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ABSTRACT 

Novel human polynucleotide and polypeptide Sequences are 
disclosed that can be used in therapeutic, diagnostic, and 
pharmacogenomic applications. 
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NOVEL HUMAN CARBOXYPEPTIDASES AND 
POLYNUCLEOTIDES ENCODING THE SAME 

0001. The present application claims the benefit of U.S. 
Provisional Application No. 60/156,685 which was filed on 
Sep. 29, 1999 and is herein incorporated by reference in its 
entirety. 

1. INTRODUCTION 

0002 The present invention relates to the discovery, 
identification, and characterization of novel human poly 
nucleotides encoding proteins that share Sequence Similarity 
with animal proteases. The invention encompasses the 
described polynucleotides, host cell expression Systems, the 
encoded proteins, fusion proteins, polypeptides and pep 
tides, antibodies to the encoded proteins and peptides, and 
genetically engineered animals that either lack or over 
express the disclosed genes, antagonists and agonists of the 
proteins, and other compounds that modulate the expression 
or activity of the proteins encoded by the disclosed 
Sequences that can be used for diagnosis, drug Screening, 
clinical trial monitoring and the treatment of physiological 
disorders. 

2. BACKGROUND OF THE INVENTION 

0.003 Proteases are enzymes that cleave polypeptide 
Sequences. Carboxypeptidases are proteases that hydrolyze 
the peptide bonds at the carboxy-terminal end of a chain of 
amino acids and have been identified in a wide variety of cell 
types and animals. Peptidases have been implicated in a 
wide variety of biological processes including, but not 
limited to, digestion, coagulation, diabetes, prostate cancer, 
gynecological disorders, neurological disorders, and obesity. 
Accordingly, peptidaseS represent significant targets for 
regulatory control of a variety of physiological processes 
and pathways. 

3. SUMMARY OF THE INVENTION 

0004. The present invention relates to the discovery, 
identification, and characterization of nucleotides that 
encode novel human proteins, and the corresponding amino 
acid Sequences of these proteins. The novel human proteins 
(NHPs) described for the first time herein share structural 
Similarity with animal proteases, and especially carboxypep 
tidases. As such, the described NHPs represent a new family 
of protease-related proteins with a range of homologues and 
orthologs that transcend phyla and a broad range of Species. 
0005 The novel human nucleic acid sequences described 
herein, encode proteinS/open reading frames (ORFs) of 47, 
88,247, 92,437, and 350 amino acids in length (see SEQ ID 
NOS: 2, 4, 6, 8, 10, and 12 respectively). 
0006 The invention also encompasses agonists and 
antagonists of the described NHPs, including small mol 
ecules, large molecules, mutant NHPS, or portions thereof 
that compete with native NHP, peptides, and antibodies, as 
well as nucleotide Sequences that can be used to inhibit the 
expression of the described NHPS (e.g., antisense and 
ribozyme molecules, and gene or regulatory Sequence 
replacement constructs) or to enhance the expression of the 
described NHP sequences (e.g., expression constructs that 
place the described Sequence under the control of a Strong 
promoter System), and transgenic animals that express a 
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NHP transgene, or “knock-outs” (which can be conditional) 
that do not express a functional NHP. 
0007 Further, the present invention also relates to pro 
ceSSes of identifying compounds that modulate, i.e., act as 
agonists or antagonists, of NHP expression and/or NHP 
product activity that utilize purified preparations of the 
described NHPs and/or NHP product, or cells expressing the 
Same. Such compounds can be used as therapeutic agents for 
the treatment of any of a wide variety of Symptoms associ 
ated with biological disorders or imbalances. 

4. DESCRIPTION OF THE SEQUENCE LISTING 
AND FIGURES 

0008. The Sequence Listing provides the sequences of 6 
protease-related ORFs that encode the described NHPamino 
acid Sequences. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

0009. The NHPs, described for the first time herein, are 
novel proteins that are expressed in, inter alia, human cell 
lines, and human brain, pituitary, Spinal cord, thymus, 
Spleen, lymph node, bone-marrow, trachea, lung, kidney, 
prostate, testis, thyroid, adrenal gland, Stomach, Small intes 
tine colon, Skeletal muscle, uterus, mammary gland, bladder, 
and cervix cells. The described Sequences were compiled 
from gene trapped cDNAS and a clone isolated from a 
human prostate cDNA library (Edge Biosystems, Gaithers 
burg, Md.). The present invention encompasses the nucle 
otides presented in the Sequence Listing, host cells express 
ing Such nucleotides, the expression products of Such 
nucleotides, and: (a) nucleotides that encode mammalian 
homologs of the described genes, including the Specifically 
described NHPs, and the NHP products; (b) nucleotides that 
encode one or more portions of the NHPs that correspond to 
functional domains, and the polypeptide products Specified 
by Such nucleotide Sequences, including but not limited to 
the novel regions of any active domain(s); (c) isolated 
nucleotides that encode mutant versions, engineered or 
naturally occurring, of the described NHPS in which all or a 
part of at least one domain is deleted or altered, and the 
polypeptide products Specified by Such nucleotide 
Sequences, including but not limited to Soluble proteins and 
peptides in which all or a portion of the Signal Sequence in 
deleted; (d) nucleotides that encode chimeric fusion proteins 
containing all or a portion of a coding region of an NHP, or 
one of its domains (e.g., a receptor/ligand binding domain, 
accessory protein/self-association domain, etc.) fused to 
another peptide or polypeptide; or (e) therapeutic or diag 
nostic derivatives of the described polynucleotides Such as 
oligonucleotides, antisense polynucleotides, ribozymes, 
dsRNA, or gene therapy constructs comprising a sequence 
first disclosed in the Sequence Listing. 
0010. As discussed above, the present invention includes: 
(a) the human DNA sequences presented in the Sequence: 
Listing (and vectors comprising the same) and additionally 
contemplates any nucleotide Sequence encoding a contigu 
ous NHP open reading frame (ORF) that hybridizes to a 
complement of a DNA sequence presented in the Sequence 
Listing under highly Stringent conditions, e.g., hybridization 
to filter-bound DNA in 0.5 M NaHPO, 7% sodium dodecyl 
sulfate (SDS), 1 mM EDTA at 65° C., and washing in 
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0.1XSSC/0.1% SDS at 68° C. (Ausubel F. M. et al., eds., 
1989, Current Protocols in Molecular Biology, Vol. I, Green 
Publishing Associates, Inc., and John Wiley & Sons, Inc., 
NY, at p. 2.10.3) and encodes a functionally equivalent gene 
product. Additionally contemplated are any nucleotide 
sequences that hybridize to the complement of the DNA 
Sequence that encode and express an amino acid Sequence 
presented in the Sequence Listing under moderately Strin 
gent conditions, e.g., washing in 0.2xSSC/0.1% SDS at 42 
C. (Ausubel et al., 1989, Supra), yet still encode a function 
ally equivalent NHP product. Functional equivalents of a 
NHP include naturally occurring NHPS present in other 
species and mutant NHPs whether naturally occurring or 
engineered (by Site directed mutagenesis, gene Shuffling, 
directed evolution as described in, for example, U.S. Pat. 
No. 5,837,458). The invention also includes degenerate 
nucleic acid variants of the disclosed NHP polynucleotide 
Sequences. 

0.011) Additionally contemplated are polynucleotides 
encoding NHP ORFs, or their functional equivalents, 
encoded by polynucleotide sequences that are about 99, 95, 
90, or about 85 percent Similar to corresponding regions of 
SEQ ID NO:1 (as measured by BLAST sequence compari 
Son analysis using, for example, the GCGSequence analysis 
package using default parameters). 

0012. The invention also includes nucleic acid molecules, 
preferably DNA molecules, that hybridize to, and are there 
fore the complements of, the described NHP gene nucleotide 
Sequences. Such hybridization conditions may be highly 
Stringent or less-highly Stringent, as described above. In 
instances where the nucleic acid molecules are deoxyoligo 
nucleotides (“DNA oligos'), Such molecules are generally 
about 16 to about 100 bases long, or about 20 to about 80, 
or about 34 to about 45 bases long, or any variation or 
combination of sizes represented therein that incorporate a 
contiguous region of Sequence first disclosed in the 
Sequence Listing. Such oligonucleotides can be used in 
conjunction with the polymerase chain reaction (PCR) to 
Screen libraries, isolate clones, and prepare cloning and 
Sequencing templates, etc. 

