucleotides encoding these polypeptides are also provided. 
0331 In another embodiment, polypeptides comprising 
the amino acid Sequence of the open reading frame upstream 
of the predicted Signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention 
comprise the following amino acid sequence: KPTKMPLL 
WVWALIAAVSOPELWYREMGVLLLFS 
FFFPNGSFSPVVLPSYFPNSSS YFVFCTSFWRPLS 
FQKG (SEQ ID NO: 171). Polynucleotides encoding these 
polypeptides are also provided. 
0332 The gene encoding the disclosed cDNA is thought 
to reside on chromosome 1. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 1. 
0333. This gene is expressed primarily in ovarian tumor, 
tissue affected by multiple Sclerosis, and bladder tissue from 
a female. 

0334. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, disorders in female reproductive and 
urinary Systems, and nervous System disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissueS or cells, particularly of the 
reproductive, urinary, and central nervous Systems, expres 
Sion of this gene at Significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., 
reproductive, neural, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
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from an individual having Such a disorder, relative to the 
Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 

0335 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 99 
as residues: Phe-25 to Ser-30. Polynucleotides encoding said 
polypeptides are also provided. 

0336. The tissue distribution in ovarian tumor tissue, 
bladder and multiple Sclerosis tissues indicates that poly 
nucleotides and polypeptides corresponding to this gene are 
useful for the diagnosis and/or treatment of reproductive, 
urinary, and central nervous Systems disorders. Representa 
tive uses are described in the “Hyperproliferative Disorders' 
and "Regeneration' Sections below and elsewhere herein. 
The tissue distribution in ovarian cancer tissue indicates that 
the translation product of this gene is useful for the detection 
and/or treatment of ovarian cancer, as well as cancers of 
other tissues where expression has been observed. Further 
more, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modu 
late their interactions, in addition to its use as a nutritional 
Supplement. Protein, as well as, antibodies directed against 
the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
0337 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:50 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 1224 of SEQ ID 
NO:50, b is an integer of 15 to 1238, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:50, and where b is greater than or equal to a+14. 
0338 Features of Protein Encoded by Gene No.: 41 
0339. The polypeptide of this gene has been determined 
to have a transmembrane domain at about amino acid 
position 5-21 of the amino acid Sequence referenced in Table 
1 for this gene. Moreover, a cytoplasmic tail encompassing 
amino acids 22 to 50 of this protein has also been deter 
mined. Based upon these characteristics, it is believed that 
the protein product of this gene shares Structural features to 
type Ib membrane proteins. 
0340. The gene encoding the disclosed cDNA is thought 
to reside on chromosome 5. Accordingly, polynucleotides 
related to this invention are useful as a marker in linkage 
analysis for chromosome 5. 
0341 This gene is expressed primarily in stromal cells, 
and was found in a cDNA library derived from fetal liver and 
Spleen. 

0342. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
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but are not limited to, disorders in connective tissue, and the 
immune and hematopoietic Systems. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identifica 
tion of the tissue(s) or cell type(s). For a number of disorders 
of the above tissueS or cells, particularly of the muscular and 
skeletal System, and immune System, expression of this gene 
at Significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., immune, hematopoietic, 
musculo-skeletal, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, Serum, plasma, urine, Synovial 
fluid and spinal fluid) or another tissue or cell Sample taken 
from an individual having Such a disorder, relative to the 
Standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having 
the disorder. 

0343 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 100 
as residues: Pro-28 to Ser-37. Polynucleotides encoding said 
polypeptides are also provided. 
0344) The tissue distribution in stromal cells indicates 
that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis and/or treatment of con 
nective tissue and immune System disorders. Representative 
uses are described in the “Immune Activity” and “infectious 
disease” sections below, in Example 11, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. The tissue distribution 
indicates that polynucleotides and polypeptides correspond 
ing to this gene are useful for the treatment and diagnosis of 
hematopoietic related disorderS Such as anemia, pancytope 
nia, leukopenia, thrombocytopenia or leukemia, Since Stro 
mal cells are important in the production of cells of hemato 
poietic lineages. The uses include bone marrow cell ex vivo 
culture, bone marrow transplantation, bone marrow recon 
Stitution, radiotherapy or chemotherapy of neoplasia. 
0345 The gene product may also be involved in lym 
phopoiesis, therefore, it can be used in immune disorders 
Such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commercial 
utility in the expansion of Stem cells and committed pro 
genitors of various blood lineages, and in the differentiation 
and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, to 
raise antibodies, as tissue markers, to isolate cognate ligands 
or receptors, to identify agents that modulate their interac 
tions, in addition to its use as a nutritional Supplement. 
Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy 
targets for the above listed tissues. 
0346) Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:51 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 2567 of SEQ ID 
NO:51, b is an integer of 15 to 2581, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:51, and where b is greater than or equal to a+14. 
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0347. Features of Protein Encoded by Gene No. 42 
0348. This gene is expressed primarily in infant brain and 
ovarian cancer, and to a lesser extent in adrenal gland tumor 
tissue. 

0349 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, disorders in the nervous System and 
female reproductive System, as well as cancers. Similarly, 
polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissueS or cells, particularly of the 
central nervous System, endocrine, and female reproductive 
System, expression of this gene at Significantly higher or 
lower levels is routinely detected in certain tissueS or cell 
types (e.g., neural, reproductive, endocrine, and cancerous 
and wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, amniotic fluid, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0350 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 101 
as residues: Leu-24 to Ser-29. Polynucleotides encoding 
Said polypeptides are also provided. 
0351. The tissue distribution in infant brain tissue and 
cancerous tissueS of ovarian and adrenal gland nature indi 
cates that polynucleotides and polypeptides corresponding 
to this gene are useful for the diagnosis and/or treatment of 
central nervous System and female reproductive System 
disorders. Representative uses are described in the “Hyper 
proliferative Disorders” and “Regeneration” sections below 
and elsewhere herein. The tissue distribution in cancerous 
tissueS of the Ovaries and adrenal glands indicates that the 
translation product of this gene is useful for the detection 
and/or treatment of cancers of the endocrine (adrenal glands) 
and female reproductive (ovaries) Systems, as well as can 
cers of other tissues and Systems where expression has been 
observed. 

0352 Alternatively, the tissue distribution in infant brain 
tissue indicates that polynucleotides and polypeptides cor 
responding to this gene are useful for the detection/treatment 
of neurodegenerative disease States and behavioural disor 
derS Such as Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, Schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, 
panic disorder, learning disabilities, ALS, psychoses, 
autism, and altered behaviors, including disorders in feed 
ing, sleep patterns, balance, and perception. In addition, the 
gene or gene product may also play a role in the treatment 
and/or detection of developmental disorders associated with 
the developing embryo, or Sexually-linked disorders. Fur 
thermore, the protein may also be used to determine bio 
logical activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that 
modulate their interactions, in addition to its use as a 
nutritional Supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed 
tissues. 
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0353. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:52 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 977 of SEQ ID 
NO:52, b is an integer of 15 to 991, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:52, and where b is greater than or equal to a+14. 

0354) Features of Protein Encoded by Gene No: 43 
0355. In another embodiment, polypeptides comprising 
the amino acid Sequence of the open reading frame upstream 
of the predicted Signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention 
comprise the following amino acid sequence: CFTHWN 
VFPRLWMTSFLMERVOEGWKTPGFKL 
SIPHMGFSIIFRPEAARPEVRLH LSALFVLLLATLG 
FLLGTMCGCGMCEQKGG (SEQ ID NO: 172). 
Polynucleotides encoding these polypeptides are also pro 
vided. 

0356. This gene is expressed primarily in fetal liver/ 
Spleen tissue, and to a lesser extent in placental tissue. 
0357 Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, immune and hematopoiesis disorders, 
and proper placental maintanence. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identifica 
tion of the tissue(s) or cell type(s). For a number of disorders 
of the above tissueS or cells, particularly of the immune and 
developing Systems, expression of this gene at Significantly 
higher or lower levels is routinely detected in certain tissues 
or cell types (e.g., immune, placental, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, amniotic fluid, Synovial fluid and spinal fluid) 
or another tissue or cell Sample taken from an individual 
having Such a disorder, relative to the Standard gene expres 
Sion level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
0358 Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 102 
as residues: Cys-44 to Gly-49. Polynucleotides encoding 
Said polypeptides are also provided. 

0359 The tissue distribution in fetal liver/spleen and 
placental tissues indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the diagnosis 
and/or treament of immune disorders. Representative uses 
are described in the “Immune Activity” and “infectious 
disease” sections below, in Example 11, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. The tissue distribution in 
placental tissue indicates that polynucleotides and polypep 
tides corresponding to this gene are useful for the diagnosis 
and/or treatment of disorders of the placenta. Specific 
expression within the placenta indicates that this gene prod 
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uct may play a role in the proper establishment and main 
tenance of placental function. 
0360 Alternately, this gene product is produced by the 
placenta and then transported to the embryo, where it may 
play a crucial role in the development and/or Survival of the 
developing embryo or fetus. Expression of this gene product 
in a vascular-rich tissue Such as the placenta also indicates 
that this gene product is produced more generally in endot 
helial cells or within the circulation. In Such instances, it 
may play more generalized roles in vascular function, Such 
as in angiogenesis. It may also be produced in the vascula 
ture and have effects on other cells within the circulation, 
Such as hematopoietic cells. It may serve to promote the 
proliferation, Survival, activation, and/or differentiation of 
hematopoietic cells, as well as other cells throughout the 
body. Furthermore, the tissue distribution indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and treatment of a variety of 
immune System disorders. Expression of this gene product 
in fetal liver/spleen tissue indicates a role in the regulation 
of the proliferation; Survival; differentiation; and/or activa 
tion of potentially all hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the 
regulation of cytokine production, antigen presentation, or 
other processes that may also Suggest a usefulneSS in the 
treatment of cancer (e.g. by boosting immune responses). 
0361 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional Supplement. Protein, as 
well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for 
the above listed tissues. 

0362. Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:53 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 2408 of SEQ ID 
NO:53, b is an integer of 15 to 2422, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:53, and where b is greater than or equal to a+14. 
0363 Features of Protein Encoded by Gene No. 44 
0364. This gene is expressed primarily in neutrophils. 
0365. Therefore, polynucleotides and polypeptides of the 
invention are useful as reagents for differential identification 
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of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, 
but are not limited to, neutropenia and neutrophilia. Simi 
larly, polypeptides and antibodies directed to these polypep 
tides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissueS or cells, particu 
larly of the immune System, expression of this gene at 
Significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., immune, and cancerous 
and wounded tissues) or bodily fluids (e.g., lymph, Serum, 
plasma, urine, Synovial fluid and spinal fluid) or another 
tissue or cell Sample taken from an individual having Such 
a disorder, relative to the Standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
0366 The tissue distribution in neutrophils indicates that 
polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and/or treatment of immune 
System disorders. Representative uses are described in the 
“Immune Activity” and “infectious disease' sections below, 
in Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Expression of this gene product in neutrophils indi 
cates a role in the regulation of the proliferation; Survival; 
differentiation; and/or activation of potentially all hemato 
poietic cell lineages, including blood Stem cells. This gene 
product is involved in the regulation of cytokine production, 
antigen presentation, or other processes that may also Sug 
gest a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 
0367 Since the gene is expressed in cells of lymphoid 
origin, the gene or protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 
Therefore it is also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency 
diseases Such as AIDS, leukemia, rheumatoid arthritis, 
inflammatory bowel disease, Sepsis, acne, and psoriasis. In 
addition, this gene product may have commercial utility in 
the expansion of Stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Expression of this gene 
product in neutrophils also strongly indicates a role for this 
protein in immune function and immune Surveillance. Fur 
thermore, the protein may also be used to determine bio 
logical activity, raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modu 
late their interactions, in addition to its use as a nutritional 
Supplement. Protein, as well as, antibodies directed against 
the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
0368 Many polynucleotide sequences, such as EST 
Sequences, are publicly available and accessible through 
Sequence databases. Some of these Sequences are related to 
SEQ ID NO:54 and may have been publicly available prior 
to conception of the present invention. Preferably, Such 
related polynucleotides are specifically excluded from the 
Scope of the present invention. To list every related Sequence 
is cumberSome. Accordingly, preferably excluded from the 
present invention are one or more polynucleotides compris 
ing a nucleotide Sequence described by the general formula 
of a-b, where a is any integer between 1 to 971 of SEQ ID 
NO:54, b is an integer of 15 to 985, where both a and b 
correspond to the positions of nucleotide residues shown in 
SEQ ID NO:54, and where b is greater than or equal to a+14. 
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TABLE 1. 

5 NT 
of First Last 

ATCC TM 5 NT 3. NT 5 NT First AA AA AA First Last 
Deposit NT SEO Total of of of AA of SEO of of AA of AA 

Gene cDNA Nr and ID NT Clone Clone Start Signal ID Sig Sig Secreted of 
No. Clone ID Date Vector NO: X Seq. Seq. Seq. Codon Pep NO: Y Pep Pep Portion ORF 

1 HDPOW86 2096O3 pCMVSport 1. 1810 58 1810 192 192 60 18 19 307 
Jan. 29, 1998 3.0 

2 HSYAG26 209603 pCMVSport 2 2353 31 1721 39 39 61 22 23 578 
Jan. 29, 1998 3.0 

3 HLHCH4O 209603 Uni-ZAPXR 3 928 1. 928 43 43 62 13 14 184 
Jan. 29, 1998 

3 HLHCH4O 209603 Uni-ZAPXR 55 932 13 932 53 53 104 16 17 122 
Jan. 29, 1998 

4 HSDEK49 209603 Uni-ZAPXR 4 1590 96 1590 126 126 63 21 22 305 
Jan. 29, 1998 

5 HLMBO76 209603 Lambda ZAP 5 815 1. 795 43 43 64 43 44 107 
Jan. 29, 1998 II 

6 HLODR48 209603 Lambda ZAP 6 990 1. 990 3 3 65 21 22 190 
Jan. 29, 1998 II 

7 HOHBY12 209603 pCMVSport 7 188 1. 188 232 232 66 25 26 199 
Jan. 29, 1998 2.0 

8 HOSEK86 209603 Uni-ZAPXR 8 605 1. 605 81 81 67 35 36 61 
Jan. 29, 1998 

9 HABZFS 2096O3 pCMVSport 9 2O89 10 2085 49 49 68 22 23 6O7 
Jan. 29, 1998 3.0 

O HAGCHFS 209603 Uni-ZAPXR 2O 281 1. 281 8O 8O 69 17 18 89 
Jan. 29, 1998 

1 HE8MH91. 209603 Uni-ZAPXR 21 761 1. 761 63 63 70 23 24 116 
Jan. 29, 1998 

2 HISCUSS 2096O3 pSport1 22 189 1. 189 151 151 71 21 22 139 
Jan. 29, 1998 

3 HKISB57 2096O3 pBluescript 23 492 1. 439 130 130 72 2O 21 95 
Jan. 29, 1998 

4 HTEB71 2096O3 Uni-ZAPXR 24 608 1. 608 51 51 73 2O 21 77 
Jan. 29, 1998 

5 HCWKRO1 209603 ZAP Express 25 964 1. 964 65 65 74 28 29 54 
Jan. 29, 1998 

6 HFCEWOS 2096O3 Uni-ZAPXR 26 933 1. 933 34 34 75 18 19 209 
Jan. 29, 1998 

7 HCEPF19 2096O3 Uni-ZAPXR 27 237 51 224 292 292 76 25 26 104 
Jan. 29, 1998 

8 HTACZO1 209603 Uni-ZAPXR 28 960 1. 96.O 60 60 77 17 18 176 
Jan. 29, 1998 

8 HTACZO1 209603 Uni-ZAPXR 56 957 1. 957 53 53 105 17 18 55 
Jan. 29, 1998 

9 HUDAM89 209603 ZAP Express 29 O67 1. O67 15 15 78 2O 21 44 
Jan. 29, 1998 

20 HSAXF6O 2096O3 Uni-ZAPXR 3O O63 1. O63 198 198 79 21 22 70 
Jan. 29, 1998 

21 HTOGR42 2096O3 Uni-ZAPXR 31 430 1. 430 14 14 8O 18 19 56 
Jan. 29, 1998 

21 HTOGR42 2096O3 Uni-ZAPXR 57 433 1. 433 13 13 106 18 19 60 
Jan. 29, 1998 

22 HMVBN46 2096O3 pSport1 32 382 1. 382 1O 1O 81 19 2O 48 
Jan. 29, 1998 

23 HUVEB53 2096O3 Uni-ZAPXR 33 5O2 1. 502 14 14 82 2O 21 45 
Jan. 29, 1998 

24 HSVBU91. 2096O3 Uni-ZAPXR 34 727 1. 727 256 256 83 18 19 90 
Jan. 29, 1998 

25 HTXFL3O 2096O3 Uni-ZAPXR 35 991 1. 991 3O 3O 84 39 40 102 
Jan. 29, 1998 

26 HAGAM64 2096O3 Uni-ZAPXR 36 2321 1 2321 57 57 85 31 32 44 

Jan. 29, 1998 
27 HE2PH36 2096O3 Uni-ZAPXR 37 558 1. 558 28 28 86 21 22 66 

Jan. 29, 1998 
28 HGBDYO6 2096O3 Uni-ZAPXR 38 701 48 701 196 196 87 23 24 71 

Jan. 29, 1998 
29 HWBAO62. 2096O3 pCMVSpor 39 903 1. 903 52 52 88 3O 31 212 

Jan. 29, 1998 3.0 
29 HWBAO62. 2096O3 pCMVSpor 58 940 1. 940 81 81 107 3O 31 101 

Jan. 29, 1998 3.0 
3O HBAFJ33 2096O3 pSport1 40 28O 1. 252 60 60 89 15 16 110 

Jan. 29, 1998 
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TABLE 1-continued 

ATCC TM 
Deposit NT SEO Total 

Gene cDNA Nr and ID NT 
No. Clone ID Date Vector NO: X Seq. 

31. HFXD75 2096O3 Lambda ZAP 41 1918 
Jan. 29, 1998 II 

32 HFPCYO4 2096O3 Uni-ZAPXR 42 1268 
Jan. 29, 1998 

33 HSNBGA8 2096O3 Uni-ZAPXR 43 12O1 
Jan. 29, 1998 

34 HBOAB27 209603 Lambda ZAP 44 819 
Jan. 29, 1998 II 

35 HTOY21 2096O3 Uni-ZAPXR 45 1566 
Jan. 29, 1998 

36 HHTMM3O 2096O3 ZAP Express 46 2094 
Jan. 29, 1998 

37 HLTAF58 2096O3 Uni-ZAPXR 47 956 
Jan. 29, 1998 

38 HHEPU32 2096O3 pCMVSpor 48 1859 
Jan. 29, 1998 3.0 

38 HHEPU32 2096O3 pCMVSpor 59 1715 
Jan. 29, 1998 3.0 

39 HHFDM48 2096O3 Uni-ZAPXR 49 1461 
Jan. 29, 1998 

40 HKAB84 2096O3 pCMVSpor 50 1238 
Jan. 29, 1998 2.0 

41 HMVAX72 2096O3 pSport1 51 2581 
Jan. 29, 1998 

42 HODDN6O 2096O3 Uni-ZAPXR 52 991 
Jan. 29, 1998 

43 HPME44 2096O3 Uni-ZAPXR 53 2422 
Jan. 29, 1998 

44 HNGP69 2096O3 Uni-ZAPXR 54 985 
Jan. 29, 1998 

0369 Table 1 summarizes the information corresponding 
to each “Gene No.” described above. The nucleotide 
sequence identified as “NT SEQ ID NO:X” was assembled 
from partially homologous (“overlapping) Sequences 
obtained from the “cDNA clone ID identified in Table 1 
and, in Some cases, from additional related DNA clones. The 
overlapping Sequences were assembled into a single con 
tiguous sequence of high redundancy (usually three to five 
overlapping sequences at each nucleotide position), result 
ing in a final sequence identified as SEQ ID NO:X. 
0370. The cDNAClone ID was deposited on the date and 
given the corresponding deposit number listed in “ATCC 
Deposit No:Z and Date.” Some of the deposits contain 
multiple different clones corresponding to the same gene. 
“Vector” refers to the type of vector contained in the cDNA 
Clone ID. 

0371) “Total NT Seq.” refers to the total number of 
nucleotides in the contig identified by “Gene No.” The 
deposited clone may contain all or most of these Sequences, 
reflected by the nucleotide position indicated as “5” NT of 
Clone Seq.” and the “3' NT of Clone Seq.” of SEQID NO:X. 
The nucleotide position of SEQ ID NO:X of the putative 
start codon (methionine) is identified as “5” NT of Start 
Codon.” Similarly, the nucleotide position of SEQID NO:X 
of the predicted signal sequence is identified as “5” NT of 
First AA of Signal Pep.” 

0372 The translated amino acid sequence, beginning 
with the methionine, is identified as “AA SEQ ID NO:Y.” 

5 NT 
of First Last 

5 NT 3. NT 5 NT First AA AA AA First Last 
of of of AA of SEO of of AA of AA 

Clone Clone Start Signal ID Sig Sig Secreted of 
Seq. Seq. Codon Pep NO: Y Pep Pep Portion ORF 

1914 44 44 90 26 27 41 

1268 201 2O1 91 32 33 58 

247 1188 291 291 92 21 22 76 

819 119 119 93 21 22 68 

2OS 1566 317 317 94 31 32 43 

2094 71 71 95 8 19 46 

956 103 103 96 3O 31 47 

315 1859 176 176 97 8 19 450 

1715 124 124 108 8 19 153 

1461. 139 139 98 34 35 45 

45 1238 274 274 99 6 17 47 

2581 23 23 1OO 29 3O 50 

991 34 34 101 9 2O 40 

563 2422. 578 578 102 39 40 49 

985 321 321 103 4 15 74 

although other reading frames can also be easily translated 
using known molecular biology techniques. The polypep 
tides produced by these alternative open reading frames are 
Specifically contemplated by the present invention. 

0373) The first and last amino acid position of SEQ ID 
NO:Y of the predicted signal peptide is identified as “First 
AA of Sig Pep' and “Last AA of Sig Pep.” The predicted 
first amino acid position of SEQ ID NO:Y of the secreted 
portion is identified as “Predicted First AA of Secreted 
Portion.” Finally, the amino acid position of SEQ ID NO:Y 
of the last amino acid in the open reading frame is identified 
as “Last AA of ORF. 

0374, SEQID NO:X and the translated SEQID NO:Y are 
Sufficiently accurate and otherwise Suitable for a variety of 
uses well known in the art and described further below. For 
instance, SEQ ID NO:X is useful for designing nucleic acid 
hybridization probes that will detect nucleic acid Sequences 
contained in SEO ID NO:X or the cDNA contained in the 
deposited clone. These probes will also hybridize to nucleic 
acid molecules in biological Samples, thereby enabling a 
variety of forensic and diagnostic methods of the invention. 
Similarly, polypeptides identified from SEQ ID NO:Y may 
be used to generate antibodies which bind Specifically to the 
secreted proteins encoded by the cDNA clones identified in 
Table 1. 

0375 Nevertheless, DNA sequences generated by 
Sequencing reactions can contain Sequencing errors. The 
errors exist as misidentified nucleotides, or as insertions or 
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deletions of nucleotides in the generated DNA sequence. 
The erroneously inserted or deleted nucleotides cause frame 
shifts in the reading frames of the predicted amino acid 
Sequence. In these cases, the predicted amino acid Sequence 
diverges from the actual amino acid Sequence, even though 
the generated DNA sequence may be greater than 99.9% 
identical to the actual DNA sequence (for example, one base 
insertion or deletion in an open reading frame of over 1000 
bases). 
0376. Accordingly, for those applications requiring pre 
cision in the nucleotide Sequence or the amino acid 
Sequence, the present invention provides not only the gen 
erated nucleotide sequence identified as SEQ ID NO:X and 
the predicted translated amino acid Sequence identified as 
SEQ ID NO:Y, but also a sample of plasmid DNA containing 
a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each 
deposited clone can readily be determined by Sequencing the 
deposited clone in accordance with known methods. The 
predicted amino acid Sequence can then be verified from 
Such deposits. Moreover, the amino acid Sequence of the 
protein encoded by a particular clone can also be directly 
determined by peptide Sequencing or by expressing the 
protein in a Suitable host cell containing the deposited 
human cDNA, collecting the protein, and determining its 
Sequence. 

0377 The present invention also relates to the genes 
corresponding to SEQ ID NO:X, SEQ ID NO:Y, or the 
deposited clone. The corresponding gene can be isolated in 
accordance with known methods using the Sequence infor 
mation disclosed herein. Such methods include preparing 
probes or primers from the disclosed Sequence and identi 
fying or amplifying the corresponding gene from appropri 
ate Sources of genomic material. 
0378. Also provided in the present invention are species 
homologs. Species homologs may be isolated and identified 
by making Suitable probes or primers from the Sequences 
provided herein and Screening a Suitable nucleic acid Source 
for the desired homologue. 
0379 The polypeptides of the invention can be prepared 
in any Suitable manner. Such polypeptides include isolated 
naturally occurring polypeptides, recombinantly produced 
polypeptides, Synthetically produced polypeptides, or 
polypeptides produced by a combination of these methods. 
Means for preparing Such polypeptides are well understood 
in the art. 

0380 The polypeptides may be in the form of the 
Secreted protein, including the mature form, or may be a part 
of a larger protein, Such as a fusion protein (see below). It 
is often advantageous to include an additional amino acid 
Sequence which contains Secretory or leader Sequences, 
pro-Sequences, Sequences which aid in purification, Such as 
multiple histidine residues, or an additional Sequence for 
Stability during recombinant production. 
0381. The polypeptides of the present invention are pref 
erably provided in an isolated form, and preferably are 
Substantially purified. A recombinantly produced version of 
a polypeptide, including the Secreted polypeptide, can be 
substantially purified by the one-step method described in 
Smith and Johnson, Gene 67:31-40 (1988). Polypeptides of 
the invention also can be purified from natural or recombi 
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nant Sources using antibodies of the invention raised against 
the secreted protein in methods which are well known in the 
art. 

0382 Signal Sequences 
0383 Methods for predicting whether a protein has a 
Signal Sequence, as well as the cleavage point for that 
Sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the informa 
tion from a short N-terminal charged region and a Subse 
quent uncharged region of the complete (uncleaved) protein. 
The method of von Heinje, Nucleic Acids Res. 14:4683 
4690 (1986) uses the information from the residues Sur 
rounding the cleavage Site, typically residues -13 to +2, 
where +1 indicates the amino terminus of the Secreted 
protein. The accuracy of predicting the cleavage points of 
known mammalian Secretory proteins for each of these 
methods is in the range of 75-80%. (von Heinje, Supra.) 
However, the two methods do not always produce the same 
predicted cleavage point(s) for a given protein. 
0384. In the present case, the deduced amino acid 
Sequence of the Secreted polypeptide was analyzed by a 
computer program called SignalP (Henrik Nielsen et al., 
Protein Engineering 10:1-6 (1997)), which predicts the 
cellular location of a protein based on the amino acid 
Sequence. AS part of this computational prediction of local 
ization, the methods of McGeoch and von Heinje are incor 
porated. The analysis of the amino acid Sequences of the 
Secreted proteins described herein by this program provided 
the results shown in Table 1. 

0385 As one of ordinary skill would appreciate, how 
ever, cleavage Sites Sometimes vary from organism to organ 
ism and cannot be predicted with absolute certainty. Accord 
ingly, the present invention provides Secreted polypeptides 
having a sequence shown in SEQ ID NO:Y which have an 
N-terminus beginning within 5 residues (i.e., + or -5 resi 
dues) of the predicted cleavage point. Similarly, it is also 
recognized that in Some cases, cleavage of the Signal 
Sequence from a Secreted protein is not entirely uniform, 
resulting in more than one Secreted Species. These polypep 
tides, and the polynucleotides encoding Such polypeptides, 
are contemplated by the present invention. 

0386 Moreover, the signal sequence identified by the 
above analysis may not necessarily predict the naturally 
occurring Signal Sequence. For example, the naturally occur 
ring Signal Sequence may be further upstream from the 
predicted Signal Sequence. However, it is likely that the 
predicted Signal Sequence will be capable of directing the 
Secreted protein to the ER. These polypeptides, and the 
polynucleotides encoding Such polypeptides, are contem 
plated by the present invention. 
0387 Polynucleotide and Polypeptide Variants 
0388 "Variant” refers to a polynucleotide or polypeptide 
differing from the polynucleotide or polypeptide of the 
present invention, but retaining essential properties thereof. 
Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the 
present invention. 
0389 By a polynucleotide having a nucleotide sequence 
at least, for example, 95% “identical” to a reference nucle 
otide Sequence of the present invention, it is intended that 
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the nucleotide Sequence of the polynucleotide is identical to 
the reference Sequence except that the polynucleotide 
Sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide Sequence encod 
ing the polypeptide. In other words, to obtain a polynucle 
otide having a nucleotide Sequence at least 95% identical to 
a reference nucleotide Sequence, up to 5% of the nucleotides 
in the reference Sequence may be deleted or Substituted with 
another nucleotide, or a number of nucleotides up to 5% of 
the total nucleotides in the reference Sequence may be 
inserted into the reference Sequence. The query Sequence 
may be an entire sequence shown in Table 1, the ORF (open 
reading frame), or any fragement specified as described 
herein. 

0390. As a practical matter, whether any particular 
nucleic acid molecule or polypeptide is at least 90%, 95%, 
96%, 97%, 98% or 99% identical to a nucleotide sequence 
of the presence invention can be determined conventionally 
using known computer programs. A preferred method for 
determing the best overall match between a query Sequence 
(a sequence of the present invention) and a Subject sequence, 
also referred to as a global Sequence alignment, can be 
determined using the FASTDB computer program based on 
the algorithm of Brutlag et al. (Comp. App. Biosci. (1990) 
6:237-245). In a sequence alignment the query and Subject 
Sequences are both DNA sequences. An RNA sequence can 
be compared by converting Us to T's. The result of said 
global Sequence alignment is in percent identity. Preferred 
parameters used in a FASTDB alignment of DNA sequences 
to calculate percent identiy are: Matrix=Unitary, k-tuple=4, 
Mismatch Penalty=1, Joining Penalty=30, Randomization 
Group Length=0, Cutoff Score=1, Gap Penalty=5, Gap Size 
Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide Sequence, whichever is shorter. 
0391) If the subject sequence is shorter than the query 
Sequence because of 5" or 3' deletions, not because of 
internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not 
account for 5' and 3' truncations of the Subject Sequence 
when calculating percent identity. For Subject Sequences 
truncated at the 5' or 3' ends, relative to the the query 
Sequence, the percent identity is corrected by calculating the 
number of bases of the query sequence that are 5' and 3' of 
the Subject Sequence, which are not matched/aligned, as a 
percent of the total bases of the query Sequence. Whether a 
nucleotide is matched/aligned is determined by results of the 
FASTDB Sequence alignment. This percentage is then Sub 
tracted from the percent identity, calculated by the above 
FASTDB program using the Specified parameters, to arrive 
at a final percent identity Score. This corrected Score is what 
is used for the purposes of the present invention. Only bases 
outside the 5' and 3' bases of the Subject Sequence, as 
displayed by the FASTDB alignment, which are not 
matched/aligned with the query Sequence, are calculated for 
the purposes of manually adjusting the percent identity 
SCOC. 

