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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 PROTOCADHERIN PROTEINS 
AND POLYNUCLEOTIDES ENCODING THE SAME 

0001. The present application claims the benefit of U.S. 
Provisional Application No. 60/257,257 which was filed on 
Dec. 20, 2000 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 mammalian cadherins. 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 overex 
preSS 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 genes, 
which can be used for diagnosis, drug Screening, clinical 
trial monitoring, the treatment of diseases and disorders, and 
cosmetic or nutriceutical applications. 

2. BACKGROUND OF THE INVENTION 

0.003 Cadherin proteins are membrane proteins that have 
been linked to a variety of biological processes varying from 
development, tumor Suppression, neural function, and cell 
communication. 

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 protocadherins, and especially the 
protocadherin FAT. 
0005 The novel human nucleic acid sequences described 
herein, encode alternative proteins/open reading frames 
(ORFs) of 4589, 3852,4585, and 4588 amino acids in length 
(see respectively SEQ ID NOS: 2, 4, 6, and 8). 
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 open reading frame or regulatory 
Sequence replacement constructs) or to enhance the expres 
sion of the described NHPs (e.g., expression constructs that 
place the described polynucleotide under the control of a 
Strong promoter System), and transgenic animals that 
express a NHP sequence, or “knock-outs” (which can be 
conditional) that do not express a functional NHP. Knock 
out mice can be produced in Several ways, one of which 
involves the use of mouse embryonic stem cells (“ES cells”) 
lines that contain gene trap mutations in a murine homolog 
of at least one of the described NHPs. When the unique NHP 
sequences described in SEQ ID NOS:1-8 are “knocked-out” 
they provide a method of identifying phenotypic expression 
of the particular gene as well as a method of assigning 
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function to previously unknown genes. In addition, animals 
in which the unique NHP sequences described in SEQ ID 
NOS:1-8 are “knocked-out” provide a unique source in 
which to elicit antibodies to homologous and orthologous 
proteins which would have been previously viewed by the 
immune system as “self” and therefore would have failed to 
elicit significant antibody responses. 
0007 Additionally, the unique NHP sequences described 
in SEO ID NOS:1-8 are useful for the identification of 
protein coding Sequence and mapping a unique gene to a 
particular chromosome (the gene encoding the described 
Sequences is apparently encoded on human chromosome 11, 
see GENBANK accession number AC024231). These 
Sequences identify actual, biologically verified, and there 
fore relevant, exon Splice junctions as opposed to those that 
may have been bioinformatically predicted from genomic 
Sequence alone. The Sequences of the present invention are 
also useful as additional DNA markers for restriction frag 
ment length polymorphism (RFLP) analysis, and in forensic 
biology. 

0008 Further, the present invention also relates to pro 
ceSSes for identifying compounds that modulate, i.e., act as 
agonists or antagonists, of NHP expression and/or NHP 
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 associated 
with biological disorders or imbalances. 

4. DESCRIPTION OF THE SEQUENCE LISTING 
AND FIGURES 

0009. The Sequence Listing provides the sequences of 
the NHP ORFs encoding the described NHP amino acid 
Sequences. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

0010) The NHPs described for the first time herein are 
novel proteins that may be expressed in, inter alia, human 
cell lines, fetal brain, brain, pituitary, cerebellum, fetal 
kidney, fetal lung, and 6- and 9-week embryos. 
0011. The present invention encompasses the nucleotides 
presented in the Sequence Listing, host cells expressing 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 (or hydro 
phobic transmembrane) sequence is 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 or ligand binding domain, accessory protein/ 
Self-association domain, etc.) fused to another peptide or 
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polypeptide; or (e) therapeutic or diagnostic derivatives of 
the described polynucleotides Such as oligonucleotides, anti 
Sense polynucleotides, ribozymes, dsRNA, or gene therapy 
constructs comprising a sequence first disclosed in the 
Sequence Listing. 

0012. 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 
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 
expression product. 
0013 Additionally contemplated are any nucleotide 
sequences that hybridize to the complement of a DNA 
Sequence that encodes and expresses an amino acid 
Sequence presented in the Sequence Listing under moder 
ately Stringent conditions, e.g., Washing in 0.2xSSC/0.1% 
SDS at 42°C. (Ausubel et al., 1989, Supra), yet still encodes 
a functionally equivalent NHP product. Functional equiva 
lents 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. 
Nos. 5,837,458 and 5,723,323 both of which are herein 
incorporated by reference in their entirety). The invention 
also includes degenerate nucleic acid variants of the dis 
closed NHP polynucleotide sequences. 
0.014. 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 or identical to corresponding 
regions of the nucleotide Sequences of the Sequence Listing 
(as measured by BLAST sequence comparison analysis 
using, for example, the GCG Sequence analysis package 
using standard default Settings). 
0.015 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. 
0016 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 
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the complements thereof, can be used to represent all or a 
portion of the described NHP sequences. An oligonucleotide 
or polynucleotide Sequence first disclosed in at least a 
portion of one or more of the sequences of SEQID NOS: 1-8 
can be used as a hybridization probe in conjunction with a 
Solid Support matrix/Substrate (resins, beads, membranes, 
plastics, polymers, metal or metallized Substrates, crystalline 
or polycrystalline Substrates, etc.). Of particular note are 
Spatially addressable arrays (i.e., gene chips, microtiter 
plates, etc.) of oligonucleotides and polynucleotides, or 
corresponding oligopeptides and polypeptides, wherein at 
least one of the biopolymers present on the Spatially addres 
Sable array comprises an oligonucleotide or polynucleotide 
Sequence first disclosed in at least one of the Sequences of 
SEQ ID NOS: 1-8, or an amino acid sequence encoded 
thereby. Methods for attaching biopolymers to, or synthe 
sizing biopolymers on, Solid Support matrices, and conduct 
ing binding Studies thereon are disclosed in, inter alia, U.S. 
Pat. Nos. 5,700,637, 5,556,752, 5,744,305, 4,631,211, 
5,445,934, 5,252,743, 4,713,326, 5,424,186, and 4,689,405 
the disclosures of which are herein incorporated by refer 
ence in their entirety. 
0017 Addressable arrays comprising sequences first dis 
closed in SEQ ID NOS:1-8 can be used to identify and 
characterize the temporal and tissue Specific expression of a 
gene. These addressable arrays incorporate oligonucleotide 
Sequences of Sufficient length to confer the required speci 
ficity, yet be within the limitations of the production tech 
nology. The length of these probes is within a range of 
between about 8 to about 2000 nucleotides. Preferably the 
probes consist of 60 nucleotides and more preferably 25 
nucleotides from the sequences first disclosed in SEQ ID 
NOS:1-8. 