0013 Alternatively, such NHP oligonucleotides can be 
used as hybridization probes for Screening libraries, and 
assessing gene expression patterns (particularly using a 
micro array or high-throughput “chip' format). Additionally, 
a series of the described NHP oligonucleotide sequences, or 
the complements thereof, can be used to represent all or a 
portion of the described NHP sequences. The oligonucle 
otides, typically between about 16 to about 40 (or any whole 
number within the Stated range) nucleotides in length may 
partially overlap each other and/or the NHP sequence may 
be represented using oligonucleotides that do not overlap. 
Accordingly, the described NHP polynucleotide sequences 
shall typically comprise at least about two or three distinct 
oligonucleotide Sequences of at least about 18, and prefer 
ably about 25, nucleotides in length that are each first 
disclosed in the described Sequence Listing. Such oligo 
nucleotide Sequences may begin at any nucleotide present 
within a Sequence in the Sequence Listing and proceed in 
either a sense (5'-to-3') orientation vis-a-vis the described 
Sequence or in an antisense orientation. 
0.014 For oligonucleotide probes, highly stringent con 
ditions may refer, e.g., to washing in 6xSSC/0.05% sodium 
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pyrophosphate at 37° C. (for 14-base oligos), 48 C. (for 
17-base oligos), 55° C. (for 20-base oligos), and 60° C. (for 
23-base oligos). These nucleic acid molecules may encode 
or act as NHP Sequence antisense molecules, useful, for 
example, in NHP sequence regulation (for and/or as anti 
Sense primers in amplification reactions of NHP nucleic acid 
Sequences). With respect to NHP sequence regulation, Such 
techniques can be used to regulate biological functions. 
Further, Such Sequences may be used as part of ribozyme 
and/or triple helix sequences that are also useful for NHP 
Sequence regulation. 
0015 Inhibitory antisense or double stranded oligonucle 
otides can additionally comprise at least one modified base 
moiety which is Selected from the group including but not 
limited to 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 
5-iodouracil, hypoxanthine, Xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylami 
nomethyl-2-thiouridine, 5-carboxymethylaminomethylu 
racil, dihydrouracil, beta-D-galactosylcqueosine, inosine, 
N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 
3-methylcytosine, 5-methylcytosine, N6-adenine, 7-meth 
ylguanine, 5-methylaminomethyluracil, 5-methoxyaminom 
ethyl-2-thiouracil, beta-D-mannosylcqueosine, 5'-methoxy 
carboxymethyluracil, 5-methoxyuracil, 2-methylthio-N-6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), 
Wybutoxosine, pseudouracil, queosine, 2-thiocytosine, 
5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methylu 
racil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic 
acid (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carbox 
ypropyl) uracil, (acp3)w, and 2,6-diaminopurine. 
0016. The antisense oligonucleotide can also comprise at 
least one modified Sugar moiety Selected from the group 
including but not limited to arabinose, 2-fluoroarabinose, 
Xylulose, and hexose. 
0017. In yet another embodiment, the antisense oligo 
nucleotide will comprise at least one modified phosphate 
backbone Selected from the group consisting of a phospho 
rothioate; a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphospho 
nate, an alkyl phosphotriester, and a formacetal or analog 
thereof. 

0018. In yet another embodiment, the antisense oligo 
nucleotide is an O-anomeric oligonucleotide. An O-anomeric 
oligonucleotide forms specific double-stranded hybrids with 
complementary RNA in which, contrary to the usual 3-units, 
the strands run parallel to each other (Gautier et al., 1987, 
Nucl. Acids Res. 15:6625-6641). The oligonucleotide is a 
2'-O-methylribonucleotide (Inoue et al., 1987, Nucl. Acids 
Res. 15:6131-6148), or a chimeric RNA-DNA analogue 
(Inoue et al., 1987, FEBS Lett. 215:327-330). Alternatively, 
double stranded RNA can be used to disrupt the expression 
and function of a targeted NHP. 
0019 Oligonucleotides of the invention can be synthe 
sized by Standard methods known in the art, e.g. by use of 
an automated DNA synthesizer (Such as are commercially 
available from BioSearch, Applied BioSystems, etc.). AS 
examples, phosphorothioate oligonucleotides can be Synthe 
sized by the method of Stein et al. (1988, Nucl. Acids Res. 
16:3209), and methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer Supports 
(Sarin et al., 1988, Proc. Natl. Acad. Sci. U.S.A. 85:7448 
7451), etc. 
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0020 Low stringency conditions are well known to those 
of skill in the art, and will vary predictably depending on the 
Specific organisms from which the library and the labeled 
Sequences are derived. For guidance regarding Such condi 
tions see, for example, Sambrook et al., 1989, Molecular 
Cloning, A Laboratory Manual (and periodic updates 
thereof), Cold Spring Harbor Press, NY; and Ausubel et al., 
1989, Current Protocols in Molecular Biology, Green Pub 
lishing Associates and Wiley Interscience, NY. 
0021 Alternatively, suitably labeled NHP nucleotide 
probes can be used to Screen a human genomic library using 
appropriately stringent conditions or by PCR. The identifi 
cation and characterization of human genomic clones is 
helpful for identifying polymorphisms (including, but not 
limited to, nucleotide repeats, microSatellite alleles, Single 
nucleotide polymorphisms, or coding Single nucleotide 
polymorphisms), determining the genomic structure of a 
given locus/allele, and designing diagnostic tests. For 
example, Sequences derived from regions adjacent to the 
intron/exon boundaries of the human gene can be used to 
design primers for use in amplification assays to detect 
mutations within the exons, introns, splice sites (e.g., splice 
acceptor and/or donor Sites), etc., that can be used in 
diagnostics and pharmacogenomics. 
0022. Further, a NHP sequence homolog can be isolated 
from nucleic acid from an organism of interest by perform 
ing PCR using two degenerate or “wobble' oligonucleotide 
primer pools designed on the basis of amino acid Sequences 
within the NHP products disclosed herein. The template for 
the reaction may be total RNA, mRNA, and/or cDNA 
obtained by reverse transcription of mRNA prepared from, 
for example, human or non-human cell lines or tissue known 
or Suspected to express an allele of a NHP Sequence. 
0023 The PCR product can be subcloned and sequenced 
to ensure that the amplified Sequences represent the 
sequence of the desired NHP gene. The PCR fragment can 
then be used to isolate a full length cDNA clone by a variety 
of methods. For example, the amplified fragment can be 
labeled and used to screen a cDNA library, such as a 
bacteriophage cDNA library. Alternatively, the labeled frag 
ment can be used to isolate genomic clones via the Screening 
of a genomic library. 

0024 PCR technology can also be used to isolate full 
length cDNA sequences. For example, RNA can be isolated, 
following Standard procedures, from an appropriate cellular 
or tissue Source (i.e., one known, or Suspected, to express a 
NHP sequence, Such as, for example, testis tissue). A reverse 
transcription (RT) reaction can be performed on the RNA 
using an oligonucleotide primer Specific for the most 5' end 
of the amplified fragment for the priming of first Strand 
synthesis. The resulting RNA/DNA hybrid may then be 
“tailed” using a Standard terminal transferase reaction, the 
hybrid may be digested with RNase H, and second strand 
Synthesis may then be primed with a complementary primer. 
Thus, cDNA sequences upstream of the amplified fragment 
can be isolated. For a review of cloning Strategies that can 
be used, see e.g., Sambrook et al., 1989, Supra. 
0.025 A cDNA encoding a mutant NHP sequence can be 
isolated, for example, by using PCR. In this case, the first 
cDNA strand can be synthesized by hybridizing an oligo-dT 
oligonucleotide to mRNA isolated from tissue known or 
Suspected to be expressed in an individual putatively carry 
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ing a mutant NHP allele, and by extending the new strand 
with reverse transcriptase. The second strand of the cDNA is 
then Synthesized using an oligonucleotide that hybridizes 
Specifically to the 5' end of the normal gene. Using these two 
primers, the product is then amplified via PCR, optionally 
cloned into a suitable vector, and subjected to DNA 
Sequence analysis through methods well known to those of 
skill in the art. By comparing the DNA sequence of the 
mutant NHP allele to that of a corresponding normal NHP 
allele, the mutation(s) responsible for the loss or alteration 
of function of the mutant NHP sequence product can be 
ascertained. 

0026. Alternatively, a genomic library can be constructed 
using DNA obtained from an individual suspected of or 
known to carry a mutant NHP allele (e.g., a person mani 
festing a NHP-associated phenotype Such as, for example, 
obesity, high blood pressure, etc.), or a cDNA library can be 
constructed using RNA from a tissue known, or Suspected, 
to express a mutant NHPallele. A normal NHP sequence, or 
any Suitable fragment thereof, can then be labeled and used 
as a probe to identify the corresponding mutant NHP allele 
in such libraries. Clones containing mutant NHP coding 
Sequences can then be purified and Subjected to Sequence 
analysis according to methods well known to those skilled in 
the art. 