0392 For example, a 90 base subject sequence is aligned 
to a 100 base query Sequence to determine percent identity. 
The deletions occur at the 5' end of the Subject Sequence and 
therefore, the FASTDB alignment does not show a matched/ 
alignement of the first 10 bases at 5' end. The 10 unpaired 
bases represent 10% of the sequence (number of bases at the 
5' and 3' ends not matched/total number of bases in the query 
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Sequence) So 10% is Subtracted from the percent identity 
score calculated by the FASTDB program. If the remaining 
90 bases were perfectly matched the final percent identity 
would be 90%. In another example, a 90 base subject 
Sequence is compared with a 100 base query Sequence. This 
time the deletions are internal deletions So that there are no 
bases on the 5' or 3' of the subject sequence which are not 
matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. 
Once again, only bases 5' and 3' of the Subject Sequence 
which are not matched/aligned with the query Sequnce are 
manually corrected for. No other manual corrections are to 
made for the purposes of the present invention. 
0393 By a polypeptide having an amino acid sequence at 
least, for example, 95% “identical” to a query amino acid 
Sequence of the present invention, it is intended that the 
amino acid Sequence of the Subject polypeptide is identical 
to the query Sequence except that the Subject polypeptide 
Sequence may include up to five amino acid alterations per 
each 100 amino acids of the query amino acid Sequence. In 
other words, to obtain a polypeptide having an amino acid 
Sequence at least 95% identical to a query amino acid 
Sequence, up to 5% of the amino acid residues in the Subject 
Sequence may be inserted, deleted, (indels) or Substituted 
with another amino acid. These alterations of the reference 
Sequence may occur at the amino or carboxy terminal 
positions of the reference amino acid Sequence or anywhere 
between those terminal positions, interspersed either indi 
vidually among residues in the reference sequence or in one 
or more contiguous groups within the reference Sequence. 
0394 As a practical matter, whether any particular 
polypeptide is at least 90%, 95%, 96%, 97%, 98% or 99% 
identical to, for instance, the amino acid Sequences shown in 
Table 1 or to the amino acid Sequence encoded by deposited 
DNA clone can be determined conventionally using known 
computer programs. A preferred method for determing the 
best overall match between a query sequence (a sequence of 
the present invention) and a Subject Sequence, also referred 
to as a global Sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of 
Brutlag et al. (Comp. App. Biosci. (1990) 6:237-245). In a 
Sequence alignment the query and Subject Sequences are 
either both nucleotide Sequences or both amino acid 
Sequences. The result of Said global Sequence alignment is in 
percent identity. Preferred parameters used in a FASTDB 
amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mis 
match Penalty=1, Joining Penalty=20, Randomization 
Group Length=0, Cutoff Score=1, Window Size=sequence 
length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the Subject amino acid Sequence, 
whichever is shorter. 

0395. If the subject sequence is shorter than the query 
Sequence due to N- or C-terminal deletions, not because of 
internal deletions, a manual correction must be made to the 
results. This is becuase the FASTDB program does not 
account for N- and C-terminal truncations of the subject 
Sequence when calculating global percent identity. For Sub 
ject Sequences truncated at the N- and C-termini, relative 
to the the query Sequence, the percent identity is corrected 
by calculating the number of residues of the query Sequence 
that are N- and C-terminal of the Subject Sequence, which 
are not matched/aligned with a corresponding Subject resi 
due, as a percent of the total bases of the query Sequence. 
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Whether a residue is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage 
is then Subtracted from the percent identity, calculated by the 
above FASTDB program using the Specified parameters, to 
arrive at a final percent identity Score. This final percent 
identity Score is what is used for the purposes of the present 
invention. Only residues to the N- and C-termini of the 
Subject Sequence, which are not matched/aligned with the 
query Sequence, are considered for the purposes of manually 
adjusting the percent identity Score. That is, only query 
residue positions outside the farthest N- and C-terminal 
residues of the Subject Sequence. 

0396 For example, a 90 amino acid residue subject 
Sequence is aligned with a 100 residue query Sequence to 
determine percent identity. The deletion occurs at the N-ter 
minus of the subject sequence and therefore, the FASTDB 
alignment does not show a matching/alignment of the first 
10 residues at the N-terminus. The 10 unpaired residues 
represent 10% of the sequence (number of residues at the 
N- and C-termini not matched/total number of residues in 
the query sequence) So 10% is Subtracted from the percent 
identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final 
percent identity would be 90%. In another example, a 90 
residue Subject Sequence is compared with a 100 residue 
query Sequence. This time the deletions are internal dele 
tions so there are no residues at the N- or C-termini of the 
Subject Sequence which are not matched/aligned with the 
query. In this case the percent identity calculated by 
FASTDB is not manually corrected. Once again, only resi 
due positions outside the N- and C-terminal ends of the 
Subject Sequence, as displayed in the FASTDB alignment, 
which are not matched/aligned with the query Sequnce are 
manually corrected for. No other manual corrections are to 
made for the purposes of the present invention. 

0397) The variants may contain alterations in the coding 
regions, non-coding regions, or both. Especially preferred 
are polynucleotide variants containing alterations which 
produce Silent Substitutions, additions, or deletions, but do 
not alter the properties or activities of the encoded polypep 
tide. Nucleotide variants produced by silent substitutions 
due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids 
are Substituted, deleted, or added in any combination are 
also preferred. Polynucleotide variants can be produced for 
a variety of reasons, e.g., to optimize codon expression for 
a particular host (change codons in the human mRNA to 
those preferred by a bacterial host such as E. coli). 
0398 Naturally occurring variants are called “allelic 
variants,” and refer to one of Several alternate forms of a 
gene occupying a given locus on a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, 
New York (1985).) These allelic variants can vary at either 
the polynucleotide and/or polypeptide level. Alternatively, 
non-naturally occurring variants may be produced by 
mutagenesis techniqueS or by direct Synthesis. 

0399. Using known methods of protein engineering and 
recombinant DNA technology, variants may be generated to 
improve or alter the characteristics of the polypeptides of the 
present invention. For instance, one or more amino acids can 
be deleted from the N-terminus or C-terminus of the 
Secreted protein without Substantial loSS of biological func 
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tion. The authors of Ron et al., J. Biol. Chem. 268: 2984 
2988 (1993), reported variant KGF proteins having heparin 
binding activity even after deleting 3, 8, or 27 amino 
terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 
amino acid residues from the carboxy terminus of this 
protein. (Dobeli et al., J. Biotechnology 7: 199-216 (1988).) 
04.00 Moreover, ample evidence demonstrates that vari 
ants often retain a biological activity Similar to that of the 
naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-22111 (1993)) con 
ducted extensive mutational analysis of human cytokine 
IL-1a. They used random mutagenesis to generate over 
3,500 individual IL-1 a mutants that averaged 2.5 amino acid 
changes per variant over the entire length of the molecule. 
Multiple mutations were examined at every possible amino 
acid position. The investigators found that “most of the 
molecule could be altered with little effect on either binding 
or biological activity.” (See, Abstract.) In fact, only 23 
unique amino acid Sequences, out of more than 3,500 
nucleotide Sequences examined, produced a protein that 
significantly differed in activity from wild-type. 
04.01. Furthermore, even if deleting one or more amino 
acids from the N-terminus or C-terminus of a polypeptide 
results in modification or loss of one or more biological 
functions, other biological activities may still be retained. 
For example, the ability of a deletion variant to induce 
and/or to bind antibodies which recognize the Secreted form 
will likely be retained when less than the majority of the 
residues of the Secreted form are removed from the N-ter 
minus or C-terminus. Whether a particular polypeptide 
lacking N- or C-terminal residues of a protein retains Such 
immunogenic activities can readily be determined by routine 
methods described herein and otherwise known in the art. 

0402. Thus, the invention further includes polypeptide 
variants which show Substantial biological activity. Such 
variants include deletions, insertions, inversions, repeats, 
and Substitutions Selected according to general rules known 
in the art So as have little effect on activity. For example, 
guidance concerning how to make phenotypically Silent 
amino acid Substitutions is provided in Bowie, J. U. et al., 
Science 247: 1306-1310 (1990), wherein the authors indicate 
that there are two main Strategies for Studying the tolerance 
of an amino acid Sequence to change. 
0403. The first strategy exploits the tolerance of amino 
acid Substitutions by natural Selection during the process of 
evolution. By comparing amino acid Sequences in different 
Species, conserved amino acids can be identified. These 
conserved amino acids are likely important for protein 
function. In contrast, the amino acid positions where Sub 
Stitutions have been tolerated by natural Selection indicates 
that these positions are not critical for protein function. 
Thus, positions tolerating amino acid Substitution could be 
modified while Still maintaining biological activity of the 
protein. 
04.04 The Second Strategy uses genetic engineering to 
introduce amino acid changes at Specific positions of a 
cloned gene to identify regions critical for protein function. 
For example, Site directed mutagenesis or alanine-Scanning 
mutagenesis (introduction of Single alanine mutations at 
every residue in the molecule) can be used. (Cunningham 
and Wells, Science 244:1081-1085 (1989).) The resulting 
mutant molecules can then be tested for biological activity. 
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04.05 As the authors state, these two strategies have 
revealed that proteins are Surprisingly tolerant of amino acid 
Substitutions. The authors further indicate which amino acid 
changes are likely to be permissive at certain amino acid 
positions in the protein. For example, most buried (within 
the tertiary structure of the protein) amino acid residues 
require nonpolar side chains, whereas few features of Sur 
face Side chains are generally conserved. Moreover, toler 
ated conservative amino acid Substitutions involve replace 
ment of the aliphatic or hydrophobic amino acids Ala, Val, 
Leu and Ile, replacement of the hydroxyl residues Ser and 
Thr, replacement of the acidic residues Asp and Glu, 
replacement of the amide residues ASn and Gln, replacement 
of the basic residues LyS, Arg, and His; replacement of the 
aromatic residues Phe, Tyr, and Trp, and replacement of the 
Small-sized amino acids Ala, Ser, Thr, Met, and Gly. 
0406 Besides conservative amino acid substitution, vari 
ants of the present invention include (i) Substitutions with 
one or more of the non-conserved amino acid residues, 
where the Substituted amino acid residues may or may not be 
one encoded by the genetic code, or (ii) Substitution with one 
or more of amino acid residues having a Substituent group, 
or (iii) fusion of the mature polypeptide with another com 
pound, Such as a compound to increase the Stability and/or 
Solubility of the polypeptide (for example, polyethylene 
glycol), or (iv) fusion of the polypeptide with additional 
amino acids, Such as an IgG Fc fusion region peptide, or 
leader or Secretory Sequence, or a sequence facilitating 
purification. Such variant polypeptides are deemed to be 
within the Scope of those skilled in the art from the teachings 
herein. 

04.07 For example, polypeptide variants containing 
amino acid Substitutions of charged amino acids with other 
charged or neutral amino acids may produce proteins with 
improved characteristics, Such as leSS aggregation. Aggre 
gation of pharmaceutical formulations both reduces activity 
and increases clearance due to the aggregate's immunogenic 
activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland 
et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307 
377 (1993).) 
0408. A further embodiment of the invention relates to a 
polypeptide which comprises the amino acid Sequence of the 
present invention having an amino acid Sequence which 
contains at least one amino acid Substitution, but not more 
than 50 amino acid Substitutions, even more preferably, not 
more than 40 amino acid Substitutions, Still more preferably, 
not more than 30 amino acid Substitutions, and still even 
more preferably, not more than 20 amino acid Substitutions. 
Of course, in order of ever-increasing preference, it is highly 
preferable for a polypeptide to have an amino acid Sequence 
which comprises the amino acid Sequence of the present 
invention, which contains at least one, but not more than 10, 
9, 8, 7, 6, 5, 4, 3, 2 or 1 amino acid substitutions. In specific 
embodiments, the number of additions, Substitutions, and/or 
deletions in the amino acid Sequence of the present invention 
or fragments thereof (e.g., the mature form and/or other 
fragments described herein), is 1-5, 5-10, 5-25, 5-50, 10-50 
or 50-150, conservative amino acid substitutions are pref 
erable. 

04.09 Polynucleotide and Polypeptide Fragments 
0410. In the present invention, a “polynucleotide frag 
ment” refers to a short polynucleotide having a nucleic acid 
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Sequence contained in the deposited clone or shown in SEQ 
ID NO:X. The short nucleotide fragments are preferably at 
least about 15 nt, and more preferably at least about 20 nt, 
still more preferably at least about 30 nt, and even more 
preferably, at least about 40 nt in length. A fragment “at least 
20 nt in length,” for example, is intended to include 20 or 
more contiguous bases from the cDNA sequence contained 
in the deposited clone or the nucleotide Sequence shown in 
SEQ ID NO:X. These nucleotide fragments are useful as 
diagnostic probes and primers as discussed herein. Of 
course, larger fragments (e.g., 50, 150, 500, 600, 2000 
nucleotides) are preferred. 
0411 Moreover, representative examples of polynucle 
otide fragments of the invention, include, for example, 
fragments having a Sequence from about nucleotide number 
1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301 
350, 351-400, 401-450, 451-500, 501-550, 551-600, 651 
700, 701-750, 751-800, 800-850, 851-900, 901-950, 951 
1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201 
1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451 
1500, 1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701 
1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951 
2000, or 2001 to the end of SEQ ID NO:X or the cDNA 
contained in the deposited clone. In this context “about” 
includes the particularly recited ranges, larger or Smaller by 
Several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at 
both termini. Preferably, these fragments encode a polypep 
tide which has biological activity. More preferably, these 
polynucleotides can be used as probes or primers as dis 
cussed herein. 

0412. In the present invention, a “polypeptide fragment” 
refers to a short amino acid Sequence contained in SEQ ID 
NO:Y or encoded by the cDNA contained in the deposited 
clone. Protein fragments may be “free-standing,” or com 
prised within a larger polypeptide of which the fragment 
forms a part or region, most preferably as a Single continu 
ous region. Representative examples of polypeptide frag 
ments of the invention, include, for example, fragments 
from about amino acid number 1-20, 21-40, 41-60, 61-80, 
81-100, 102-120, 121-140, 141-160, or 161 to the end of the 
coding region. Moreover, polypeptide fragments can be 
about 20, 30, 40, 50, 60, 70, 80,90, 100, 110, 120, 130, 140, 
or 150 amino acids in length. In this context “about” 
includes the particularly recited ranges, larger or Smaller by 
Several (5, 4, 3, 2, or 1) amino acids, at either extreme or at 
both extremes. 

0413 Preferred polypeptide fragments include the 
Secreted protein as well as the mature form. Further pre 
ferred polypeptide fragments include the Secreted protein or 
the mature form having a continuous Series of deleted 
residues from the amino or the carboxy terminus, or both. 
For example, any number of amino acids, ranging from 
1-60, can be deleted from the amino terminus of either the 
Secreted polypeptide or the mature form. Similarly, any 
number of amino acids, ranging from 1-30, can be deleted 
from the carboxy terminus of the Secreted protein or mature 
form. Furthermore, any combination of the above amino and 
carboxy terminus deletions are preferred. Similarly, poly 
nucleotide fragments encoding these polypeptide fragments 
are also preferred. 
0414. Also preferred are polypeptide and polynucleotide 
fragments characterized by Structural or functional domains, 
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Such as fragments that comprise alpha-helix and alpha-helix 
forming regions, beta-sheet and beta-sheet-forming regions, 
turn and turn-forming regions, coil and coil-forming regions, 
hydrophilic regions, hydrophobic regions, alpha amphip 
athic regions, beta amphipathic regions, flexible regions, 
Surface-forming regions, Substrate binding region, and high 
antigenic indeX regions. Polypeptide fragments of SEQ ID 
NO:Y falling within conserved domains are specifically 
contemplated by the present invention. Moreover, poly 
nucleotide fragments encoding these domains are also con 
templated. 
0415 Other preferred fragments are biologically active 
fragments. Biologically active fragments are those exhibit 
ing activity Similar, but not necessarily identical, to an 
activity of the polypeptide of the present invention. The 
biological activity of the fragments may include an 
improved desired activity, or a decreased undesirable activ 
ity. 

0416 Epitopes & Antibodies 
0417. In the present invention, “epitopes” refer to 
polypeptide fragments having antigenic or immunogenic 
activity in an animal, especially in a human. A preferred 
embodiment of the present invention relates to a polypeptide 
fragment comprising an epitope, as well as the polynucle 
otide encoding this fragment. A region of a protein molecule 
to which an antibody can bind is defined as an “antigenic 
epitope.” In contrast, an “immunogenic epitope' is defined 
as a part of a protein that elicits an antibody response. (See, 
for instance, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998-4002 (1983).) 
0418 Fragments which function as epitopes may be 
produced by any conventional means. (See, e.g., Houghten, 
R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) 
further described in U.S. Pat. No. 4,631,211.) 
0419. In the present invention, antigenic epitopes prefer 
ably contain a Sequence of at least Seven, more preferably at 
least nine, and most preferably between about 15 to about 30 
amino acids. Antigenic epitopes are useful to raise antibod 
ies, including monoclonal antibodies, that specifically bind 
the epitope. (See, for instance, Wilson et al., Cell 37:767-778 
(1984); Sutcliffe, J. G. et al., Science 219:660-666 (1983).) 
0420 Similarly, immunogenic epitopes can be used to 
induce antibodies according to methods well known in the 
art. (See, for instance, Sutcliffe et al., Supra; Wilson et al., 
Supra; Chow, M. et al., Proc. Natl. Acad. Sci. USA 82:910 
914; and Bittle, F. J. et al., J. Gen. Virol. 66:2347-2354 
(1985).) A preferred immunogenic epitope includes the 
Secreted protein. The immunogenic epitopes may be pre 
Sented together with a carrier protein, Such as an albumin, to 
an animal System (such as rabbit or mouse) or, if it is long 
enough (at least about 25 amino acids), without a carrier. 
However, immunogenic epitopes comprising as few as 8 to 
10 amino acids have been shown to be Sufficient to raise 
antibodies capable of binding to, at the very least, linear 
epitopes in a denatured polypeptide (e.g., in Western blot 
ting.) 
0421 AS used herein, the term “antibody” (Ab) or 
“monoclonal antibody” (Mab) is meant to include intact 
molecules as well as antibody fragments (such as, for 
example, Fab and F(ab')2 fragments) which are capable of 
Specifically binding to protein. Fab and F(ab')2 fragments 
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lack the Fc fragment of intact antibody, clear more rapidly 
from the circulation, and may have leSS non-specific tissue 
binding than an intact antibody. (Wahl et al., J. Nucl. Med. 
24:316-325 (1983).) Thus, these fragments are preferred, as 
well as the products of a FAB or other immunoglobulin 
expression library. Moreover, antibodies of the present 
invention include chimeric, Single chain, and humanized 
antibodies. 

0422 Fusion Proteins 
0423) Any polypeptide of the present invention can be 
used to generate fusion proteins. For example, the polypep 
tide of the present invention, when fused to a Second protein, 
can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indi 
rectly detect the Second protein by binding to the polypep 
tide. Moreover, because Secreted proteins target cellular 
locations based on trafficking Signals, the polypeptides of the 
present invention can be used as targeting molecules once 
fused to other proteins. 
0424 Examples of domains that can be fused to polypep 
tides of the present invention include not only heterologous 
Signal Sequences, but also other heterologous functional 
regions. The fusion does not necessarily need to be direct, 
but may occur through linker Sequences. 
0425 Moreover, fusion proteins may also be engineered 
to improve characteristics of the polypeptide of the present 
invention. For instance, a region of additional amino acids, 
particularly charged amino acids, may be added to the 
N-terminus of the polypeptide to improve stability and 
persistence during purification from the host cell or Subse 
quent handling and Storage. Also, peptide moieties may be 
added to the polypeptide to facilitate purification. Such 
regions may be removed prior to final preparation of the 
polypeptide. The addition of peptide moieties to facilitate 
handling of polypeptides are familiar and routine techniques 
in the art. 

0426 Moreover, polypeptides of the present invention, 
including fragments, and Specifically epitopes, can be com 
bined with parts of the constant domain of immunoglobulins 
(IgG), resulting in chimeric polypeptides. These fusion 
proteins facilitate purification and show an increased half 
life in Vivo. One reported example describes chimeric pro 
teins consisting of the first two domains of the human 
CD4-polypeptide and various domains of the constant 
regions of the heavy or light chains of mammalian immu 
noglobulins. (EPA 394,827; Traunecker et al., Nature 
331:84-86 (1988).) Fusion proteins having disulfide-linked 
dimeric structures (due to the IgG) can also be more efficient 
in binding and neutralizing other molecules, than the mono 
meric Secreted protein or protein fragment alone. (Fountou 
lakis et al., J. Biochem. 270:3958-3964 (1995).) 
0427) Similarly, EP-A-O 464 533 (Canadian counterpart 
2045869) discloses fusion proteins comprising various por 
tions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many 
cases, the Fc part in a fusion protein is beneficial in therapy 
and diagnosis, and thus can result in, for example, improved 
pharmacokinetic properties. (EP-A0232262.) Alternatively, 
deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For 
example, the Fc portion may hinder therapy and diagnosis if 
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the fusion protein is used as an antigen for immunizations. 
In drug discovery, for example, human proteins, Such as 
hIL-5, have been fused with Fc portions for the purpose of 
high-throughput Screening assays to identify antagonists of 
hIL-5. (See, D. Bennett et al., J. Molecular Recognition 
8:52-58 (1995); K. Johanson et al., J. Biol. Chem. 270:9459 
9471 (1995).) 
0428 Moreover, the polypeptides of the present inven 
tion can be fused to marker Sequences, Such as a peptide 
which facilitates purification of the fused polypeptide. In 
preferred embodiments, the marker amino acid Sequence is 
a hexa-histidine peptide, Such as the tag provided in a pCE 
vector (QIAGEN, Inc., 92.59 Eton Avenue, Chatsworth, 
Calif., 91311), among others, many of which are commer 
cially available. As described in Gentz et al., Proc. Natl. 
Acad. Sci. USA 86:821-824 (1989), for instance, hexa 
histidine provides for convenient purification of the fusion 
protein. Another peptide tag useful for purification, the 
“HA' tag, corresponds to an epitope derived from the 
influenza hemagglutinin protein. (Wilson et al., Cell 37:767 
(1984).) 
0429 Thus, any of these above fusions can be engineered 
using the polynucleotides or the polypeptides of the present 
invention. 

0430 Vectors, Host Cells, and Protein Production 
0431. The present invention also relates to vectors con 
taining the polynucleotide of the present invention, host 
cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, 
plasmid, Viral, or retroviral vector. Retroviral vectors may be 
replication competent or replication defective. In the latter 
case, Viral propagation generally will occur only in comple 
menting host cells. 
0432. The polynucleotides may be joined to a vector 
containing a Selectable marker for propagation in a host. 
Generally, a plasmid vector is introduced in a precipitate, 
Such as a calcium phosphate precipitate, or in a complex 
with a charged lipid. If the vector is a virus, it may be 
packaged in Vitro using an appropriate packaging cell line 
and then transduced into host cells. 

0433. The polynucleotide insert should be operatively 
linked to an appropriate promoter, Such as the phage lambda 
PL promoter, the E. colilac, trp, phoA and tac promoters, the 
SV40 early and late promoters and promoters of retroviral 
LTRs, to name a few. Other suitable promoters will be 
known to the Skilled artisan. The expression constructs will 
further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding Site for 
translation. The coding portion of the transcripts expressed 
by the constructs will preferably include a translation initi 
ating codon at the beginning and a termination codon (UAA, 
UGA or UAG) appropriately positioned at the end of the 
polypeptide to be translated. 
0434 AS indicated, the expression vectors will preferably 
include at least one Selectable marker. Such markers include 
dihydrofolate reductase, G418 or neomycin resistance for 
eukaryotic cell culture and tetracycline, kanamycin or ampi 
cillin resistance genes for culturing in E. coli and other 
bacteria. Representative examples of appropriate hosts 
include, but are not limited to, bacterial cells, Such as E. coli, 
Streptomyces and Salmonella typhimurium cells, fungal 
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cells, Such as yeast cells, insect cells Such as Drosophila S2 
and Spodoptera Sf9 cells; animal cells such as CHO, COS, 
293, and Bowes melanoma cells, and plant cells. Appropri 
ate culture mediums and conditions for the above-described 
host cells are known in the art. 

0435 Among vectors preferred for use in bacteria include 
pOE70, pCE60 and pGE-9, available from QIAGEN, Inc.; 
pBluescript vectors, Phagescript vectors, pNH8A, pNH16a, 
pNH18A, pNH46A, available from Stratagene Cloning Sys 
tems, Inc.; and ptrc99a, pKK223-3, pKK233-3, pIDR540, 
pRIT5 available from Pharmacia Biotech, Inc. Among pre 
ferred eukaryotic vectors are pWLNEO, pSV2CAT, p0G44, 
pXT1 and pSG available from Stratagene; and pSVK3, 
pBPV, pMSG and pSVL available from Pharmacia. Other 
suitable vectors will be readily apparent to the skilled 
artisan. 

0436 Introduction of the construct into the host cell can 
be effected by calcium phosphate transfection, DEAE-dex 
tran mediated transfection, cationic lipid-mediated transfec 
tion, electroporation, transduction, infection, or other meth 
ods. Such methods are described in many Standard 
laboratory manuals, such as Davis et al., Basic Methods In 
Molecular Biology (1986). It is specifically contemplated 
that the polypeptides of the present invention may in fact be 
expressed by a host cell lacking a recombinant vector. 
0437. A polypeptide of this invention can be recovered 
and purified from recombinant cell cultures by well-known 
methods including ammonium Sulfate or ethanol precipita 
tion, acid extraction, anion or cation exchange chromatog 
raphy, phosphocellulose chromatography, hydrophobic 
interaction chromatography, affinity chromatography, 
hydroxylapatite chromatography and lectin chromatogra 
phy. Most preferably, high performance liquid chromatog 
raphy (“HPLC) is employed for purification. 
0438 Polypeptides of the present invention, and prefer 
ably the Secreted form, can also be recovered from: products 
purified from natural Sources, including bodily fluids, tissues 
and cells, whether directly isolated or cultured; products of 
chemical Synthetic procedures, and products produced by 
recombinant techniques from a prokaryotic or eukaryotic 
host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host 
employed in a recombinant production procedure, the 
polypeptides of the present invention may be glycosylated or 
may be non-glycosylated. In addition, polypeptides of the 
invention may also include an initial modified methionine 
residue, in Some cases as a result of host-mediated pro 
cesses. Thus, it is well known in the art that the N-terminal 
methionine encoded by the translation initiation codon gen 
erally is removed with high efficiency from any protein after 
translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in 
most prokaryotes, for Some proteins, this prokaryotic 
removal process is inefficient, depending on the nature of the 
amino acid to which the N-terminal methionine is covalently 
linked. 

0439. In addition to encompassing host cells containing 
the vector constructs discussed herein, the invention also 
encompasses primary, Secondary, and immortalized host 
cells of Vertebrate origin, particularly mammalian origin, 
that have been engineered to delete or replace endogenous 
genetic material (e.g., coding Sequence), and/or to include 
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genetic material (e.g., heterologous polynucleotide 
Sequences) that is operably associated with the polynucle 
otides of the invention, and which activates, alters, and/or 
amplifies endogenous polynucleotides. For example, tech 
niques known in the art may be used to operably associate 
heterologous control regions (e.g., promoter and/or 
enhancer) and endogenous polynucleotide sequences via 
homologous recombination (See, e.g., U.S. Pat. No. 5,641, 
670, issued Jun. 24, 1997; International Publication No. WO 
96/29411, published Sep. 26, 1996; International Publica 
tion No. WO 94/12650, published Aug. 4, 1994; Koller et 
al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and 
Zijlstra et al., Nature 342:435-438 (1989), the disclosures of 
each of which are incorporated by reference in their entire 
ties). 
0440 Uses of the Polynucleotides 

0441. Each of the polynucleotides identified herein can 
be used in numerous ways as reagents. The following 
description should be considered exemplary and utilizes 
known techniques. 

0442. The polynucleotides of the present invention are 
useful for chromosome identification. There exists an ongo 
ing need to identify new chromosome markers, Since few 
chromosome marking reagents, based on actual Sequence 
data (repeat polymorphisms), are presently available. Each 
polynucleotide of the present invention can be used as a 
chromosome marker. 

0443 Briefly, sequences can be mapped to chromosomes 
by preparing PCR primers (preferably 15-25 bp) from the 
sequences shown in SEQ ID NO:X. Primers can be selected 
using computer analysis So that primers do not span more 
than one predicted eXon in the genomic DNA. These primers 
are then used for PCR screening of Somatic cell hybrids 
containing individual human chromosomes. Only those 
hybrids containing the human gene corresponding to the 
SEQ ID NO:X will yield an amplified fragment. 
0444 Similarly, somatic hybrids provide a rapid method 
of PCR mapping the polynucleotides to particular chromo 
Somes. Three or more clones can be assigned per day using 
a Single thermal cycler. Moreover, Sublocalization of the 
polynucleotides can be achieved with panels of Specific 
chromosome fragments. Other gene mapping Strategies that 
can be used include in Situ hybridization, prescreening with 
labeled flow-Sorted chromosomes, and preselection by 
hybridization to construct chromosome specific-cDNA 
libraries. 

0445 Precise chromosomal location of the polynucle 
otides can also be achieved using fluorescence in Situ 
hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 
bases; however, polynucleotides 2,000-4,000 bp are pre 
ferred. For a review of this technique, See Verma et al., 
“Human Chromosomes: a Manual of Basic Techniques.” 
Pergamon Press, New York (1988). 
0446 For chromosome mapping, the polynucleotides can 
be used individually (to mark a single chromosome or a 
Single site on that chromosome) or in panels (for marking 
multiple sites and/or multiple chromosomes). Preferred 
polynucleotides correspond to the noncoding regions of the 
cDNAS because the coding Sequences are more likely con 
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Served within gene families, thus increasing the chance of 
croSS hybridization during chromosomal mapping. 
0447. Once a polynucleotide has been mapped to a pre 
cise chromosomal location, the physical position of the 
polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal 
location and presentation of a particular disease. (Disease 
mapping data are found, for example, in V. McKusick, 
Mendelian Inheritance in Man (available on line through 
Johns Hopkins University Welch Medical Library).) Assum 
ing 1 megabase mapping resolution and one gene per 20 kb, 
a cDNA precisely localized to a chromosomal region asso 
ciated with the disease could be one of 50-500 potential 
causative genes. 
0448 Thus, once coinheritance is established, differences 
in the polynucleotide and the corresponding gene between 
affected and unaffected individuals can be examined. First, 
Visible Structural alterations in the chromosomes, Such as 
deletions or translocations, are examined in chromosome 
spreads or by PCR. If no structural alterations exist, the 
presence of point mutations are ascertained. Mutations 
observed in Some or all affected individuals, but not in 
normal individuals, indicates that the mutation may cause 
the disease. However, complete Sequencing of the polypep 
tide and the corresponding gene from Several normal indi 
viduals is required to distinguish the mutation from a 
polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage 
analysis. 