0018 For example, a series of the described oligonucle 
otide Sequences, or the complements thereof, can be used in 
chip format to represent all or a portion of the described 
Sequences. The oligonucleotides, typically between about 16 
to about 40 (or any whole number within the stated range) 
nucleotides in length can partially overlap each other and/or 
the Sequence may be represented using oligonucleotides that 
do not overlap. Accordingly, the described polynucleotide 
Sequences shall typically comprise at least about two or 
three distinct oligonucleotide Sequences of at least about 8 
nucleotides in length that are each first disclosed in the 
described Sequence Listing. Such oligonucleotide 
Sequences can 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. 

0019 Microarray-based analysis allows the discovery of 
broad patterns of genetic activity, providing new under 
Standing of gene functions and generating novel and unex 
pected insight into transcriptional processes and biological 
mechanisms. The use of addressable arrayS comprising 
sequences first disclosed in SEQ ID NOS:1-8 provides 
detailed information about transcriptional changes involved 
in a Specific pathway, potentially leading to the identification 
of novel components or gene functions that manifest them 
Selves as novel phenotypes. 

0020 Probes consisting of sequences first disclosed in 
SEO ID NOS:1-8 can also be used in the identification, 
Selection and validation of novel molecular targets for drug 
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discovery. The use of these unique Sequences permits the 
direct confirmation of drug targets and recognition of drug 
dependent changes in gene expression that are modulated 
through pathways distinct from the drugs intended target. 
These unique Sequences therefore also have utility in defin 
ing and monitoring both drug action and toxicity. 
0021. As an example of utility, the sequences first dis 
closed in SEQ ID NOS:1-8 can be utilized in microarrays or 
other assay formats, to Screen collections of genetic material 
from patients who have a particular medical condition. 
These investigations can also be carried out using the 
sequences first disclosed in SEQ ID NOS:1-8 in silico and 
by comparing previously collected genetic databases and the 
disclosed Sequences using computer Software known to 
those in the art. 

0022. Thus the sequences first disclosed in SEQ ID 
NOS:1-8 can be used to identify mutations associated with 
a particular disease and also as a diagnostic or prognostic 
asSay. 

0023 Although the presently described sequences have 
been Specifically described using nucleotide Sequence, it 
should be appreciated that each of the Sequences can 
uniquely be described using any of a wide variety of 
additional structural attributes, or combinations thereof. For 
example, a given Sequence can be described by the net 
composition of the nucleotides present within a given region 
of the Sequence in conjunction with the presence of one or 
more specific oligonucleotide sequence(s) first disclosed in 
the SEQ ID NOS: 1-8. Alternatively, a restriction map 
Specifying the relative positions of restriction endonuclease 
digestion Sites, or various palindromic or other specific 
oligonucleotide Sequences can be used to Structurally 
describe a given Sequence. Such restriction maps, which are 
typically generated by widely available computer programs 
(e.g., the University of Wisconsin GCG sequence analysis 
package, SEQUENCHER 3.0, Gene Codes Corp., Ann 
Arbor, Mich., etc.), can optionally be used in conjunction 
with one or more discrete nucleotide sequence(s) present in 
the Sequence that can be described by the relative position of 
the Sequence relative to one or more additional Sequence(s) 
or one or more restriction siteS present in the disclosed 
Sequence. 

0024. For oligonucleotide probes, highly stringent con 
ditions may refer, e.g., to washing in 6xSSC/0.05% sodium 
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 gene antisense molecules, useful, for example, 
in NHP gene regulation and/or as antisense primers in 
amplification reactions of NHP gene nucleic acid Sequences. 
With respect to NHP gene 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 gene regulation. 
0.025 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, Xanthine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylami 
nomethyl-2-thiouridine, 5-carboxymethylaminomethylu 
racil, dihydrouracil, beta-D-galactosylcqueosine, inosine, 
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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. 
0026. 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. 

0027. In yet another embodiment, the antisense oligo 
nucleotide will comprise at least one modified phosphate 
backbone Selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphora 
midothioate, a phosphoramidate, a phosphordiamidate, a 
methylphosphonate, an alkyl phosphotriester, and a formac 
etal or analog thereof. 

0028. 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. 
0029 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. 
0030 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. 
0031) 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 
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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. 

0.032 For example, the present sequences can be used in 
restriction fragment length polymorphism (RFLP) analysis 
to identify specific individuals. In this technique, an indi 
vidual's genomic DNA is digested with one or more restric 
tion enzymes, and probed on a Southern blot to yield unique 
bands for identification (as generally described in U.S. Pat. 
No. 5,272,057, incorporated herein by reference). In addi 
tion, the Sequences of the present invention can be used to 
provide polynucleotide reagents, e.g., PCR primers, targeted 
to Specific loci in the human genome, which can enhance the 
reliability of DNA-based forensic identifications by, for 
example, providing another “identification marker” (i.e., 
another DNA sequence that is unique to a particular indi 
vidual). Actual base sequence information can be used for 
identification as an accurate alternative to patterns formed 
by restriction enzyme generated fragments. 

0033. Further, a NHP gene homolog can be isolated from 
nucleic acid from an organism of interest by performing 
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 
human or non-human cell lines or tissue known or Suspected 
to express an allele of a NHP gene. 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. Alter 
natively, the labeled fragment can be used to isolate genomic 
clones via the Screening of a genomic library. 

0034 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 gene). 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. 

0.035 A cDNA encoding a mutant NHP sequence can be 
isolated, for example, by using PCR. In this case, the first 
cDNAstrand may be synthesized by hybridizing an oligo-dT 
oligonucleotide to mRNA isolated from tissue known or 
Suspected to be expressed in an individual putatively carry 
ing a mutant NHP allele, and by extending the new strand 
with reverse transcriptase. The second strand of the cDNA is 

Apr. 14, 2005 

then Synthesized using an oligonucleotide that hybridizes 
Specifically to the 5' end of the normal Sequence. Using these 
two primers, the product is then amplified via PCR, option 
ally 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 gene product can be ascer 
tained. 

0036) 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, connective tissue disorders, 
infertility, etc.), or a cDNA library can be constructed using 
RNA from a tissue known, or Suspected, to express a mutant 
NHP allele. A normal NHP gene, 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 sequences can then be 
purified and Subjected to Sequence analysis according to 
methods well-known to those skilled in the art. 