0027 Additionally, an expression library can be con 
Structed utilizing cDNA Synthesized from, for example, 
RNA isolated from a tissue known, or Suspected, to express 
a mutant NHPallele in an individual suspected of or known 
to carry Such a mutant allele. In this manner, gene products 
made by the putatively mutant tissue may be expressed and 
Screened using Standard antibody Screening techniques in 
conjunction with antibodies raised against a normal NHP 
product, as described below. (For Screening techniques, see, 
for example, Harlow, E. and Lane, eds., 1988, “Antibodies: 
A Laboratory Manual”, Cold Spring Harbor Press, Cold 
Spring Harbor, N.Y.) 
0028. Additionally, screening can be accomplished using 
labeled NHP fusion proteins, such as, for example, alkaline 
phosphatase -NHP or NHP-alkaline phosphatase fusion 
proteins. In cases where a NHP mutation results in an 
expressed gene product with altered function (e.g., as a 
result of a missense or a frameshift mutation), polyclonal 
antibodies to a NHP are likely to cross-react with a corre 
sponding mutant NHP Sequence product. Library clones 
detected via their reaction with Such labeled antibodies can 
be purified and Subjected to Sequence analysis according to 
methods well known in the art. 

0029. The invention also encompasses (a) DNA vectors 
that contain any of the foregoing NHP coding Sequences 
and/or their complements (i.e., antisense); (b) DNA expres 
Sion vectors that contain any of the foregoing NHP coding 
Sequences operatively associated with a regulatory element 
that directs the expression of the coding sequences (for 
example, baculovirus as described in U.S. Pat. No. 5,869, 
336 herein incorporated by reference); (c) genetically engi 
neered host cells that contain any of the foregoing NHP 
coding Sequences operatively associated with a regulatory 
element that directs the expression of the coding Sequences 
in the host cell; and (d) genetically engineered host cells that 
express an endogenous NHP sequence under the control of 
an exogenously introduced regulatory element (i.e., gene 
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activation). AS used herein, regulatory elements include, but 
are not limited to, inducible and non-inducible promoters, 
enhancers, operators and other elements known to those 
skilled in the art that drive and regulate expression. Such 
regulatory elements include but are not limited to the human 
cytomegalovirus (hCMV) immediate early gene, regulat 
able, viral elements (particularly retroviral LTR promoters), 
the early or late promoters of SV40 adenovirus, the lac 
system, the trp system, the TAC system, the TRC system, the 
major operator and promoter regions of phage lambda, the 
control regions of fall coat protein, the promoter for 3-phos 
phoglycerate kinase (PGK), the promoters of acid phos 
phatase, and the promoters of the yeast C.-mating factors. 
0030 The present invention also encompasses antibodies 
and anti-idiotypic antibodies (including Fab fragments), 
antagonists and agonists of the NHP, as well as compounds 
or nucleotide constructs that inhibit expression of a NHP 
Sequence (transcription factor inhibitors, antisense and 
ribozyme molecules, or gene or regulatory Sequence 
replacement constructs), or promote the expression of a 
NHP (e.g., expression constructs in which NHP coding 
Sequences are operatively associated with expression control 
elements Such as promoters, promoter/enhancers, etc.). 
0031) The NHPs or NHP peptides, NHP fusion proteins, 
NHP nucleotide Sequences, antibodies, antagonists and ago 
nists can be useful for the detection of mutant NHPS or 
inappropriately expressed NHPS for the diagnosis of disease. 
The NHP proteins or peptides, NHP fusion proteins, NHP 
nucleotide Sequences, host cell expression Systems, antibod 
ies, antagonists, agonists and genetically engineered cells 
and animals can be used for Screening for drugs (or high 
throughput Screening of combinatorial libraries) effective in 
the treatment of the Symptomatic or phenotypic manifesta 
tions of perturbing the normal function of NHP in the body. 
The use of engineered host cells and/or animals may offer an 
advantage in that Such Systems allow not only for the 
identification of compounds that bind to an endogenous 
receptor/ligand of a NHP, but can also identify compounds 
that trigger NHP-mediated activity. 
0.032 Finally, the NHP products can be used as thera 
peutics. For example, Soluble versions or derivatives of a 
NHP, or peptides/domains corresponding a NHP, NHP 
fusion protein products (especially NHP-Ig fusion proteins, 
i.e., fusions of a NHP, or a domain of a NHP, to an IgFc), 
NHPantibodies and anti-idiotypic antibodies (including Fab 
fragments), antagonists or agonists (including compounds 
that modulate or act on downstream targets in a NHP 
mediated pathway) can be used to directly treat diseases or 
disorders. For instance, the administration of an effective 
amount of soluble NHP, or a NHP-IgEc fusion protein or an 
anti-idiotypic antibody (or its Fab) that mimics the NHP 
could activate or effectively antagonize NHP function. 
Nucleotide constructs encoding such NHP products can be 
used to genetically engineer host cells to express Such 
products in Vivo, these genetically engineered cells function 
as "bioreactors' in the body delivering a continuous Supply 
of a NHP, a NHP peptide, or a NHP fusion protein to the 
body. Nucleotide constructs encoding functional NHPs, 
mutant NHPS, as well as antisense and ribozyme molecules 
can also be used in "gene therapy' approaches for the 
modulation of NHP expression. Thus, the invention also 
encompasses pharmaceutical formulations and methods for 
treating biological disorders. 
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0033. Various aspects of the invention are described in 
greater detail in the SubSections below. 

5.1 The NHP Sequences 
0034. The cDNA sequences and the corresponding 
deduced amino acid sequences of the described NHPs are 
presented in the Sequence Listing. The NHP sequences were 
obtained from a human prostate cDNA library using probes 
and/or primers generated from human gene trapped 
Sequence tags. Expression analysis has provided evidence 
that the described NHPs can be expressed, for example, in 
a variety of human cell types and that the described NHPs 
share significant Similarity to a variety of proteases, and 
especially carboxypeptidase B or carboxypetidase A, from, 
inter alia, humans, mice, and rats. SEQ ID NO: 13 describes 
a full length NHP ORF with flanking 5' and 3' sequences. 