0449 Furthermore, increased or decreased expression of 
the gene in affected individuals as compared to unaffected 
individuals can be assessed using polynucleotides of the 
present invention. Any of these alterations (altered expres 
Sion, chromosomal rearrangement, or mutation) can be used 
as a diagnostic or prognostic marker. 
0450. In addition to the foregoing, a polynucleotide can 
be used to control gene expression through triple helix 
formation or antisense DNA or RNA. Both methods rely on 
binding of the polynucleotide to DNA or RNA. For these 
techniques, preferred polynucleotides are usually 20 to 40 
bases in length and complementary to either the region of the 
gene involved in transcription (triple helix-see Lee et al., 
Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 
241:456 (1988); and Dervan et al., Science 251: 1360 (1991) 
) or to the mRNA itself (antisense-Okano, J. Neurochem. 
56.560 (1991); Oligodeoxy-nucleotides as Antisense Inhibi 
tors of Gene Expression, CRC Press, Boca Raton, Fla. 
(1988).) Triple helix formation optimally results in a shut-off 
of RNA transcription from DNA, while antisense RNA 
hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model Systems, 
and the information disclosed herein can be used to design 
antisense or triple helix polynucleotides in an effort to treat 
disease. 

0451 Polynucleotides of the present invention are also 
useful in gene therapy. One goal of gene therapy is to insert 
a normal gene into an organism having a defective gene, in 
an effort to correct the genetic defect. The polynucleotides 
disclosed in the present invention offer a means of targeting 
Such genetic defects in a highly accurate manner. Another 
goal is to insert a new gene that was not present in the host 
genome, thereby producing a new trait in the host cell. 
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0452. The polynucleotides are also useful for identifying 
individuals from minute biological samples. The United 
States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for iden 
tification of its perSonnel. In this technique, an individual’s 
genomic DNA is digested with one or more restriction 
enzymes, and probed on a Southern blot to yield unique 
bands for identifying personnel. This method does not suffer 
from the current limitations of “Dog Tags” which can be 
lost, Switched, or Stolen, making positive identification 
difficult. The polynucleotides of the present invention can be 
used as additional DNA markers for RFLP, 

0453 The polynucleotides of the present invention can 
also be used as an alternative to RFLP, by determining the 
actual base-by-base DNA sequence of Selected portions of 
an individual's genome. These Sequences can be used to 
prepare PCR primers for amplifying and isolating Such 
Selected DNA, which can then be sequenced. Using this 
technique, individuals can be identified because each indi 
vidual will have a unique Set of DNA sequences. Once an 
unique ID database is established for an individual, positive 
identification of that individual, living or dead, can be made 
from extremely Small tissue Samples. 
0454 Forensic biology also benefits from using DNA 
based identification techniques as disclosed herein. DNA 
Sequences taken from very Small biological Samples Such as 
tissues, e.g., hair or Skin, or body fluids, e.g., blood, Saliva, 
Semen, etc., can be amplified using PCR. In one prior art 
technique, gene Sequences amplified from polymorphic loci, 
Such as DQa class II HLA gene, are used in forensic biology 
to identify individuals. (Erlich, H., PCR Technology, Free 
man and Co. (1992).) Once these specific polymorphic loci 
are amplified, they are digested with one or more restriction 
enzymes, yielding an identifying Set of bands on a Southern 
blot probed with DNA corresponding to the DQa class II 
HLA gene. Similarly, polynucleotides of the present inven 
tion can be used as polymorphic markers for forensic 
purposes. 

0455 There is also a need for reagents capable of iden 
tifying the Source of a particular tissue. Such need arises, for 
example, in forensics when presented with tissue of 
unknown origin. Appropriate reagents can comprise, for 
example, DNA probes or primerS Specific to particular tissue 
prepared from the Sequences of the present invention. Panels 
of Such reagents can identify tissue by Species and/or by 
organ type. In a Similar fashion, these reagents can be used 
to Screen tissue cultures for contamination. 

0456. In the very least, the polynucleotides of the present 
invention can be used as molecular weight markers on 
Southern gels, as diagnostic probes for the presence of a 
Specific mRNA in a particular cell type, as a probe to 
“Subtract-Out' known Sequences in the process of discover 
ing novel polynucleotides, for Selecting and making oligo 
merS for attachment to a “gene chip” or other Support, to 
raise anti-DNA antibodies using DNA immunization tech 
niques, and as an antigen to elicit an immune response. 
0457. Uses of the Polypeptides 
04.58 Each of the polypeptides identified herein can be 
used in numerous ways. The following description should be 
considered exemplary and utilizes known techniques. 
0459. A polypeptide of the present invention can be used 
to assay protein levels in a biological Sample using antibody 
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based techniques. For example, protein expression in tissues 
can be Studied with classical immunohistological methods. 
(Jalkanen, M., et al., J. Cell. Biol. 101:976-985 (1985); 
Jalkanen, M., et al., J. Cell. Biol. 105:3087-3096 (1987).) 
Other antibody-based methods useful for detecting protein 
gene expression include immunoassays, Such as the enzyme 
linked immunosorbent assay (ELISA) and the radioimmu 
noassay (RIA). Suitable antibody assay labels are known in 
the art and include enzyme labels, Such as, glucose oxidase, 
and radioisotopes, Such as iodine (125I, 121), carbon (14C), 
sulfur (35S), tritium (3H), indium (112In), and technetium 
(99mTc), and fluorescent labels, such as fluorescein and 
rhodamine, and biotin. 
0460. In addition to assaying secreted protein levels in a 
biological Sample, proteins can also be detected in Vivo by 
imaging. Antibody labels or markers for in Vivo imaging of 
protein include those detectable by X-radiography, NMR or 
ESR. For X-radiography, suitable labels include radioiso 
topes Such as barium or cesium, which emit detectable 
radiation but are not overtly harmful to the subject. Suitable 
markers for NMR and ESR include those with a detectable 
characteristic Spin, Such as deuterium, which may be incor 
porated into the antibody by labeling of nutrients for the 
relevant hybridoma. 
0461) A protein-specific antibody or antibody fragment 
which has been labeled with an appropriate detectable 
imaging moiety, Such as a radioisotope (for example, 131I, 
112In, 99mTc), a radio-opaque Substance, or a material 
detectable by nuclear magnetic resonance, is introduced (for 
example, parenterally, Subcutaneously, or intraperitoneally) 
into the mammal. It will be understood in the art that the size 
of the Subject and the imaging System used will determine 
the quantity of imaging moiety needed to produce diagnostic 
imageS. In the case of a radioisotope moiety, for a human 
Subject, the quantity of radioactivity injected will normally 
range from about 5 to 20 millicuries of 99mTc. The labeled 
antibody or antibody fragment will then preferentially accu 
mulate at the location of cells which contain the Specific 
protein. In vivo tumor imaging is described in S. W. Burchiel 
et al., “Immunopharmacokinetics of Radiolabeled Antibod 
ies and Their Fragments.” (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and 
B. A. Rhodes, eds., Masson Publishing Inc. (1982).) 
0462. Thus, the invention provides a diagnostic method 
of a disorder, which involves (a) assaying the expression of 
a polypeptide of the present invention in cells or body fluid 
of an individual; (b) comparing the level of gene expression 
with a Standard gene expression level, whereby an increase 
or decrease in the assayed polypeptide gene expression level 
compared to the Standard expression level is indicative of a 
disorder. 

0463 Moreover, polypeptides of the present invention 
can be used to treat disease. For example, patients can be 
administered a polypeptide of the present invention in an 
effort to replace absent or decreased levels of the polypep 
tide (e.g., insulin), to Supplement absent or decreased levels 
of a different polypeptide (e.g., hemoglobin S for hemoglo 
bin B), to inhibit the activity of a polypeptide (e.g., an 
oncogene), to activate the activity of a polypeptide (e.g., by 
binding to a receptor), to reduce the activity of a membrane 
bound receptor by competing with it for free ligand (e.g., 
soluble TNF receptors used in reducing inflammation), or to 
bring about a desired response (e.g., blood vessel growth). 



US 2005/0079537 A1 

0464 Similarly, antibodies directed to a polypeptide of 
the present invention can also be used to treat disease. For 
example, administration of an antibody directed to a 
polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration 
of an antibody can activate the polypeptide, Such as by 
binding to a polypeptide bound to a membrane (receptor). 
0465. At the very least, the polypeptides of the present 
invention can be used as molecular weight markers on 
SDS-PAGEgels or on molecular sieve gel filtration columns 
using methods well known to those of skill in the art. 
Polypeptides can also be used to raise antibodies, which in 
turn are used to measure protein expression from a recom 
binant cell, as a way of assessing transformation of the host 
cell. Moreover, the polypeptides of the present invention can 
be used to test the following biological activities. 
0466 Biological Activities 
0467. The polynucleotides and polypeptides of the 
present invention can be used in assays to test for one or 
more biological activities. If these polynucleotides and 
polypeptides do exhibit activity in a particular assay, it is 
likely that these molecules may be involved in the diseases 
asSociated with the biological activity. Thus, the polynucle 
otides and polypeptides could be used to treat the associated 
disease. 

0468 
0469 A polypeptide or polynucleotide of the present 
invention may be useful in treating deficiencies or disorders 
of the immune System, by activating or inhibiting the 
proliferation, differentiation, or mobilization (chemotaxis) 
of immune cells. Immune cells develop through a proceSS 
called hematopoiesis, producing myeloid (platelets, red 
blood cells, neutrophils, and macrophages) and lymphoid (B 
and T lymphocytes) cells from pluripotent stem cells. The 
etiology of these immune deficiencies or disorders may be 
genetic, Somatic, Such as cancer or Some autoimmune dis 
orders, acquired (e.g., by chemotherapy or toxins), or infec 
tious. Moreover, a polynucleotide or polypeptide of the 
present invention can be used as a marker or detector of a 
particular immune System disease or disorder. 

Immune Activity 

0470 A polynucleotide or polypeptide of the present 
invention may be useful in treating or detecting deficiencies 
or disorders of hematopoietic cells. A polypeptide or poly 
nucleotide of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, 
including the pluripotent Stem cells, in an effort to treat those 
disorders associated with a decrease in certain (or many) 
types hematopoietic cells. Examples of immunologic defi 
ciency Syndromes include, but are not limited to: blood 
protein disorders (e.g. agammaglobulinemia, dysgamma 
globulinemia), ataxia telangiectasia, common variable 
immunodeficiency, Digeorge Syndrome, HIV infection, 
HTLV-BLV infection, leukocyte adhesion deficiency syn 
drome, lymphopenia, phagocyte bactericidal dysfunction, 
severe combined immunodeficiency (SCIDs), Wiskott-Ald 
rich Disorder, anemia, thrombocytopenia, or hemoglobin 
la. 

0471 Moreover, a polypeptide or polynucleotide of the 
present invention could also be used to modulate hemostatic 
(the stopping of bleeding) or thrombolytic activity (clot 
formation). For example, by increasing hemostatic or throm 
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bolytic activity, a polynucleotide or polypeptide of the 
present invention could be used to treat blood coagulation 
disorders (e.g., afibrinogenemia, factor deficiencies), blood 
platelet disorders (e.g. thrombocytopenia), or wounds result 
ing from trauma, Surgery, or other causes. Alternatively, a 
polynucleotide or polypeptide of the present invention that 
can decrease hemoStatic or thrombolytic activity could be 
used to inhibit or dissolve clotting. These molecules could 
be important in the treatment of heart attacks (infarction), 
Strokes, or Scarring. 
0472. A polynucleotide or polypeptide of the present 
invention may also be useful in treating or detecting autoim 
mune disorders. Many autoimmune disorders result from 
inappropriate recognition of Self as foreign material by 
immune cells. This inappropriate recognition results in an 
immune response leading to the destruction of the host 
tissue. Therefore, the administration of a polypeptide or 
polynucleotide of the present invention that inhibits an 
immune response, particularly the proliferation, differentia 
tion, or chemotaxis of T-cells, may be an effective therapy in 
preventing autoimmune disorders. 
0473 Examples of autoimmune disorders that can be 
treated or detected by the present invention include, but are 
not limited to: Addison's Disease, hemolytic anemia, 
antiphospholipid syndrome, rheumatoid arthritis, dermatitis, 
allergic encephalomyelitis, glomerulonephritis, Goodpas 
ture's Syndrome, Graves Disease, Multiple Sclerosis, 
Myasthenia Gravis, Neuritis, Ophthalmia, Bullous Pem 
phigoid, Pemphigus, Polyendocrinopathies, Purpura, Reit 
er's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, 
Systemic Lupus Erythematosus, Autoimmune Pulmonary 
Inflammation, Guillain-Barre Syndrome, insulin dependent 
diabetes mellitis, and autoimmune inflammatory eye dis 
CSC. 

0474 Similarly, allergic reactions and conditions, such as 
asthma (particularly allergic asthma) or other respiratory 
problems, may also be treated by a polypeptide or poly 
nucleotide of the present invention. Moreover, these mol 
ecules can be used to treat anaphylaxis, hyperSensitivity to 
an antigenic molecule, or blood group incompatibility. 
0475 A polynucleotide or polypeptide of the present 
invention may also be used to treat and/or prevent organ 
rejection or graft-Versus-host disease (GVHD). Organ rejec 
tion occurs by host immune cell destruction of the trans 
planted tissue through an immune response. Similarly, an 
immune response is also involved in GVHD, but, in this 
case, the foreign transplanted immune cells destroy the host 
tissues. The administration of a polypeptide or polynucle 
otide of the present invention that inhibits an immune 
response, particularly the proliferation, differentiation, or 
chemotaxis of T-cells, may be an effective therapy in pre 
venting organ rejection or GVHD. 
0476 Similarly, a polypeptide or polynucleotide of the 
present invention may also be used to modulate inflamma 
tion. For example, the polypeptide or polynucleotide may 
inhibit the proliferation and differentiation of cells involved 
in an inflammatory response. These molecules can be used 
to treat inflammatory conditions, both chronic and acute 
conditions, including inflammation associated with infection 
(e.g., Septic shock, Sepsis, or Systemic inflammatory 
response Syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyper 
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acute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or 
resulting from over production of cytokines (e.g., TNF or 
IL-1.) 
0477. Hyperproliferative Disorders 
0478 A polypeptide or polynucleotide can be used to 
treat or detect hyperproliferative disorders, including neo 
plasms. A polypeptide or polynucleotide of the present 
invention may inhibit the proliferation of the disorder 
through direct or indirect interactions. Alternatively, a 
polypeptide or polynucleotide of the present invention may 
proliferate other cells which can inhibit the hyperprolifera 
tive disorder. 

0479. For example, by increasing an immune response, 
particularly increasing antigenic qualities of the hyperpro 
liferative disorder or by proliferating, differentiating, or 
mobilizing T-cells, hyperproliferative disorders can be 
treated. This immune response may be increased by either 
enhancing an existing immune response, or by initiating a 
new immune response. Alternatively, decreasing an immune 
response may also be a method of treating hyperproliferative 
disorders, Such as a chemotherapeutic agent. 
0480 Examples of hyperproliferative disorders that can 
be treated or detected by a polynucleotide or polypeptide of 
the present invention include, but are not limited to neo 
plasms located in the: abdomen, bone, breast, digestive 
System, liver, pancreas, peritoneum, endocrine glands (adre 
nal, parathyroid, pituitary, testicles, ovary, thymus, thyroid), 
eye, head and neck, nervous (central and peripheral), lym 
phatic System, pelvic, skin, Soft tissue, Spleen, thoracic, and 
urogenital. 

0481 Similarly, other hyperproliferative disorders can 
also be treated or detected by a polynucleotide or polypep 
tide of the present invention. Examples of Such hyperpro 
liferative disorders include, but are not limited to: hyper 
gammaglobulinemia, lymphoproliferative disorders, 
paraproteinemias, purpura, Sarcoidosis, Sezary Syndrome, 
Waldenstron's Macroglobulinemia, Gaucher's Disease, his 
tiocytosis, and any other hyperproliferative disease, besides 
neoplasia, located in an organ System listed above. 

0482 Infectious Disease 
0483 A polypeptide or polynucleotide of the present 
invention can be used to treat or detect infectious agents. For 
example, by increasing the immune response, particularly 
increasing the proliferation and differentiation of B and/or T 
cells, infectious diseases may be treated. The immune 
response may be increased by either enhancing an existing 
immune response, or by initiating a new immune response. 
Alternatively, the polypeptide or polynucleotide of the 
present invention may also directly inhibit the infectious 
agent, without necessarily eliciting an immune response. 

0484 Viruses are one example of an infectious agent that 
can cause disease or Symptoms that can be treated or 
detected by a polynucleotide or polypeptide of the present 
invention. Examples of viruses, include, but are not limited 
to the following DNA and RNA viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Bimaviridae, Bun 
yaviridae, Caliciviridae, Circoviridae, Coronaviridae, Fla 
Viviridae, Hepadnaviridae (Hepatitis), Herpesviridae (Such 
as, Cytomegalovirus, Herpes Simplex, Herpes Zoster), 
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Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, 
Rhabdoviridae), Orthomyxoviridae (e.g., Influenza), 
Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae 
(Such as Smallpox or Vaccinia), Reoviridae (e.g., Rotavirus), 
Retroviridae (HTLV-I, HTLV-II, Lentivirus), and Togaviri 
dae (e.g., Rubivirus). Viruses falling within these families 
can cause a variety of diseases or Symptoms, including, but 
not limited to: arthritis, bronchiolitis, encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic fatigue 
Syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), 
meningitis, opportunistic infections (e.g., AIDS), pneumo 
nia, Burkitt's Lymphoma, chickenpox, hemorrhagic fever, 
Measles, Mumps, Parainfluenza, Rabies, the common cold, 
Polio, leukemia, Rubella, Sexually transmitted diseases, skin 
diseases (e.g., Kaposis, warts), and Viremia. A polypeptide 
or polynucleotide of the present invention can be used to 
treat or detect any of these Symptoms or diseases. 
0485 Similarly, bacterial or fungal agents that can cause 
disease or Symptoms and that can be treated or detected by 
a polynucleotide or polypeptide of the present invention 
include, but not limited to, the following Gram-Negative and 
Gram-positive bacterial families and fungi. Actinomycetales 
(e.g., Corynebacterium, Mycobacterium, Norcardia), 
Aspergillosis, Bacillaceae (e.g., Anthrax, Clostridium), 
Bacteroidaceae, Blastomycosis, Bordetella, Borrelia, Bru 
cellosis, Candidiasis, Campylobacter, Coccidioidomycosis, 
Cryptococcosis, Dermatocycoses, Enterobacteriaceae 
(Klebsiella, Salmonella, Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Myco 
plasmatales, Neisseriaceae (e.g., Acinetobacter, Gonorrhea, 
Menigococcal), Pasteurellacea Infections (e.g., Actinobacil 
lus, Heamophilus, Pasteurella), Pseudomonas, Rickettsi 
aceae, Chlamydiaceae, Syphilis, and Staphylococcal. These 
bacterial or fungal families can cause the following diseases 
or Symptoms, including, but not limited to: bacteremia, 
endocarditis, eye infections (conjunctivitis, tuberculosis, 
uveitis), gingivitis, opportunistic infections (e.g., AIDS 
related infections), paronychia, prosthesis-related infections, 
Reiter's Disease, respiratory tract infections, Such as 
Whooping Cough or Empyema, Sepsis, Lyme Disease, Cat 
Scratch Disease, Dysentery, Paratyphoid Fever, food poi 
Soning, Typhoid, pneumonia, Gonorrhea, meningitis, 
Chlamydia, Syphilis, Diphtheria, Leprosy, Paratuberculosis, 
Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted dis 
eases, skin diseases (e.g., cellulitis, dermatocycoses), tox 
emia, urinary tract infections, wound infections. A polypep 
tide or polynucleotide of the present invention can be used 
to treat or detect any of these Symptoms or diseases. 
0486 Moreover, parasitic agents causing disease or 
Symptoms that can be treated or detected by a polynucle 
otide or polypeptide of the present invention include, but not 
limited to, the following families: Amebiasis, Babesiosis, 
Coccidiosis, Cryptosporidiosis, Dientamoebiasis, Dourine, 
Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, 
Theileriasis, Toxoplasmosis, TrypanoSomiasis, and Tri 
chomonas. These parasites can cause a variety of diseases or 
Symptoms, including, but not limited to: Scabies, Trombicu 
liasis, eye infections, intestinal disease (e.g., dysentery, 
giardiasis), liver disease, lung disease, opportunistic infec 
tions (e.g., AIDS related), Malaria, pregnancy complica 
tions, and toxoplasmosis. A polypeptide or polynucleotide of 
the present invention can be used to treat or detect any of 
these Symptoms or diseases. 
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0487 Preferably, treatment using a polypeptide or poly 
nucleotide of the present invention could either be by 
administering an effective amount of a polypeptide to the 
patient, or by removing cells from the patient, Supplying the 
cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo 
therapy). Moreover, the polypeptide or polynucleotide of the 
present invention can be used as an antigen in a vaccine to 
raise an immune response against infectious disease. 
0488 Regeneration 
0489. A polynucleotide or polypeptide of the present 
invention can be used to differentiate, proliferate, and attract 
cells, leading to the regeneration of tissues. (See, Science 
276:59-87 (1997).) The regeneration of tissues could be used 
to repair, replace, or protect tissue damaged by congenital 
defects, trauma (wounds, burns, incisions, or ulcers), age, 
disease (e.g. osteoporosis, osteocarthritis, periodontal dis 
ease, liver failure), Surgery, including cosmetic plastic Sur 
gery, fibrosis, reperfusion injury, or Systemic cytokine dam 
age. 

0490 Tissues that could be regenerated using the present 
invention include organs (e.g., pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (Smooth, skeletal or 
cardiac), vasculature (including vascular and lymphatics), 
nervous, hematopoietic, and skeletal (bone, cartilage, ten 
don, and ligament) tissue. Preferably, regeneration occurs 
without or decreased Scarring. Regeneration also may 
include angiogenesis. 

0491 Moreover, a polynucleotide or polypeptide of the 
present invention may increase regeneration of tissues dif 
ficult to heal. For example, increased tendon/ligament regen 
eration would quicken recovery time after damage. A poly 
nucleotide or polypeptide of the present invention could also 
be used prophylactically in an effort to avoid damage. 
Specific diseases that could be treated include of tendinitis, 
carpal tunnel Syndrome, and other tendon or ligament 
defects. A further example of tissue regeneration of non 
healing wounds includes preSSure ulcers, ulcers associated 
with vascular insufficiency, Surgical, and traumatic wounds. 

0492 Similarly, nerve and brain tissue could also be 
regenerated by using a polynucleotide or polypeptide of the 
present invention to proliferate and differentiate nerve cells. 
Diseases that could be treated using this method include 
central and peripheral nervous System diseases, neuropa 
thies, or mechanical and traumatic disorders (e.g., spinal 
cord disorders, head trauma, cerebrovascular disease, and 
Stoke). Specifically, diseases associated with peripheral 
nerve injuries, peripheral neuropathy (e.g., resulting from 
chemotherapy or other medical therapies), localized neuro 
pathies, and central nervous system diseases (e.g., Alzhe 
imer's disease, Parkinson's disease, Huntington's disease, 
amyotrophic lateral Sclerosis, and Shy-Drager Syndrome), 
could all be treated using the polynucleotide or polypeptide 
of the present invention. 

0493 Chemotaxis 
0494. A polynucleotide or polypeptide of the present 
invention may have chemotaxis activity. A chemotaxic mol 
ecule attracts or mobilizes cells (e.g., monocytes, fibroblasts, 
neutrophils, T-cells, mast cells, eosinophils, epithelial and/or 
endothelial cells) to a particular site in the body, Such as 
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inflammation, infection, or site of hyperproliferation. The 
mobilized cells can then fight off and/or heal the particular 
trauma or abnormality. 

0495. A polynucleotide or polypeptide of the present 
invention may increase chemotaxic activity of particular 
cells. These chemotactic molecules can then be used to treat 
inflammation, infection, hyperproliferative disorders, or any 
immune System disorder by increasing the number of cells 
targeted to a particular location in the body. For example, 
chemotaxic molecules can be used to treat wounds and other 
trauma to tissues by attracting immune cells to the injured 
location. Chemotactic molecules of the present invention 
can also attract fibroblasts, which can be used to treat 
wounds. 

0496. It is also contemplated that a polynucleotide or 
polypeptide of the present invention may inhibit chemotactic 
activity. These molecules could also be used to treat disor 
ders. Thus, a polynucleotide or polypeptide of the present 
invention could be used as an inhibitor of chemotaxis. 

0497 Binding Activity 

0498. A polypeptide of the present invention may be used 
to Screen for molecules that bind to the polypeptide or for 
molecules to which the polypeptide binds. The binding of 
the polypeptide and the molecule may activate (agonist), 
increase, inhibit (antagonist), or decrease activity of the 
polypeptide or the molecule bound. Examples of Such mol 
ecules include antibodies, oligonucleotides, proteins (e.g., 
receptors),or Small molecules. 
0499 Preferably, the molecule is closely related to the 
natural ligand of the polypeptide, e.g., a fragment of the 
ligand, or a natural Substrate, a ligand, a structural or 
functional mimetic. (See, Coligan et al., Current Protocols in 
Immunology 1(2):Chapter 5 (1991).) Similarly, the mol 
ecule can be closely related to the natural receptor to which 
the polypeptide binds, or at least, a fragment of the receptor 
capable of being bound by the polypeptide (e.g., active site). 
In either case, the molecule can be rationally designed using 
known techniques. 

0500 Preferably, the screening for these molecules 
involves producing appropriate cells which express the 
polypeptide, either as a Secreted protein or on the cell 
membrane. Preferred cells include cells from mammals, 
yeast, Drosophila, or E. coli. Cells expressing the polypep 
tide (or cell membrane containing the expressed polypep 
tide) are then preferably contacted with a test compound 
potentially containing the molecule to observe binding, 
Stimulation, or inhibition of activity of either the polypeptide 
or the molecule. 

0501) The assay may simply test binding of a candidate 
compound to the polypeptide, wherein binding is detected 
by a label, or in an assay involving competition with a 
labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding 
to the polypeptide. 

0502. Alternatively, the assay can be carried out using 
cell-free preparations, polypeptide/molecule affixed to a 
Solid Support, chemical libraries, or natural product mix 
tures. The assay may also simply comprise the Steps of 
mixing a candidate compound with a Solution containing a 
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polypeptide, measuring polypeptide/molecule activity or 
binding, and comparing the polypeptide/molecule activity or 
binding to a Standard. 
0503 Preferably, an ELISA assay can measure polypep 
tide level or activity in a Sample (e.g., biological Sample) 
using a monoclonal or polyclonal antibody. The antibody 
can measure polypeptide level or activity by either binding, 
directly or indirectly, to the polypeptide or by competing 
with the polypeptide for a Substrate. 
0504 All of these above assays can be used as diagnostic 
or prognostic markers. The molecules discovered using 
these assays can be used to treat disease or to bring about a 
particular result in a patient (e.g., blood vessel growth) by 
activating or inhibiting the polypeptide/molecule. Moreover, 
the assays can discover agents which may inhibit or enhance 
the production of the polypeptide from Suitably manipulated 
cells or tissues. 

0505) Therefore, the invention includes a method of 
identifying compounds which bind to a polypeptide of the 
invention comprising the steps of: (a) incubating a candidate 
binding compound with a polypeptide of the invention; and 
(b) determining if binding has occurred. Moreover, the 
invention includes a method of identifying agonistS/antago 
nists comprising the steps of: (a) incubating a candidate 
compound with a polypeptide of the invention, (b) assaying 
a biological activity, and (b) determining if a biological 
activity of the polypeptide has been altered. 
0506) Other Activities 
0507. A polypeptide or polynucleotide of the present 
invention may also increase or decrease the differentiation or 
proliferation of embryonic Stem cells, besides, as discussed 
above, hematopoietic lineage. 
0508) A polypeptide or polynucleotide of the present 
invention may also be used to modulate mammalian char 
acteristics, Such as body height, weight, hair color, eye color, 
Skin, percentage of adipose tissue, pigmentation, Size, and 
shape (e.g., cosmetic Surgery). Similarly, a polypeptide or 
polynucleotide of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, 
anabolism, processing, utilization, and Storage of energy. 
0509. A polypeptide or polynucleotide of the present 
invention may be used to change a mammal’s mental State 
or physical State by influencing biorhythms, caricadic 
rhythms, depression (including depressive disorders), ten 
dency for Violence, tolerance for pain, reproductive capa 
bilities (preferably by Activin or Inhibin-like activity), hor 
monal or endocrine levels, appetite, libido, memory, StreSS, 
or other cognitive qualities. 
0510) A polypeptide or polynucleotide of the present 
invention may also be used as a food additive or preserva 
tive, Such as to increase or decrease Storage capabilities, fat 
content, lipid, protein, carbohydrate, Vitamins, minerals, 
cofactors or other nutritional components. 
0511. Other Preferred Embodiments 
0512. Other preferred embodiments of the claimed inven 
tion include an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to a 
Sequence of at least about 50 contiguous nucleotides in the 
nucleotide sequence of SEQ ID NO:X wherein X is any 
integer as defined in Table 1. 
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0513. Also preferred is a nucleic acid molecule wherein 
Said Sequence of contiguous nucleotides is included in the 
nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position 
of the 5' Nucleotide of the Clone Sequence and ending with 
the nucleotide at about the position of the 3' Nucleotide of 
the Clone Sequence as defined for SEQ ID NO:X in Table 
1. 

0514. Also preferred is a nucleic acid molecule wherein 
Said Sequence of contiguous nucleotides is included in the 
nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position 
of the 5' Nucleotide of the Start Codon and ending with the 
nucleotide at about the position of the 3' Nucleotide of the 
Clone Sequence as defined for SEQ ID NO:X in Table 1. 
0515 Similarly preferred is a nucleic acid molecule 
wherein Said Sequence of contiguous nucleotides is included 
in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position 
of the 5' Nucleotide of the First Amino Acid of the Signal 
Peptide and ending with the nucleotide at about the position 
of the 3' Nucleotide of the Clone Sequence as defined for 
SEO ID NO:X in Table 1. 

0516. Also preferred is an isolated nucleic acid molecule 
comprising a nucleotide Sequence which is at least 95% 
identical to a Sequence of at least about 150 contiguous 
nucleotides in the nucleotide sequence of SEQ ID NO:X. 
0517 Further preferred is an isolated nucleic acid mol 
ecule comprising a nucleotide Sequence which is at 
least.95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide Sequence of SEQ 
ID NO:X. 

0518. A further preferred embodiment is a nucleic acid 
molecule comprising a nucleotide Sequence which is at least 
95% identical to the nucleotide sequence of SEQ ID NO:X 
beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and 
ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID 
NO:X in Table 1. 

0519 A further preferred embodiment is an isolated 
nucleic acid molecule comprising a nucleotide Sequence 
which is at least 95% identical to the complete nucleotide 
sequence of SEQ ID NO:X. 
0520. Also preferred is an isolated nucleic acid molecule 
which hybridizes under stringent hybridization conditions to 
a nucleic acid molecule, wherein Said nucleic acid molecule 
which hybridizes does not hybridize under stringent hybrid 
ization conditions to a nucleic acid molecule having a 
nucleotide Sequence consisting of only A residues or of only 
T residues. 

0521. Also preferred is a composition of matter compris 
ing a DNA molecule which comprises a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1, which 
DNA molecule is contained in the material deposited with 
the American Type Culture Collection and given the ATCC 
Deposit Number shown in Table 1 for said cDNA Clone 
Identifier. 

0522. Also preferred is an isolated nucleic acid molecule 
comprising a nucleotide Sequence which is at least 95% 
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identical to a Sequence of at least 50 contiguous nucleotides 
in the nucleotide Sequence of a human cDNA clone identi 
fied by a cDNA Clone Identifier in Table 1, which DNA 
molecule is contained in the deposit given the ATCC Deposit 
Number shown in Table 1. 