0037 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 can 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. 
0038. Additionally, screening can be accomplished by 
screening with labeled NHP fusion proteins, such as, for 
example, alkaline phosphatase-NHP or NHP-alkaline phos 
phatase fusion proteins. In cases where a NHP mutation 
results in an expression product with altered function (e.g., 
as a result of a missense or a frameshift mutation), poly 
clonal antibodies to NHP are likely to cross-react with a 
corresponding mutant NHP expression product. Library 
clones detected via their reaction with Such labeled antibod 
ies can be purified and Subjected to Sequence analysis 
according to methods well-known in the art. 

0039 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 
activation). AS used herein, regulatory elements include, but 
are not limited to, inducible and non-inducible promoters, 
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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 
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. 

0040. The present invention also encompasses antibodies 
and anti-idiotypic antibodies (including Fab fragments), 
antagonists and agonists of a NHP, as well as compounds or 
nucleotide constructs that inhibit expression of a NHP 
Sequence (transcription factor inhibitors, antisense and 
ribozyme molecules, or open reading frame Sequence 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.). 
0041) 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 the endogenous 
receptor for an NHP, but can also identify compounds that 
trigger NHP-mediated activities or pathways. 

0.042 Finally, the NHP products can be used as thera 
peutics. For example, soluble derivatives such as NHP 
peptides/domains corresponding to NHPS, NHP fusion pro 
tein products (especially NHP-Ig fusion proteins, i.e., 
fusions of a NHP, or a domain of a NHP, to an IgFc), NHP 
antibodies and anti-idiotypic antibodies (including Fab frag 
ments), 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 the endogenous NHP 
receptor. Nucleotide constructs encoding such NHP prod 
ucts 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. 

Apr. 14, 2005 

0043. Various aspects of the invention are described in 
greater detail in the SubSections below. 

5.1 The NHP Sequences 

0044) The cDNA sequences and the corresponding 
deduced amino acid sequences of the described NHPs are 
presented in the Sequence Listing. The NHP nucleotides 
were obtained from clustered human ESTs, and cDNAS 
made from brain mRNA (Edge Biosystems, Gaithersburg, 
Md.). 
0045. Several polymorphisms were identified including 
an A/T polymorphism at the nucleotide position represented 
by, for example, position 4543 of SEQ ID NO:1 (which can 
result in a thr or Ser at the region corresponding to amino 
acid (aa) position 1515 of, for example, SEQ ID NO:2), an 
A/G polymorphism at nucleotide position 4775 (which can 
result in an asp or gly at aa position 1592), an A/G poly 
morphism at the nucleotide position represented by, for 
example, position 6878 of SEQ ID NO:1 (which can result 
in an asn or Ser at the region corresponding to amino acid 
(aa) position 2293 of, for example, SEQ ID NO:2), a G/C 
polymorphism at nucleotide position 7227 (which can result 
in an arg or pro at aa position 2409), a G/A polymorphism 
at the nucleotide position represented by, for example, 
position 8263 of SEQID NO:1 (which can result in a val or 
ile at the region corresponding to amino acid (aa) position 
2755 of, for example, SEQ ID NO:2), a G/A polymorphism 
at nucleotide position 10552 (which can result in val or leu 
at aa position 3518 of, for example, SEQ ID NO:2), a G/A 
polymorphism at nucleotide position 11434 (which can 
result in a gly or Ser at aa position 3812), a C/A polymor 
phism at the nucleotide position represented by, for example, 
position 12691 of SEQ ID NO:1 (which can result in a pro 
or thr at the region corresponding to amino acid (aa) position 
4231 of, for example, SEQ ID NO:2), a G/A polymorphism 
at nucleotide position 12770 (which can result in a gly or glu 
at aa position 4257 of, for example, SEQ ID NO:2), and a 
C/G polymorphism at the nucleotide position represented 
by, for example, position 12820 of SEQID NO:1 (which can 
result in a leu or Val at the region corresponding to amino 
acid (aa) position 4274 of, for example, SEQ ID NO:2). 
0046) The disclosed NHPs are apparently encoded on 
human chromosome 11 (or possibly human chromosome 8). 
0047 The described novel human polynucleotide 
Sequences can be used, among other things, in the molecular 
mutagenesis/evolution of proteins that are at least partially 
encoded by the described novel Sequences using, for 
example, polynucleotide Shuffling or related methodologies. 
Such approaches are described in U.S. Pat. Nos. 5,830,721 
and 5,837,458 which are herein incorporated by reference in 
their entirety. 
0048 NHP gene products can also be expressed in trans 
genic animals. Animals of any species, including, but not 
limited to, Worms, mice, rats, rabbits, guinea pigs, pigs, 
micro-pigs, birds, goats, and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to gen 
erate NHP transgenic animals. 
0049 Any technique known in the art may be used to 
introduce a NHP transgene into animals to produce the 
founder lines of transgenic animals. Such techniques 
include, but are not limited to pronuclear microinjection 
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(Hoppe, P. C. and Wagner, T. E., 1989, U.S. Pat. No. 
4,873,191); retrovirus-mediated gene transfer into germ 
lines (Van der Putten et al., 1985, Proc. Natl. Acad. Sci., 
USA82:6148-6152); gene targeting in embryonic stem cells 
(Thompson et al., 1989, Cell 56:313-321); electroporation of 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814); and 
sperm-mediated gene transfer (Lavitrano et al., 1989, Cell 
57:717-723); etc. For a review of such techniques, see 
Gordon, 1989, Transgenic Animals, Intl. Rev. Cytol. 
115:171-229, which is incorporated by reference herein in 
its entirety. 

0050. The present invention provides for transgenic ani 
mals that carry the NHP 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 Somatic cell transgenic 
animals. The transgene may be integrated as a Single trans 
gene or 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., 1992, 
Proc. Natl. Acad. Sci. USA 89:6232-6236. 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. 