5.2 NHPS and NHP Polypeptides 
0035 NHPs, polypeptides, peptide fragments, mutated, 
truncated, or deleted forms of the NHPS, and/or NHP fusion 
proteins can be prepared for a variety of uses. These uses 
include, but are not limited to, the generation of antibodies, 
as reagents in diagnostic assays, for the identification of 
other cellular gene products related to a NHP, as reagents in 
assays for Screening for compounds that can be as pharma 
ceutical reagents useful in the therapeutic treatment of 
mental, biological, or medical disorders and disease. Several 
uses and applications for plasma carboxypeptidases similar 
to those described herein are described in U.S. Pat. No. 
5,593,674, the disclosure of which is herein incorporated by 
reference in its entirety. 
0036) The Sequence Listing discloses the amino acid 
sequences encoded by the described NHP polynucleotides. 
The NHPs have initiator methionines in DNA sequence 
contexts consistent with a translation initiation site and a 
hydrophobic signal-like Sequence is present near the N-ter 
minal region of the protein. The Sequence data presented 
herein indicate that alternatively spliced forms of the NHPs 
exist (which may or may not be tissue specific). 
0037. The NHP amino acid sequences of the invention 
include the nucleotide and amino acid Sequences presented 
in the Sequence Listing as well as analogues and derivatives 
thereof. Further, corresponding NHPhomologues from other 
Species are encompassed by the invention. In fact, any NHP 
protein encoded by the NHP nucleotide sequences described 
above, are within the Scope of the invention, as are any novel 
polynucleotide Sequences encoding all or any novel portion 
of an amino acid Sequence presented in the Sequence 
Listing. The degenerate nature of the genetic code is well 
known, and, accordingly, each amino acid presented in the 
Sequence Listing, is generically representative of the well 
known nucleic acid “triplet” codon, or in many cases 
codons, that can encode the amino acid. AS Such, as con 
templated herein, the amino acid Sequences presented in the 
Sequence Listing, when taken together with the genetic code 
(see, for example, Table 4-1 at page 109 of “Molecular Cell 
Biology”, 1986, J. Darnell et al. eds., Scientific American 
Books, New York, N.Y., herein incorporated by reference) 
are generically representative of all the various permutations 
and combinations of nucleic acid Sequences that can encode 
Such amino acid Sequences. 
0038. The invention also encompasses proteins that are 
functionally equivalent to the NHPs encoded by the pres 
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ently described nucleotide Sequences as judged by any of a 
number of criteria, including, but not limited to, the ability 
to bind and cleave a substrate of a NHP, or the ability to 
effect an identical or complementary downstream pathway, 
or a change in cellular metabolism (e.g., proteolytic activity, 
ion flux, tyrosine phosphorylation, etc.). Such functionally 
equivalent NHP proteins include, but are not limited to, 
additions or Substitutions of amino acid residues within the 
amino acid sequence encoded by the NHP nucleotide 
Sequences described above, but which result in a Silent 
change, thus producing a functionally equivalent gene prod 
uct. Amino acid Substitutions may be made on the basis of 
Similarity in polarity, charge, Solubility, hydrophobicity, 
hydrophilicity, and/or the amphipathic nature of the residues 
involved. For example, nonpolar (hydrophobic) amino acids 
include alanine, leucine, isoleucine, Valine, proline, pheny 
lalanine, tryptophan, and methionine; polar neutral amino 
acids include glycine, Serine, threonine, cysteine, tyrosine, 
asparagine, and glutamine; positively charged (basic) amino 
acids include arginine, lysine, and histidine, and negatively 
charged (acidic) amino acids include aspartic acid and 
glutamic acid. 
0039. A variety of host-expression vector systems can be 
used to express the NHP nucleotide sequences of the inven 
tion. The presently described NHPs are similar to plasma 
carboxypeptidase B and are likely soluble proteins. Where 
the NHP peptide or polypeptide to be expressed is a soluble 
NHP protein, or a NHP peptide derived from a substantially 
nonhydrophobic domain of a NHP, or a truncated or deleted 
NHP the peptide or polypeptide can be recovered from the 
culture, i.e., from the host cell in cases where the NHP 
peptide or polypeptide is not Secreted, or from the culture 
media in cases where the NHP peptide or polypeptide is 
Secreted by the cells. However, Such expression Systems also 
encompass engineered host cells that express a NHP, or 
functional equivalent, in situ, i.e., anchored in the cell 
membrane. Purification or enrichment of a NHP from Such 
expression Systems can be accomplished using appropriate 
detergents and lipid micelles and methods well known to 
those skilled in the art. However, Such engineered host cells 
themselves may be used in Situations where it is important 
not only to retain the Structural and functional characteristics 
of the NHP, but to assess biological activity, e.g., in drug 
Screening assayS. 
0040. The expression systems that can be used for pur 
poses of the invention include but are not limited to micro 
organisms such as bacteria (e.g., E. coli, B. Subtilis) trans 
formed with recombinant bacteriophage DNA, plasmid 
DNA or cosmid DNA expression vectors containing NHP 
nucleotide sequences; yeast (e.g., Saccharomyces, Pichia) 
transformed with recombinant yeast expression vectors con 
taining NHP nucleotide Sequences, insect cell Systems 
infected with recombinant virus expression vectors (e.g., 
baculovirus) containing NHP sequences, plant cell Systems 
infected with recombinant virus expression vectors (e.g., 
cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression 
vectors (e.g., Ti plasmid) containing NHP nucleotide 
Sequences, or mammalian cell Systems (e.g., COS, CHO, 
BHK, 293, 3T3) harboring recombinant expression con 
Structs containing promoters derived from the genome of 
mammalian cells (e.g., metallothionein promoter) or from 
mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). 
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0041. In bacterial systems, a number of expression vec 
tors can be advantageously Selected depending upon the use 
intended for the NHP product being expressed. For example, 
when a large quantity of Such a protein is to be produced for 
the generation of pharmaceutical compositions of or con 
taining NHP, or for raising antibodies to a NHP, vectors that 
direct the expression of high levels of fusion protein prod 
ucts that are readily purified may be desirable. Such vectors 
include, but are not limited, to the E. coli expression vector 
pUR278 (Ruther et al., 1983, EMBO J. 2:1791), in which a 
NHP coding sequence may be ligated individually into the 
vector in frame with the lac7, coding region So that a fusion 
protein is produced; plN vectors (Inouye & Inouye, 1985, 
Nucleic Acids Res. 13:3101-3109; Van Heeke & Schuster, 
1989, J. Biol. Chem. 264:5503–5509); and the like. pCEX 
vectors may also be used to express foreign polypeptides as 
fusion proteins with glutathione S-transferase (GST). In 
general, Such fusion proteins are Soluble and can easily be 
purified from lysed cells by adsorption to glutathione 
agarose beads followed by elution in the presence of free 
glutathione. The PGEX vectors are designed to include 
thrombin or factor Xa protease cleavage Sites So that the 
cloned target Sequence product can be released from the 
GST moiety. 
0042. In an insect system, Autographa Californica 
nuclear polyhidrosis virus (AcNPV) is used as a vector to 
express foreign Sequences. The virus grows in Spodoptera 
frugiperda cells. A NHP coding Sequence may be cloned 
individually into non-essential regions (for example the 
polyhedrin gene) of the virus and placed under control of an 
AcNPV promoter (for example the polyhedrin promoter). 
Successful insertion of NHP coding sequence will result in 
inactivation of the polyhedrin gene and production of non 
occluded recombinant virus (i.e., virus lacking the proteina 
ceous coat coded for by the polyhedrin gene). These recom 
binant viruses are then used to infect Spodoptera frugiperda 
cells in which the inserted Sequence is expressed (e.g., see 
Smith et al., 1983, J. Virol. 46: 584; Smith, U.S. Pat. No. 
4,215,051). 
0043. In mammalian host cells, a number of viral-based 
expression Systems may be utilized. In cases where an 
adenovirus is used as an expression vector, the NHP nucle 
otide Sequence of interest may be ligated to an adenovirus 
transcription/translation control complex, e.g., the late pro 
moter and tripartite leader Sequence. This chimeric Sequence 
may then be inserted in the adenovirus genome by in Vitro 
or in Vivo recombination. Insertion in a non-essential region 
of the viral genome (e.g., region E1 or E3) will result in a 
recombinant virus that is viable and capable of expressing a 
NHP product in infected hosts (e.g., See Logan & Shenk, 
1984, Proc. Natl. Acad. Sci. USA 81:3655-3659). Specific 
initiation signals may also be required for efficient transla 
tion of inserted NHP nucleotide sequences. These signals 
include the ATG initiation codon and adjacent Sequences. In 
cases where an entire NHP sequence or cDNA, including its 
own initiation codon and adjacent Sequences, is inserted into 
the appropriate expression Vector, no additional translational 
control signals may be needed. However, in cases where 
only a portion of a NHP coding Sequence is inserted, 
exogenous translational control Signals, including, perhaps, 
the ATG initiation codon, must be provided. Furthermore, 
the initiation codon must be in phase with the reading frame 
of the desired coding Sequence to ensure translation of the 
entire insert. These exogenous translational control signals 
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and initiation codons can be of a variety of origins, both 
natural and Synthetic. The efficiency of expression may be 
enhanced by the inclusion of appropriate transcription 
enhancer elements, transcription terminators, etc. (See Bitt 
ner et al., 1987, Methods in Enzymol. 153:516-544). 
0044) In addition, a host cell strain may be chosen that 
modulates the expression of the inserted Sequences, or 
modifies and processes the Sequence product in the Specific 
fashion desired. Such modifications (e.g., glycosylation) and 
processing (e.g., cleavage) of protein products may be 
important for the function of the protein. Different host cells 
have characteristic and Specific mechanisms for the post 
translational processing and modification of proteins and 
gene products. Appropriate cell lines or host Systems can be 
chosen to ensure the correct modification and processing of 
the foreign protein expressed. To this end, eukaryotic host 
cells which possess the cellular machinery for proper pro 
cessing of the primary transcript, glycosylation, and phos 
phorylation of the gene product may be used. Such mam 
malian host cells include, but are not limited to, CHO, 
VERO, BHK, HeLa, COS, MDCK, 293, 3T3, WI38, and in 
particular, human cell lines. 
0.045 For long-term, high-yield production of recombi 
nant proteins, Stable expression is preferred. For example, 
cell lines which stably express the NHP sequences described 
above may be engineered. Rather than using expression 
vectors which contain Viral origins of replication, host cells 
can be transformed with DNA controlled by appropriate 
expression control elements (e.g., promoter, enhancer 
Sequences, transcription terminators, polyadenylation sites, 
etc.), and a selectable marker. Following the introduction of 
the foreign DNA, engineered cells may be allowed to grow 
for 1-2 days in an enriched media, and then are Switched to 
a Selective media. The Selectable marker in the recombinant 
plasmid conferS resistance to the Selection and allows cells 
to stably integrate the plasmid into their chromosomes and 
grow to form foci which in turn can be cloned and expanded 
into cell lines. This method may advantageously be used to 
engineer cell lines which express the NHP product. Such 
engineered cell lines may be particularly useful in Screening 
and evaluation of compounds that affect the endogenous 
activity of the NHP product. 