0523 Also preferred is an isolated nucleic acid molecule, 
wherein Said Sequence of at least 50 contiguous nucleotides 
is included in the nucleotide Sequence of the complete open 
reading frame Sequence encoded by Said human cDNA 
clone. 

0524. Also preferred is an isolated nucleic acid molecule 
comprising a nucleotide Sequence which is at least 95% 
identical to Sequence of at least 150 contiguous nucleotides 
in the nucleotide Sequence encoded by Said human cDNA 
clone. 

0525) A further preferred embodiment is an isolated 
nucleic acid molecule comprising a nucleotide Sequence 
which is at least 95% identical to sequence of at least 500 
contiguous nucleotides in the nucleotide Sequence encoded 
by said human cDNA clone. 
0526. A further preferred embodiment is an isolated 
nucleic acid molecule comprising a nucleotide Sequence 
which is at least 95% identical to the complete nucleotide 
Sequence encoded by Said human cDNA clone. 
0527. A further preferred embodiment is a method for 
detecting in a biological Sample a nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% 
identical to a Sequence of at least 50 contiguous nucleotides 
in a Sequence Selected from the group consisting of a 
nucleotide sequence of SEQ ID NO:X wherein X is any 
integer as defined in Table 1; and a nucleotide Sequence 
encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number shown for said cDNA clone in 
Table 1, which method comprises a step of comparing a 
nucleotide Sequence of at least one nucleic acid molecule in 
Said Sample with a sequence Selected from Said group and 
determining whether the Sequence of Said nucleic acid 
molecule in said sample is at least 95% identical to said 
Selected Sequence. 
0528. Also preferred is the above method wherein said 
Step of comparing Sequences comprises determining the 
extent of nucleic acid hybridization between nucleic acid 
molecules in Said Sample and a nucleic acid molecule 
comprising Said Sequence Selected from Said group. Simi 
larly, also preferred is the above method wherein Said Step 
of comparing Sequences is performed by comparing the 
nucleotide Sequence determined from a nucleic acid mol 
ecule in Said Sample with Said Sequence Selected from Said 
group. The nucleic acid molecules can comprise DNA 
molecules or RNA molecules. 

0529) A further preferred embodiment is a method for 
identifying the Species, tissue or cell type of a biological 
Sample which method comprises a step of detecting nucleic 
acid molecules in Said Sample, if any, comprising a nucle 
otide Sequence that is at least 95% identical to a Sequence of 
at least 50 contiguous nucleotides in a Sequence Selected 
from the group consisting of: a nucleotide Sequence of SEQ 
ID NO:X wherein X is any integer as defined in Table 1; and 
a nucleotide Sequence encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and 
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contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 

0530. The method for identifying the species, tissue or 
cell type of a biological Sample can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide 
Sequence in a panel of at least two nucleotide Sequences, 
wherein at least one Sequence in Said panel is at least 95% 
identical to a Sequence of at least 50 contiguous nucleotides 
in a Sequence Selected from Said group. 
0531. Also preferred is a method for diagnosing in a 
Subject a pathological condition associated with abnormal 
Structure or expression of a gene encoding a Secreted protein 
identified in Table 1, which method comprises a step of 
detecting in a biological Sample obtained from Said Subject 
nucleic acid molecules, if any, comprising a nucleotide 
Sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a Sequence Selected from 
the group consisting of a nucleotide Sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a 
nucleotide Sequence encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and 
contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 

0532. The method for diagnosing a pathological condi 
tion can comprise a step of detecting nucleic acid molecules 
comprising a nucleotide Sequence in a panel of at least two 
nucleotide Sequences, wherein at least one Sequence in Said 
panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a Sequence Selected from Said 
grOup. 

0533. Also preferred is a composition of matter compris 
ing isolated nucleic acid molecules wherein the nucleotide 
Sequences of Said nucleic acid molecules comprise a panel 
of at least two nucleotide Sequences, wherein at least one 
Sequence in Said panel is at least 95% identical to a sequence 
of at least 50 contiguous nucleotides in a Sequence Selected 
from the group consisting of: a nucleotide Sequence of SEQ 
ID NO:X wherein X is any integer as defined in Table 1; and 
a nucleotide Sequence encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and 
contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. The nucleic acid 
molecules can comprise DNA molecules or RNA molecules. 
0534 Also preferred is an isolated polypeptide compris 
ing an amino acid Sequence at least 90% identical to a 
Sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any 
integer as defined in Table 1. 
0535 Also preferred is a polypeptide, wherein said 
Sequence of contiguous amino acids is included in the amino 
acid sequence of SEQ ID NO:Y in the range of positions 
beginning with the residue at about the position of the First 
Amino Acid of the Secreted Portion and ending with the 
residue at about the Last Amino Acid of the Open Reading 
Frame as set forth for SEO ID NO:Y in Table 1. 
0536 Also preferred is an isolated polypeptide compris 
ing an amino acid Sequence at least 95% identical to a 
Sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 
0537) Further preferred is an isolated polypeptide com 
prising an amino acid Sequence at least 95% identical to a 
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Sequence of at least about 100 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 
0538 Further preferred is an isolated polypeptide com 
prising an amino acid Sequence at least 95% identical to the 
complete amino acid sequence of SEQ ID NO:Y. 
0539 Further preferred is an isolated polypeptide com 
prising an amino acid Sequence at least 90% identical to a 
Sequence of at least about 10 contiguous amino acids in the 
complete amino acid Sequence of a Secreted protein encoded 
by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 
1. 

0540 Also preferred is a polypeptide wherein said 
Sequence of contiguous amino acids is included in the amino 
acid Sequence of a Secreted portion of the Secreted protein 
encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number shown for said cDNA clone in 
Table 1. 

0541. Also preferred is an isolated polypeptide compris 
ing an amino acid Sequence at least 95% identical to a 
Sequence of at least about 30 contiguous amino acids in the 
amino acid Sequence of the Secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number shown for said cDNA clone in 
Table 1. 

0542. Also preferred is an isolated polypeptide compris 
ing an amino acid Sequence at least 95% identical to a 
Sequence of at least about 100 contiguous amino acids in the 
amino acid Sequence of the Secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number shown for said cDNA clone in 
Table 1. 

0543. Also preferred is an isolated polypeptide compris 
ing an amino acid Sequence at least 95% identical to the 
amino acid Sequence of the Secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number shown for said cDNA clone in 
Table 1. 

0544) Further preferred is an isolated antibody which 
binds Specifically to a polypeptide comprising an amino acid 
Sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a Sequence Selected from 
the group consisting of: an amino acid Sequence of SEQ ID 
NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid Sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 

0545) Further preferred is a method for detecting in a 
biological Sample a polypeptide comprising an amino acid 
Sequence which is at least 90% identical to a Sequence of at 
least 10 contiguous amino acids in a Sequence Selected from 
the group consisting of: an amino acid Sequence of SEQ ID 
NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid Sequence of a protein encoded by a 
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human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1, which 
method comprises a Step of comparing an amino acid 
Sequence of at least one polypeptide molecule in Said Sample 
with a Sequence Selected from Said group and determining 
whether the Sequence of Said polypeptide molecule in Said 
Sample is at least 90% identical to Said Sequence of at least 
10 contiguous amino acids. 
0546 Also preferred is the above method wherein said 
Step of comparing an amino acid Sequence of at least one 
polypeptide molecule in Said Sample with a Sequence 
Selected from Said group comprises determining the extent 
of Specific binding of polypeptides in Said Sample to an 
antibody which binds Specifically to a polypeptide compris 
ing an amino acid Sequence that is at least 90% identical to 
a Sequence of at least 10 contiguous amino acids in a 
Sequence Selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1, and a complete amino acid Sequence of 
a protein encoded by a human cDNA clone identified by a 
cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

0547 Also preferred is the above method wherein said 
Step of comparing Sequences is performed by comparing the 
amino acid Sequence determined from a polypeptide mol 
ecule in Said Sample with Said Sequence Selected from Said 
grOup. 

0548 Also preferred is a method for identifying the 
Species, tissue or cell type of a biological Sample which 
method comprises a step of detecting polypeptide molecules 
in Said Sample, if any, comprising an amino acid Sequence 
that is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a Sequence Selected from the 
group consisting of an amino acid Sequence of SEQ ID 
NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid Sequence of a Secreted protein encoded 
by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 
1. 

0549. Also preferred is the above method for identifying 
the Species, tissue or cell type of a biological Sample, which 
method comprises a step of detecting polypeptide molecules 
comprising an amino acid Sequence in a panel of at least two 
amino acid Sequences, wherein at least one Sequence in Said 
panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a Sequence Selected from the 
above group. 
0550 Also preferred is a method for diagnosing in a 
Subject a pathological condition associated with abnormal 
Structure or expression of a gene encoding a Secreted protein 
identified in Table 1, which method comprises a step of 
detecting in a biological Sample obtained from Said Subject 
polypeptide molecules comprising an amino acid Sequence 
in a panel of at least two amino acid Sequences, wherein at 
least one Sequence in Said panel is at least 90% identical to 
a Sequence of at least 10 contiguous amino acids in a 
Sequence Selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1, and a complete amino acid Sequence of 
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a Secreted protein encoded by a human cDNA clone iden 
tified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for 
said cDNA clone in Table 1. 

0551. In any of these methods, the step of detecting said 
polypeptide molecules includes using an antibody. 
0552. Also preferred is an isolated nucleic acid molecule 
comprising a nucleotide Sequence which is at least 95% 
identical to a nucleotide Sequence encoding a polypeptide 
wherein Said polypeptide comprises an amino acid Sequence 
that is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a Sequence Selected from the 
group consisting of an amino acid Sequence of SEQ ID 
NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid Sequence of a Secreted protein encoded 
by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 
1. 

0553 Also preferred is an isolated nucleic acid molecule, 
wherein Said nucleotide Sequence encoding a polypeptide 
has been optimized for expression of Said polypeptide in a 
prokaryotic host. 
0554. Also preferred is an isolated nucleic acid molecule, 
wherein Said polypeptide comprises an amino acid Sequence 
Selected from the group consisting of an amino acid 
sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1, and a complete amino acid Sequence of 
a Secreted protein encoded by a human cDNA clone iden 
tified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for 
said cDNA clone in Table 1. 

0555. Further preferred is a method of making a recom 
binant vector comprising inserting any of the above isolated 
nucleic acid molecule into a vector. Also preferred is the 
recombinant vector produced by this method. Also preferred 
is a method of making a recombinant host cell comprising 
introducing the vector into a host cell, as well as the 
recombinant host cell produced by this method. 
0556. Also preferred is a method of making an isolated 
polypeptide comprising culturing this recombinant host cell 
under conditions Such that Said polypeptide is expressed and 
recovering Said polypeptide. Also preferred is this method of 
making an isolated polypeptide, wherein Said recombinant 
host cell is a eukaryotic cell and Said polypeptide is a 
Secreted portion of a human Secreted protein comprising an 
amino acid Sequence Selected from the group consisting of: 
an amino acid sequence of SEQID NO:Y beginning with the 
residue at the position of the First Amino Acid of the 
Secreted Portion of SEQ ID NO:Y wherein Y is an integer 
set forth in Table 1 and said position of the First Amino Acid 
of the Secreted Portion of SEO ID NO:Y is defined in Table 
1; and an amino acid Sequence of a Secreted portion of a 
protein encoded by a human cDNA clone identified by a 
cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. The isolated polypeptide produced 
by this method is also preferred. 
0557. Also preferred is a method of treatment of an 
individual in need of an increased level of a Secreted protein 
activity, which method comprises administering to Such an 
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individual a pharmaceutical composition comprising an 
amount of an isolated polypeptide, polynucleotide, or anti 
body of the claimed invention effective to increase the level 
of Said protein activity in Said individual. 
0558 Having generally described the invention, the same 
will be more readily understood by reference to the follow 
ing examples, which are provided by way of illustration and 
are not intended as limiting. 

EXAMPLES 

Example 1 

Isolation of a Selected cDNA Clone From the 
Deposited Sample 

0559). Each cDNA clone in a cited ATCC deposit is 
contained in a plasmid vector. Table 1 identifies the vectors 
used to construct the cDNA library from which each clone 
was isolated. In many cases, the vector used to construct the 
library is a phage vector from which a plasmid has been 
excised. The table immediately below correlates the related 
plasmid for each phage vector used in constructing the 
cDNA library. For example, where a particular clone is 
identified in Table 1 as being isolated in the vector “Lambda 
Zap, the corresponding deposited clone is in “pBlueScript.” 

Vector Used to 
Construct Library 

Corresponding 
Deposited Plasmid 

Lambda Zap pBluescript (pBS) 
Uni-Zap XR pBluescript (pBS) 
Zap Express pBK 
lafmid BA plafmid BA 
pSport1 pSport1 
pCMVSport 2.0 
pCMVSport 3.0 
pCR (E) 2.1 

pCMVSport 2.0 
pCMVSport 3.0 
pCR (R 2. 1 

0560 Vectors Lambda Zap (U.S. Pat. Nos. 5,128,256 and 
5,286,636), Uni-Zap XR (U.S. Pat. Nos. 5,128, 256 and 
5,286,636), Zap Express (U.S. Pat. Nos. 5,128,256 and 
5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic 
Acids Res. 16:7583-7600 (1988); Alting-Mees, M. A. and 
Short, J. M., Nucleic Acids Res. 17:9494 (1989)) and pBK 
(Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, 
Inc., 11011 N. Torrey Pines Road, La Jolla, Calif., 92037. 
pBS contains an amplicillin resistance gene and pBK con 
tains a neomycin resistance gene. Both can be transformed 
into E. coli strain XL-1 Blue, also available from Stratagene. 
pBS comes in 4 forms SK--, SK-, KS+ and KS. The S and 
Krefers to the orientation of the polylinker to the T7 and T3 
primer Sequences which flank the polylinker region (“S” is 
for SacI and “K” is for KpnI which are the first sites on each 
respective end of the linker). “+” or "-" refer to the 
orientation of the fl origin of replication (“ori”), such that in 
one orientation, Single Stranded rescue initiated from the fi 
ori generates Sense Strand DNA and in the other, antisense. 
0561 Vectors pSport1, pCMVSport 2.0 and pCMVSport 
3.0, were obtained from Life Technologies, Inc., P. O. Box 
6009, Gaithersburg, Md. 20897. All Sport vectors contain an 
ampicillin resistance gene and may be transformed into E. 
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coli strain DH10B, also available from Life Technologies. 
(See, for instance, Gruber, C. E., et al., Focus 15:59 (1993).) 
Vector la?mid BA (Bento Soares, Columbia University, NY) 
contains an amplicillin resistance gene and can be trans 
formed into E. coli strain XL-1 Blue. Vector pCROR2.1, 
which is available from Invitrogen, 1600 Faraday Avenue, 
Carlsbad, Calif. 92008, contains an amplicillin resistance 
gene and may be transformed into E. coli strain DH 10B, 
available from Life Technologies. (See, for instance, Clark, 
J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. 
et al., Bio/Technology 9: (1991).) Preferably, a polynucle 
otide of the present invention does not comprise the phage 
vector Sequences identified for the particular clone in Table 
1, as well as the corresponding plasmid vector Sequences 
designated above. 

0562. The deposited material in the sample assigned the 
ATCC Deposit Number cited in Table 1 for any given cDNA 
clone also may contain one or more additional plasmids, 
each comprising a cDNA clone different from that given 
clone. Thus, deposits sharing the same ATCC Deposit Num 
ber contain at least a plasmid for each cDNA clone identified 
in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal 
amounts (by weight) of about 50 plasmid DNAS, each 
containing a different cDNA clone, but Such a deposit 
sample may include plasmids for more or less than 50 cDNA 
clones, up to about 500 cDNA clones. 
0563 Two approaches can be used to isolate a particular 
clone from the deposited sample of plasmid DNAS cited for 
that clone in Table 1. First, a plasmid is directly isolated by 
Screening the clones using a polynucleotide probe corre 
sponding to SEQ ID NO:X. 
0564) Particularly, a specific polynucleotide with 30-40 
nucleotides is Synthesized using an Applied BioSystems 
DNA synthesizer according to the Sequence reported. The 
oligonucleotide is labeled, for instance, with P-Y-ATP 
using T4 polynucleotide kinase and purified according to 
routine methods. (E.g., Maniatis et al., Molecular Cloning: 
A Laboratory Manual, Cold Spring Harbor Press, Cold 
Spring, N.Y. (1982).) The plasmid mixture is transformed 
into a suitable host, as indicated above (such as XL-1 Blue 
(Stratagene)) using techniques known to those of skill in the 
art, Such as those provided by the vector Supplier or in 
related publications or patents cited above. The transfor 
mants are plated on 1.5% agar plates (containing the appro 
priate Selection agent, e.g., amplicillin) to a density of about 
150 transformants (colonies) per plate. These plates are 
Screened using Nylon membranes according to routine 
methods for bacterial colony Screening (e.g., Sambrook et 
al., Molecular Cloning: A Laboratory Manual, 2nd Edit., 
(1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1.104), or other techniques known to those of skill in the art. 
0565 Alternatively, two primers of 17-20 nucleotides 
derived from both ends of the SEQID NO:X (i.e., within the 
region of SEQID NO:Xbounded by the 5' NT and the 3' NT 
of the clone defined in Table 1) are synthesized and used to 
amplify the desired cDNA using the deposited cDNA plas 
mid as a template. The polymerase chain reaction is carried 
out under routine conditions, for instance, in 25 ul of 
reaction mixture with 0.5 ug of the above cDNA template. 
A convenient reaction mixture is 1.5-5 mM MgCl, 0.01% 
(w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
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pmol of each primer and 0.25 Unit of Taq polymerase. Thirty 
five cycles of PCR (denaturation at 94° C. for 1 min; 
annealing at 55° C. for 1 min; elongation at 72° C. for 1 min) 
are performed with a Perkin-Elmer Cetus automated thermal 
cycler. The amplified product is analyzed by agarose gel 
electrophoresis and the DNA band with expected molecular 
weight is excised and purified. The PCR product is verified 
to be the Selected Sequence by Subcloning and Sequencing 
the DNA product. 
0566) Several methods are available for the identification 
of the 5' or 3' non-coding portions of a gene which may not 
be present in the deposited clone. These methods include but 
are not limited to, filter probing, clone enrichment using 
Specific probes, and protocols Similar or identical to 5' and 
3“RACE’ protocols which are well known in the art. For 
instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length tran 
Script. (Fromont-Racine et al., Nucleic Acids Res. 
21(7):1683-1684 (1993).) 
0567 Briefly, a specific RNA oligonucleotide is ligated to 
the 5' ends of a population of RNA presumably containing 
full-length gene RNA transcripts. A primer Set containing a 
primer Specific to the ligated RNA oligonucleotide and a 
primer Specific to a known Sequence of the gene of interest 
is used to PCR amplify the 5' portion of the desired full 
length gene. This amplified product may then be sequenced 
and used to generate the full length gene. 
0568. This above method starts with total RNA isolated 
from the desired source, although poly-A+ RNA can be 
used. The RNA preparation can then be treated with phos 
phatase if necessary to eliminate 5' phosphate groups on 
degraded or damaged RNA which may interfere with the 
later RNA ligase step. The phosphatase should then be 
inactivated and the RNA treated with tobacco acid pyro 
phosphatase in order to remove the cap structure present at 
the 5' ends of messenger RNAS. This reaction leaves a 5' 
phosphate group at the 5' end of the cap cleaved RNA which 
can then be ligated to an RNA oligonucleotide using T4 
RNA ligase. 
0569. This modified RNA preparation is used as a tem 
plate for first Strand cDNA Synthesis using a gene Specific 
oligonucleotide. The first Strand Synthesis reaction is used as 
a template for PCR amplification of the desired 5' end using 
a primer Specific to the ligated RNA oligonucleotide and a 
primer Specific to the known Sequence of the gene of 
interest. The resultant product is then Sequenced and ana 
lyzed to confirm that the 5' end Sequence belongs to the 
desired gene. 

Example 2 
Isolation of Genomic Clones Corresponding to a 

Polynucleotide 
0570) A human genomic P1 library (Genomic Systems, 
Inc.) is screened by PCR using primers selected for the 
cDNA sequence corresponding to SEQID NO:X., according 
to the method described in Example 1. (See also, Sam 
brook.) 

Example 3 
Tissue Distribution of Polypeptide 

0571 Tissue distribution of mRNA expression of poly 
nucleotides of the present invention is determined using 
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protocols for Northern blot analysis, described by, among 
others, Sambrook et al. For example, a cDNA probe pro 
duced by the method described in Example 1 is labeled with 
P using the REDIPRIMETM DNA labeling system (Amer 
Sham Life Science), according to manufacturer's instruc 
tions. After labeling, the probe is purified using CHROMA 
SPIN-100TM column (CLONTECHTM Laboratories, Inc.), 
according to manufacturer's protocol number PT1200-1. 
The purified labeled probe is then used to examine various 
human tissues for mRNA expression. 
0572 Multiple Tissue Northern (MTN) blots containing 
various human tissues (H) or human immune System tissues 
(IM) (CLONTECHTM) are examined with the labeled probe 
using EXPRESSHYBTM hybridization solution (CLON 
TECHTM) according to manufacturer's protocol number PT1 
190-1. Following hybridization and washing, the blots are 
mounted and exposed to film at -70° C. overnight, and the 
films developed according to Standard procedures. 

Example 4 

Chromosomal Mapping of the Polynucleotides 
0573. An oligonucleotide primer set is designed accord 
ing to the sequence at the 5' end of SEQ ID NO:X. This 
primer preferably spans about 100 nucleotides. This primer 
Set is then used in a polymerase chain reaction under the 
following set of conditions : 30 seconds, 95 C.; 1 minute, 
56 C.; 1 minute, 70° C. This cycle is repeated 32 times 
followed by one 5 minute cycle at 70° C. Human, mouse, 
and hamster DNA is used as template in addition to a 
Somatic cell hybrid panel containing individual chromo 
Somes or chromosome fragments (Bios, Inc). The reactions 
is analyzed on either 8% polyacrylamide gels or 3.5% 
agarose gels. Chromosome mapping is determined by the 
presence of an approximately 100 bp PCR fragment in the 
particular Somatic cell hybrid. 

Example 5 

Bacterial Expression of a Polypeptide 
0574. A polynucleotide encoding a polypeptide of the 
present invention is amplified using PCR oligonucleotide 
primers corresponding to the 5' and 3' ends of the DNA 
Sequence, as outlined in Example 1, to Synthesize insertion 
fragments. The primers used to amplify the cDNA insert 
should preferably contain restriction Sites, Such as Bam-HI 
and Xbal, at the 5' end of the primers in order to clone the 
amplified product into the expression vector. For example, 
BamHI and Xbal correspond to the restriction enzyme sites 
on the bacterial expression vector pGE-9. (Qiagen, Inc., 
Chatsworth, Calif.). This plasmid vector encodes antibiotic 
resistance (Amp"), a bacterial origin of replication (ori), an 
IPTG-regulatable promoter/operator (P/O), a ribosome 
binding site (RBS), a 6-histidine tag (6-His), and restriction 
enzyme cloning sites. 
0575. The pGE-9 vector is digested with BamHI and 
Xbal and the amplified fragment is ligated into the pOE-9 
vector maintaining the reading frame initiated at the bacte 
rial RBS. The ligation mixture is then used to transform the 
E. coli strain M15/rep4 (Qiagen, Inc.) which contains mul 
tiple copies of the plasmid pREP4, which expresses the lacI 
repressor and also confers kanamycin resistance (Kan'). 
Transformants are identified by their ability to grow on LB 
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plates and amplicillin?kanamycin resistant colonies are 
selected. Plasmid DNA is isolated and confirmed by restric 
tion analysis. 

0576 Clones containing the desired constructs are grown 
overnight (O/N) in liquid culture in LB media supplemented 
with both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N 
culture is used to inoculate a large culture at a ratio of 1:100 
to 1:250. The cells are grown to an optical density 600 
(O.D.') of between 0.4 and 0.6. IPTG (Isopropyl-B-D- 
thiogalacto pyranoside) is then added to a final concentration 
of 1 mM. IPTG induces by inactivating the lacI repressor, 
clearing the P/O leading to increased gene expression. 

0577 Cells are grown for an extra 3 to 4 hours. Cells are 
then harvested by centrifugation (20 mins at 6000xg). The 
cell pellet is solubilized in the chaotropic agent 6 Molar 
Guanidine HCl by stirring for 3-4 hours at 4 C. The cell 
debris is removed by centrifugation, and the Supernatant 
containing the polypeptide is loaded onto a nickel-nitrilo 
tri-acetic acid (“Ni-NTA) affinity resin column (available 
from QIAGEN, Inc., supra). Proteins with a 6xHis tag bind 
to the Ni-NTA resin with high affinity and can be purified in 
a simple one-step procedure (for details see: The QIAex 
pressionist (1995) QIAGEN, Inc., Supra). 
0578 Briefly, the Supernatant is loaded onto the column 
in 6 M guanidine-HCl, pH 8, the column is first washed with 
10 volumes of 6 M guanidine-HCl, pH 8, then washed with 
10 volumes of 6 M guanidine-HCl pH 6, and finally the 
polypeptide is eluted with 6 M guanidine-HCl, pH 5. 
0579. The purified protein is then renatured by dialyzing 

it against phosphate-buffered saline (PBS) or 50 mM Na 
acetate, pH 6 buffer plus 200 mM NaCl. Alternatively, the 
protein can be successfully refolded while immobilized on 
the Ni-NTA column. The recommended conditions are as 
follows: renature using a linear 6M-1 Murea gradient in 500 
mM NaCl, 20% glycerol, 20 mM Tris/HCI pH 7.4, contain 
ing protease inhibitors. The renaturation should be per 
formed over a period of 1.5 hours or more. After renaturation 
the proteins are eluted by the addition of 250 mM immida 
Zole. Immidazole is removed by a final dialyzing Step 
against PBS or 50 mM sodium acetate pH 6 buffer plus 200 
mM NaCl. The purified protein is stored at 4 C. or frozen 
at -80 C. 

0580. In addition to the above expression vector, the 
present invention further includes an expression vector 
comprising phage operator and promoter elements opera 
tively linked to a polynucleotide of the present invention, 
called pHE4a. (ATCC Accession Number 209645, deposited 
on Feb. 25, 1998.) This vector contains: 1) a neomycinphos 
photransferase gene as a selection marker, 2) an E. coli 
origin of replication, 3) a T5 phage promoter Sequence, 4) 
two lac operator Sequences, 5) a Shine-Delgarno Sequence, 
and 6) the lactose operon repressor gene (lacIq). The origin 
of replication (oriC) is derived from puC19 (LTI, Gaithers 
burg, Md.). The promoter Sequence and operator Sequences 
are made Synthetically. 

0581 DNA can be inserted into the pHEa by restricting 
the vector with Nde and Xbal, BamHI, XhoI, or Asp718, 
running the restricted product on a gel, and isolating the 
larger fragment (the stuffer fragment should be about 310 
base pairs). The DNA insert is generated according to the 
PCR protocol described in Example 1, using PCR primers 
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having restriction sites for NdeI (5' primer) and Xbal, 
BamHI, XhoI, or Asp718 (3' primer). The PCR insert is gel 
purified and restricted with compatible enzymes. The insert 
and vector are ligated according to Standard protocols. 
0582 The engineered vector could easily be substituted 
in the above protocol to express protein in a bacterial 
System. 

Example 6 

Purification of a Polypeptide from an Inclusion 
Body 

0583. The following alternative method can be used to 
purify a polypeptide expressed in E coli when it is present 
in the form of inclusion bodies. Unless otherwise specified, 
all of the following steps are conducted at 4-10 C. 
0584) Upon completion of the production phase of the E. 
coli fermentation, the cell culture is cooled to 4-10 C. and 
the cells harvested by continuous centrifugation at 15,000 
rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of 
purified protein required, an appropriate amount of cell 
paste, by weight, is Suspended in a buffer Solution containing 
100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed 
to a homogeneous Suspension using a high Shear mixer. 
0585. The cells are then lysed by passing the solution 
through a microfluidizer (Microfuidics, Corp. or APV 
Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is 
then mixed with NaCl Solution to a final concentration of 0.5 
M NaCl, followed by centrifugation at 7000xg for 15 min. 
The resultant pellet is washed again using 0.5M NaCl, 100 
mM Tris, 50 mM EDTA, pH 7.4. 
0586 The resulting washed inclusion bodies are solubi 
lized with 1.5 M guanidine hydrochloride (GuHCl) for 2-4 
hours. After 7000xg centrifugation for 15 min., the pellet is 
discarded and the polypeptide containing Supernatant is 
incubated at 4 C. overnight to allow further GuHCl extrac 
tion. 

0587. Following high speed centrifugation (30,000xg) to 
remove insoluble particles, the GuHCl solubilized protein is 
refolded by quickly mixing the GuHCl extract with 20 
volumes of buffer containing 50 mM sodium, pH 4.5, 150 
mM NaCl, 2 mM EDTA by vigorous stirring. The refolded 
diluted protein solution is kept at 4 C. without mixing for 
12 hours prior to further purification Steps. 
0588 To clarify the refolded polypeptide solution, a 
previously prepared tangential filtration unit equipped with 
0.16 um membrane filter with appropriate Surface area (e.g., 
Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is 
employed. The filtered Sample is loaded onto a cation 
exchange resin (e.g., Poros HS-50, Perseptive Biosystems). 
The column is washed with 40 mM sodium acetate, pH 6.0 
and eluted with 250 mM, 500 mM, 1000 mM, and 1500 mM 
NaCl in the same buffer, in a stepwise manner. The absor 
bance at 280 nm of the effluent is continuously monitored. 
Fractions are collected and further analyzed by SDS-PAGE. 
0589 Fractions containing the polypeptide are then 
pooled and mixed with 4 volumes of water. The diluted 
Sample is then loaded onto a previously prepared Set of 
tandem columns of strong anion (Poros HQ-50, Perseptive 
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Biosystems) and weak anion (Poros CM-20, Perseptive 
BioSystems) exchange resins. The columns are equilibrated 
with 40 mM sodium acetate, pH 6.0. Both columns are 
washed with 40 mM sodium acetate, pH 6.0, 200 mM NaCl. 
The CM-20 column is then eluted using a 10 column volume 
linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 
6.5. Fractions are collected under constant Aso monitoring 
of the effluent. Fractions containing the polypeptide (deter 
mined, for instance, by 16% SDS-PAGE) are then pooled. 
0590 The resultant polypeptide should exhibit greater 
than 95% purity after the above refolding and purification 
steps. No major contaminant bands should be observed from 
Commassie blue stained 16% SDS-PAGE gel when 5 lug of 
purified protein is loaded. The purified protein can also be 
tested for endotoxin/LPS contamination, and typically the 
LPS content is less than 0.1 ng/ml according to LAL assayS. 

Example 7 

Cloning and Expression of a Polypeptide in a 
Baculovirus Expression System 

0591. In this example, the plasmid shuttle vector pa2 is 
used to insert a polynucleotide into a baculovirus to express 
a polypeptide. This expression vector contains the Strong 
polyhedrin promoter of the Autographa Californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient 
restriction sites such as BamHI, Xba I and Asp718. The 
polyadenylation site of the simian virus 40 (“SV40”) is used 
for efficient polyadenylation. For easy Selection of recom 
binant virus, the plasmid contains the beta-galactosidase 
gene from E. coli under control of a weak Drosophila 
promoter in the same orientation, followed by the polyade 
nylation signal of the polyhedrin gene. The inserted genes 
are flanked on both Sides by Viral Sequences for cell 
mediated homologous recombination with wild-type viral 
DNA to generate a viable virus that express the cloned 
polynucleotide. 