0051) When it is desired that a NHP transgene be inte 
grated into the chromosomal site of the endogenous NHP 
gene, gene targeting is preferred. Briefly, when Such a 
technique is to be utilized, vectors containing Some nucle 
otide Sequences homologous to the endogenous NHP gene 
are designed for the purpose of integrating, via homologous 
recombination with chromosomal Sequences, into and dis 
rupting the function of the nucleotide Sequence of the 
endogenous NHP gene (i.e., "knockout' animals). 
0.052 The transgene can also be selectively introduced 
into a particular cell-type, thus inactivating the endogenous 
NHP gene in only that cell-type, by following, for example, 
the teaching of Gu et al., 1994, Science, 265:103-106. The 
regulatory Sequences required for Such a cell-type specific 
inactivation will depend upon the particular cell-type of 
interest, and will be apparent to those of skill in the art. 

0053) Once transgenic animals have been generated, the 
expression of the recombinant NHP gene may be assayed 
utilizing Standard techniques. Initial Screening may be 
accomplished by Southern blot analysis or PCR techniques 
to analyze animal tissues to assay whether 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 RT-PCR. 
Samples of NHP gene-expressing tissue, may also be evalu 
ated immunocytochemically using antibodies Specific for 
the NHP transgene product. 

0.054 The present invention provides for “knockin' ani 
mals. Knockin animals are those in which a gene that the 
animal does not naturally have in its genome, is inserted. For 
example, when a human gene is used to replace its murine 
ortholog in the mouse. Such knockin animals are useful for 
the in Vivo Study, testing and validation of, intra alia, numan 
drug targets as well as for compounds that are directed at the 
SC. 
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5.2 NHPS and NHP Polypeptides 
0055 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, the identification of other 
cellular gene products related to a NHP, as reagents in assays 
for Screening for compounds that can be used as pharma 
ceutical reagents useful in the therapeutic treatment of 
mental, biological, or medical disorders and diseases. Given 
the Similarity information and expression data, the described 
NHPS can be targeted (by drugs, oligos, antibodies, etc.) in 
order to treat disease, or to therapeutically augment the 
efficacy of, for example, chemotherapeutic agents used in 
the treatment of cancer. 

0056. The Sequence Listing discloses the amino acid 
sequences encoded by the described NHP genes. The NHPs 
typically display initiator methionines in DNA sequence 
contexts consistent with a translation initiation Site, and a 
Signal like Sequences near their N-terminal ends as typical of 
many other membrane proteins. 
0057 The NHP amino acid sequences of the invention 
include the amino acid Sequence presented in the Sequence 
Listing as well as analogues and derivatives thereof. Further, 
corresponding NHP homologues 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. 
0058. The invention also encompasses proteins that are 
functionally equivalent to the NHPs encoded by the pres 
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.). Amino acid Substi 
tutions 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, leu 
cine, isoleucine, Valine, proline, phenylalanine, 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. 
0059) A variety of host-expression vector systems can be 
used to express the NHP nucleotide sequences of the inven 
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tion. Where, as in the present instance, the NHP peptide or 
polypeptide is thought to be membrane protein, the hydro 
phobic regions of the protein can be excised and the result 
ing Soluble peptide or polypeptide can be recovered from the 
culture media. Such expression Systems also encompass 
engineered host cells that express a NHP, or functional 
equivalent, in situ. Purification or enrichment of a NHP from 
Such expression Systems can be accomplished using appro 
priate 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 certain drug Screening assayS. 
0060. The expression systems that may be used for 
purposes of the invention include, but are not limited to, 
microorganisms Such as bacteria (e.g., E. coli, B. Subtilis) 
transformed 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 nucleotide sequences, plant 
cell Systems infected with recombinant virus expression 
vectors (e.g., cauliflower mosaic virus, CaMV; tobacco 
mosaic virus, TMV) or transformed with recombinant plas 
mid expression vectors (e.g., Ti plasmid) containing NHP 
nucleotide Sequences, or mammalian cell Systems (e.g., 
COS, CHO, BHK, 293,3T3) harboring recombinant expres 
Sion constructs containing NHP nucleotide Sequences and 
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). 
0061. In bacterial systems, a number of expression vec 
tors may 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. PGEX 
vectors (Pharmacia or American Type Culture Collection) 
can 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 expression 
product can be released from the GST moiety. 
0.062. In an insect system, Autographa californica 
nuclear polyhedrosis virus (AcNPV) is used as a vector to 
express foreign polynucleotide Sequences. The virus grows 
in Spodoptera frugiperda cells. A NHP coding Sequence can 
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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 pro 
duction of non-occluded recombinant virus (i.e., virus lack 
ing the proteinaceous coat coded for by the polyhedrin 
gene). These recombinant 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). 
0063. 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 gene 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 
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 Bitter 
et al., 1987, Methods in Enzymol. 153:516-544). 
0064. In addition, a host cell strain may be chosen that 
modulates the expression of the inserted Sequences, or 
modifies and processes the expression 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 
expression products. Appropriate cell lines or host Systems 
can be chosen to ensure the correct modification and pro 
cessing of the foreign protein expressed. To this end, eukary 
otic host cells which possess the cellular machinery for 
proper processing of the primary transcript, glycosylation, 
and phosphorylation of the expression product may be used. 
Such mammalian host cells include, but are not limited to, 
CHO, VERO, BHK, HeLa, COS, MDCK, 293, 3T3, WI38, 
and in particular, human cell lines. 
0065 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 can be engineered. Rather than using expression 
vectors which contain Viral origins of replication, host cells 
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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. 
0.066. 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 and 
Szybalski, 1962, Proc. Natl. Acad. Sci. USA 48:2026), and 
adenine phosphoribosyltransferase (Lowy et al., 1980, Cell 
22:817) genes, which can be employed in tk, 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, Proc. 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 and 
Berg, 1981, Proc. Natl. Acad. Sci. USA 78.2072); neo, 
which conferS resistance to the aminoglycoside G-418 (Col 
berre-Garapin et al., 1981, J. Mol. Biol. 150:1); and hygro, 
which confers resistance to hygromycin (Santerre et al., 
1984, Gene 30:147). 
0067. Alternatively, any fusion protein can be readily 
purified by utilizing an antibody Specific for the fusion 
protein being expressed. For example, a System described by 
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. 
0068 Also encompassed by the present invention are 
fusion proteins that direct the NHP to a target organ and/or 
facilitate transport across the membrane into the cytosol. 
Conjugation of NHPs to antibody molecules or their Fab 
fragments could be used to target cells bearing a particular 
epitope. Attaching the appropriate Signal Sequence to the 
NHP would also transport the NHP to the desired location 
within the cell. Alternatively targeting of NHP or its nucleic 
acid Sequence might be achieved using lipoSome or lipid 
complex based delivery Systems. Such technologies are 
described in “Liposomes: A Practical Approach”, New, 
R.R.C., ed., Oxford University Press, New York and in U.S. 
Pat. Nos. 4,594.595, 5,459,127, 5,948,767 and 6,110,490 
and their respective disclosures which are herein incorpo 
rated by reference in their entirety. Additionally embodied 
are novel protein constructs engineered in Such a way that 
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they facilitate transport of the NHP to the target site or 
desired organ, where they cross the cell membrane and/or 
the nucleus where the NHP can exert its functional activity. 
This goal may be achieved by coupling of the NHP to a 
cytokine or other ligand that provides targeting Specificity, 
and/or to a protein transducing domain (see generally U.S. 
applications Ser. Nos. 60/111,701 and 60/056,713, both of 
which are herein incorporated by reference, for examples of 
Such transducing Sequences) to facilitate passage across 
cellular membranes and can optionally be engineered to 
include nuclear localization. 