0046) A number of selection systems may be used, 
including but not limited to the herpes simplex virus thy 
midine kinase (Wigler, et al., 1977, Cell 11:223), hypoxan 
thine-guanine phosphoribosyltransferase (Szybalska & Szy 
balski, 1962, Proc. Natl. Acad. Sci. USA 48:2026), and 
adenine phosphoribosyltransferase (Lowy, et al., 1980, Cell 
22:817) genes can be employed in thi, hgprt or aprt cells, 
respectively. Also, antimetabolite resistance can be used as 
the basis of selection for the following genes: dhfr, which 
confers resistance to methotrexate (Wigler, et al., 1980, Natl. 
Acad. Sci. USA 77:3567; O'Hare, et al., 1981, Proc. Natl. 
Acad. Sci. USA 78:1527); gpt, which confers resistance to 
mycophenolic acid (Mulligan & Berg, 1981, Proc. Natl. 
Acad. Sci. USA 78:2072); neo, which confers resistance to 
the aminoglycoside G-418 (Colberre-Garapin, et al., 1981, J. 
Mol. Biol. 150:1); and hygro, which confers resistance to 
hygromycin (Santerre, et al., 1984, Gene 30:147). 
0047 Alternatively, any fusion protein may be readily 
purified by utilizing an antibody Specific for the fusion 
protein being expressed. For example, a System described by 
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Janknecht et al. allows for the ready purification of non 
denatured fusion proteins expressed in human cell lines 
(Janknecht, et al., 1991, Proc. Natl. Acad. Sci. USA 88: 
8972-8976). In this system, the sequence of interest is 
Subcloned into a vaccinia recombination plasmid Such that 
the Sequence's open reading frame is translationally fused to 
an amino-terminal tag consisting of six histidine residues. 
Extracts from cells infected with recombinant vaccinia virus 
are loaded onto Ni".nitriloacetic acid-agarose columns and 
histidine-tagged proteins are Selectively eluted with imida 
Zole-containing buffers. 

5.3 Antibodies to NHP Products 

0048 Antibodies that specifically recognize one or more 
epitopes of a NHP, or epitopes of conserved variants of a 
NHP, or peptide fragments of a NHP are also encompassed 
by the invention. Such antibodies include but are not limited 
to polyclonal antibodies, monoclonal antibodies (mAbs), 
humanized or chimeric antibodies, Single chain antibodies, 
Fab fragments, F(ab')2 fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies, 
and epitope-binding fragments of any of the above. Anti 
bodies, and applications are uses thereof, Similar to those 
contemplated herein are described in U.S. Pat. No. 5,474, 
901 the disclosure of which is herein incorporated by 
reference in its entirety. 
0049. The antibodies of the invention can be used, for 
example, in the detection of NHP in a biological sample and 
may, therefore, be utilized as part of a diagnostic or prog 
nostic technique whereby patients may be tested for abnor 
mal amounts of NHP. Such antibodies may also be utilized 
in conjunction with, for example, compound Screening 
Schemes, as described, below, in Section 5.5, for the evalu 
ation of the effect of test compounds on expression and/or 
activity of a NHP coding Sequence product. Additionally, 
Such antibodies can be used in conjunction gene therapy to, 
for example, evaluate the normal and/or engineered NHP 
expressing cells prior to their introduction into the patient. 
Such antibodies may additionally be used as a method for 
the inhibition of abnormal NHP activity. Thus, such anti 
bodies may, therefore, be utilized as part of treatment 
methods. 

0050 For the production of antibodies, various host 
animals may be immunized by injection with the NHP, an 
NHP peptide (e.g., one corresponding the a functional 
domain of an NHP), truncated NHP polypeptides (NHP in 
which one or more domains have been deleted), functional 
equivalents of the NHP or mutated variant of the NHP. Such 
host animals may include but are not limited to pigs, rabbits, 
mice, goats, and rats, to name but a few. Various adjuvants 
may be used to increase the immunological response, 
depending on the host species, including but not limited to 
Freund's adjuvant (complete and incomplete), mineral Salts 
Such as aluminum hydroxide or aluminum phosphate, Sur 
face active Substances Such as lySolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, and potentially useful 
human adjuvants such as BCG (bacille Calmette-Guerin) 
and Corynebacterium parvum. Alternatively, the immune 
response could be enhanced by combination and or coupling 
with molecules Such as keyhole limpet hemocyanin, tetanus 
toxoid, diptheria toxoid, Ovalbumin, cholera toxin or frag 
ments thereof. Polyclonal antibodies are heterogeneous 
populations of antibody molecules derived from the Sera of 
the immunized animals. 
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0051 Monoclonal antibodies, which are homogeneous 
populations of antibodies to a particular antigen, may be 
obtained by any technique which provides for the production 
of antibody molecules by continuous cell lines in culture. 
These include, but are not limited to, the hybridoma tech 
nique of Kohler and Milstein, (1975, Nature 256:495-497; 
and U.S. Pat. No. 4,376,110), the human B-cell hybridoma 
technique (Kosbor et al., 1983, Immunology Today 4:72; 
Cole et al., 1983, Proc. Natl. Acad. Sci. USA80:2026-2030), 
and the EBV-hybridoma technique (Cole et al., 1985, Mono 
clonal Antibodies And Cancer Therapy, Alan R. Liss, Inc., 
pp. 77-96). Such antibodies may be of any immunoglobulin 
class including IgG, IgM, IgE, IgA, Ig) and any Subclass 
thereof. The hybridoma producing the mab of this invention 
may be cultivated in vitro or in vivo. Production of high 
titers of mAbs in vivo makes this the presently preferred 
method of production. 
0.052 In addition, techniques developed for the produc 
tion of “chimeric antibodies” (Morrison et al., 1984, Proc. 
Natl. Acad. Sci., 81:6851-6855; Neuberger et al., 1984, 
Nature, 312:604-608; Takeda et al., 1985, Nature, 314:452 
454) by splicing the genes from a mouse antibody molecule 
of appropriate antigen Specificity together with genes from 
a human antibody molecule of appropriate biological activ 
ity can be used. A chimeric antibody is a molecule in which 
different portions are derived from different animal Species, 
Such as those having a variable region derived from a murine 
mAb and a human immunoglobulin constant region. Such 
technologies are described in U.S. Pat. Nos. 6,075,181 and 
5,877,397 and their respective disclosures which are herein 
incorporated by reference in their entirety. 
0.053 Alternatively, techniques described for the produc 
tion of single chain antibodies (U.S. Pat. No. 4.946,778; 
Bird, 1988, Science 242:423-426; Huston et al., 1988, Proc. 
Natl. Acad. Sci. USA 85:5879-5883; and Ward et al., 1989, 
Nature 334:544-546) can be adapted to produce single chain 
antibodies against NHP Sequence products. Single chain 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 13 

<210> SEQ ID NO 1 
<211& LENGTH 141 
&212> TYPE DNA 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 1 

Sep. 1, 2005 

antibodies are formed by linking the heavy and light chain 
fragments of the Fv region via an amino acid bridge, 
resulting in a single chain polypeptide. 
0054 Antibody fragments which recognize specific 
epitopes may be generated by known techniques. For 
example, Such fragments include, but are not limited to: the 
F(ab')2 fragments which can be produced by pepsin diges 
tion of the antibody molecule and the Fab fragments which 
can be generated by reducing the disulfide bridges of the 
F(ab'), fragments. Alternatively, Fab expression libraries 
may be constructed (Huse et al., 1989, Science, 246:1275 
1281) to allow rapid and easy identification of monoclonal 
Fab fragments with the desired specificity. 
0055 Antibodies to a NHP can, in turn, be utilized to 
generate anti-idiotype antibodies that “mimic' a given NHP, 
using techniques well known to those skilled in the art. (See, 
e.g., Greenspan & Bona, 1993, FASEBJ 7(5):437-444; and 
Nissinoff, 1991, J. Immunol. 147(8):2429-2438). For 
example antibodies which bind to a NHP domain and 
competitively inhibit the binding of NHP to its cognate 
receptor/ligand can be used to generate anti-idiotypes that 
"mimic' the NHP and, therefore, bind and activate or 
neutralize a receptor, cofactor, ligand, or binding partner. 
Such anti-idiotypic antibodies or Fab fragments of Such 
anti-idiotypes can be used in therapeutic regimens involving 
a NHP mediated pathway. 
0056. The present invention is not to be limited in scope 
by the specific embodiments described herein, which are 
intended as Single illustrations of individual aspects of the 
invention, and functionally equivalent methods and compo 
nents are within the Scope of the invention. Indeed, various 
modifications of the invention, in addition to those shown 
and described herein will become apparent to those skilled 
in the art from the foregoing description. Such modifications 
are intended to fall within the Scope of the appended claims. 
All cited publications, patents, and patent application are 
herein incorporated by reference in their entirety. 