0592. Many other baculovirus vectors can be used in 
place of the vector above, such as pac373, pVL941, and 
pAcIM1, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located 
Signals for transcription, translation, Secretion and the like, 
including a signal peptide and an in-frame AUG as required. 
Such vectors are described, for instance, in Luckow et al., 
Virology 170:31-39 (1989). 
0593. Specifically, the cDNA sequence contained in the 
deposited clone, including the AUG initiation codon and the 
naturally associated leader Sequence identified in Table 1, is 
amplified using the PCR protocol described in Example 1. If 
the naturally occurring Signal Sequence is used to produce 
the Secreted protein, the pA2 vector does not need a Second 
Signal peptide. Alternatively, the vector can be modified 
(pA2 GP) to include a baculovirus leader Sequence, using 
the standard methods described in Summers et al., “A 
Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures,” Texas Agricultural Experimental Sta 
tion Bulletin No. 1555 (1987). 
0594. The amplified fragment is isolated from a 1% 
agarose gel using a commercially available kit 
(“GENECLEANTM,” BIO 101 Inc., La Jolla, Calif.). The 
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fragment then is digested with appropriate restriction 
enzymes and again purified on a 1% agarose gel. 
0595. The plasmid is digested with the corresponding 
restriction enzymes and optionally, can be dephosphorylated 
using calf intestinal phosphatase, using routine procedures 
known in the art. The DNA is then isolated from a 1% 
agarose gel using a commercially available kit 
(“GENECLEANTM" BIO 101 Inc., La Jolla, Calif.). 
0596) The fragment and the dephosphorylated plasmid 
are ligated together with T4 DNA ligase. E. coli HB101 or 
other suitable E. coli hosts such as XL-1 Blue (Stratagene 
Cloning Systems, LaJolla, Calif.) cells are transformed with 
the ligation mixture and Spread on culture plates. Bacteria 
containing the plasmid are identified by digesting DNA from 
individual colonies and analyzing the digestion product by 
gel electrophoresis. The Sequence of the cloned fragment is 
confirmed by DNA sequencing. 
0597 Five lug of a plasmid containing the polynucleotide 
is co-transfected with 1.0 lug of a commercially available 
linearized baculovirus DNA (“BACULOGOLDTM baculovi 
rus DNA”, Pharmingen, San Diego, Calif.), using the lipo 
fection method described by Felgner et al., Proc. Natl. Acad. 
Sci. USA 84:7413-7417 (1987). One ug of BACUL 
OGOLDTM virus DNA and 5 lug of the plasmid are mixed in 
a Sterile well of a microtiter plate containing 50 ul of 
Serum-free Grace's medium (Life Technologies Inc., Gaith 
ersburg, Md.). Afterwards, 10 ul Lipofectin plus 90 ul 
Grace's medium are added, mixed and incubated for 15 
minutes at room temperature. Then the transfection mixture 
is added drop-wise to Sf9 insect cells (ATCC CRL 1711) 
seeded in a 35 mm tissue culture plate with 1 ml Grace's 
medium without serum. The plate is then incubated for 5 
hours at 27 C. The transfection solution is then removed 
from the plate and 1 ml of Graces insect medium Supple 
mented with 10% fetal calf serum is added. Cultivation is 
then continued at 27 C. for four days. 
0598. After four days the Supernatant is collected and a 
plaque assay is performed, as described by SummerS and 
Smith, supra. An agarose gel with “Blue Gal” (Life Tech 
nologies Inc., Gaithersburg) is used to allow easy identifi 
cation and isolation of gal-expressing clones, which produce 
blue-stained plaques. (A detailed description of a "plaque 
assay of this type can also be found in the user's guide for 
insect cell culture and baculovirology distributed by Life 
Technologies Inc., Gaithersburg, page 9-10.) After appro 
priate incubation, blue Stained plaques are picked with the 
tip of a micropipeffor (e.g., Eppendorf). The agar containing 
the recombinant viruses is then resuspended in a microcen 
trifuge tube containing 200 ul of Grace's medium and the 
Suspension containing the recombinant baculovirus is used 
to infect Sf9 cells seeded in 35 mm dishes. Four days later 
the Supernatants of these culture dishes are harvested and 
then they are stored at 4 C. 
0599 To verify the expression of the polypeptide, Sf9 
cells are grown in Grace's medium supplemented with 10% 
heat-inactivated FBS. The cells are infected with the recom 
binant baculovirus containing the polynucleotide at a mul 
tiplicity of infection (“MOI”) of about 2. If radiolabeled 
proteins are desired, 6 hours later the medium is removed 
and is replaced with SF900 II medium minus methionine 
and cysteine (available from Life Technologies Inc., Rock 
ville, Md.). After 42 hours, 5 uCi of S-methionine and 5 
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puCi S-cysteine (available from Amersham) are added. The 
cells are further incubated for 16 hours and then are har 
Vested by centrifugation. The proteins in the Supernatant as 
well as the intracellular proteins are analyzed by SDS-PAGE 
followed by autoradiography (if radiolabeled). 
0600 Microsequencing of the amino acid sequence of the 
amino terminus of purified protein may be used to determine 
the amino terminal Sequence of the produced protein. 

Example 8 

Expression of a Polypeptide in Mammalian Cells 

0601 The polypeptide of the present invention can be 
expressed in a mammalian cell. A typical mammalian 
expression vector contains a promoter element, which medi 
ates the initiation of transcription of mRNA, a protein 
coding Sequence, and Signals required for the termination of 
transcription and polyadenylation of the transcript. Addi 
tional elements include enhancers, Kozak Sequences and 
intervening Sequences flanked by donor and acceptor Sites 
for RNA splicing. Highly efficient transcription is achieved 
with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, 
HTLVI, HIVI and the early promoter of the cytomegalovirus 
(CMV). However, cellular elements can also be used (e.g., 
the human actin promoter). 
0602 Suitable expression vectors for use in practicing the 
present invention include, for example, vectorS Such as 
pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat 
(ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI 
(ATCC 67109), pCMVSport 2.0, and pCMVSport 3.0. 
Mammalian host cells that could be used include, human 
Hela, 293, H9 and Jurkat cells, mouse NIH 3T3 and C127 
cells, Cos 1, Cos 7 and CV1, quail QC1-3 cells, mouse L 
cells and Chinese hamster ovary (CHO) cells. 
0603 Alternatively, the polypeptide can be expressed in 
Stable cell lines containing the polynucleotide integrated into 
a chromosome. The co-transfection with a Selectable marker 
Such as dhfr, gpt, neomycin, hygromycin allows the identi 
fication and isolation of the transfected cells. 

0604. The transfected gene can also be amplified to 
express large amounts of the encoded protein. The DHFR 
(dihydrofolate reductase) marker is useful in developing cell 
lines that carry Several hundred or even Several thousand 
copies of the gene of interest. (See, e.g., Alt, F. W., et al., J. 
Biol. Chem. 253:1357-1370 (1978); Hamlin, J. L. and Ma, 
C., Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, 
M.J. and Sydenham, M.A., Biotechnology 9:64-68 (1991).) 
Another useful Selection marker is the enzyme glutamine 
synthase (GS) (Murphy et al., Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 
(1992). Using these markers, the mammalian cells are grown 
in Selective medium and the cells with the highest resistance 
are selected. These cell lines contain the amplified gene(s) 
integrated into a chromosome. Chinese hamster ovary 
(CHO) and NSO cells are often used for the production of 
proteins. 

0605) Derivatives of the plasmid pSV2-dhfr (ATCC 
Accession No. 37146), the expression vectors pC4 (ATCC 
Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous 
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Sarcoma Virus (Cullen et al., Molecular and Cellular Biol 
ogy, 438-447 (March, 1985)) plus a fragment of the CMV 
enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple 
cloning sites, e.g., with the restriction enzyme cleavage Sites 
BamHI, Xbal and Asp718, facilitate the cloning of the gene 
of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination Signal of the rat preproin 
Sulin gene, and the mouse DHFR gene under control of the 
SV40 early promoter. 
0606 Specifically, the plasmid pC6, for example, is 
digested with appropriate restriction enzymes and then 
dephosphorylated using calf intestinal phosphates by proce 
dures known in the art. The vector is then isolated from a 1% 
agarose gel. 
0607. A polynucleotide of the present invention is ampli 
fied according to the protocol outlined in Example 1. If the 
naturally occurring Signal Sequence is used to produce the 
Secreted protein, the vector does not need a Second Signal 
peptide. Alternatively, if the naturally occurring Signal 
Sequence is not used, the vector can be modified to include 
a heterologous signal sequence. (See, e.g., WO 96/34891.) 
0608. The amplified fragment is isolated from a 1% 
agarose gel using a commercially available kit 
(“GENECLEANTM,” BIO 101 Inc., La Jolla, Calif.). The 
fragment then is digested with appropriate restriction 
enzymes and again purified on a 1% agarose gel. 
0609. The amplified fragment is then digested with the 
Same restriction enzyme and purified on a 1% agarose gel. 
The isolated fragment and the dephosphorylated vector are 
then ligated with T4 DNA ligase. E. coli HB 101 or XL-1 
Blue cells are then transformed and bacteria are identified 
that contain the fragment inserted into plasmid pCO using, 
for instance, restriction enzyme analysis. 
0610 Chinese hamster ovary cells lacking an active 
DHFR gene is used for transfection. Five ug of the expres 
Sion plasmid pCO is cotransfected with 0.5ug of the plasmid 
pSVneo using lipofectin (Felgner et al., Supra). The plasmid 
pSV2-neo contains a dominant Selectable marker, the neo 
gene from Tn5 encoding an enzyme that conferS resistance 
to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM Supplemented with 1 mg/ml 
G418. After 2 days, the cells are trypsinized and Seeded in 
hybridoma cloning plates (Greiner, Germany) in alpha 
minus MEM supplemented with 10, 25, or 50 ng/ml of 
metothrexate plus 1 mg/ml G418. After about 10-14 days 
Single clones are trypsinized and then Seeded in 6-well petri 
dishes or 10 ml flaskS using different concentrations of 
methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). 
Clones growing at the highest concentrations of methotrex 
ate are then transferred to new 6-well plates containing even 
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higher concentrations of methotrexate (1 uM, 2 uM, 5uM, 
10 mM, 20 mM). The same procedure is repeated until 
clones are obtained which grow at a concentration of 100 
200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed 
phase HPLC analysis. 

Example 9 
Protein Fusions 

0611. The polypeptides of the present invention are pref 
erably fused to other proteins. These fusion proteins can be 
used for a variety of applications. For example, fusion of the 
present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facilitates purifica 
tion. (See Example 5; see also EPA394,827; Traunecker, et 
al., Nature 331:84-86 (1988).) Similarly, fusion to IgG-1, 
IgG-3, and albumin increases the halflife time in vivo. 
Nuclear localization signals fused to the polypeptides of the 
present invention can target the protein to a specific Subcel 
lular localization, while covalent heterodimer or 
homodimers can increase or decrease the activity of a fusion 
protein. Fusion proteins can also create chimeric molecules 
having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein 
compared to the non-fused protein. All of the types of fusion 
proteins described above can be made by modifying the 
following protocol, which outlines the fusion of a polypep 
tide to an IgG molecule, or the protocol described in 
Example 5. 
0612 Briefly, the human Fc portion of the IgG molecule 
can be PCR amplified, using primers that span the 5' and 3 
ends of the Sequence described below. These primerS also 
should have convenient restriction enzyme sites that will 
facilitate cloning into an expression vector, preferably a 
mammalian expression vector. 
0613) For example, if pC4 (Accession No. 209646) is 
used, the human Fc portion can be ligated into the BamHI 
cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion 
is re-restricted with BamHI, linearizing the vector, and a 
polynucleotide of the present invention, isolated by the PCR 
protocol described in Example 1, is ligated into this BamHI 
site. Note that the polynucleotide is cloned without a stop 
codon, otherwise a fusion protein will not be produced. 
0.614. If the naturally occurring signal sequence is used to 
produce the Secreted protein, pC4 does not need a Second 
Signal peptide. Alternatively, if the naturally occurring Signal 
Sequence is not used, the vector can be modified to include 
a heterologous signal sequence. (See, e.g., WO 96/34891.) 
0615 Human IgGFc Region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCCCA 

GCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAA 

GGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGGTGGACG 

TAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGA 

GGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTAC 

(SEQ ID NO : 1) 
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-continued 
CGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGA 

GTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAACCCCCATCGAGAAAACC 

ATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC 

CATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAA 

AGGCTTCTATCCAAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG 

GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTT 

CCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTC 

TTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAG 

CCTCTCCCTGTCTCCGGGTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT 

Example 10 

Production of an Antibody from a Polypeptide 

0616) The antibodies of the present invention can be 
prepared by a variety of methods. (See, Current Protocols, 
Chapter 2.) For example, cells expressing a polypeptide of 
the present invention is administered to an animal to induce 
the production of Sera containing polyclonal antibodies. In a 
preferred method, a preparation of the Secreted protein is 
prepared and purified to render it Substantially free of natural 
contaminants. Such a preparation is then introduced into an 
animal in order to produce polyclonal antisera of greater 
Specific activity. 

0617. In the most preferred method, the antibodies of the 
present invention are monoclonal antibodies (or protein 
binding fragments thereof). Such monoclonal antibodies can 
be prepared using hybridoma technology. (Köhler et al., 
Nature 256:495 (1975); Köhler et al., Eur. J. Immunol. 6:511 
(1976); Köhler et al., Eur. J. Immunol. 6:292 (1976); Ham 
merling et al., in: Monoclonal Antibodies and T-Cell Hybri 
domas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such 
procedures involve immunizing an animal (preferably a 
mouse) with polypeptide or, more preferably, with a secreted 
polypeptide-expressing cell. Such cells may be cultured in 
any Suitable tissue culture medium; however, it is preferable 
to culture cells in Earle's modified Eagle's medium Supple 
mented with 10% fetal bovine serum (inactivated at about 
56° C), and supplemented with about 10 g/l of nonessential 
amino acids, about 1,000 U/ml of penicillin, and about 100 
tug/ml of Streptomycin. 

0618. The splenocytes of such mice are extracted and 
fused with a suitable myeloma cell line. Any suitable 
myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the 
parent myeloma cell line (SP2O), available from the ATCC. 
After fusion, the resulting hybridoma cells are Selectively 
maintained in HAT medium, and then cloned by limiting 
dilution as described by Wands et al. (Gastroenterology 
80:225-232 (1981).) The hybridoma cells obtained through 
Such a Selection are then assayed to identify clones which 
Secrete antibodies capable of binding the polypeptide. 
0619. Alternatively, additional antibodies capable of 
binding to the polypeptide can be produced in a two-step 
procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves anti 
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gens, and therefore, it is possible to obtain an antibody 
which binds to a second antibody. In accordance with this 
method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The Splenocytes of Such an 
animal are then used to produce hybridoma cells, and the 
hybridoma cells are Screened to identify clones which pro 
duce an antibody whose ability to bind to the protein 
Specific antibody can be blocked by the polypeptide. Such 
antibodies comprise anti-idiotypic antibodies to the protein 
Specific antibody and can be used to immunize an animal to 
induce formation of further protein-Specific antibodies. 
0620. It will be appreciated that Fab and F(ab')2 and other 
fragments of the antibodies of the present invention may be 
used according to the methods disclosed herein. Such frag 
ments are typically produced by proteolytic cleavage, using 
enzymes Such as papain (to produce Fab fragments) or 
pepsin (to produce F(ab')2 fragments). Alternatively, 
Secreted protein-binding fragments can be produced through 
the application of recombinant DNA technology or through 
Synthetic chemistry. 

0621 For in vivo use of antibodies in humans, it may be 
preferable to use “humanized’ chimeric monoclonal anti 
bodies. Such antibodies can be produced using genetic 
constructs derived from hybridoma cells producing the 
monoclonal antibodies described above. Methods for pro 
ducing chimeric antibodies are known in the art. (See, for 
review, Morrison, Science 229:1202 (1985); Oi et al., Bio 
Techniques 4:214 (1986); Cabilly et al., U.S. Pat. No. 
4,816,567; Taniguchi et al., EP171496; Morrison et al., EP 
173494; Neuberger et al., WO 8601533; Robinson et al., 
WO 8702671; Boulianne et al., Nature 312:643 (1984); 
Neuberger et al., Nature 314:268 (1985).) 

Example 11 

Production of Secreted Protein for 
High-Throughput Screening ASSayS 

0622. The following protocol produces a Supernatant 
containing a polypeptide to be tested. This Supernatant can 
then be used in the Screening ASSayS described in Examples 
13-20. 

0623 First, dilute Poly-D-Lysine (644 587 Boehringer 
Mannheim) stock solution (1 mg/ml in PBS) 1:20 in PBS 
(w/o calcium or magnesium 17-516F Biowhittaker) for a 
working solution of 50 ug/ml. Add 200 ul of this solution to 
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each well (24 well plates) and incubate at RT for 20 minutes. 
Be sure to distribute the solution over each well (note: a 
12-channel pipetter may be used with tips on every other 
channel). Aspirate off the Poly-D-Lysine solution and rinse 
with 1 ml PBS (Phosphate Buffered Saline). The PBS should 
remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two 
weeks. 

(0624) Plate 293T cells (do not carry cells past P+20) at 
2x10 cells/well in 0.5 ml DMEM(Dulbecco's Modified 
Eagle Medium)(with 4.5G/L glucose and L-glutamine (12 
604F Biowhittaker))/10% heat inactivated FBS(14-503F 
Biowhittaker)/1x Penstrep(17-602E Biowhittaker). Let the 
cells grow overnight. 

0625. The next day, mix together in a sterile solution 
basin: 300 ul Lipofectamine (18324-012 Gibco/BRL) and 5 
ml Optimem I (31985070 Gibco/BRL)/96-well plate. With a 
Small Volume multi-channel pipetter, aliquot approximately 
2 ug of an expression vector containing a polynucleotide 
insert, produced by the methods described in Examples 8 or 
9, into an appropriately labeled 96-well round bottom plate. 
With a multi-channel pipetter, add 50 ul of the Lipo 
fectamine/Optimem I mixture to each well. Pipette up and 
down gently to mix. Incubate at RT 15-45 minutes. After 
about 20 minutes, use a multi-channel pipetter to add 150 ul 
Optimem I to each well. As a control, one plate of vector 
DNA lacking an insert should be transfected with each set of 
transfections. 

0626 Preferably, the transfection should be performed by 
tag-teaming the following tasks. By tag-teaming, hands on 
time is cut in half, and the cells do not spend too much time 
on PBS. First, person A aspirates off the media from four 
24-well plates of cells, and then perSon Brinses each well 
with 0.5-1 ml PBS. Person Athen aspirates off PBS rinse, 
and perSon B, using a 12-channel pipetter with tips on every 
other channel, adds the 200 ul of DNA/Lipofectamine/ 
Optimem. I complex to the odd wells first, then to the even 
wells, to each row on the 24-well plates. Incubate at 37 C. 
for 6 hours. 

0627. While cells are incubating, prepare appropriate 
media, either 1% BSA in DMEM with 1x penstrep, or 
CHO-5 media (116.6 mg/L of CaCl2 (anhyd); 0.00130 mg/L 
CuSO-5HO; 0.050 mg/L of Fe(NO)-9HO; 0.417 mg/L 
of FeSO-7HO; 311.80 mg/L of Kcl; 28.64 mg/L of MgCl; 
48.84 mg/L of MgSO; 6995.50 mg/L of NaCl; 2400.0 mg/L 
of NaHCO; 62.50 mg/L of NaH2PO-HO; 71.02 mg/L of 
NaHPO4; 0.4320 mg/L of ZnSO-7HO; 0.002 mg/L of 
Arachidonic Acid; 1.022 mg/L of Cholesterol; 0.070 mg/L 
of DL-alpha-Tocopherol-Acetate, 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic 
Acid; 0.010 mg/L of Oleic Acid; 0.010 mg/L of Palmitric 
Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of Pluronic 
F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 
4551 mg/L of D-Glucose; 130.85 mg/ml of L- Alanine; 
147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml of L-Aspar 
agine-HO; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of 
L-Cystine-2HCL-HO; 31.29 mg/ml of L-Cystine-2HCL; 
7.35 mg/ml of L-Glutamic Acid; 365.0 mg/ml of 
L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of 
L-Histidine-HCL-HO; 106.97 mg/ml of L-Isoleucine; 
111.45 mg/ml of L-Leucine; 163.75 mg/ml of L-Lysine 
HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phe 
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nylalainine; 40.0 mg/ml of L-Proline; 26.25 mg/ml of 
L-Serine; 101.05 mg/ml of L-Threonine; 19.22 mg/ml of 
L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2HO; 
99.65 mg/ml of L-Valine; 0.0035 mg/L of Biotin; 3.24 mg/L 
of D-Ca Pantothenate; 11.78 mg/L of Choline Chloride; 4.65 
mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of 
Pyridoxine HCL, 0.319 mg/L of Riboflavin; 3.17 mg/L of 
Thiamine HCL, 0.365 mg/L of Thymidine; and 0.680 mg/L 
of Vitamin B; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of 
Sodium Putrescine-2HCL, 55.0 mg/L of Sodium Pyruvate; 
0.0067 mg/L of Sodium Selenite; 20 uM of Ethanolamine; 
0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B- 
Cyclodextrin complexed with Linoleic Acid; 33.33 mg/L of 
Methyl-B-Cyclodextrin complexed with Oleic Acid; and 10 
mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2 mm glutamine and 1x penstrep. (BSA (81-068-3 
Bayer) 100 gm dissolved in IL DMEM for a 10% BSA 
stock-solution). Filter the media and collect 50 ul for endot 
OXin assay in 15 ml polystyrene conical. 
0628. The transfection reaction is terminated, preferably 
by tag-teaming, at the end of the incubation period. Person 
A aspirates off the transfection media, while perSon B adds 
1.5 ml appropriate media to each well. Incubate at 37 C. for 
45 or 72 hours depending on the media used: 1% BSA for 
45 hours or CHO-5 for 72 hours. 

0629. On day four, using a 300 ul multichannel pipetter, 
aliquot 600 ul in one 1 ml deep well plate and the remaining 
Supernatant into a 2 ml deep well. The Supernatants from 
each well can then be used in the assays described in 
Examples 13-20. 
0630. It is specifically understood that when activity is 
obtained in any of the assays described below using a 
Supernatant, the activity originates from either the polypep 
tide directly (e.g., as a Secreted protein) or by the polypep 
tide inducing expression of other proteins, which are then 
Secreted into the Supernatant. Thus, the invention further 
provides a method of identifying the protein in the Super 
natant characterized by an activity in a particular assay. 

Example 12 

Construction of GAS Reporter Construct 
0631 One signal transduction pathway involved in the 
differentiation and proliferation of cells is called the Jaks 
STATS pathway. Activated proteins in the Jaks-STATS path 
way bind to gamma activation site “GAS' elements or 
interferon-sensitive responsive element (“ISRE”), located in 
the promoter of many genes. The binding of a protein to 
these elements alter the expression of the associated gene. 
0632 GAS and ISRE elements are recognized by a class 
of transcription factors called Signal Transducers and Acti 
vators of Transcription, or “STATs.” There are six members 
of the STATs family. Stat1 and Stat3 are present in many cell 
types, as is Stat2 (as response to IFN-alpha is widespread). 
Stat4 is more restricted and is not in many cell types though 
it has been found in T helper class I, cells after treatment 
with IL-12. Stats was originally called mammary growth 
factor, but has been found at higher concentrations in other 
cells including myeloid cells. It can be activated in tissue 
culture cells by many cytokines. 
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0633. The STATs are activated to translocate from the 
cytoplasm to the nucleus upon tyrosine phosphorylation by 
a set of kinases known as the Janus Kinase ("Jaks”) family. 
JakS represent a distinct family of Soluble tyrosine kinases 
and include Tyk2, Jak1, Jak2, and Jak3. These kinases 
display Significant Sequence Similarity and are generally 
catalytically inactive in resting cells. 
0634. The Jaks are activated by a wide range of receptors 
summarized in the Table below. (Adapted from review by 
Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 
(1995).) A cytokine receptor family, capable of activating 
Jaks, is divided into two groups: (a) Class 1 includes 
receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-11, IL-12, 
IL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and 
thrombopoietin; and (b) Class 2 includes IFN-a, IFN-g, and 
IL-10. The Class 1 receptorS Share a conserved cysteine 
motif (a set of four conserved cysteines and one tryptophan) 

Ligand 

IFN family 

Il-10 
gp130 family 

IL-6 (Pleiotrophic) 
Il-11 (Pleiotrophic) 
OnM (Pleiotrophic) 
LIF (Pleiotrophic) 
CNTF (Pleiotrophic) 
G-CSF (Pleiotrophic) 
IL-12 (Pleiotrophic) 
g-C family 

IL-2 (lymphocytes) 
IL-4 (lymph/myeloid) 

IL-7 (lymphocytes) 
IL-9 (lymphocytes) 
IL-13 (lymphocyte) 
IL-15 
gp140 family 

IL-3 (myeloid) 

IL-5 (myeloid) 
GM-CSF (myeloid) 
Growth hormone family 

GH 
PRL 

EPO 
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and a WSXWS motif (a membrane proximal region encod 
ing Trp-Ser-XXX-Trp-Ser (SEQ ID NO:2)). 

0635 Thus, on binding of a ligand to a receptor, Jaks are 
activated, which in turn activate STATs, which then trans 
locate and bind to GAS elements. This entire process is 
encompassed in the JakS-STATS Signal transduction path 
way. 

0636. Therefore, activation of the Jaks-STATS pathway, 
reflected by the binding of the GAS or the ISRE element, can 
be used to indicate proteins involved in the proliferation and 
differentiation of cells. For example, growth factors and 
cytokines are known to activate the JakS-STATS pathway. 
(See Table below.) Thus, by using GAS elements linked to 
reporter molecules, activators of the Jaks-STATS pathway 
can be identified. 

Receptor Tyrosine Kinases 

EGF 
PDGF 

CSF-1 

JAKs 

tyk2 Jak1 Jak2 Jak3 STATS GAS(elements) or ISRE 

-- -- 2, 3 ISRE 
-- -- GAS (IRF1 > Lys6 > IFP) 

-- 9 3 

-- -- -- 3 GAS (IRF1 > Lys6 > IFP) 
-- 3 
-- -- 3 

-- -- 3 

-f+ + -- 3 
-- 3 

-- -- -- 3 

-- -- , 3, 5 GAS 
-- -- 6 GAS (IRF1 = IFP >> Ly6) 

(IgH) 
-- -- 5 GAS 

-- -- 5 GAS 

-- 9 6 GAS 

-- -- 5 GAS 

-- 5 GAS 

(IRF1 > IFP >> Ly6) 
-- 5 GAS 

-- 5 GAS 

9 -- 

9 +f- + 1, 3, 5 
9 -- GAS(B- 

CAS > IRF1 = IFP >> Ly6) 

9 -- -- s GAS (IRF1) 
9 -- -- s 

9 -- -- s GAS (not IRF1) 
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0637 To construct a synthetic GAS containing promoter 
element, which is used in the Biological ASSays described in 
Examples 13-14, a PCR based strategy is employed to 
generate a GAS-SV40 promoter sequence. The 5' primer 
contains four tandem copies of the GAS binding Site found 
in the IRF1 promoter and previously demonstrated to bind 
STATS upon induction with a range of cytokines (Rothman 
et al., Immunity 1:457-468 (1994).), although other GAS or 
ISRE elements can be used instead. The 5' primer also 
contains 18bp of sequence complementary to the SV40 early 
promoter Sequence and is flanked with an XhoI site. The 
Sequence of the 5' primer is: 

5':GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAA 

ATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' 

0638. The downstream primer is complementary to the 
SV40 promoter and is flanked with a Hind III site: 5':GCG 
GCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 
0639 PCR amplification is performed using the SV40 
promoter template present in the B-gal: promoter plasmid 
obtained from CLONTECHTM. The resulting PCR fragment 
is digested with XhoI/Hind III and subcloned into BLSK2-. 
(Stratagene.) Sequencing with forward and reverse primers 
confirms that the insert contains the following Sequence: 

5':CTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAATGA 

TTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTA 

ACTCCGCCCACCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCAT 

GGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGA 

GCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAA 

AGCTT3' 

0640. With this GAS promoter element linked to the 
SV40 promoter, a GAS:SEAP2 reporter construct is next 
engineered. Here, the reporter molecule is a Secreted alka 
line phosphatase, or “SEAP Clearly, however, any reporter 
molecule can be instead of SEAP, in this or in any of the 
other Examples. Well known reporter molecules that can be 
used instead of SEAP include chloramphenicol acetyltrans 
ferase (CAT), luciferase, alkaline phosphatase, B-galactosi 
dase, green fluorescent protein (GFP), or any protein detect 
able by an antibody. 

0641. The above sequence confirmed synthetic GAS 
SV40 promoter element is subcloned into the pSEAP 
Promoter vector obtained from CLONTECHTM using Hin 
dIII and XhoI, effectively replacing the SV40 promoter with 
the amplified GAS:SV40 promoter element, to create the 
GAS-SEAP vector. However, this vector does not contain a 
neomycin resistance gene, and therefore, is not preferred for 
mammalian expression Systems. 

0642. Thus, in order to generate mammalian stable cell 
lines expressing the GAS-SEAP reporter, the GAS-SEAP 
cassette is removed from the GAS-SEAP vector using Sall 
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and Not, and inserted into a backbone vector containing the 
neomycin resistance gene, such as pGFP-1 (CLON 
TECHTM), using these restriction sites in the multiple clon 
ing site, to create the GAS-SEAP/Neo vector. Once this 
vector is transfected into mammalian cells, this vector can 
then be used as a reporter molecule for GAS binding as 
described in Examples 13-14. 

0.643. Other constructs can be made using the above 
description and replacing GAS with a different promoter 
Sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are 

(SEQ ID NO: 3) 

described in Examples 15 and 16. However, many other 
promoters can be Substituted using the protocols described 
in these Examples. For instance, SRE, IL-2, NFAT, or 
Osteocalcin promoters can be Substituted, alone or in com 
bination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, Il-2/NFAT, 
or NF-KB/GAS). Similarly, other cell lines can be used to 
test reporter construct activity, Such as HELA (epithelial), 
HUVEC (endothelial), Reh (B-cell), Saos-2 (osteoblast), 
HUVAC (aortic), or Cardiomyocyte. 

(SEQ ID NO: 5) 

Example 13 

High-Throughput Screening ASSay for T-cell 
Activity 

0644. The following protocol is used to assess T-cell 
activity by identifying factors, Such as growth factors and 
cytokines, that may proliferate or differentiate T-cells. T-cell 
activity is assessed using the GAS/SEAP/Neo construct 
produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal 
transduction pathway. The T-cell used in this assay is Jurkat 
T-cells (ATCC Accession No. TIB-152), although Molt-3 
cells (ATCC Accession No. CRL-1552) and Molt-4 cells 
(ATCC Accession No. CRL-1 582) cells can also be used. 
0.645 Jurkat T-cells are lymphoblastic CD4+Th1 helper 
cells. In order to generate Stable cell lines, approximately 2 
million Jurkat cells are transfected with the GAS-SEAP/neo 
vector using DMRIE-C (Life Technologies)(transfection 
procedure described below). The transfected cells are seeded 
to a density of approximately 20,000 cells per well and 
transfectants resistant to 1 mg/ml genticin Selected. Resis 
tant colonies are expanded and then tested for their response 
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to increasing concentrations of interferon gamma. The dose 
response of a Selected clone is demonstrated. 