5.3 Antibodies to NHP Products 

0069. 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. 

0070 The antibodies of the invention may 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 for the evaluation of the effect of test compounds 
on expression and/or activity of a NHP expression 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 antibodies may, therefore, be utilized as part of treat 
ment methods. 

0071 For the production of antibodies, various host 
animals may be immunized by injection with a NHP, an 
NHP peptide (e.g., one corresponding to 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, chi 
tosan, Surface active Substances Such as lySolecithin, plu 
ronic polyols, polyanions, peptides, oil emulsions, and 
potentially useful human adjuvants such as BCG (bacille 
Calmette-Guerin) and Corynebacterium parvum. Alterna 
tively, the immune response could be enhanced by combi 
nation and or coupling with molecules Such as keyhole 
limpet hemocyanin, tetanus toxoid, diphtheria toxoid, oval 
bumin, cholera toxin or fragments thereof. Polyclonal anti 
bodies are heterogeneous populations of antibody molecules 
derived from the Sera of the immunized animals. 

0072 Monoclonal antibodies, which are homogeneous 
populations of antibodies to a particular antigen, can be 
obtained by any technique which provides for the production 
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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. 
0073. In addition, techniques developed for the produc 
tion of “chimeric antibodies” (Morrison et al., 1984, Proc. 
Natl. Acad. Sci. USA, 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 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. Also encompassed by the present 
invention is the use of fully humanized monoclonal anti 
bodies as described in U.S. Pat. No. 6,150,584 and respec 
tive disclosures which are herein incorporated by reference 
in their entirety. 
0.074 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 341:544-546) can be adapted to produce single chain 
antibodies against NHP expression products. Single chain 
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. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 8 

<210> SEQ ID NO 1 
&2 11s LENGTH 13770 
&212> TYPE DNA 

<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 1 
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0075 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') 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. 

0.076 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 can be used to generate anti-idiotypes that "mimic' 
the NHP and, therefore, bind and activate or neutralize a 
receptor. Such anti-idiotypic antibodies or Fab fragments of 
Such anti-idiotypes can be used in therapeutic regimens 
involving a NHP-mediated pathway. 
0077. Additionally given the high degree of relatedness 
of mammalian NHPs, the presently described knock-out 
mice (having never seen NHP, and thus never been tolerized 
to NHP) have a unique utility, as they can be advantageously 
applied to the generation of antibodies against the disclosed 
mammalian NHP (i.e., NHP will be immunogenic in NHP 
knock-out animals). 
0078. 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 applications are 
herein incorporated by reference in their entirety. 

atggatataa ttatoggaca citgttgtgggc acacggcctic citgcttgttg cc to atcc to 60 

citgcttittca agcttittggc cactgtc.tcc caggggctgc cagggactogg accoct gggc 120 

titccactitca cacattc cat ttataatgct accqtgitat g agaacticago agcaag gacc 18O 

tacgtcaa.ca gccagagtag aatgggcatc accittaatag atctatoctd ggatat caaa 240 

tacagaatag togtocggaga cqaggaaggc tittittcaaag cagaggaagt catcattgca 3OO 
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gatttctgtt ttctgaga at aagaactaaa gqtggcaatt citgccatatt aaatagg gala 360 