atgaagtgtc. tcgggaag.cg caggggc.cag go agctgctt to cit gccitct ttgctdgcto 60 

tttittgaaga ttctgcaa.cc ggggcacago caccitttata acaa.ccgcta togctggtoca 120 

cagggaaaga aacttittgaa a 

<210> SEQ ID NO 2 
&2 11s LENGTH 47 
&212> TYPE PRT 

<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 2 

141 

Met Lys Cys Lieu Gly Lys Arg Arg Gly Glin Ala Ala Ala Phe Leu Pro 
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5 10 

-continued 

15 

Lieu. Cys Trp Lieu Phe Lieu Lys Ile Leu Gln Pro Gly His Ser His Lieu 
2O 25 30 

Tyr Asn. Asn Arg Tyr Ala Gly Pro Glin Gly Lys Lys Lieu Lleu Lys 

<400 

35 40 

SEQ ID NO 3 
LENGTH 264 
TYPE DNA 

ORGANISM: homo sapiens 

SEQUENCE: 3 

atgaagtgtc. tcgggaag.cg Caggggc.cag gCagctgctt 

tttittgaaga ttctgcaa.cc ggggcacago cacctittata 

aaagtgataa gatttattoc caaaacagaa gaggaag cat 

tatcaactta aggttggttc. citgcactaca ggtgg acctg 

citatgtatica gagggaacag titac 

<400 

SEQ ID NO 4 
LENGTH 88 
TYPE PRT 

ORGANISM: homo sapiens 

SEQUENCE: 4 

Met Lys Cys Lieu Gly Lys Arg Arg Gly Glin Ala 
1 5 10 

Lieu. Cys Trp Lieu Phe Lieu Lys Ile Leu Gln Pro 

Tyr As 

Thr Gl 
50 

Wall Gl 
65 

2O 25 

in Asn Arg Tyr Ala Gly Asp Llys Val Ile 
35 40 

u Glu Glu Ala Tyr Ala Lieu Lys Lys Ile 
55 

y Ser Cys Thr Thr Gly Gly Pro Val Ala 
70 75 

Lieu. Cys Ile Arg Gly Asn. Ser Tyr 

<400 

85 

SEQ ID NO 5 
LENGTH 741 
TYPE DNA 

ORGANISM: homo sapiens 

SEQUENCE: 5 

atgaagtgtc. tcgggaag.cg Caggggc.cag gCagctgctt 

tttittgaaga ttctgcaa.cc ggggcacago cacctittata 

aaagtgataa gatttattoc caaaacagaa gaggaag cat 

tatcaactta aggtgg acct gtggcagocc agcagtatct 

gttact gatg to catatocc ccaaaatggit toccgagccc 

gccaac atcc agtaca aggt cott catagaa gatcttcaga 

agcttgcaca cccagaga aa cc.gaagatcc citctotggat 

to cittagaag aaattcaaaa ttggatgcat catctgaata 

45 

tactgccitct 

acaa.ccgcta 

atgcactgaa 

tgg cagocca 

Ala Ala Phe 

Gly His Ser 
30 

Arg Phe Ile 
45 

Ser Tyr Glin 
60 

Ala Glin Glin 

tactgccitct 

acaa.ccgcta 

atgcactgaa 

cctatgttatc 

tgttagccitt 

aaacactgga 

ata attatoga 

aaact cactic 

ttgctggctic 

tgctggtgat 

gaaaatato c 

gcagtat citc 

Leu Pro 
15 

His Lieu 

Pro Lys 

Lieu Lys 

Tyr Leu 
8O 

ttgctggctic 

tgctggtgat 

gaaaatato c 

agagggalaca 

cittacaggaa 

gaagggaagic 

agtttatcac 

aggcc to att 

60 

120 

18O 

240 

264 

60 

120 

18O 

240 

360 

420 

480 
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-continued 

cacatgttct citattggaag atcatatgag g galagatcto tttittattitt aaagctgggc 540 

agacgatcac gacitcaaaag agctgtttgg atagacitgtg gtattoatgc aagagaatgg 600 

attggtocto cottttgtca gtggtttgta aaagaagttcc tagaaaacac agcto acaaa 660 

tgtcaagaat gtactaaatt tacaaaatat citctgcc act accaaaacca caaaagtatg 720 

cittaatcttg taagtattga g 74.1 

<210> SEQ ID NO 6 
&2 11s LENGTH 2.47 
&212> TYPE PRT 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 6 

Met Lys Cys Lieu Gly Lys Arg Arg Gly Glin Ala Ala Ala Phe Lieu Pro 
1 5 10 15 

Lieu. Cys Trp Lieu Phe Lieu Lys Ile Leu Gln Pro Gly His Ser His Lieu 
2O 25 30 

Tyr Asn. Asn Arg Tyr Ala Gly Asp Llys Val Ile Arg Phe Ile Pro Lys 
35 40 45 

Thr Glu Glu Glu Ala Tyr Ala Lieu Lys Lys Ile Ser Tyr Glin Leu Lys 
50 55 60 

Val Asp Leu Trp Gln Pro Ser Ser Ile Ser Tyr Val Ser Glu Gly Thr 
65 70 75 8O 

Val Thr Asp Wal His Ile Pro Glin Asn Gly Ser Arg Ala Lieu Lieu Ala 
85 90 95 

Phe Leu Glin Glu Ala Asn. Ile Glin Tyr Lys Val Lieu. Ile Glu Asp Lieu 
100 105 110 

Glin Lys Thr Lieu Glu Lys Gly Ser Ser Lieu. His Thr Glin Arg Asn Arg 
115 120 125 

Arg Ser Leu Ser Gly Tyr Asn Tyr Glu Val Tyr His Ser Leu Glu Glu 
130 135 1 4 0 

Ile Glin Asn Trp Met His His Lieu. Asn Lys Thr His Ser Gly Lieu. Ile 
145 15 O 155 160 

His Met Phe Ser Ile Gly Arg Ser Tyr Glu Gly Arg Ser Leu Phe Ile 
1.65 170 175 

Leu Lys Lieu Gly Arg Arg Ser Arg Lieu Lys Arg Ala Val Trp Ile Asp 
18O 185 19 O 

Cys Gly Ile His Ala Arg Glu Trp Ile Gly Pro Ala Phe Cys Glin Trp 
195 200 2O5 

Phe Wall Lys Glu Val Lieu Glu Asn. Thir Ala His Lys Cys Glin Glu Cys 
210 215 220 

Thr Lys Phe Thr Lys Tyr Lieu. Cys His Tyr Glin Asn His Lys Ser Met 
225 230 235 240 

Lieu. Asn Lieu Wal Ser Ile Glu 
245 

<210 SEQ ID NO 7 
&2 11s LENGTH 276 
&212> TYPE DNA 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 7 

atgaagtgtc. tcgggaag.cg caggggccag goagctocitt toc toccitct ttgctggctic 60 
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-continued 

tttittgaaga ttctgcaa.cc ggggcacago cacctittata acaa.ccgcta togctggtgat 120 

aaagtgataa gatttattoc caaaacagaa gaggaag cat atgcactgaa gaaaatato c 18O 

tatcaactta agggtoctoa tagaagatct tcagaaaa.ca citggaga agg galagcagott 240 

gcacacccag agaaac cqaa gatcc citcto tdgata 276 

<210 SEQ ID NO 8 
&2 11s LENGTH 92 
&212> TYPE PRT 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 8 