0646 Specifically, the following protocol will yield suf 
ficient cells for 75 wells containing 200 ul of cells. Thus, it 
is either Scaled up, or performed in multiple to generate 
sufficient cells for multiple 96 well plates. Jurkat cells are 
maintained in RPMI-10% serum with 1% Pen-Strep. Com 
bine 2.5 mls of OPTI-MEMTM (Life Technologies) with 10 
ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI 
MEMTM containing 50 ul of DMRIE-C and incubate at room 
temperature for 15-45 mins. 

0647. During the incubation period, count cell concen 
tration, spin down the required number of cells (107 per 
transfection), and resuspend in OPTI-MEMTM to a final 
concentration of 107 cells/ml. Then add 1 ml of 1x10" cells 
in OPTI-MEMTM to T25 flask and incubate at 37° C. for 6 
hrs. After the incubation, add 10 ml of RPMI-15% serum. 

0648. The Jurkat:GAS-SEAP stable reporter lines are 
maintained in RPMI-10% serum, 1 mg/ml Genticin, and 1% 
Pen-Strep. These cells are treated with Supematants contain 
ing a polypeptide as produced by the protocol described in 
Example 11. 

0649. On the day of treatment with the Supernatant, the 
cells should be washed and resuspended in fresh RPMI 
10% serum to a density of 500,000 cells per ml. The exact 
number of cells required will depend on the number of 
Supernatants being Screened. For one 96 well plate, approxi 
mately 10 million cells (for 10 plates, 100 million cells) are 
required. 

0650 Transfer the cells to a triangular reservoir boat, in 
order to dispense the cells into a 96 well dish, using a 12 
channel pipette. Using a 12 channel pipette, transfer 200 ul 
of cells into each well (therefore adding 100,000 cells per 
well). 
0651. After all the plates have been seeded, 50 ul of the 
Supernatants are transferred directly from the 96 well plate 
containing the Supernatants into each well using a 12 chan 
nel pipette. In addition, a dose of exogenous interferon 
gamma (0.1, 1.0, 10 ng) is added to wells H9, H10, and H11 
to Serve as additional positive controls for the assay. 

0652 The 96 well dishes containing Jurkat cells treated 
with Supernatants are placed in an incubator for 48 hrs (note: 
this time is variable between 48-72 hrs). 35ul samples from 
each well are then transferred to an opaque 96 well plate 
using a 12 channel pipette. The opaque plates should be 
covered (using Sellophene covers) and stored at -20°C. until 
SEAP assays are performed according to Example 17. The 
plates containing the remaining treated cells are placed at 4 
C. and Serve as a Source of material for repeating the assay 
on a specific well if desired. 

0653 As a positive control, 100 Unit/ml interferon 
gamma can be used which is known to activate Jurkat T 
cells. Over 30 fold induction is typically observed in the 
positive control Wells. 

0654 The above protocol may be used in the generation 
of both transient, as well as, Stable transfected cells, which 
would be apparent to those of skill in the art. 
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Example 14 

High-Throughput Screening ASSay Identifying 
Myeloid Activity 

0655 The following protocol is used to assess myeloid 
activity by identifying factors, Such as growth factors and 
cytokines, that may proliferate or differentiate myeloid cells. 
Myeloid cell activity is assessed using the GAS/SEAP/Neo 
construct produced in Example 12. Thus, factors that 
increase SEAP activity indicate the ability to activate the 
Jaks-STATS signal transduction pathway. The myeloid cell 
used in this assay is U937, a pre-monocyte cell line, 
although TF-1, HL60, or KG1 can be used. 

0656) To transiently transfect U937 cells with the GAS/ 
SEAP/Neo construct produced in Example 12, a DEAE 
Dextran method (Kharbanda et al., 1994, Cell Growth & 
Differentiation, 5:259-265) is used. First, harvest 2x10e,7 
U937 cells and wash with PBS. The U937 cells are usually 
grown in RPMI 1640 medium containing 10% heat-inacti 
vated fetal bovine serum (FBS) supplemented with 100 
units/ml penicillin and 100 mg/ml Streptomycin. 

0657 Next, suspend the cells in 1 ml of 20 mM Tris-HCl 
(pH 7.4) buffer containing 0.5 mg/ml DEAE-Dextran, 8 ug 
GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM KC1, 375 
uM NaHPO.7H2O, 1 mM MgCl, and 675 uM CaCl. 
Incubate at 37° C. for 45 min 

0658 Wash the cells with RPMJ 1640 medium contain 
ing 10% FBS and then resuspend in 10 ml complete medium 
and incubate at 37° C. for 36 hr. 

0659 The GAS-SEAP/U937 stable cells are obtained by 
growing the cells in 400 ug/ml G418. The G418-free 
medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for 
couple of passages. 

0660. These cells are tested by harvesting 1x10 cells 
(this is enough for ten 96-well plates assay) and wash with 
PBS. Suspend the cells in 200 ml above described growth 
medium, with a final density of 5x10 cells/ml. Plate 200 ul 
cells per well in the 96-well plate (or 1x10 cells/well). 
0661 Add 50 ul of the Supernatant prepared by the 
protocol described in Example 11. Incubate at 37 C. for 48 
to 72 hr. As a positive control, 100 Unit/ml interferon 
gamma can be used which is known to activate U937 cells. 
Over 30 fold induction is typically observed in the positive 
control Wells. SEAP assay the Supernatant according to the 
protocol described in Example 17. 

Example 15 

High-Throughput Screening ASSay Identifying 
Neuronal Activity 

0662. When cells undergo differentiation and prolifera 
tion, a group of genes are activated through many different 
Signal transduction pathways. One of these genes, EGR1 
(early growth response gene 1), is induced in various tissues 
and cell types upon activation. The promoter of EGR1 is 
responsible for such induction. Using the EGR1 promoter 
linked to reporter molecules, activation of cells can be 
assessed. 
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0663 Particularly, the following protocol is used to 
assess neuronal activity in PC12 cell lines. PC12 cells (rat 
phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, Such 
as TPA (tetradecanoyl phorbol acetate), NGF (nerve growth 
factor), and EGF (epidermal growth factor). The EGR1 gene 
expression is activated during this treatment. Thus, by Stably 
transfecting PC12 cells with a construct containing an EGR 
promoter linked to SEAP reporter, activation of PC12 cells 
can be assessed. 

0664) The EGR/SEAP reporter construct can be 
assembled by the following protocol. The EGR-1 promoter 
sequence (-633 to +1)(Sakamoto Ket al., Oncogene 6:867 
871 (1991)) can be PCR amplified from human genomic 
DNA using the following primers: 

GCGCTCGAGGGATGACAGCGATAGAACCCCGG-3 '' (SEQ ID NO : 6) 

5' 
GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO: 7) 

0665. Using the GAS:SEAP/Neo vector produced in 
Example 12, EGR1 amplified product can then be inserted 
into this vector. Linearize the GAS:SEAP/Neo vector using 
restriction enzymes XhoI/HindIII, removing the GAS/SV40 
stuffer. Restrict the EGR1 amplified product with these same 
enzymes. Ligate the vector and the EGR1 promoter. 
0666. To prepare 96 well-plates for cell culture, two mls 
of a coating Solution (1:30 dilution of collagen type I 
(Upstate Biotech Inc. Catho8-115) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well 
of the 96-well plate, and allowed to air dry for 2 hr. 
0667 PC12 cells are routinely grown in RPMI-1640 
medium (BioWhittaker) containing 10% horse serum (JRH 
BIOSCIENCES, Cat. # 12449-78P), 5% heat-inactivated 
fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 ug/ml Streptomycin on a precoated 10 cm 
tissue culture dish. One to four split is done every three to 
four dayS. Cells are removed from the plates by Scraping and 
resuspended with pipetting up and down for more than 15 
times. 

0668 Transfect the EGR/SEAP/Neo construct into PC12 
using the Lipofectamine protocol described in Example 11. 
EGR-SEAP/PC12 stable cells are obtained by growing the 
cells in 300 ug/ml G418. The G418-free medium is used for 
routine growth but every one to two months, the cells should 
be re-grown in 300 ug/ml G418 for couple of passages. 
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suspend the cells well in 2 ml low serum medium. Count the 
cell number and add more low Serum medium to reach final 
cell density as 5x10 cells/nil. 
0671 Add 200 ul of the cell suspension to each well of 
96-well plate (equivalent to 1x10 cells/well). Add 50 ul 
Supernatant produced by Example 11, 37 C. for 48 to 72 hr. 
AS a positive control, a growth factor known to activate 
PC12 cells through EGR can be used, such as 50 ng/ul of 
Neuronal Growth Factor (NGF). Over fifty-fold induction of 
SEAP is typically seen in the positive control wells. SEAP 
assay the Supernatant according to Example 17. 

Example 16 

High-Throughput Screening ASSay for T-cell 
Activity 

0672 NF-kB (Nuclear Factor KB) is a transcription factor 
activated by a wide variety of agents including the inflam 
matory cytokines IL-1 and TNF, CD30 and CD40, lympho 
toxin-alpha and lymphotoxin-beta, by exposure to LPS or 
thrombin, and by expression of certain Viral gene products. 
As a transcription factor, NF-KB regulates the expression of 
genes involved in immune cell activation, control of apop 
tosis (NF-kB appears to shield cells from apoptosis), B and 
T-cell development, anti-viral and antimicrobial responses, 
and multiple StreSS responses. 

0673. In non-stimulated conditions, NF-kB is retained in 
the cytoplasm with I-KB (Inhibitor KB). However, upon 
Stimulation, I-KB is phosphorylated and degraded, causing 
NF-kB to shuttle to the nucleus, thereby activating tran 
Scription of target genes. Target genes activated by NF-KB 
include IL-2, IL-6, GM-CSF, ICAM-1 and class 1 MHC. 

0674. Due to its central role and ability to respond to a 
range of Stimuli, reporter constructs utilizing the NF-KB 
promoter element are used to Screen the Supernatants pro 
duced in Example 11. Activators or inhibitors of NF-kB 
would be useful in treating diseases. For example, inhibitors 
of NF-KB could be used to treat those diseases related to the 
acute or chronic activation of NF-kB, Such as rheumatoid 
arthritis. 

0675 To construct a vector containing the NF-KB pro 
moter element, a PCR based strategy is employed. The 
upstream primer contains four tandem copies of the NF-KB 
binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of 
sequence complementary to the 5' end of the SV40 early 
promoter Sequence, and is flanked with an XhoI site: 

5':GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTT (SEQ ID NO: 9) 

CCATCCGCCATCCAATTAG 3' 

0669 To assay for neuronal activity, a 10 cm plate with 
cells around 70 to 80% confluent is screened by removing 
the old medium. Wash the cells once with PBS (Phosphate 
buffered saline). Then starve the cells in low serum medium 
(RPMI-1640 containing 1% horse serum and 0.5% FBS with 
antibiotics) overnight. 

0670 The next morning, remove the medium and wash 
the cells with PBS. Scrape off the cells from the plate, 

0676 The downstream primer is complementary to the 3' 
end of the SV40 promoter and is flanked with a Hind III site: 

5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO : 4) 

0677 PCR amplification is performed using the SV40 
promoter template present in the p3-gal: promoter plasmid 
obtained from CLONTECHTM. The resulting PCR fragment 
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is digested with XhoI and Hind III and subcloned into 
BLSK2-. (Stratagene) Sequencing with the T7 and T3 
primers confirms the insert contains the following Sequence: 

5':CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCCATC 

TGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCC 

GCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACAATTTT 

TTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGT 

AGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT3' 

0678 Next, replace the SV40 minimal promoter element 
present in the pSEAP2-promoter plasmid (CLONTECHTM) 
with this NF-kB/SV40 fragment using XhoI and HindIII. 
However, this vector does not contain a neomycin resistance 
gene, and therefore, is not preferred for mammalian expres 
Sion Systems. 

0679. In order to generate stable mammalian cell lines, 
the NF-kB/SV40/SEAP cassette is removed from the above 
NF-kB/SEAP vector using restriction enzymes SalI and 
Not, and inserted into a vector containing neomycin resis 
tance. Particularly, the NF-kB/SV40/SEAP cassette was 
inserted into pGFP-1 (CLONTECHTM), replacing the GFP 
gene, after restricting pCFP-1 with SalI and Not. 

0680. Once NF-kB/SV40/SEAP/Neo vector is created, 
Stable Jurkat T-cells are created and maintained according to 
the protocol described in Example 13. Similarly, the method 
for assaying Supernatants with these Stable Jurkat T-cells is 
also described in Example 13. AS a positive control, exog 
enous TNFalpha (0.1, 1, 10 ng) is added to wells H9, H10, 
and H11, with a 5-10 fold activation typically observed. 

Example 17 

Assay for SEAP Activity 

0681. As a reporter molecule for the assays described in 
Examples 13-16, SEAP activity is assayed using the Tropix 
Phospho-light Kit (Cat. BP-400) according to the following 
general procedure. The Tropix Phospho-light Kit Supplies 
the Dilution, Assay, and Reaction Buffers used below. 

0682 Prime a dispenser with the 2.5x Dilution Buffer and 
dispense 15 ul of 2.5x dilution buffer into Optiplates con 
taining 35 ul of a Supernatant. Seal the plates with a plastic 
sealer and incubate at 65 C. for 30 min. Separate the 
Optiplates to avoid uneven heating. 

0683 Cool the samples to room temperature for 15 
minutes. Empty the dispenser and prime with the ASSay 
Buffer. Add 50 ul Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the 
Reaction Buffer (see the table below). Add 50 ul Reaction 
Buffer and incubate at room temperature for 20 minutes. 
Since the intensity of the chemiluminescent Signal is time 
dependent, and it takes about 10 minutes to read 5 plates on 
luminometer, one should treat 5 plates at each time and Start 
the Second Set 10 minutes later. 
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0684 Read the relative light unit in the luminometer. Set 
H12 as blank, and print the results. An increase in chemi 
luminescence indicates reporter activity. 

(SEQ ID NO: 10) 

Reaction Buffer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD (ml) 
1O 60 3 
11 65 3.25 
12 70 3.5 
13 75 3.75 
14 8O 4 
15 85 4.25 
16 90 4.5 
17 95 4.75 
18 OO 5 
19 05 5.25 
2O 1O 5.5 
21 15 5.75 
22 2O 6 
23 25 6.25 
24 3O 6.5 
25 35 6.75 
26 40 7 
27 45 7.25 
28 50 7.5 
29 55 7.75 
3O 60 8 
31 65 8.25 
32 70 8.5 
33 75 8.75 
34 8O 9 
35 85 9.25 
36 90 9.5 
37 95 9.75 
38 2OO 1O 
39 205 10.25 
40 210 10.5 
41 215 10.75 
42 22O 11 
43 225 11.25 
44 230 11.5 
45 235 11.75 
46 240 12 
47 245 12.25 
48 250 12.5 
49 255 12.75 
50 260 13 

Example 18 
High-Throughput Screening ASSay Identifying 
Changes in Small Molecule Concentration and 

Membrane Permeability 
0685 Binding of a ligand to a receptor is known to alter 
intracellular levels of Small molecules, Such as calcium, 
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potassium, Sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to 
identify Supernatants which bind to receptors of a particular 
cell. Although the following protocol describes an assay for 
calcium, this protocol can easily be modified to detect 
changes in potassium, Sodium, pH, membrane potential, or 
any other small molecule which is detectable by a fluores 
cent probe. 
0686. The following assay uses Fluorometric Imaging 
Plate Reader (“FLIPR”) to measure changes in fluorescent 
molecules (Molecular Probes) that bind small molecules. 
Clearly, any fluorescent molecule detecting a Small molecule 
can be used instead of the calcium fluorescent molecule, 
fluo-4 (Molecular Probes, Inc.; catalog no. F-14202), used 
here. 

0687 For adherent cells, seed the cells at 10,000-20,000 
cells/well in a Co-star black 96-well plate with clear bottom. 
The plate is incubated in a CO incubator for 20 hours. The 
adherent cells are washed two times in Biotek washer with 
200 ul of HBSS (Hank's Balanced Salt Solution) leaving 
100 ul of buffer after the final wash. 

0688. A stock solution of 1 mg/ml fluo-4 is made in 10% 
pluronic acid DMSO. To load the cells with fluo-4, 50 ul of 
12 ug/ml fluo-4 is added to each well. The plate is incubated 
at 37 C. in a CO incubator for 60 min. The plate is washed 
four times in the Biotek washer with HBSS leaving 100 ul 
of buffer. 

0689 For non-adherent cells, the cells are spun down 
from culture media. Cells are re-suspended to 2-5x10' 
cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each 
ml of cell suspension. The tube is then placed in a 37 C. 
water bath for 30-60 min. The cells are washed twice with 
HBSS, resuspended to 1x10" cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm 
for 5 min. The plate is then washed once in Denley CellWash 
with 200 ul, followed by an aspiration step to 100 ul final 
Volume. 

0690 For a non-cell based assay, each well contains a 
fluorescent molecule, Such as fluo-4. The Supernatant is 
added to the well, and a change in fluorescence is detected. 
0691 To measure the fluorescence of intracellular cal 
cium, the FLIPR is set for the following parameters: (1) 
System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm, 
(5) Emission is 530 nm; and (6) Sample addition is 50 ul. 
Increased emission at 530 nm indicates an extracellular 
Signaling event which has resulted in an increase in the 
intracellular Ca" concentration. 

Example 19 

High-Throughput Screening ASSay Identifying 
Tyrosine Kinase Activity 

0692. The Protein Tyrosine Kinases (PTK) represent a 
diverse group of transmembrane and cytoplasmic kinases. 
Within the Receptor Protein Tyrosine Kinase RPTK) group 
are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and 
Insulin receptor Subfamilies. In addition there are a large 
family of RPTKs for which the corresponding ligand is 
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unknown. Ligands for RPTKs include mainly secreted Small 
proteins, but also membrane-bound and extracellular matrix 
proteins. 

0693 Activation of RPTK by ligands involves ligand 
mediated receptor dimerization, resulting in transphospho 
rylation of the receptor Subunits and activation of the 
cytoplasmic tyrosine kinases. The cytoplasmic tyrosine 
kinases include receptor associated tyrosine kinases of the 
Src-family (e.g., Src, yes, Ick, lyn, fyn) and non-receptor 
linked and cytosolic protein tyrosine kinases, Such as the Jak 
family, members of which mediate Signal transduction trig 
gered by the cytokine Superfamily of receptors (e.g., the 
Interleukins, Interferons, GM-CSF, and Leptin). 
0694. Because of the wide range of known factors 
capable of Stimulating tyrosine kinase activity, the identifi 
cation of novel human Secreted proteins capable of activat 
ing tyrosine kinase signal transduction pathways are of 
interest. Therefore, the following protocol is designed to 
identify those novel human Secreted proteins capable of 
activating the tyrosine kinase Signal transduction pathways. 

0695) Seed target cells (e.g., primary keratinocytes) at a 
density of approximately 25,000 cells per well in a 96 well 
LOPRODYNETM Silent Screen Plates purchased from 
Nalge Nunc (Naperville, Ill.). The plates are sterilized with 
two 30 minute rinses with 100% ethanol, rinsed with water 
and dried overnight. Some plates are coated for 2 hr with 100 
ml of cell culture grade type I collagen (50 mg/ml), gelatin 
(2%) or polylysine (50 mg/ml), all of which can be pur 
chased from Sigma Chemicals (St. Louis, Mo.) or 10% 
MATRIGELTMTM purchased from Becton Dickinson (Bed 
ford, Mass.), or calf serum, rinsed with PBS and stored at 4 
C. Cell growth on these plates is assayed by seeding 5,000 
cells/well in growth medium and indirect quantitation of cell 
number through use of alamarBlue as described by the 
manufacturer Alamar BioSciences, Inc. (Sacramento, Calif.) 
after 48 hr. Falcon plate covers #3071 from Becton Dick 
inson (Bedford, Mass.) are used to cover the LOPRO 
DYNETM Silent Screen Plates. Falcon Microtest III cell 
culture plates can also be used in Some proliferation experi 
mentS. 

0696) To prepare extracts, A431 cells are seeded onto the 
nylon membranes of LOPRODYNETM plates (20,000/200 
ml/well) and cultured overnight in complete medium. Cells 
are quiesced by incubation in Serum-free basal medium for 
24hr. After 5-20 minutes treatment with EGF (60 ng/ml) or 
50 ul of the Supernatant produced in Example 11, the 
medium was removed and 100 ml of extraction buffer ((20 
mM HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% 
SDS, 2 mM Na3VO4, 2 mM Na4P2O7 and a cocktail of 
protease inhibitors (# 1836170) obtained from Boeheringer 
Mannheim (Indianapolis, Ind.) is added to each well and the 
plate is shaken on a rotating Shaker for 5 minutes at 4 C. 
The plate is then placed in a vacuum transfer manifold and 
the extract filtered through the 0.45 mm membrane bottoms 
of each well using house vacuum. Extracts are collected in 
a 96-well catch/assay plate in the bottom of the vacuum 
manifold and immediately placed on ice. To obtain extracts 
clarified by centrifugation, the content of each well, after 
detergent Solubilization for 5 minutes, is removed and 
centrifuged for 15 minutes at 4 C. at 16,000xg. 
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0697 Test the filtered extracts for levels of tyrosine 
kinase activity. Although many methods of detecting 
tyrosine kinase activity are known, one method is described 
here. 

0698 Generally, the tyrosine kinase activity of a Super 
natant is evaluated by determining its ability to phosphory 
late a tyrosine residue on a specific Substrate (a biotinylated 
peptide). Biotinylated peptides that can be used for this 
purpose include PSK1 (corresponding to amino acids 6-20 
of the cell division kinase cdc2-p34) and PSK2 (correspond 
ing to amino acids 1-17 of gastrin). Both peptides are 
Substrates for a range of tyrosine kinases and are available 
from Boehringer Mannheim. 
0699 The tyrosine kinase reaction is set up by adding the 
following components in order. First, add 10 ul of 5 uM 
Biotinylated Peptide, then 10 ul ATP/Mg (5 mM ATP/50 
mM MgCl), then 10 ul of 5x Assay Buffer (40 mM 
imidazole hydrochloride, pH7.3, 40 mM beta-glycerophos 
phate, 1 mM EGTA, 100 mM MgCl, 5 mM MnCl, 0.5 
mg/ml BSA), then 5ul of Sodium Vanadate(1 mM), and then 
5 ul of water. Mix the components gently and preincubate 
the reaction mix at 30° C. for 2 min. Initial the reaction by 
adding 10 ul of the control enzyme or the filtered Superna 
tant. 

0700. The tyrosine kinase assay reaction is then termi 
nated by adding 10 ul of 120 mm EDTA and place the 
reactions on ice. 

0701 Tyrosine kinase activity is determined by transfer 
ring 50 ul aliquot of reaction mixture to a microtiter plate 
(MTP) module and incubating at 37° C. for 20 min. This 
allows the streptavadin coated 96 well plate to associate with 
the biotinylated peptide. Wash the MTP module with 300 
ul/well of PBS four times. Next add 75 ul of anti-phospo 
tyrosine antibody conjugated to horse radish peroxi 
dase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 
37 C. for one hour. Wash the well as above. 

0702 Next add 100 ul of peroxidase substrate solution 
(Boehringer Mannheim) and incubate at room temperature 
for at least 5 mins (up to 30 min). Measure the absorbance 
of the sample at 405 nm by using ELISA reader. The level 
of bound peroxidase activity is quantitated using an ELISA 
reader and reflects the level of tyrosine kinase activity. 

Example 20 
High-Throughput Screening ASSay Identifying 

Phosphorylation Activity 
0703. As a potential alternative and/or compliment to the 
assay of protein tyrosine kinase activity described in 
Example 19, an assay which detects activation (phosphory 
lation) of major intracellular signal transduction intermedi 
ates can also be used. For example, as described below one 
particular assay can detect tyrosine phosphorylation of the 
Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase 
(MEK), MEK kinase, Src, Muscle specific kinase (MuSK), 
IPAK, Tec, and Janus, as well as any other phosphoSerine, 
phosphotyrosine, or phosphothreonine molecule, can be 
detected by Substituting these molecules for Erk-1 or Erk-2 
in the following assay. 
0704) Specifically, assay plates are made by coating the 
wells of a 96-well ELISA plate with 0.1 ml of protein G (1 
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ug/ml) for 2 hr at room temp, (RT). The plates are then 
rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at 
RT. The protein G plates are then treated with 2 commercial 
monoclonal antibodies (100 ng/well) against Erk-1 and 
Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect 
other molecules, this Step can easily be modified by Substi 
tuting a monoclonal antibody-detecting any of the above 
described molecules.) After 3-5 rinses with PBS, the plates 
are stored at 4 C. until use. 

0705 A431 cells are seeded at 20,000/well in a 96-well 
LOPRODYNETM filterplate and cultured overnight in 
growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6 ng/well) or 
50 ul of the Supernatants obtained in Example 11 for 5-20 
minutes. The cells are then solubilized and extracts filtered 
directly into the assay plate. 

0706. After incubation with the extract for 1 hr at RT, the 
Wells are again rinsed. As a positive control, a commercial 
preparation of MAP kinase (10 ng/well) is used in place of 
A431 extract. Plates are then treated with a commercial 
polyclonal (rabbit) antibody (1 ug/ml) which specifically 
recognizes the phosphorylated epitope of the Erk-1 and 
Erk-2 kinases (1 hr at RT). This antibody is biotinylated by 
Standard procedures. The bound polyclonal antibody is then 
quantitated by Successive incubations with Europium 
Streptavidin and Europium fluorescence enhancing reagent 
in the Wallac DELFIA instrument (time-resolved fluores 
cence). An increased fluorescent signal over background 
indicates a phosphorylation. 

Example 21 

Method of Determining Alterations in a Gene 
Corresponding to a Polynucleotide 

0707 RNA isolated from entire families or individual 
patients presenting with a phenotype of interest (Such as a 
disease) is be isolated. cDNA is then generated from these 
RNA samples using protocols known in the art. (See, 
Sambrook.) The cDNA is then used as a template for PCR, 
employing primerS Surrounding regions of interest in SEQ 
ID NO:X. Suggested PCR conditions consist of 35 cycles at 
95° C. for 30 seconds; 60-120 seconds at 52-58 C.; and 
60-120 seconds at 70° C., using buffer solutions described in 
Sidransky, D., et al., Science 252:706 (1991). 
0708 PCR products are then sequenced using primers 
labeled at their 5' end with T4 polynucleotide kinase, 
employing SequiTherm Polymerase. (Epicentre Technolo 
gies). The intron-exon borders of Selected exons is also 
determined and genomic PCR products analyzed to confirm 
the results. PCR products harboring Suspected mutations is 
then cloned and Sequenced to validate the results of the 
direct Sequencing. 

0709 PCR products is cloned into T-tailed vectors as 
described in Holton, T. A. and Graham, M. W., Nucleic 
Acids Research, 19:1156 (1991) and sequenced with T7 
polymerase (United States Biochemical). Affected individu 
als are identified by mutations not present in unaffected 
individuals. 

0710 Genomic rearrangements are also observed as a 
method of determining alterations in a gene corresponding 
to a polynucleotide. Genomic clones isolated according to 
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Example 2 are nick-translated with digoxigenindeoxy-uri 
dine 5'-triphosphate (Boehringer Manheim), and FISH per 
formed as described in Johnson, Cg. et al., Methods Cell 
Biol. 35:73-99 (1991). Hybridization with the labeled probe 
is carried out using a vast excess of human cot-1 DNA for 
Specific hybridization to the corresponding genomic locus. 

0711 Chromosomes are counterstained with 4,6-di 
amino-2-phenylidole and propidium iodide, producing a 
combination of C- and R-bands. Aligned images for pre 
cise mapping are obtained using a triple-band filter Set 
(Chroma Technology, Brattleboro, Vt.) in combination with 
a cooled charge-coupled device camera (Photometrics, Tuc 
Son, Ariz.) and variable excitation wavelength filters. 
(Johnson, Cv. et al., Genet. Anal. Tech. Appl., 8:75 (1991).) 
Image collection, analysis and chromosomal fractional 
length measurements are performed using the ISee Graphi 
cal Program System. (Inovision Corporation, Durham, N.C.) 
Chromosome alterations of the genomic region hybridized 
by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic 
marker for an associated disease. 

Example 22 

Method of Detecting Abnormal Levels of a 
Polypeptide in a Biological Sample 

0712. A polypeptide of the present invention can be 
detected in a biological Sample, and if an increased or 
decreased level of the polypeptide is detected, this polypep 
tide is a marker for a particular phenotype. Methods of 
detection are numerous, and thus, it is understood that one 
skilled in the art can modify the following assay to fit their 
particular needs. 

0713 For example, antibody-sandwich ELISAS are used 
to detect polypeptides in a Sample, preferably a biological 
Sample. Wells of a microtiter plate are coated with Specific 
antibodies, at a final concentration of 0.2 to 10 ug/ml. The 
antibodies are either monoclonal or polyclonal and are 
produced by the method described in Example 10. The wells 
are blocked So that non-specific binding of the polypeptide 
to the well is reduced. 

0714. The coated wells are then incubated for >2 hours at 
RT with a Sample containing the polypeptide. Preferably, 
serial dilutions of the sample should be used to validate 
results. The plates are then washed three times with deion 
ized or distilled water to remove unbounded polypeptide. 

0715) Next, 50 ul of specific antibody-alkaline phos 
phatase conjugate, at a concentration of 25-400 ng, is added 
and incubated for 2 hours at room temperature. The plates 
are again washed three times with deionized or distilled 
water to remove unbounded conjugate. 

0716. Add 75 ul of 4-methylumbelliferyl phosphate 
(MUP) or p-nitrophenyl phosphate (NPP) substrate solution 
to each well and incubate 1 hour at room temperature. 
Measure the reaction by a microtiter plate reader. Prepare a 
Standard curve, using Serial dilutions of a control Sample, 
and plot polypeptide concentration on the X-axis (log Scale) 
and fluorescence or absorbance of the Y-axis (linear Scale). 
Interpolate the concentration of the polypeptide in the 
Sample using the Standard curve. 
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Example 23 

Formulating a Polypeptide 

0717 The secreted polypeptide composition will be for 
mulated and dosed in a fashion consistent with good medical 
practice, taking into account the clinical condition of the 
individual patient (especially the side effects of treatment 
with the Secreted polypeptide alone), the site of delivery, the 
method of administration, the Scheduling of administration, 
and other factors known to practitioners. The “effective 
amount' for purposes herein is thus determined by Such 
considerations. 

0718. As a general proposition, the total pharmaceuti 
cally effective amount of Secreted polypeptide administered 
parenterally per dose will be in the range of about 1 
tug/kg/day to 10 mg/kg/day of patient body weight, although, 
as noted above, this will be Subject to therapeutic discretion. 
More preferably, this dose is at least 0.01 mg/kg/day, and 
most preferably for humans between about 0.01 and 1 
mg/kg/day for the hormone. If given continuously, the 
Secreted polypeptide is typically administered at a dose rate 
of about 1 lug/kg/hour to about 50 lig/kg/hour, either by 1-4 
injections per day or by continuous Subcutaneous infusions, 
for example, using a mini-pump. An intravenous bag Solu 
tion may also be employed. The length of treatment needed 
to observe changes and the interval following treatment for 
responses to occur appears to vary depending on the desired 
effect. 