atcCaggata attatttatt gatagtaaaa gqttctgtca gaggagagga tittggaagca 420 

tggaccaaag tdaatataca ggttittagat atgaatgatc tdag acctitt gttitt caccc 480 

acaa.catact citgttaccat agcagaaag.c acaccitctaa goactagtgt td.cccaggtg 540 

actgcaa.cag acgcagatat tdgttccaat ggaga attct act actactt taaaaataaa 600 

gttgat citct titt cagttca coccacgagt ggtgtcatct cottaagtgg to gattaaat 660 

tatgatgaaa agaataggta to atctggaa attittggctg togg accq ggg aatgaaactg 720 

tatgggaaca atggagtgag cagtactgca aagctittatgttcacattga gcgcatalaat 78O 

galacatgc.cc caacaatcca totagtcact catgttccitt totcgttgga aaaagagcca 840 

acatatgcag toggtgacagt tdatgacitta gatgatggag cqaatggaga gatcgaatct 9 OO 

gtttcc attg toggctgggga toctittagat cagttctitcc togctaagga aggaaagtgg 96.O 

ttgaatgagt acaagattaa goagaggaag cagattgact gggagagctt toccitatggc O20 

tacaatctoa citcttcaagc aaaag acaag ggatcto citc aaaaatgttc agcattaaag O8O 

gcagtctaca ttggcaa.ccc cacaa.gagac actgtc.ccca ttagatttga aaaagaagtg 14 O 

tacgatgttga gcataagtga attitt.ccc ct cotggtgtcg toggttgctat agtaaaatta 200 

agtc.ctgaac cqatagatgt ggaatacaaa ttatctocto gtgaggatgc agtgtactitt 260 

aaaattaatc Citcggtoggg totgattgtt acago acggC Cactgaatac tagttaagaag 320 

gaggtttata aactggaggit gacaaacaag gaaggagatt taaaag caca ggtoaccatc 38O 

agcatagaag atgcaaatga ccacaccc.ca gaattitcago aaccact gta toatgctitat 4 40 

gtgaatgaaa gtgtcc cagt gggalaccago gttctaa.cag titt cagottctgataaggat 5 OO 

aaaggagaaa atgggtacat caccitatagt atc.gctagoc toga atttgtt accatttgtc. 560 

attaatcagt ttacaggtgt tattagcaca actgaagaac toggattittga atcct cocca 62O 

gaaatttaca gattcattgt tagagccitct gactggggitt caccataccg ccatgaaagt 680 

gaggtoaatg tdactattog aataggaaat gtcaacgaca acagoccitct citttgaaaaa 740 

gtggcttgcc agg gagittat titcatatgac titt.ccagttg gtggtoacat cacagcagtic 800 

tdagogatcg atato gatga acttgaactt gtaaagtaca aaatcatttic toggaaatgaa 860 

cittggcttct tittatttaaa cccagattct ggtgttttac agcttaaaaa atcactgaca 920 

aattctggca ttaaaaatgg caattittgcc citcagaatta cagdaactga tiggagagaat 98O 

cittgcagacc ccatgtct at talacatttica gtc.ctacatg ggaaagtgtc. ttcaaagagc 20 40 

ttcagttgca gagaaacticg totggctoaa aagctgg cag agaaactact catta aggca 2100 

aaag caaatg ggaaactgaa totggaagat ggatttcttg acttittatto: aattaataga 216 O 

Cagg gaccat attittgacaa gtc.tttitcct tctgatgtgg citgtaaagga ggatctgcca 2220 

gttggtgcta acattctgaa gattaaagcc tatgatgccg actctggctt caatggaaaa 228O 

gtgctattta caatat caga tiggaaatacg gatagttgct ttaatattga tatggag act 234. O 

gggcagotta aagtc.cittat gcc catggat cq agaacaca cag accticta totcottaat 24 OO 

atcaccatct atgacittagg taatccacag aaatcgtcat ggagacitgct gaccatcaat 2460 

gtggaggatg citaatgacaa tagcc cagtt tittatto aag acagttactic agittaac att 252O 

cittgaaagtt caggcattgg tactgaaatc attcaagtgg aag coagaga caaagacitta 258O 
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ggcatcatca ccatttgcaa agaaccagac atgacgacga tigggtoagtt totccitatcc 4920 

atcaaagttca cagatcaggg atc.ccc.gc.ca atgtctgcta citgcaattgt gcgcatttcc 4.980 

gtoaccatgt citgacaattic to accocaag titcattcaca aagacitacca agcagaagta 5040 

aatgaaaatg ttgacattgg aac atcagtc attctaatct citgccatcag toaatctacc 51OO 

citcatttatg aagtcaaaga tiggagacatt aatgg gatct ttaccataaa to catattot 5 160 

ggagtcatca ccactcagaa goccctggat tatgagcgca catcc totta toaactcatc 5220 

attcaggcca ccaatatggc aggaatggct tccaatgcta cag to aatat toagattgtt 528 O 

gatgaaaatgataatgcc cc agtttittcto ttittctoaat acticagg cag cottaagtgag 5340 

gctg.ccc.caa ttaatago at tdtcaggagc titggataa.ca gcc cactggit gattcgagcc 5 400 

acagatgctg acagdaac cq gaatgctotg cittgttgtato agattgttgga gttcaa.ca.gca 546 O 

aaaaagttitt to acggtgga citccagtaca ggtgcaatca gaacaattgc caacctggac 552O 

catgaalacca ttgcc.cattt coattittcat gtgcatctga gag acagtgg tagcc.cccala 558 O 

citgactgcag agagtc.ccgt tdaagttcaac attgaggtga cagatgtgaa toata acco a 5640 

cctgtttitta citcaggctgt gtttgag act atcttactitc tacctaccta tattggagtg 5700 

gaggttctgaaagttagtgc cacagatcct gacitctgagg taccoccitga actgacatac 576 O. 

agcctaatgg aaggcagttt goatcatttt ttaattgact caaac agtgg agtacttacc 582O 

ataaaaaa.ca acaaccitcto Caaggatcac tacatgctga tagttaaggt gitotgatgga 588 O 

aagttctaca gtacct coat ggtoaccatc atggittaaag aag coatgga cagoggcctic 594 O 

cactittacac aaagcttcta titccaccitca atctoagaga acaacactaa cataaccaaa 6 OOO 

gttgctattg tdaatgcagt toggaaatcgc cittaatgagc ccttaaaata cago atcitta 6060 

aaccoaggaa ataagttcaa gataaaatct accitcagggg to attcagac gactggagtic 61.20 

cc ctittgacc gtgaagaa.ca agagittatat gagctggtgg tagaa.gc.cag cogtgagctg 618O 

gacCatctgc gtgtggccag agtggtgg to agggittaa.ca ttgaaga cat aaatgacaat 624 O 

totccagtct ttgtgggcct cocatact at gctgctgttcaagtggatgc ggaac coggg 6300 

actctgattt atcaggtogac agc cattgac aaagataaag gtccaaatgg agaagtgacc 6360 

tatgtc.ctgc aggatgacta toggcc actitt galaattalacc ctaattcagg gaatgttatt 642O 

ttaaaggaag cattcaactc. to acttgtcc aac attgagt atggagt cac catcc tag cc 64.80 

aaggatgg.cg gaaaacct to tttgttctaca totgtggagc titcc.catcac tattgtcaac 654. O 

aaag caatgc ctdtgtttga taag.cccttt tatacagoat citgtcaatga agacatcaga 6600 

atgaac acac ccatcc taag catcaatgcc accagtc.cag aaggcca agg catcatatat 6660 

atcattatcg atgggg acco ttittaaacag tittaa.cattg actittgacac toggggtoctd 672O 

aaagttgtta gcc ctittgga titatgaagtt acatctgctt acaagctgac aataagagcc 678 O. 

agcgacgc.cc titactggtgc tagggctgaa gtcactdttg acttgctagt taatgatgta 6840 

aatgacaacc cccctattitt cqatcagoct acatacaata caacactato agaag catct 69 OO 

cittattggga caccitgttitt acaagttgtc. tctattgatg cagacitcaga aaacaataaa 696 O 

atggtacatt atcagattgt coaggatacc tacaatagoa cagattattt to acatagat 7 O2O 

agctcaagtg gottaatcct gacago acga atgctgg acc atgagttagt acaac acto c 708O 

actittgaaag toagat caat agatagtggc titcc.cat cac to agcagtga ggttcto gtt 714. O 
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<400 SEQUENCE: 2 