Met Lys Cys Lieu Gly Lys Arg Arg Gly Glin Ala Ala Ala Phe Lieu Pro 
1 5 10 15 

Lieu. Cys Trp Lieu Phe Lieu Lys Ile Leu Gln Pro Gly His Ser His Lieu 
2O 25 30 

Tyr Asn. Asn Arg Tyr Ala Gly Asp Llys Val Ile Arg Phe Ile Pro Lys 
35 40 45 

Thr Glu Glu Glu Ala Tyr Ala Lieu Lys Lys Ile Ser Tyr Glin Leu Lys 
50 55 60 

Gly Pro His Arg Arg Ser Ser Glu Asn Thr Gly Glu Gly Lys Glin Lieu 
65 70 75 8O 

Ala His Pro Glu Lys Pro Lys Ile Pro Leu Trp Ile 
85 90 

<210 SEQ ID NO 9 
<211& LENGTH 1311 
&212> TYPE DNA 

<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 9 

atgaagtgtc. tcgggaag.cg caggggccag goagctocitt toc toccitct ttgctggctic 60 

tttittgaaga ttctgcaa.cc ggggcacago cacctittata acaa.ccgcta togctggtgat 120 

aaagtgataa gatttattoc caaaacagaa gaggaag cat atgcactgaa gaaaatato c 18O 

tatcaactta aggtgg acct gtggcagocc agcagtatct cotatgtato a gagggalaca 240 

gttact gatg to catatocc ccaaaatggit toccgagccc tottagc citt cittacaggaa 3OO 

gccaa.catcc agtaca aggt cott catagaa gatcttcaga aaa.cactgga galagg gaagc 360 

agcttgcaca cccagaga aa cc.gaagatcc citctotggat ataattatga agtttatcac 420 

to cittagaag aaattcaaaa ttggatgcat catctgaata aaact cactic aggccitcatt 480 

cacatgttct citattggaag atcatatgag g galagatcto tttittattitt aaagctgggc 540 

agacgatcac gacitcaaaag agctgtttgg atagacitgtg gtattoatgc aagagaatgg 600 

attggtocto cottttgtca gtggtttgta aaagaagcto ttcta acata talaga.gtgac 660 

ccago catga gaaaaatgtt gaatcatcta tatttctata totatoccitgt gtttalacgto 720 

gatggatacc attittagttg gaccalatgat cqattittgga gaaaaacaag gttcaaggaac 78O 

tdaaggtttc gctg.ccgtgg agtggatgcc aatagaaact ggaaagtgaa gtggtgttgat 840 

gaaggagctt citatgcacco ttgttgatgac acatact.gtg gcc citttitcc agaatctgag 9 OO 

cc.ggaagtga aggctgtagc taact tcc tt cqaaaacaca gaaag cacat tagggctitat 96.O 

citctoctittc atgcatatgc toagatgtta citgitatccct attcttacaa atatgcaaca 1020 
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-continued 

attoccaatt ttagatgtgt ggaatctgca gottataaag citgttgaatgc actitcagtca 1080 

gtatacgggg tacgatacag atatggacca gcc to cacaa cqttgtatgt gag citctggit 1140 

agct caatgg attgggccita caaaaatgga atacct tatg catttgctitt cqaactacgt. 1200 

gacactggat attittggatt titt actocca gagatgctoa totaalacc cac citgtacagaa 1260 

actatoctogg citgtgaaaaa tat cacaatig cacct gctaa agaaatgtcc c 1311 

<210> SEQ ID NO 10 
&2 11s LENGTH 437 
&212> TYPE PRT 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 10 

Met Lys Cys Lieu Gly Lys Arg Arg Gly Glin Ala Ala Ala Phe Lieu Pro 
1 5 10 15 

Lieu. Cys Trp Lieu Phe Lieu Lys Ile Leu Gln Pro Gly His Ser His Lieu 
2O 25 30 

Tyr Asn. Asn Arg Tyr Ala Gly Asp Llys Val Ile Arg Phe Ile Pro Lys 
35 40 45 

Thr Glu Glu Glu Ala Tyr Ala Lieu Lys Lys Ile Ser Tyr Glin Leu Lys 
50 55 60 

Val Asp Leu Trp Gln Pro Ser Ser Ile Ser Tyr Val Ser Glu Gly Thr 
65 70 75 8O 

Val Thr Asp Wal His Ile Pro Glin Asn Gly Ser Arg Ala Lieu Lieu Ala 
85 90 95 

Phe Leu Glin Glu Ala Asn. Ile Glin Tyr Lys Val Lieu. Ile Glu Asp Lieu 
100 105 110 

Glin Lys Thr Lieu Glu Lys Gly Ser Ser Lieu. His Thr Glin Arg Asn Arg 
115 120 125 

Arg Ser Leu Ser Gly Tyr Asn Tyr Glu Val Tyr His Ser Leu Glu Glu 
130 135 1 4 0 

Ile Glin Asn Trp Met His His Lieu. Asn Lys Thr His Ser Gly Lieu. Ile 
145 15 O 155 160 

His Met Phe Ser Ile Gly Arg Ser Tyr Glu Gly Arg Ser Leu Phe Ile 
1.65 170 175 

Leu Lys Lieu Gly Arg Arg Ser Arg Lieu Lys Arg Ala Val Trp Ile Asp 
18O 185 19 O 

Cys Gly Ile His Ala Arg Glu Trp Ile Gly Pro Ala Phe Cys Glin Trp 
195 200 2O5 

Phe Wall Lys Glu Ala Lieu Lleu Thir Tyr Lys Ser Asp Pro Ala Met Arg 
210 215 220 

Lys Met Leu Asn His Leu Tyr Phe Tyr Ile Met Pro Val Phe Asin Val 
225 230 235 240 

Asp Gly Tyr His Phe Ser Trp Thr Asn Asp Arg Phe Trp Arg Lys Thr 
245 250 255 

Arg Ser Arg Asn. Ser Arg Phe Arg Cys Arg Gly Val Asp Ala Asn Arg 
260 265 27 O 

Asn Trp Llys Val Lys Trp Cys Asp Glu Gly Ala Ser Met His Pro Cys 
275 280 285 

Asp Asp Thr Tyr Cys Gly Pro Phe Pro Glu Ser Glu Pro Glu Val Lys 
29 O 295 3OO 

Ala Val Ala Asn. Phe Lieu Arg Lys His Arg Lys His Ile Arg Ala Tyr 
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-continued 

305 310 315 320 

Leu Ser Phe His Ala Tyr Ala Gln Met Leu Leu Tyr Pro Tyr Ser Tyr 
325 330 335 

Lys Tyr Ala Thr Ile Pro Asn Phe Arg Cys Val Glu Ser Ala Ala Tyr 
340 345 35 O 

Lys Ala Val Asn Ala Lieu Glin Ser Val Tyr Gly Val Arg Tyr Arg Tyr 
355 360 365 

Gly Pro Ala Ser Thr Thr Leu Tyr Val Ser Ser Gly Ser Ser Met Asp 
370 375 38O 

Trp Ala Tyr Lys Asn Gly Ile Pro Tyr Ala Phe Ala Phe Glu Lieu Arg 
385 390 395 400 

Asp Thr Gly Tyr Phe Gly Phe Leu Leu Pro Glu Met Leu Ile Llys Pro 
405 410 415 

Thr Cys Thr Glu Thr Met Leu Ala Val Lys Asn Ile Thr Met His Leu 
420 425 43 O 

Leu Lys Lys Cys Pro 
435 

<210> SEQ ID NO 11 
&2 11s LENGTH 1050 
&212> TYPE DNA 
<213> ORGANISM: homo sapiens 

<400> SEQUENCE: 11 

atgaagtgtc. tcgggaag.cg caggggccag goagctocitt toc toccitct ttgctggctic 60 

tttittgaaga ttctgcaa.cc ggggcacago cacctittata acaa.ccgcta togctggtgat 120 

aaagtgataa gatttattoc caaaacagaa gaggaag cat atgcactgaa gaaaatato c 18O 

tatcaactta aggtgg acct gtggcagocc agcagtatct cotatgtato a gagggalaca 240 

gttact gatg to catatocc ccaaaatggit toccgagccc tottagc citt cittacaggaa 3OO 

gccaa.catcc agtaca aggt cott catagaa gatcttcaga aaa.cactgga galagg gaagc 360 

agcttgcaca cccagaga aa cc.gaagatcc citctotggat ataattatga agtttatcac 420 

to cittagaag aaattcaaaa ttggatgcat catctgaata aaact cactic aggccitcatt 480 

cacatgttct citattggaag atcatatgag g galagatcto tttittattitt aaagctgggc 540 

agacgatcac gacitcaaaag agctgtttgg atagacitgtg gtattoatgc aagagaatgg 600 

attggtocto cottttgtca gtggtttgta aaagaagcto ttcta acata talaga.gtgac 660 

ccago catga gaaaaatgtt gaatcatcta tatttctata totatoccitgt gtttalacgto 720 

gatggatacc attittagttg gaccalatgat cqattittgga gaaaaacaag gttcaaggaac 78O 

tdaaggtttc gctg.ccgtgg agtggatgcc aatagaaact ggaaagtgaa gtggtgttgat 840 

gaaggagctt citatgcacco ttgttgatgac acatact.gtg gcc citttitcc agaatctgag 9 OO 

cc.ggaagtga aggctgtagc taact tcc tt cqaaaacaca gaaag cacat tagggctitat 96.O 

citctoctittc atgcatatgc toagatgtta citgitatccct attcttacaa atatgcaaca 1020 

attoccaatt ttagatgtgt ggtaagtatt 105 O 

<210> SEQ ID NO 12 
&2 11s LENGTH 350 
&212> TYPE PRT 
<213> ORGANISM: homo sapiens 
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-continued 