0719 Pharmaceutical compositions containing the 
Secreted protein of the invention are administered orally, 
rectally, parenterally, intracisternally, intravaginally, intrap 
eritoneally, topically (as by powders, ointments, gels, drops 
or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier refers to a non-toxic 
Solid, Semisolid or liquid filler, diluent, encapsulating mate 
rial or formulation auxiliary of any type. The term 
"parenteral” as used herein refers to modes of administration 
which include intravenous, intramuscular, intraperitoneal, 
intrasternal, Subcutaneous and intraarticular injection and 
infusion. 

0720. The secreted polypeptide is also suitably adminis 
tered by Sustained-release Systems. Suitable examples of 
Sustained-release compositions include Semi-permeable 
polymer matrices in the form of shaped articles, e.g., films, 
or mirocapsules. Sustained-release matrices include poly 
lactides (U.S. Pat. No. 3,773.919, EP58,481), copolymers of 
L-glutamic acid and gamma-ethyl-L-glutamate (Sidman, U. 
et al., Biopolymers 22:547-556 (1983)), poly (2-hydroxy 
ethyl methacrylate) (R. Langer et al., J. Biomed. Mater. Res. 
15:167-277 (1981), and R. Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (R. Langer et al.) or poly 
D-(-)-3-hydroxybutyric acid (EP 133,988). Sustained-re 
lease compositions also include liposomally entrapped 
polypeptides. Liposomes containing the Secreted polypep 
tide are prepared by methods known perse: DE 3,218,121; 
Epstein et al., Proc. Natl. Acad. Sci. USA 82:3688-3692 
(1985); Hwang et al., Proc. Natl. Acad. Sci. USA 77:4030 
4034 (1980); EP52,322; EP 36,676; EP88,046; EP 143,949; 
EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 
4,485,045 and 4,544.545; and EP 102,324. Ordinarily, the 
liposomes are of the small (about 200-800 Angstroms) 
unilamellar type in which the lipid content is greater than 
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about 30 mol. percent cholesterol, the Selected proportion 
being adjusted for the optimal Secreted polypeptide therapy. 

0721 For parenteral administration, in one embodiment, 
the Secreted polypeptide is formulated generally by mixing 
it at the desired degree of purity, in a unit dosage injectable 
form (Solution, Suspension, or emulsion), with a pharma 
ceutically acceptable carrier, i.e., one that is non-toxic to 
recipients at the dosages and concentrations employed and is 
compatible with other ingredients of the formulation. For 
example, the formulation preferably does not include oxi 
dizing agents and other compounds that are known to be 
deleterious to polypeptides. 
0722 Generally, the formulations are prepared by con 
tacting the polypeptide uniformly and intimately with liquid 
carriers or finely divided solid carriers or both. Then, if 
necessary, the product is shaped into the desired formula 
tion. Preferably the carrier is a parenteral carrier, more 
preferably a solution that is isotonic with the blood of the 
recipient. Examples of Such carrier vehicles include water, 
Saline, Ringer's Solution, and dextrose Solution. Non-aque 
ous vehicles Such as fixed oils and ethyl oleate are also 
useful herein, as well as liposomes. 
0723. The carrier suitably contains minor amounts of 
additives Such as Substances that enhance isotonicity and 
chemical Stability. Such materials are non-toxic to recipients 
at the dosages and concentrations employed, and include 
bufferS Such as phosphate, citrate, Succinate, acetic acid, and 
other organic acids or their salts; antioxidants Such as 
ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyarginine or tripeptides; 
proteins, Such as Serum albumin, gelatin, or immunoglobu 
lins, hydrophilic polymerS Such as polyvinylpyrrolidone; 
amino acids, Such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbo 
hydrates including cellulose or its derivatives, glucose, 
manose, or dextrins; chelating agents Such as EDTA, Sugar 
alcohols Such as mannitol or Sorbitol, counterions Such as 
Sodium; and/or nonionic Surfactants Such as polySorbates, 
poloxamers, or PEG. 

0724. The secreted polypeptide is typically formulated in 
such vehicles at a concentration of about 0.1 mg/ml to 100 
mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing 
excipients, carriers, or Stabilizers will result in the formation 
of polypeptide Salts. 
0725) Any polypeptide to be used for therapeutic admin 
istration can be Sterile. Sterility is readily accomplished by 
filtration through Sterile filtration membranes (e.g., 0.2 
micron membranes). Therapeutic polypeptide compositions 
generally are placed into a container having a sterile acceSS 
port, for example, an intravenous Solution bag or vial having 
a stopper pierceable by a hypodermic injection needle. 

0726 Polypeptides ordinarily will be stored in unit or 
multi-dose containers, for example, Sealed ampoules or 
Vials, as an aqueous Solution or as a lyophilized formulation 
for reconstitution. AS an example of a lyophilized formula 
tion, 10-ml vials are filled with 5 ml of sterile-filtered 1% 
(w/v) aqueous polypeptide Solution, and the resulting mix 
ture is lyophilized. The infusion Solution is prepared by 
reconstituting the lyophilized polypeptide using bacterio 
static Water-for-Injection. 
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0727 The invention also provides a pharmaceutical pack 
or kit comprising one or more containers filled with one or 
more of the ingredients of the pharmaceutical compositions 
of the invention. ASSociated with Such container(s) can be a 
notice in the form prescribed by a governmental agency 
regulating the manufacture, use or Sale of pharmaceuticals or 
biological products, which notice reflects approval by the 
agency of manufacture, use or Sale for human administra 
tion. In addition, the polypeptides of the present invention 
may be employed in conjunction with other therapeutic 
compounds. 

Example 24 

Method of Treating Decreased Levels of the 
Polypeptide 

0728. It will be appreciated that conditions caused by a 
decrease in the Standard or normal expression level of a 
Secreted protein in an individual can be treated by admin 
istering the polypeptide of the present invention, preferably 
in the Secreted form. Thus, the invention also provides a 
method of treatment of an individual in need of an increased 
level of the polypeptide comprising administering to Such an 
individual a pharmaceutical composition comprising an 
amount of the polypeptide to increase the activity level of 
the polypeptide in Such an individual. 
0729. For example, a patient with decreased levels of a 
polypeptide receives a daily dose 0.1-100 ug/kg of the 
polypeptide for Six consecutive dayS. Preferably, the 
polypeptide is in the Secreted form. The exact details of the 
dosing Scheme, based on administration and formulation, are 
provided in Example 23. 

Example 25 

Method of Treating Increased Levels of the 
Polypeptide 

0730 Antisense technology is used to inhibit production 
of a polypeptide of the present invention. This technology is 
one example of a method of decreasing levels of a polypep 
tide, preferably a Secreted form, due to a variety of etiolo 
gies, Such as cancer. 
0731. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intrave 
nously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 
mg/kg day for 21 days. This treatment is repeated after a 
7-day rest period if the treatment was well tolerated. The 
formulation of the antisense polynucleotide is provided in 
Example 23. 

Example 26 

Method of Treatment Using Gene Therapy 
0732. One method of gene therapy transplants fibroblasts, 
which are capable of expressing a polypeptide, onto a 
patient. Generally, fibroblasts are obtained from a subject by 
skin biopsy. The resulting tissue is placed in tissue-culture 
medium and Separated into Small pieces. Small chunks of the 
tissue are placed on a Wet Surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room tem 
perature over night. After 24 hours at room temperature, the 
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flask is inverted and the chunks of tissue remain fixed to the 
bottom of the flask and fresh media (e.g., Ham's F12 media, 
with 10% FBS, penicillin and streptomycin) is added. The 
flasks are then incubated at 37 C. for approximately one 
week. 

0733. At this time, fresh media is added and Subsequently 
changed every Several days. After an additional two weeks 
in culture, a monolayer of fibroblasts emerge. The mono 
layer is trypsinized and Scaled into larger flaskS. 
0734 pMV-7 (Kirschmeier, P. T. et al., DNA, 7:219-25 
(1988)), flanked by the long terminal repeats of the Moloney 
murine sarcoma virus, is digested with EcoRI and HindIII 
and Subsequently treated with calf intestinal phosphatase. 
The linear vector is fractionated on agarose gel and purified, 
using glass beads. 
0735. The cDNA encoding a polypeptide of the present 
invention can be amplified using PCR primers which cor 
respond to the 5' and 3' end Sequences respectively as Set 
forth in Example 1. Preferably, the 5' primer contains an 
EcoRI site and the 3' primer includes a HindIII site. Equal 
quantities of the Moloney murine Sarcoma virus linear 
backbone and the amplified EcoRI and HindIII fragment are 
added together, in the presence of T4 DNA ligase. The 
resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is 
then used to transform bacteria HB101, which are then 
plated onto agar containing kanamycin for the purpose of 
confirming that the Vector has the gene of interest properly 
inserted. 

0736. The amphotropic pa317 or GP+am 12 packaging 
cells are grown in tissue culture to confluent density in 
Dulbecco's Modified Eagles Medium (DMEM) with 10% 
calf serum (CS), penicillin and streptomycin. The MSV 
vector containing the gene is then added to the media and the 
packaging cells transduced with the Vector. The packaging 
cells now produce infectious viral particles containing the 
gene (the packaging cells are now referred to as producer 
cells). 
0737 Fresh media is added to the transduced producer 
cells, and Subsequently, the media is harvested from a 10 cm 
plate of confluent producer cells. The Spent media, contain 
ing the infectious viral particles, is filtered through a milli 
pore filter to remove detached producer cells and this media 
is then used to infect fibroblast cells. Media is removed from 
a Sub-confluent plate of fibroblasts and quickly replaced 
with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus 
is high, then virtually all fibroblasts will be infected and no 
Selection is required. If the titer is very low, then it is 
necessary to use a retroviral vector that has a Selectable 
marker, Such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine 
whether protein is produced. 
0738. The engineered fibroblasts are then transplanted 
onto the host, either alone or after having been grown to 
confluence on cytodeX 3 microcarrier beads. 

Example 27 
Method of Treatment Using Gene Therapy-In 

Vivo 

0739. Another aspect of the present invention is using in 
Vivo gene therapy methods to treat disorders, diseases and 
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conditions. The gene therapy method relates to the intro 
duction of naked nucleic acid (DNA, RNA, and antisense 
DNA or RNA) sequences into an animal to increase or 
decrease the expression of the polypeptide. The polynucle 
otide of the present invention may be operatively linked to 
a promoter or any other genetic elements necessary for the 
expression of the polypeptide by the target tissue. Such gene 
therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/11092, WO98/11779; U.S. 
Pat. Nos. 5,693,622, 5,705,151, 5,580,859; Tabata H. et al. 
(1997) Cardiovasc. Res. 35(3):470-479, Chao Jet al. (1997) 
Pharmacol. Res. 35(6):517-522, Wolff J. A. (1997) Neuro 
muscul. Disord. 7(5):314-318, Schwartz B. et al. (1996) 
Gene Ther. 3(5):405-411, Tsurumi Y. et al. (1996) Circula 
tion 94(12):3281-3290 (incorporated herein by reference). 
0740 The polynucleotide constructs may be delivered by 
any method that delivers injectable materials to the cells of 
an animal, Such as, injection into the interstitial Space of 
tissues (heart, muscle, skin, lung, liver, intestine and the 
like). The polynucleotide constructs can be delivered in a 
pharmaceutically acceptable liquid or aqueous carrier. 

0741. The term “naked” polynucleotide, DNA or RNA, 
refers to Sequences that are free from any delivery vehicle 
that acts to assist, promote, or facilitate entry into the cell, 
including viral Sequences, viral particles, liposome formu 
lations, lipofectin or precipitating agents and the like. How 
ever, the polynucleotides of the present invention may also 
be delivered in liposome formulations (such as those taught 
in Felgner P. L. et al. (1995) Ann. NY Acad. Sci. 772:126 
139 and Abdallah B. et al. (1995) Biol. Cell 8501):1-7) 
which can be prepared by methods well known to those 
skilled in the art. 

0742 The polynucleotide vector constructs used in the 
gene therapy method are preferably constructs that will not 
integrate into the host genome nor will they contain 
Sequences that allow for replication. Any Strong promoter 
known to those skilled in the art can be used for driving the 
expression of DNA. Unlike other gene therapies techniques, 
one major advantage of introducing naked nucleic acid 
Sequences into target cells is the transitory nature of the 
polynucleotide Synthesis in the cells. Studies have shown 
that non-replicating DNA sequences can be introduced into 
cells to provide production of the desired polypeptide for 
periods of up to Six months. 

0743. The polynucleotide construct can be delivered to 
the interstitial Space of tissues within the an animal, includ 
ing of muscle, Skin, brain, lung, liver, Spleen, bone marrow, 
thymus, heart, lymph, blood, bone, cartilage, pancreas, 
kidney, gallbladder, Stomach, intestine, testis, ovary, uterus, 
rectum, nervous System, eye, gland, and connective tissue. 
Interstitial Space of the tissues comprises the intercellular 
fluid, mucopolysaccharide matrix among the reticular fibers 
of organ tissues, elastic fibers in the walls of vessels or 
chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or 
in the lacunae of bone. It is similarly the Space occupied by 
the plasma of the circulation and the lymph fluid of the 
lymphatic channels. Delivery to the interstitial Space of 
muscle tissue is preferred for the reasons discussed below. 
They may be conveniently delivered by injection into the 
tissues comprising these cells. They are preferably delivered 
to and expressed in persistent, non-dividing cells which are 
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differentiated, although delivery and expression may be 
achieved in non-differentiated or less completely differen 
tiated cells, Such as, for example, Stem cells of blood or skin 
fibroblasts. In Vivo muscle cells are particularly competent 
in their ability to take up and express polynucleotides. 
0744) For the naked polynucleotide injection, an effective 
dosage amount of DNA or RNA will be in the range of from 
about 0.05 g/kg body weight to about 50 mg/kg body weight. 
Preferably the dosage will be from about 0.005 mg/kg to 
about 20 mg/kg and more preferably from about 0.05 mg/kg 
to about 5 mg/kg. Of course, as the artisan of ordinary skill 
will appreciate, this dosage will vary according to the tissue 
Site of injection. The appropriate and effective dosage of 
nucleic acid Sequence can readily be determined by those of 
ordinary skill in the art and may depend on the condition 
being treated and the route of administration. The preferred 
route of administration is by the parenteral route of injection 
into the interstitial Space of tissues. However, other 
parenteral routes may also be used, Such as, inhalation of an 
aeroSol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. 
In addition, naked polynucleotide constructs can be deliv 
ered to arteries during angioplasty by the catheter used in the 
procedure. 
0745. The dose response effects of injected polynucle 
otide in muscle in vivo is determined as follows. Suitable 
template DNA for production of mRNA coding for polypep 
tide of the present invention is prepared in accordance with 
a standard recombinant DNA methodology. The template 
DNA, which may be either circular or linear, is either used 
as naked DNA or complexed with liposomes. The quadri 
ceps muscles of mice are then injected with various amounts 
of the template DNA. 
0746 Five to six week old female and male Balb/C mice 
are anesthetized by intraperitoneal injection with 0.3 ml of 
2.5% Avertin. A 1.5 cm incision is made on the anterior 
thigh, and the quadriceps muscle is directly visualized. The 
template DNA is injected in 0.1 ml of carrier in a 1 cc 
Syringe through a 27 gauge needle over one minute, approxi 
mately 0.5 cm from the distal insertion site of the muscle 
into the knee and about 0.2 cm deep. A Suture is placed over 
the injection site for future localization, and the Skin is 
closed with Stainless Steel clips. 
0747. After an appropriate incubation time (e.g., 7 days) 
muscle extracts are prepared by excising the entire quadri 
ceps. Every fifth 15 um cross-section of the individual 
quadriceps muscles is histochemically stained for protein 
expression. A time course for protein expression may be 
done in a similar fashion except that quadriceps from 
different mice are harvested at different times. Persistence of 
DNA in muscle following injection may be determined by 
Southern blot analysis after preparing total cellular DNA and 
HIRT Supernatants from injected and control mice. The 
results of the above experimentation in mice can be use to 
extrapolate proper dosages and other treatment parameters 
in humans and other animals using naked DNA. 

Example 28 

Transgenic Animals 

0748. The polypeptides of the invention can also be 
expressed in transgenic animals. Animals of any species, 
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including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non 
human primates, e.g., baboons, monkeys, and chimpanzees 
may be used to generate transgenic animals. In a specific 
embodiment, techniques described herein or otherwise 
known in the art, are used to express polypeptides of the 
invention in humans, as part of a gene therapy protocol. 

0749 Any technique known in the art may be used to 
introduce the transgene (i.e., polynucleotides of the inven 
tion) into animals to produce the founder lines of transgenic 
animals. Such techniques include, but are not limited to, 
pronuclear microinjection (Paterson et al., Appl. Microbiol. 
Biotechnol. 40.691-698 (1994); Carver et al., Biotechnology 
(NY) 11:1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 
4,873,191 (1989)); retrovirus mediated gene transfer into 
germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., USA 
82.6148-6152 (1985)), blastocysts or embryos; gene target 
ing in embryonic stem cells (Thompson et al., Cell 56:313 
321 (1989)); electroporation of cells or embryos (Lo, 1983, 
Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (See, e.g., 
Ulmer et al., Science 259:1745 (1993); introducing nucleic 
acid constructs into embryonic pleuripotent Stem cells and 
transferring the Stem cells back into the blastocyst; and 
sperm-mediated gene transfer (Lavitrano et al., Cell 57.717 
723 (1989); etc. For a review of such techniques, see 
Gordon, “Transgenic Animals.” Intl. Rev. Cytol. 115:171 
229 (1989), which is incorporated by reference herein in its 
entirety. 

0750 Any technique known in the art may be used to 
produce transgenic clones containing polynucleotides of the 
invention, for example, nuclear transfer into enucleated 
oocytes of nuclei from cultured embryonic, fetal, or adult 
cells induced to quiescence (Campell et al., Nature 380:64 
66 (1996); Wilmut et al., Nature 385:810-813 (1997)). 
0751. The present invention provides for transgenic ani 
mals that carry the transgene in all their cells, as well as 
animals which carry the transgene in Some, but not all their 
cells, i.e., mosaic animals or chimeric. The transgene may be 
integrated as a Single transgene or as multiple copies Such as 
in concatamers, e.g., head-to-head tandems or head-to-tail 
tandems. The transgene may also be Selectively introduced 
into and activated in a particular cell type by following, for 
example, the teaching of Lasko et al. (Lasko et al., Proc. 
Natl. Acad. Sci. USA89:6232-6236 (1992)). The regulatory 
Sequences required for Such a cell-type specific activation 
will depend upon the particular cell type of interest, and will 
be apparent to those of skill in the art. When it is desired that 
the polynucleotide transgene be integrated into the chromo 
Somal Site of the endogenous gene, gene targeting is pre 
ferred. Briefly, when Such a technique is to be utilized, 
vectors containing Some nucleotide Sequences homologous 
to the endogenous gene are designed for the purpose of 
integrating, via homologous recombination with chromo 
Somal Sequences, into and disrupting the function of the 
nucleotide Sequence of the endogenous gene. The transgene 
may also be Selectively introduced into a particular cell type, 
thus inactivating the endogenous gene in only that cell type, 
by following, for example, the teaching of Gu et al. (Gu et 
al., Science 265:103-106 (1994)). The regulatory sequences 
required for Such a cell-type specific inactivation will 
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depend upon the particular cell type of interest, and will be 
apparent to those of Skill in the art. 
0752 Once transgenic animals have been generated, the 
expression of the recombinant gene may be assayed utilizing 
Standard techniques. Initial Screening may be accomplished 
by Southern blot analysis or PCR techniques to analyze 
animal tissues to Verify that integration of the transgene has 
taken place. The level of mRNA expression of the transgene 
in the tissueS of the transgenic animals may also be assessed 
using techniques which include, but are not limited to, 
Northern blot analysis of tissue samples obtained from the 
animal, in Situ hybridization analysis, and reverse tran 
scriptase-PCR (rt-PCR). Samples of transgenic gene-ex 
pressing tissue may also be evaluated immunocytochemi 
cally or immunohistochemically using antibodies Specific 
for the transgene product. 

0753) Once the founder animals are produced, they may 
be bred, inbred, outbred, or crossbred to produce colonies of 
the particular animal. Examples of Such breeding Strategies 
include, but are not limited to: Outbreeding of founder 
animals with more than one integration site in order to 
establish Separate lines, inbreeding of Separate lines in order 
to produce compound transgenics that express the transgene 
at higher levels because of the effects of additive expression 
of each transgene, crossing of heterozygous transgenic ani 
mals to produce animals homozygous for a given integration 
Site in order to both augment expression and eliminate the 
need for Screening of animals by DNA analysis, crossing of 
Separate homozygous lines to produce compound heterozy 
gous or homozygous lines, and breeding to place the trans 
gene on a distinct background that is appropriate for an 
experimental model of interest. 

0754) Transgenic animals of the invention have uses 
which include, but are not limited to, animal model Systems 
useful in elaborating the biological function of polypeptides 
of the present invention, Studying conditions and/or disor 
derS associated with aberrant expression, and in Screening 
for compounds effective in ameliorating Such conditions 
and/or disorders. 

Example 29 

Knock-Out Animals 

0755 Endogenous gene expression can also be reduced 
by inactivating or "knocking out the gene and/or its pro 
moter using targeted homologous recombination. (E.g., See 
Smithies et al., Nature 317:230-234 (1985); Thomas & 
Capecchi, Cell 51:503–512 (1987); Thompson et al., Cell 
5:313-321 (1989); each of which is incorporated by refer 
ence herein in its entirety). For example, a mutant, non 
functional polynucleotide of the invention (or a completely 
unrelated DNA sequence) flanked by DNA homologous to 
the endogenous polynucleotide Sequence (either the coding 
regions or regulatory regions of the gene) can be used, with 
or without a Selectable marker and/or a negative Selectable 
marker, to transfect cells that express polypeptides of the 
invention in Vivo. In another embodiment, techniques 
known in the art are used to generate knockouts in cells that 
contain, but do not express the gene of interest. Insertion of 
the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches 
are particularly Suited in research and agricultural fields 
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where modifications to embryonic Stem cells can be used to 
generate animal offspring with an inactive targeted gene 
(e.g., see Thomas & Capecchi 1987 and Thompson 1989, 
Supra). However this approach can be routinely adapted for 
use in humans provided the recombinant DNA constructs are 
directly administered or targeted to the required site in vivo 
using appropriate viral vectors that will be apparent to those 
of skill in the art. 

0756. In further embodiments of the invention, cells that 
are genetically engineered to express the polypeptides of the 
invention, or alternatively, that are genetically engineered 
not to express the polypeptides of the invention (e.g., 
knockouts) are administered to a patient in Vivo. Such cells 
may be obtained from the patient (i.e., animal, including 
human) or an MHC compatible donor and can include, but 
are not limited to fibroblasts, bone marrow cells, blood cells 
(e.g., lymphocytes), adipocytes, muscle cells, endothelial 
cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding 
Sequence of polypeptides of the invention into the cells, or 
alternatively, to disrupt the coding Sequence and/or endog 
enous regulatory Sequence associated with the polypeptides 
of the invention, eg., by transduction (using viral vectors, 
and preferably vectors that integrate the transgene into the 
cell genome) or transfection procedures, including, but not 
limited to, the use of plasmids, cosmids, YACs, naked DNA, 
electroporation, liposomes, etc. The coding Sequence of the 
polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or 
promoter/enhancer to achieve expression, and preferably 
Secretion, of the polypeptides of the invention. The engi 
neered cells which express and preferably Secrete the 
polypeptides of the invention can be introduced into the 
patient Systemically, e.g., in the circulation, or intraperito 
neally. 

0757. Alternatively, the cells can be incorporated into a 
matrix and implanted in the body, e.g., genetically engi 
neered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as 
part of a lymphatic or vascular graft. (See, for example, 
Anderson et al. U.S. Pat. No. 5,399,349; and Mulligan & 
Wilson, U.S. Pat. No. 5,460,959 each of which is incorpo 
rated by reference herein in its entirety). 

0758. When the cells to be administered are non-autolo 
gous or non-MHC compatible cells, they can be adminis 
tered using well known techniques which prevent the devel 
opment of a host immune response against the introduced 
cells. For example, the cells may be introduced in an 
encapsulated form which, while allowing for an exchange of 
components with the immediate extracellular environment, 
does not allow the introduced cells to be recognized by the 
host immune System. 

0759 Transgenic and “knock-out' animals of the inven 
tion have uses which include, but are not limited to, animal 
model Systems useful in elaborating the biological function 
of polypeptides of the present invention, Studying conditions 
and/or disorders associated with aberrant expression, and in 
Screening for compounds effective in ameliorating Such 
conditions and/or disorders. 

0760. It will be clear that the invention may be practiced 
otherwise than as particularly described in the foregoing 
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description and examples. Numerous modifications and 
variations of the present invention are possible in light of the 
above teachings and, therefore, are within the Scope of the 
appended claims. 
0761 The entire disclosure of each document cited 
(including patents, patent applications, journal articles, 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 172 

<210> SEQ ID NO 1 
&2 11s LENGTH 733 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 

Apr. 14, 2005 

abstracts, laboratory manuals, books, or other disclosures) in 
the Background of the Invention, Detailed Description, and 
Examples is hereby incorporated herein by reference. Fur 
ther, the hard copy of the Sequence listing Submitted here 
with and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. 

gggat.ccgga gcc.caaatct tctgacaaaa citcacacatg cccaccgtgc ccago acctg 60 

aattic gaggg to caccg to a gttctitcc tot tocc cccaaa accolaaggac accotcatga 120 

totcc.cggac to citgagg to acatgcgtgg togtggacgt aagccacgaa gaccct gagg 18O 

toaagttcaa citggtacgt.g. gacgg.cgtgg aggtgcatala toccaagaca aag.ccg.cggg 240 

aggag cagta caa.ca.goacg taccgtgtgg to agcgtcct caccgtcct g caccaggact 3OO 

ggctgaatgg caaggagtac aagtgcaagg to tccaacaa agcc citcc.ca accoccatcg 360 

agaaaac cat citccaaagcc aaagggcago cocq agaacc acaggtgtac accotgcc cc 420 

catcc.cggga to agctgacc aagaacCagg to agcctgac cit gcctggto: aaaggcttct 480 

atccaag.cga catc.gc.cgtg gagtgggaga gCaatgggca gocq gagaac alactacaaga 540 

ccacgc.citcc cgtgctggac to cqacggct cottctitcct citacagdaag citcaccgtgg 600 

acaagag cag gtggcagcag gggaacgtot totcatgctic cqtgatgcat gaggctctgc 660 

acaac cacta cacgcagaag agcct citcc c totcitcc.ggg taaatgagtg cqacggcc.gc 720 

gactictagag gat 

<210> SEQ ID NO 2 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 
&22O > FEATURE 
<221 NAME/KEY: Site 
<222> LOCATION: (3) 
<223> OTHER INFORMATION: Xaa equals any of the twenty 

L-amino acids 

<400 SEQUENCE: 2 

Trp Ser Xaa Trp Ser 
1 5 

<210> SEQ ID NO 3 
&2 11s LENGTH 86 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 3 

733 

naturally ocurring 

gcqccitc gag attitcc.ccga aatctagatt toccc.gaaat gattitcc.ccg aaatgattitc 60 

ccc.gaaatat citgccatcto aattag 86 
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-continued 

agggcttittcaacagag cac agctgcttct citcaccagto: ctagaagtgg gaatcctggc 200 

tatatagttg ggaagccact cittggctotg act gatgata taagttactic aatgaccctic 260 

ttacagagcc agggtaatgg aagttgctct gttaaaagac atgaagtgca gtttggagtg 320 

aatgcaatat citggatgcaa gotcaggttg aagaagg cag actgcago.ca cittgcagoag 38O 

gagatttatc agacitctt.ca toggaaggc.cc agaccagagt atgttgc.cat citttggtaat 4 40 

gctgacccag cccagaaagg agggtggacc aggatcc toa acagg cact g cago atttca 5 OO 

gctataaact gtact tcc to citgtc.tcata ccagtttccc toggagat.cca gg tattgttgg 560 

gcatatgtag gtc.tcc tdtc caa.ccc.gcaa got catgitat caggagttcg attcc tatac 62O 

cagtgc.cagt citatacagga ttctoragcaa gttacagaag tat citttgac aactcittgtg 680 

aactttgttgg acattaccca gaa.gc.cacag cct coaaggg gccaa.cccaa aatgg actogg 740 

aaatggcc at togactitctt toccittcaaa gtggcattca gcagaggagt attct citcaia 800 

aaatgctdag totctoccat cottatcctg tacctcittac tacttggagt totcaaccta 860 

gagacitat gt gaagaaaaga aaataatcag atttcagttt toccitat gag aaactctgag 920 

gcagocactt atcttggcta aatagaacct cacct gctoa to accagaga gcatttagga 98O 

taatagagga cctaactgaa gaatccttg tatatgaaag gagittattitt agaaaagcaa. 20 40 

taaaaatatt titattoatma aaaaaaaaaa aaaaaaaaaa aaaaaaaaa. 2089 

<210> SEQ ID NO 20 
<211& LENGTH: 1281 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 20 

agcgtoactg accagaagga cct gtggcag attccagaaa aggtotc.cct ataagaagct 60 

gctgtc.citcc ctataactta togg cactg.cg atttittgcto ttgag catt g g g ccc.gtacc 120 

cagoctogggit aatatagotg citgctggaag tacgagaag togcaa.gctgg cqatgcagag 18O 

gggtgcgcag to cagogtga act acagtica ggg cagoctog aag gatgcag catcago atc 240 

aacgagalaca gcaa.gtgggt gggtgaaaag gaatagaa.gc agagaaaatc aggaaatgct 3OO 

tatatatago: aaaaacaaaa tacccatctg gaaaatatoc aaaaaatgac to Cagacitct 360 

cittagttggc aatgccaaat gctittagaaa ttattoatgt gttaa attca gttatgc.ca.g 420 

ttct cactaa citactittata to catgtctg toggggaattic ttgcagaggg cattgttcag 480 

citattagaat tactggggtg goagttcc cc tttitcc.cagt to attgttgga ccaaactaca 540 

ggct cittctg atcttact gc tittctgaagc agc.ca.gcago gtagataatt cottgacittg 600 

ttittatttaa aaaatatoac toggagattta gtaggagtgt totatcacac caattcticat 660 

totgttittca accaaggatt citggagtact citgatag cat tiggitttcatt totcatgtc.g 720 

to citggcaag cataattittg tagtttatct cagtttcagg tagaagctgc agaag cagag 78O 

agcagoctac ccacaaaagg g g to cagttg gttct citagc ccctdagct g agtgg caggc 840 

agtctatatgtttgct catc. tctgcactgt gcc tdgtgct gtgcttagag gagaa.gcaaa 9 OO 

ggaaggagcg totagt coaa gtggaaagcc aggatagaca gctggtaaaa citc.gc.ccatc 96.O 

tottgcctitc cittcttgcct tctggataat tigtgtttittg caatagottc. tcatttccct 1020 

totaaagaag aaaagcaaaa agcaaaagcc aaacaaatat acacatattt tatat caaag 1080 
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-continued 

atgtttgcaa aagttgtttctgtaactcat tdottagcaa togtaccgta ggggaattitt 1140 

catactgggc tacagaatac titatgcattt ttgtagttta tittaaaattic totaaag agg 1200 

caatgtgtta aaggaatcct aaagtaagtc tttgtataaa goaaatgg to citt.ccct caa 1260 

aaaaaaaaaa aaaaactcga g 1281 

<210> SEQ ID NO 21 
&2 11s LENGTH 1761 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (1207) 
<223> OTHER INFORMATION: n equals at, g, or c 