Met Asp Ile Ile Met Gly His Cys Val Gly Thr Arg Pro Pro Ala Cys 
1 5 10 15 

Cys Lieu. Ile Leu Lleu Lleu Phe Lys Lieu Lieu Ala Thr Val Ser Glin Gly 
2O 25 30 

Leu Pro Gly Thr Gly Pro Leu Gly Phe His Phe Thr His Ser Ile Tyr 
35 40 45 

Asn Ala Thr Val Tyr Glu Asn Ser Ala Ala Arg Thr Tyr Val Asn Ser 
50 55 60 

Glin Ser Arg Met Gly Ile Thr Lieu. Ile Asp Leu Ser Trp Asp Ile Lys 
65 70 75 8O 

Tyr Arg Ile Val Ser Gly Asp Glu Glu Gly Phe Phe Lys Ala Glu Glu 
85 90 95 

Val Ile Ile Ala Asp Phe Cys Phe Lieu Arg Ile Arg Thr Lys Gly Gly 
100 105 110 

Asn Ser Ala Ile Leu Asn Arg Glu Ile Glin Asp Asn Tyr Lieu Lieu. Ile 
115 120 125 

Wall Lys Gly Ser Val Arg Gly Glu Asp Leu Glu Ala Trp Thr Lys Val 
130 135 1 4 0 

Asn. Ile Glin Val Lieu. Asp Met Asn Asp Leu Arg Pro Leu Phe Ser Pro 
145 15 O 155 160 

Thir Thr Tyr Ser Val Thr Ile Ala Glu Ser Thr Pro Leu Arg Thr Ser 
1.65 170 175 

Val Ala Glin Val Thr Ala Thr Asp Ala Asp Ile Gly Ser Asn Gly Glu 
18O 185 19 O 

Phe Tyr Tyr Tyr Phe Lys Asn Lys Val Asp Leu Phe Ser Val His Pro 
195 200 2O5 

Thir Ser Gly Val Ile Ser Leu Ser Gly Arg Lieu. Asn Tyr Asp Glu Lys 
210 215 220 

Asn Arg Tyr Asp Leu Glu Ile Leu Ala Val Asp Arg Gly Met Lys Lieu 
225 230 235 240 

Tyr Gly Asn Asn Gly Val Ser Ser Thr Ala Lys Leu Tyr Val His Ile 
245 250 255 

Glu Arg Ile Asin Glu His Ala Pro Thr Ile His Val Val Thr His Val 
260 265 27 O 

Pro Phe Ser Leu Glu Lys Glu Pro Thr Tyr Ala Val Val Thr Val Asp 
275 280 285 

Asp Lieu. Asp Asp Gly Ala Asn Gly Glu Ile Glu Ser Val Ser Ile Val 
29 O 295 3OO 

Ala Gly Asp Pro Leu Asp Glin Phe Phe Leu Ala Lys Glu Gly Lys Trp 
305 310 315 320 

Lieu. Asn. Glu Tyr Lys Ile Lys Glu Arg Lys Glin Ile Asp Trp Glu Ser 
325 330 335 

Phe Pro Tyr Gly Tyr Asn Lieu. Thir Lieu Glin Ala Lys Asp Lys Gly Ser 
340 345 35 O 

Pro Gln Lys Cys Ser Ala Leu Lys Ala Val Tyr Ile Gly Asn Pro Thr 
355 360 365 

Arg Asp Thr Val Pro Ile Arg Phe Glu Lys Glu Val Tyr Asp Val Ser 
370 375 38O 

Ile Ser Glu Phe Ser Pro Pro Gly Val Val Val Ala Ile Val Lys Leu 
385 390 395 400 
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Ser Pro Glu Pro Ile Asp Val Glu Tyr Lys Lieu Ser Pro Gly Glu Asp 
405 410 415 

Ala Val Tyr Phe Lys Ile Asn Pro Arg Ser Gly Leu Ile Val Thr Ala 
420 425 43 O 

Arg Pro Leu Asn Thr Val Lys Lys Glu Val Tyr Lys Lieu Glu Val Thr 
435 4 40 4 45 

Asn Lys Glu Gly Asp Lieu Lys Ala Glin Val Thr Ile Ser Ile Glu Asp 
450 455 460 

Ala Asn Asp His Thr Pro Glu Phe Glin Gln Pro Leu Tyr Asp Ala Tyr 
465 470 475 480 

Val Asin Glu Ser Val Pro Val Gly Thr Ser Val Leu Thr Val Ser Ala 
485 490 495 

Ser Asp Lys Asp Lys Gly Glu Asn Gly Tyr Ile Thr Tyr Ser Ile Ala 
5 OO 505 51O. 

Ser Leu Asn Leu Leu Pro Phe Val Ile Asin Glin Phe Thr Gly Val Ile 
515 52O 525 

Ser Thr Thr Glu Glu Leu Asp Phe Glu Ser Ser Pro Glu Ile Tyr Arg 
530 535 540 

Phe Ile Val Arg Ala Ser Asp Trp Gly Ser Pro Tyr Arg His Glu Ser 
545 550 555 560 

Glu Val Asn Val Thr Ile Arg Ile Gly Asn Val Asn Asp Asn. Ser Pro 
565 570 575 

Leu Phe Glu Lys Val Ala Cys Glin Gly Val Ile Ser Tyr Asp Phe Pro 
58O 585 59 O 

Val Gly Gly His Ile Thr Ala Wal Ser Ala Ile Asp Ile Asp Glu Lieu 
595 600 605 

Glu Lieu Val Lys Tyr Lys Ile Ile Ser Gly Asn. Glu Lieu Gly Phe Phe 
610 615 62O 

Tyr Lieu. Asn Pro Asp Ser Gly Val Lieu Gln Leu Lys Lys Ser Lieu. Thr 
625 630 635 640 

Asn Ser Gly Ile Lys Asn Gly Asn. Phe Ala Lieu Arg Ile Thr Ala Thr 
645 650 655 

Asp Gly Glu Asn Lieu Ala Asp Pro Met Ser Ile Asn. Ile Ser Val Lieu 
660 665 67 O 

His Gly Lys Val Ser Ser Lys Ser Phe Ser Cys Arg Glu Thr Arg Val 
675 680 685 

Ala Glin Lys Lieu Ala Glu Lys Lieu Lieu. Ile Lys Ala Lys Ala Asn Gly 
69 O. 695 7 OO 

Lys Lieu. Asn Lieu Glu Asp Gly Phe Lieu. Asp Phe Tyr Ser Ile Asn Arg 
705 710 715 720 