<400 SEQUENCE: 12 

Met Lys Cys Lieu Gly Lys Arg Arg Gly Glin Ala Ala Ala Phe Lieu Pro 
1 5 10 15 

Lieu. Cys Trp Lieu Phe Lieu Lys Ile Leu Gln Pro Gly His Ser His Lieu 
2O 25 30 

Tyr Asn. Asn Arg Tyr Ala Gly Asp Llys Val Ile Arg Phe Ile Pro Lys 
35 40 45 

Thr Glu Glu Glu Ala Tyr Ala Lieu Lys Lys Ile Ser Tyr Glin Leu Lys 
50 55 60 

Val Asp Leu Trp Gln Pro Ser Ser Ile Ser Tyr Val Ser Glu Gly Thr 
65 70 75 8O 

Val Thr Asp Wal His Ile Pro Glin Asn Gly Ser Arg Ala Lieu Lieu Ala 
85 90 95 

Phe Leu Glin Glu Ala Asn. Ile Glin Tyr Lys Val Lieu. Ile Glu Asp Lieu 
100 105 110 

Glin Lys Thr Lieu Glu Lys Gly Ser Ser Lieu. His Thr Glin Arg Asn Arg 
115 120 125 

Arg Ser Leu Ser Gly Tyr Asn Tyr Glu Val Tyr His Ser Leu Glu Glu 
130 135 1 4 0 

Ile Glin Asn Trp Met His His Lieu. Asn Lys Thr His Ser Gly Lieu. Ile 
145 15 O 155 160 

His Met Phe Ser Ile Gly Arg Ser Tyr Glu Gly Arg Ser Leu Phe Ile 
1.65 170 175 

Leu Lys Lieu Gly Arg Arg Ser Arg Lieu Lys Arg Ala Val Trp Ile Asp 
18O 185 19 O 

Cys Gly Ile His Ala Arg Glu Trp Ile Gly Pro Ala Phe Cys Glin Trp 
195 200 2O5 

Phe Wall Lys Glu Ala Lieu Lleu Thir Tyr Lys Ser Asp Pro Ala Met Arg 
210 215 220 

Lys Met Leu Asn His Leu Tyr Phe Tyr Ile Met Pro Val Phe Asin Val 
225 230 235 240 

Asp Gly Tyr His Phe Ser Trp Thr Asn Asp Arg Phe Trp Arg Lys Thr 
245 250 255 

Arg Ser Arg Asn. Ser Arg Phe Arg Cys Arg Gly Val Asp Ala Asn Arg 
260 265 27 O 

Asn Trp Llys Val Lys Trp Cys Asp Glu Gly Ala Ser Met His Pro Cys 
275 280 285 

Asp Asp Thr Tyr Cys Gly Pro Phe Pro Glu Ser Glu Pro Glu Val Lys 
29 O 295 3OO 

Ala Val Ala Asn. Phe Lieu Arg Lys His Arg Lys His Ile Arg Ala Tyr 
305 310 315 320 

Leu Ser Phe His Ala Tyr Ala Gln Met Leu Leu Tyr Pro Tyr Ser Tyr 
325 330 335 

Lys Tyr Ala Thr Ile Pro Asn Phe Arg Cys Val Val Ser Ile 
340 345 35 O 

<210> SEQ ID NO 13 
<211& LENGTH 2128 
&212> TYPE DNA 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 13 
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attaaagatc 

atagdaactt 

tgtcacattt 

gtgtgtagag 

citcotctott 

cctgcctcitt 

caaccoctat 

tactgctdaa 

tattoccaaa. 

tggttcctgc 

gaac agittac 

aggaa.gc.cala 

gaag cagott 

atcacticcitt 

toattcacat 

tggg Cagacg 

aatggattgg 

acaaatgtca 

gtatgcttaa 

citalacatata 

atgcctgttgt 

aaaacaaggit 

aaagtgaagt 

ccttittccag 

aag cacatta 

tottacalaat 

gtgaatgcac 

ttgtatgttga 

tittgctittcg 

aaa.cccacct 

aaatgtcc ct 

acttggcc ct 

citatgg actt 

acagttaagt 

agatggttct 

ttttacatgt 

aggtoagctg 

cc ctitccitca 

tgctcactict 

cittalacacta 

tgctggctict 

gctggtocac 

tgatattgcc 

acagaagagg 

actacaggtg 

tgatgtc.cat 

catccagtac 

gcacacccag 

agaagaaatt 

gttctotatt 

atcacg acto 

tactgcctitt 

agaatgtact 

tottgtaagt 

agagtgaccc 

ttaacgtoga 

caaggaactc 

ggtgtgatga 

aatctgagcc 

gggcttatct 

atgcaacaat 

ttcagtcagt 

gctctgg tag 

aactacgtga 

gtacagaaac 

gag acagocc 

ggatagaaat 

taaaaag acc 

atttgaccct 

aagtactaat 

gaaaaaaaaa 

citgctgctgc 

gct gcctgaa 

caacct tcct 

gccaccitcca 

tgaagtgtct 

ttittgaagat 

agggaaagaa 

acacgtaaga 

aag catatgc 

gacct gtggc 

atcc.cccaaa. 

aaggtoctoa 

aga aaccqaa 

caaaattgga 

ggaagatcat 

aaaagagctg 

tgtcagtggit 

aaatttacala 

attgagtaat 

agc catgaga 

tggataccat 

aaggtttc.gc 

aggagcttct 

ggalagtgaag 

citcotttcat 

toccaattitt 

attacggggta 

citcaatggat 

cactggatat 

tatgctggct 

aaggotcaag 

tgttittcaaa 

ccacgcaatt 

gtgcatgitac 

gataatggca 

aaaaaaaa. 

tgctgctgct 

citttittittitt 

cgc.ccaccoc 

gCCtcgggtg 

Cgggaag.cgc 

totgcaa.ccg 

acttittgaaa 

acaag catac 

actgaagaaa 

agcc.ca.gcag 

atggttc.ccg 

tagaagatct 

gatcc citcto 

tgcatcatct 

atgagggaag 

tittggataga 

ttgtaaaaga 

aatatotctg 

aaaattittct 

aaaatgttga 

tittagttgga 

tgcc.gtggag 

atgcaccctt 

gct gtagcta 

gcatatgcto 

agatgtgtgg 

cgatacagat 

tgggcctaca 

tittggattitt 

gtgaaaaata 

tdaactgcca 

gaga agggca 

ttgactittitt 

atcaggottc 

aacacatgtt 

14 

-continued 

tgtcc caaga ccaagtcgta 

cc cittgtagc tiggagagaag 

citt.ccc.ggag aacct gtgcg 

gct gottaag taactittcaa 

aggggcc agg cagotgctitt 

ggg cacagoc acctittataa 

taataatcag ttgcctggta 

agtgataaag tdataagatt 

atatoctato aacttaaggit 

tat citccitat gitatcagagg 

ag.ccctgtta gccttcttac 

to agaaaa.ca citggaga agg 

tggatataat tatgaagttt 

gaataaaact cactcaggcc 

atctotttitt attittaaag.c 

citgtgg tatt catgcaa.gag 

agticcitagaa alacacagotc 

coactaccala alaccacaaaa. 

aaa.cattcct aaaaact citt 

atcatctata tittctatato 

ccaatgatcg attittggaga 

tggatgccaa tagaaactogg 

gtgatgacac atact.gtggc 

actitcctitcg aaaacacaga 

agatgttact gitatcccitat 

aatctgcago ttataaagct 

atggaccago citccacaacg 

aaaatggaat accittatgca 

tactic coaga gatgctdatc 

to acaatgca cct gctaaag 

taggattctg agcaaggcct 

gct gottaga gtgaacatgt 

ttggggccaa tittggaaaaa 

atgctgcttt totgaagcta 

tgttgtttatc ctaataaata 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

720 

840 

9 OO 

96.O 

O20 

14 O 

200 

260 

320 

4 40 

5 OO 

560 

680 

740 

800 

860 

920 

20 40 

2100 

2128 

Sep. 1, 2005 
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1. (canceled) 4. A Substantially isolated polypeptide drawn from the 
2. (canceled) group consisting of SEQ ID NOS: 10 and 12. 
3. An isolated nucleic acid molecule comprising a nucle 

otide Sequence encoding the amino acid Sequence disclosed 
in SEO ID NO: 12. k . . . . 