<400 SEQUENCE: 21 

gctogtgcat tdatacagga gatgttatga ttitts cotgt actittcttgc titcacaagat 60 

titatggctgg tittgatctitt gtacticcaca gttgttittag attcatcact tttgtttgtc 120 

ccacatcc to tdatcc ccto agg acctg.cg cagtc.ctgct atgttgttggit tat cagg acc 18O 

titccaaatcc agttitt.ccga tatttgcaga gtgttgaatga attgttgagc actittgcto a 240 

actctgactic acco cagoag gttttacagt ttgtgccaat ggagg tactic cittaaggggg 3OO 

ccct gcttga tttitttgtgg gatttgaatg citgcc attgc taaaagg cat ttgcatttca 360 

ttattoaaag agagagagaa gaaattatca acago cittca gttacaaaac toga acatatg 420 

citttctgaga ttcaactitta to atttctta taatttgccc agtatttgcatcctgttgct 480 

citattaattit aaaaacctitt tattittgggg aaag.gc.caac atttgcatca ttcaaagtct 540 

cattaattct ggaaaaccat coattctgat citctagg gta tatacaccca caggcataga 600 

gctottccac gtggtggaat citatgcaatgatagatatto acactictaaa tatgaggtot 660 

gtgitatgtgt atgggtggcc acago catgc titacctatoc catttagttg gttcttacitta 720 

atctgcttaa gatttgcatc tatgtacctt tagttcagatt agtttitttitt titccago.cga 78O 

tittcctcitta gtggctaatg citgttagtga atttitccaac taattitcctc. tcattggitta 840 

atgttgttaa toga attgaga gaggtaattg aggaaaggaa atgagtaaat cactgttcag 9 OO 

caac acto at titc.cgittaac acatcagtta taattitcag gga attcatc. tc.gc.ca.gatt 96.O 

cittgataaca toccattcat tdcc.cittagg tdattgacco tattittctta catggctcaa O20 

ataaaactag tatgctgttg tatgaatctt ttact gacca caccatccaa citataaaaat O8O 

ataacgggiac agctittaaac caaagatcat gottagaaca atgaaaaatt atttgttgta 14 O 

totaatacac goct9tattg tdaaaagctt catttagcaa tdatgtaata atttittaact 200 

to caggnaaa taatctgttga atggaaag at tttittaagat tittgagatag totttagtct 260 

catgttggga acacatgaat gtgatgaaca tagtgaatac taaagaaaac gottcag act 320 

ttcagatgat g gttcagaat ttaaaattitt taatcttittc taatttcttt ttittcagtgt 38O 

gaaaatagoa citttaccalaa agattagcca toaaatggitt attittgc.cag ttacatttga 4 40 

tittcttttgt atctgcaatg taatgagtta ttittatttct tctgtatttg cagtgtaatg 5 OO 

agttitttgtg gcaaagtgta ttaa.gcaatt titt cattatc ttgaagttcc acaaagtgga 560 

gaatatttat attctdacat gcattittagg cacttittgat atgtgaaaat agatgitatitt 62O 

totgatgcat ttggittaata aatattaatc tdaacatttt catgttctitt gctattittga 680 
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cc.caggacag gagtggagtc. ccc.gc.catgc citc cattcac caggctg.ccc totgtaacaa 78O 

agaaaccoct gagaaggaag gttctggaga cct gg caggg titcgtaggga gotttccaat 840 

citgatttgtt ttggcgattt atacaaccala acticcaagcc cagttcc gaa gottctgagcc 9 OO 

titcCatggcc to aggctggg attcaggtgc ctd gaggtgg gggataccc.g. cacco agcc.c 96.O 

<210 SEQ ID NO 29 
&2 11s LENGTH 1067 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 29 

ggcagagaat agittatgcac aaaaataatt tattitttgttg totattatto aggtt attat 60 

to aggtgttc gtgttittaat ttgttaaact tcc cacaaac atatgctgtt goaaagg gcc 120 

aggcagggaa agatcagtgc ticaagctaaa agaatgaawg cittaatgtgg acttittaggc 18O 

actaatacct ggatagaaga gg tatttgga ggcagagatg ttittcttggt gttcc to aaa 240 

ccacrg cata caagta acco ttata acact coctaatcta gcaataaatt gtgccitagac 3OO 

atgaatcc to citctgactitg aagaactact gctctgg gaa goalactaaat aatccaaatc 360 

ttagcactkg atcatacago coatatggag ttctittatac gatgactgct tcattgtata 420 

aatcctcitct coccactcaa gocittaaact cittcgag cqc agaaattitta ttkgtccitca 480 

ttgtacacca aacaatgtta aatacticagt aaatacctgg cag actogaat tdagg cagta 540 

cggcttatag gaaaawtcta cotgalacaca catgagacitc aaawtacttic titgaatttac 600 

atcatgacca accatccact tttactgcaa agagaactitt toatacagat tatttccaaa 660 

accoaatggit toccagtcat cacagottgt coctd accoa gttctoctitc. tcaacct gat 720 

tgcaatctaa citccctccitc cctitccctcg tottttcaag atgcaccacg citggtgcatc 78O 

ttgaaccotg ccaggaacgg tacctcatct titccccttaa aatatttittc atttgcaact 840 

gcattaataa agacgacagg cagoctotgg agagaaytct gaatacctgc cc gacccacc 9 OO 

to agggagtg ccactcgg.cg taccgagcct cacaggagaa atgtggcc.ca gcc caag.ccg. 96.O 

cc catgttcc to agagttgg gaaggaggaa gacatttcta cqtgaaagtt to attgctitt 1020 

aagggacaaa accoaaaatt togcaatcgtt ttcaaaacaa actic gag 1067 

<210 SEQ ID NO 30 
&2 11s LENGTH 1063 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (965) 
<223> OTHER INFORMATION: n equals at, g, or c 

<400 SEQUENCE: 30 

ggcagaggca taactctgct tatttalaggt ggtttggttt gtgccaa.gct aaaggaggga 60 

atattgattg aattacttitt ttaaaatgca attaatttitt atttaattgt tittcc ctgga 120 

gttgttggggit tagg tattg cagtttaaag cagtttggat gtgctgataa tttittittctg 18O 

attatcttca agtctocatg gacagtgtca citgcaggtot attcatgctt togttccitcc 240 

tttacctgcc titcatctgct ttctotgggc attggtaccc atacccaggt gtggtoagtt 3OO 

ggagta acto citgccttgct g g g cittaact gtggtgtttctgggcctaag goaattggaa 360 
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catctgtagt ttatttccta atcccaattt tatggaggitt tatgttctag citttgattoa 420 

attacticcita agtagtggcc cqtattaagt agaggctgtg tdagacaaga cacttaatgt 480 

agcc ccttgg agctgctggg to cittittcat cagaatttgg citaatgatgc citctotctitt 540 

tttacacact aagcctaata taact agtaa toga acct cat taataatttg tattggcaga 600 

tgtgaggtgt cacacattaa alactotttta cac catgagc attgactitca titcggtoagt 660 

gagggaggat gcaaccacct ttgccaaaat aggaaggaag agaag accoa gagttitt cag 720 

ggaacgga at taalatago ac tittaacaa.gc titggcggagg cagtggggtg aggagaggaa 78O 

gttaataggc citagg gagga gagtatctoa citggtttcto caagctgatt cittctgggtg 840 

ccaa.gaga.gc tigtggaalacc cacagaggaa toccc.cggitt cottt cottc cittctttctg 9 OO 

gtaagg gttt agatctattt atttgatggit cagcc titcca gttittatcag caccggtotc 96.O 

tittgnacaac titc.ccaaatg tacaaacticc agacagatga gtacagttgg totttitc.cgg 1020 

ggagggtgtt gcticcotgtg gtctgtcaca gccagagagc agg 1063 

<210> SEQ ID NO 31 
&2 11s LENGTH 14.30 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 31 

ggcacgagca cittatgtgtt togcattcto cqtcatcatt citggc.cgggg cqggcagttc 60 

taggagttgg alactcagtcc tdgtggaaaa galagtogtg gagggagggc taggg.ccgtg 120 

ggggaactgc tict gctgagc citctitcctica cct gctocitt cottaggacta acctgaaagg 18O 

citaaggtacc aggctgaagt cagtgctdag aaaac caatc gtc attctitt goggttttitt 240 

ttcttgaaga gcc actittct citttaccttg ttctagocto ttggaggtag ggtttctgca 3OO 

attccaaagg cc.gtacacag cotctdacca toag accact ttittaaggct cittcgttcat 360 

acctagotcg aagatt cact tcc to aggaa goc attittag ttacaaatct gggaaaactt 420 

aaaatgctitt cattgttgcca totttitctgt tdcagottca gtaccgtacc tagtggtoag 480 

gcatacttac aagtttctitt ttacagtaac cccttgttgga catctaataa atggtoatta 540 

ttttittagta citagtttgtt titcctgaaca citgitaag atc tatgactgac gtttgatacc 600 

ttaaag cagt gccatataat aactacccac tatttgttct ttatttctgt cagataaaaa 660 

tgttctatot agtgtctaca gito atttittt ttittaactag aatttagatt tdgaagtagt 720 

ttittct atta gttgatttgc atgaaataca aaattaggaa aaggcttatt coaccitcaac 78O 

citagttgaac tattaatgat tttitttittitt ttittgaggat ttgggctcitt totagataga 840 

aaatcaccct gaacttctag citttgcattg tdaagtgagc atcatgaaga tigagaaaatg 9 OO 

ttgg gagatc atttittgcaa agggcataat agtcggcatt cagatatgag tita acto cag 96.O 

agggaaaatt gcaa.gctgtc atgttggcct tottcct citc aacctitctgg talaccitaa.ca 1020 

agct cotaca ggttgtatgt galaattgcaa gatgattata tag coct gtt gaatttacaa 1080 

ccagat cittg citttcaaacc attattagcc aagggitttga titccacacct gtgttcatcg 1140 

atttitttggit attagacatt gctgtaactc tattittcact ttittcatctg. ittatcttggc 1200 

to acttaagg gagaaggitat cagcagocta ggaccacttg gtttctgttt titatgtttca 1260 

tagttcatgg citgataaaaa ttacctgtcc ttaggcc gag togcagtgcct cacacct gta 1320 
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atcc cago ac tittgggaggc cq aggtgagt agatcacct g agatcaggag titcga gacca 1380 

gcctggacaa caagagcaaa acticcatcto caaaaaaaaa aaaaaaaaaa 1430 

<210> SEQ ID NO 32 
&2 11s LENGTH 1382 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (1339) 
<223> OTHER INFORMATION: n equals at, g, or c 

<400 SEQUENCE: 32 

gctttgttga tigtgccattt tagtgctctg. tcgttcacat tttgttgttitt gcc actggct 60 

tttitcgtttc. tccagaaaca ttgttacttic acticacaaat ttggtoaaaa tatgcaatac 120 

to acatttica gagittagttt toaatggaag aaatgagcaa aggtttittat tittagttaat 18O 

atagaaattt gaataattica gagtacagaa aggaacacat titcat galaca togtgggaat 240 

ttitt cactta atgitattata titccaccaat atacaaatat ttgitatyatt ttagg goagt 3OO 

tagaatagaa aatacattitt cagtagaatc gttaataaat gaatagaaaa atgagaactic 360 

attggtgagg tagaga.gcaa acacacacta agg gagtgac ttgtaattga gcagaaattit 420 

cctttgagtt toctaatago caaagcaaaa gaaaaaaaaa aaaggaagga aacaaactta 480 

caaactcitta coatctaaaa aagaaatcat accattttitt aggtggtaca aacatttittc 540 

tattatcaaa citagaggtgg cittttaccat gtgaatattt ttataaaggc tigtggaatga 600 

taatgtgaaa attccagggg ggaaagtaag caagaaagta aagctgcaga gctgcatott 660 

gggagt cagg togacagaggit gaggagttgg ataggttggit gtc.to aggta cittgaatytc 720 

tggggtggitt ttcttctgcc tagaaaggct tittgggaaag taaatgttgaa gtcacaagta 78O 

gagaaaggaa acatcagaag agaga cagcc tagagtttg cagagctaag atcto aggtt 840 

aatggittatc toccc.caggg acaaaggatg ttgtacccitt titccittagga tttittcttag 9 OO 

gcatttaact aatgttccct tattttacct agccttgttgt cataccaaac tdacatttca 96.O 

aagagcagoa agtgcctcitt goaga acact g g g togctta aac aggatgc aataataata 1020 

citcttaaacg gtgtacattt tittaaaatgt cittitttgtat ataakwwaaa tataagagct 1080 

gtag cittagc ticactaattg cct tccttitt to cagaaaat gtgttggtgt attcagaagc 1140 

agat citttct tacaaggaca gattgtttaa agctaac tag tattgtag to aacgcttacc 1200 

caaggg caga atagagctga totagaa.gcaa atcttgaatt caatticgitat ttatatttitc 1260 

aggaactcta aaattaattg atctttctgttctg.cccttctgtcgtaact gccacagotc 1320 

cagotctggg cqacagagnc aagacitcc.gt citcaaaaaaa aaaaaaaaaa aaggg.cggcc 1380 

gC 1382 

<210 SEQ ID NO 33 
&2 11s LENGTH 15 O2 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 33 

gctgattacc tittatgttgg tittctottat tatttgttcto ttgctag atc tactaaacca 60 

acco agcttg citcagagatc. tcatattgaa goalacataca ggcaatccac atctttctitt 120 
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to aaccagaa atttittaaga act at gg.cgc tigaaaagtat ggaccitcatt cogtttgtct 1680 

aattcagaaa totago attcg titatggagaa gtgtgagagg aagctgagtt accolagacitg 1740 

gggaag.cgga tigctato agg tittcttgttc. tcc to aaggit citgaaagttt go.gtocaaga 1800 

tactitcat at ttgttgtag to gggctgggca ggtoc tocct gtcagtatcc agatgaatgg 1860 

citggattcac gatggaalacc toctotgc.cc atcatgttgg gacittctgtg agctotgtc.c 1920 

to cagaaa.ca gatcct coag ccactaacct gaccc.gagct citgcc acttig atctttgttc 1980 

citgttcctcg a 1991 

<210 SEQ ID NO 36 
<211& LENGTH: 2321 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (787) 
<223> OTHER INFORMATION: n equals at, g, or c 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (880) 
<223> OTHER INFORMATION: n equals at, g, or c 

<400 SEQUENCE: 36 

gtgaaagtgg gccittggaaa aakttctgaa ttaaagaaaa gotgcatctg. cacggaatgc 60 

agtgttgatac attctotaaa goaacatgtt gtaaaattitt actgctttct tattgttgttt 120 

tatatottgt tittcto cagg citt.cgtggac to gaccagag aag caagagg tatagottac 18O 

citgaccacta gccagtctitt agttittgaaa goattacagt ttaactcacc attgcagttt 240 

aataaccaga catgctaaac taattagtaa tittagctaaa gaataggtog atagtgg tag 3OO 

acattacitta gcaatagitat catttaggat gagcaa.gcaa gotgtgttgg gagtggatga 360 

acaaatccat attattitcct aaaactggat cittattotot tactggtgct g gtaaaatca 420 

catcCaggta attacaccaa tagaaataaa ttgcc.cccaa titcc.caggcc agg cattttg 480 

aaatggtgaa agttttittga citcacatggit tatgttggct citggaccata aagttcacaga 540 

gttagtgatc taaaaaccoa citcctcccitt toctittccag citcaactcat cittgttgctc 600 

acttattitta taatgatcag tottggtaaa ttatcacatc acgtttcatc. tcaaaag caa 660 

tgcaaatgac atctotcgitt g gtttitcc.ca aattgctaaa cigtatctotg titacttittat 720 

agag catyaa attitat gaga ttagaatgat gtggtacaaa togttittatgttttittaaag 78O 

toagtanc at tta accitttgaaatttct cit gactic attgc titcagtttgg ataatgtggg 840 

acttartittg aaaactgaar ttaagtatta atctittaggn tittgattgcc acatctoaag 9 OO 

amccitactta toatcatgam tataatttitt taccc.gattt atatgaagta acatatagtg 96.O 

aaaatgaaac cagtgg actt Cagatgagat tdaag gatct aatctotaag gactitttitta 1020 

aagttgccitt toccittittat coagatgggg citttgatcgt gtaatgctat aaatgcagaa 1080 

catcatgatc ctatagattctgtattittaa tittggitaaat citatcccitta gitotttcmga 1140 

aatgataayit attcagaacg tataactcaa gtgttcaggit caaggy tata catatttata 1200 

tgctgtttaa tatttaaaag titg actg.cct gtc.cccaggc actgatctta gtttctg.cmc 1260 

atgaac aggc tigc cattgtc. maattcartt cmittataaac titccygtgtw talagacitgtc. 1320 

citcc cygtca ttgggatgac tottaagtgc acago citcac toga gaggctt coc scctgtg 1380 



US 2005/0079537 A1 Apr. 14, 2005 
91 

-continued 

gcacaggaat cacttagtgc tigtcacaggit toggtgctitt attgtccaaa agt catggac 4 40 

ccactgggat toggggaagag agaga agggit taattatcag ccaytcttaa goagctacag 5 OO 

atctoattct gcttgcctitc atacaactitt cottgtcatt citcatttaga gctggttgag 560 

gaggagct ga gatttatcag g gag cattaa gqagatgtta agaga attat tattgtaagt 62O 

ggaagtaata ggtttactico catgaaag.ca gacacct cac totgtttitt.c agaagtgtc.c 680 

titat catgag tdtcttacitt toggacgtaat tdactittcaa gtgaatgct g ccc.ctagggc 740 

to agaagttc cattctictoc totttgtc.tc atttggagat galagaccata agtccagatg 800 

agtgcaaaag aaggcticagg titatggccaa titt cattttg taagttctaa aag cattagc 860 

acttittacct ggaaggaggg agacaaaaac attittgatga gaagaataat tat cattaac 920 

cittcatattt ttggggaaaa aaggagttitt cittgccatca atatotttitc atacttgccc 98O 

agagct catc. tcc to cittct gctgcago: ct g g g togtoag catgactittt totctggatg 20 40 

gctggtaggt ggcacaccct gaagttgttgc aggagccata gtaaaag cat titcaggggaa 2100 

gatagt citaa toacactgga gtctatotgt gitatcct caa agg gagaact g g g catctgg 216 O 

cagata attc catcatcaaa totgtagtga gcc tact gca aaataagaat totctittaga 2220 

aggctggtot gtggacatca ttaaacagga gaaattitcca catggagaaa titt.cctgaaa 228O 

gaaactagat aggaattaaa aaaaaaaaaa aaaaacticgt a 2321 

<210 SEQ ID NO 37 
&2 11s LENGTH 1558 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 37 

ggittittggag tatatatatt gtatgccatgaactatattt ttctgctitat ggctttgcct 60 

catttaattg ccatago act tacatggggc agg tattoat titt cotgctt agcaaataag 120 

gaaactgaat titcagagatg to aggtaacc toccitactitc acacactagg agttittgatg 18O 

tittaattittgaactaagatc tatctggctt gaaagctcitt to cattaaac aaccttgaac 240 

aatatactitg gaacgtaggt gtgtttittgg cacagaacat gg catgtgtg tdagggattg 3OO 

aacacagact tocccagatt caaacttacc aatcttctgt titcatgtgcc cagaagaaac 360 

agcctgtttc. tcagoctoaa accolaaactt citagttgtct to attggttc agcctgactg 420 

to caactctg atttatagot gtgattgggg gagct gagat tacacagtgt agg cagg cag 480 

aagggc.ccca ggcctattga tatgggtgag gacaatactc acgcacticcic titcacttact 540 

cactictitcca aggtottggc titgaaccoaa tttitttittga gagaataaac caggctttitt 600 

gttctocact td.gc.ctgact coatttctgg cattccagoc atgitatttag citgttatcag 660 

citttcagatt tagascaaag cottgtttcc aataagcttg tittctdtgaa gtaattgtta 720 

aaatataatt ttcagaaaaa gottaaatca tact catac aaatataaaa atgaacatgt 78O 

gctaaagatt tittatttcac to atgtgata talagta acc agacagaagt tatalaccagt 840 

acatatggaa agtcaaaaag cacaaattica tatgtagtaa aggaattgga ttgcaaatga 9 OO 

aggcaaaact gttitttycta cagggtggag g galagataat caaaatgcta galaccagaat 96.O 

tts catgcct gtcacttagc titcaatttac aaaag.cccag aataacticaa aggcaaattic 1020 

tagcc.ctgca aatato agcc ctaaagctgt gctgtggcca gtgcatagitt ttctattgaa 1080 
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gtacaattitt titccccaaat acattatcto tcagagg gag tocaaattgc titccctttca 1140 

citcagoagat citgttcagtc. alacagatgtt aaatagotac agc gitat cag goacaaataa 1200 

ttctittataa aataaagtaa caaactatat gttgtttcaa agttccagtt aaggc.ca.gc.c 1260 

gtggtagotc accottataa tocca acact g g gaggc.cga ggcaggcgga toactitgggc 1320 

taggagttcc ataccago at ggcca acatg gtgaaac cott gctic tactag aatgcaaaga 1380 

ttagcc aggt gtggtggcgc atgcc.ggtag to caggctac to aggtggct gaggcacagg 1440 

aatggcttga gcc togg gagg cqgaggttgc agtgagc.cga gattgcgwcc gctgcactcc 15 OO 

agcctgggca acactgtgag acticcitgtct acaaaaaaaa aaaaaaaaaa aactcgta 1558 

<210 SEQ ID NO 38 
&2 11s LENGTH 1701 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 38 

aaatgtataa actatacatt toggagtgttt gcatataatt ctittata acc tocacttaaa 60 

gctgtcagac attgg tattt tat cagtc.ca cattgttgaa taaaactaat gttcttagga 120 

atccagottg tacacactgt ttaaaaacco toagg gacag tittacacact cittctoactic 18O 

aattcaggta citttgatgct attcttaaac ctaacagtga cittgtattitt totgttittgc 240 

ttittatttica acgtgctggit agcacatctg atgaatgtca acttaaaaaa citcagttcag 3OO 

ttatcc aggt atalacticago caaacagatt ttaaagctgc atata actot coagcacatg 360 

gtgcctcaca citcttatagt g g cattctat atattoagitt attactact g agcagataat 420 

atgggggttc ctdtta acag totattttitt aaaaaaag.cg cataaatgta tagccagdac 480 

actacacaca cacacacaaa catgcacagt taaactatat atttittaaat gccactaata 540 

gccago acaa citaaaacaaa agacattcct aactgctctg. taagctgtka acagatgcag 600 

titccttcttg atgtggctct tacttcttca cqataactac tactaaattic aag cactggit 660 

ccttgggtgt citg accitcta cattctagtt tatgcaatgt ctittagagaa titttgttgcac 720 

tggccactgt gatggalacca ttgggccagg agtgctttga gtttatcagt agtgattctg 78O 

ccaaagttgg togttgtaa.ca toagtatgta aaatgtcaaa aaaattagca gaggtotagg 840 

totgcatato agcagacagt tttgtc.cgtg tattttgtag ccttgaagtt citcagtgaca 9 OO 

agttttittct gatgcgaagt totaatticca gtgttittagt cotttgcatc tittaatgtta 96.O 

agacittgcct ctittaaaatt gcttttgttt totgcagtac tatctgtggit taacaaaata O20 

gattatttct citgctittaat atttgatato ttacatctaa aataaattct citccacatat O8O 

aaaaccoata gcc tittggag atatggaaaa togtatctitt cagatttcta gaagttcaag 14 O 

tgtcatacaa caaaacagga accocctitta citctitatgga cctoatttca atatactgtt 200 

tacagtttga tiggaattgta taatttaata tittctottgt actgtag titt atatttattt 260 

acagatttitt ttgtactgtg tdatttgaac tittttgttcc ttgctatgat caatgttitat 320 

gtagtagagc actitat gatc acaaattalag titttittggitt to attgcact acattaa att 38O 

ttittaatgca gttctgattt ttgactggac taaaactgtg tottaatgta totgatgagt 4 40 

acttaaaatt ttaatccatg tdgtoccc.cc cctttitttitt tttittgcatt gtatgtcaaa 5 OO 

agcgcttgtt cittitcgtgca totgtaagat ttaatggttc cattgtatta tittgaccatg 560 
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acattttgga gaalacattcc cagotgtaat gttgttgtatg gtagttcto a citggatgcta 1620 

gagttittcaa aaccactatt cittctaataa attttgttgt gaaaaactga aaaaaaaaaa 1680 

aaaaaaaaaa aaactcgtag g 1701 

<210 SEQ ID NO 39 
&2 11s LENGTH 1903 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 39 

saacaaagcc ttctacttga gcagtttittc catcactgat atgtgcagga aatgaag aca 60 

ttgcctg.cca tacttggaac tdggaaatta ttittgggtot tottcttaat cocatatotg 120 

gacatctgga acatcCatgg gaaagaatca totgatgtac agctittatat aaagaga caa 18O 

totgaacact coatcttagc aggagatc.cc tittgaactag aatgcc.ctgt gaaatactgt 240 

gctaac aggc citcatgtgac ttggtgcaag citcaatggaa caa.catgtgt aaaacttgaa 3OO 

gataga caaa caagttggaa goaa.gagaag alacattt cat ttittcattct acattttgaa 360 

ccagtgctitc ctaatgacaa taggtoatac cqctgttctg caaattittca gtotaatcto 420 

attgaaagcc acticaacaac totttatgtg acaggtoagt totcaac acc tag accatct 480 

gatattitt to ttataatgtt to caggaaga ggggggttca gtttctoaag tdattatgtt 540 

agaaag.ccaa citcctatago a catctgaaa totgctacac citcacagatt gttatgtgcc 600 

agtgttgtaca tatgtgtgtg tatgttgttgcg tittgaggtga gtgagataga ggagagtaga 660 

gaaatagata gtaaaagtta ttgtttittga citttagg gat tataaaattt atttgataag 720 

to caaaagta gaccactgaa atattgaaaa aattataaag tdaatacct a tagttgc gala 78O 

tagctctgtg attgcttgtc. cittctttgtt gttttitttitt totctttittc ccatttittct 840 

cittctttact tttgttcatt acaatttctt gaagttatgt ttgttggtgct taggcaatta 9 OO 

aacacttctt aatagttcac agtttgttta gaggaaaaac agcaaacaac taactgacitt 96.O 

ccitagtgatt ttctgg gaat attcagagct tcatctotct tcc citgttcc cc.gaaag agg O20 

cctittaatat gotttgacaa citgaggaagg acagatagaa gttaa.gctt g g g gaalaccala O8O 

gctgaataaa acatgaaaaa atacatagg g g g g gagtagg taagagtaaa aaatacttgg 14 O 

tittataaaaa ttittatagoc alacat catat tdaatggtga aaggcttaga gctitt.ccc.cc 200 

taagaacagg aacaagacat ggatccttgc titttgccatt to catttaac attaaactga 260 

aaattctago cagagcaaac aggcaagaac aagaaataaa agatatotaa cittagaaaaa 320 

aagaagtaaa actittattoa cagatggcat gaact tatgt gtagaaaaat tottaaaaat 38O 

ttgtttaaaa citattaaag.c taatacatga atttagcaat to cacatgat acaggatcaa 4 40 

cacacaaaaa toagtgat at ttctatacac tag caataaa caatccacaa agaaaattaa 5 OO 

ggaaac agitt coatttacaa tag catcaaa atgaataaaa tatttalagta caaatttaac 560 

caaagaggta taagagttgt acactgaaca aagaaag cat ggctdaaaga aattcaagaa 62O 

tatgtaaata aatgcaaaga cattctgitat tdatgg actd aaagatgtaa tattgtaaag 680 

atagdaat at tocccalaggt gatctacaga ttcaatgcag titcCactaaa atcctaa.ca.g 740 

cittitttgttg citattgcaga aataaaaaag citgatcc taa aatticacatt gagttgcaac 800 

agacco agaa ttgccaaaac aatcttgaaa aagaacaaaa citgaagctaa gacitt.cccta 860 
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gccagagg to ggattcatgt ggcaggatgg g g to caaact gtacaaaagc titggagatga 480 

atgaggtgag acagotaagc titaagacaaa aaacaatgttg aagttatgtc. cittgggcagt 540 

gtttgcagta gtatagtgcc gctittggaaa acttagaaga tigatccticaa citgttgtc.cac 600 

tdaaaataga ttgttgcatct caatgtcata gag to agaaa tittctaccac tatctgttta 660 

aatcatcgtt tatttatatt cottaaatat tcatacctitt cacataagtig agatacatta 720 

tttittaaaaa cigcagtttitc cittcttgatt ttittcatatt gtc.ccattat tctgagaaga 78O 

gtttattitta tagaattaa gtt attatct tacagaataa atckgattacygacitagata 840 

caagataacc acatatttitt cotagaataa tittaatticca attittacitta tittgkacctt 9 OO 

atatgacitta tttitcaggitt agaaaaatgt ggtcc tacag titttgttittg aagtttgcct 96.O 

gggc catgtg aagccaccat tat catttac gtcaaaaatg aaggittatct gttgcc.caag 1020 

agaaaaatac agcattctga atttaaaa.ca citaaaatagt gagggitttca taagctgttt 1080 

cagtgattitc taccttggg ttggaaagct citcatgtc.to agittaccto a gtgggtatag 1140 

tgacattgtc. ccagtctgca ttaccaaatt gtttcaaatc actittaatta anaaaantaa 1200 

a. 1201. 

<210> SEQ ID NO 44 
&2 11s LENGTH 819 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 44 

aatticc gaac atatoccitac aaggtaagac agatataggc tigatgmgtmt ttittmaccitt 60 

totcatttgc tigattittcac aggaagaaga attgttgtaac atttatttct aac agtaaat 120 

ggcaaaactt atgtattacc agatactato tctagtag to ttttgttggc ticattcactic 18O 

attcattcat ttattoaiaca aacattttitt gattgccttt tatgttgccag gocctg.ccat 240 

agatgctagg gacticagoag tdagcacaac agataaagaa ttctgtcatt gcggagttta 3OO 

cattittagtg gcaggtgaca gataataagc taaattaaat aag Cmaaata tacagtatgt 360 

ttaatagoaa taatttctat ggcaaaaaat aaag.caggaa agagtaataa taagtgtttg 420 

gaatgatggit cagatagttctgaatatoac citgtgcatca ttcttittaag aggctgttgtt 480 

gttittaagtg tattgatata ataattatac taalacattg toggattcaa ttatttaaaa 540 

aaggtotata cactgttgaaa gotgatacac toactalacag toggacgtggit taaatgttga 600 

cataaacaaa aaataaacga aggagtagag taatagatct aag acaagtt toggggaaatc 660 

tgttgaatctt aagcttittct titttittctga gacaggttct to citctgtca cctaggctgg 720 

agtgcattgg cac gat catg got cacttica gcc to tacct citccaactca agtaatc.cgg 78O 

aatticgatat caa.gcttatc gat accgtcg accitc gagg 819 

<210> SEQ ID NO 45 
&2 11s LENGTH 1566 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: SITE 
<222> LOCATION: (5) 
<223> OTHER INFORMATION: n equals at, g, or c 
&220s FEATURE 
<221 NAME/KEY: SITE 




























































































