Gln Gly Pro Tyr Phe Asp Lys Ser Phe Pro Ser Asp Val Ala Val Lys 
725 730 735 

Glu Asp Leu Pro Val Gly Ala Asn. Ile Leu Lys Ile Lys Ala Tyr Asp 
740 745 750 

Ala Asp Ser Gly Phe Asn Gly Lys Val Lieu Phe Thr Ile Ser Asp Gly 
755 760 765 

Asn Thr Asp Ser Cys Phe Asn. Ile Asp Met Glu Thr Gly Glin Lieu Lys 
770 775 78O 

Val Lieu Met Pro Met Asp Arg Glu His Thr Asp Leu Tyr Lieu Lieu. Asn 
785 790 795 8OO 
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Ile Thir Ile Tyr Asp Leu Gly Asn Pro Gln Lys Ser Ser Trp Arg Lieu 
805 810 815 

Lieu. Thir Ile Asin Val Glu Asp Ala Asn Asp Asn. Ser Pro Val Phe Ile 
820 825 83O 

Gln Asp Ser Tyr Ser Val Asn Ile Leu Glu Ser Ser Gly Ile Gly. Thr 
835 840 845 

Glu Ile Ile Glin Val Glu Ala Arg Asp Lys Asp Leu Gly Ser Asn Gly 
85 O 855 860 

Glu Val Thr Tyr Ser Val Leu Thr Asp Thr Glin Glin Phe Ala Ile Asn 
865 870 875 88O 

Ser Ser Thr Gly Ile Val Tyr Val Ala Asp Gln Leu Asp Arg Glu Ser 
885 890 895 

Lys Ala Asn Tyr Ser Lieu Lys Ile Glu Ala Arg Asp Lys Ala Glu Ser 
9 OO 905 910 

Gly Glin Gln Leu Phe Ser Val Val Thr Lieu Lys Val Phe Lieu. Asp Asp 
915 920 925 

Val Asn Asp Cys Ser Pro Ala Phe Ile Pro Ser Ser Tyr Ser Val Lys 
930 935 940 

Val Leu Glu Asp Leu Pro Val Gly Thr Val Ile Ala Trp Leu Glu Thr 
945 950 955 96.O 

His Asp Pro Asp Leu Gly Lieu Gly Gly Glin Val Arg Tyr Ser Lieu Val 
965 970 975 

Asn Asp Tyr Asn Gly Arg Phe Glu Ile Asp Lys Ala Ser Gly Ala Ile 
98O 985 99 O 

Arg Lieu Ser Lys Glu Lieu. Asp Tyr Glu Lys Glin Glin Phe Tyr Asn Lieu 
995 10 OO 1005 

Thr Val Arg Ala Lys Asp Lys Gly Arg Pro Val Ser Lieu Ser Ser Val 
1010 1015 1020 

Ser Phe Val Glu Val Glu Val Val Asp Val Asn Glu Asn Leu. His Thr 
1025 1030 1035 1040 

Pro Tyr Phe Pro Asp Phe Ala Val Val Gly Ser Val Lys Glu Asin Ser 
1045 105 O 1055 

Arg Ile Gly Thr Ser Wall Leu Glin Val Thr Ala Arg Asp Glu Asp Ser 
1060 1065 1 OFO 

Gly Arg Asp Gly Glu Ile Glin Tyr Ser Ile Arg Asp Gly Ser Gly Lieu 
1075 1080 1085 

Gly Arg Phe Ser Ile Asp Asp Glu Ser Gly Val Ile Thr Ala Ala Asp 
1090 1095 1100 

Ile Leu Asp Arg Glu Thr Met Gly Ser Tyr Trp Leu Thr Val Tyr Ala 
1105 1110 1115 1120 

Thr Asp Arg Gly Val Val Pro Leu Tyr Ser Thr Ile Glu Val Tyr Ile 
1125 1130 1135 

Glu Val Glu Asp Val Asn Asp Asn Ala Pro Leu Thir Ser Glu Pro Ile 
1140 1145 1150 

Tyr Tyr Pro Val Val Met Glu Asn Ser Pro Lys Asp Val Ser Val Ile 
1155 1160 1165 

Glin Ile Glin Ala Glu Asp Pro Asp Ser Ser Ser Asn. Glu Lys Lieu. Thr 
1170 1175 118O 

Tyr Arg Ile Thr Ser Gly Asn Pro Glin Asn Phe Phe Ala Ile Asin Ile 
1185 11.90 11.95 1200 

Lys Thr Gly Lieu. Ile Thr Thr Thr Ser Arg Lys Lieu. Asp Arg Glu Glin 
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1205 1210 1215 

Glin Ala Glu His Phe Leu Glu Val Thr Val Thr Asp Gly Gly Pro Ser 
1220 1225 1230 

Pro Lys Glin Ser Thr Ile Trp Val Val Val Glin Val Leu Asp Glu Asn 
1235 1240 1245 

Asp Asn Lys Pro Glin Phe Pro Glu Lys Val Tyr Glin Ile Lys Lieu Pro 
1250 1255 1260 

Glu Arg Asp Arg Lys Lys Arg Gly Glu Pro Ile Tyr Arg Ala Phe Ala 
1265 1270 1275 1280 

Phe Asp Arg Asp Glu Gly Pro Asn Ala Glu Ile Ser Tyr Ser Ile Val 
1285 1290 1295 

Asp Gly Asn Asp Asp Gly Lys Phe Phe Ile Asp Pro Lys Thr Gly Met 
1300 1305 1310 

Val Ser Ser Arg Lys Glin Phe Thr Ala Gly Ser Tyr Asp Ile Leu Thr 
1315 1320 1325 

Ile Lys Ala Val Asp Asn Gly Arg Pro Gln Lys Ser Ser Thr Ala Arg 
1330 1335 1340 

Leu. His Ile Glu Trp Ile Lys Llys Pro Pro Pro Ser Pro Ile Pro Leu 
1345 1350 1355 1360 

Thr Phe Asp Glu Pro Phe Tyr Asn Phe Thr Val Met Glu Ser Asp Arg 
1365 1370 1375 

Val Thr Glu Ile Val Gly Val Val Ser Val Glin Pro Ala Asn Thr Pro 
1380 1385 1390 

Leu Trp Phe Asp Ile Val Gly Gly Asn. Phe Asp Ser Ala Phe Asp Ala 
1395 14 OO 1405 

Glu Lys Gly Val Gly Thr Ile Val Ile Ala Lys Pro Leu Asp Ala Glu 
1410 1415 1420 

Glin Arg Ser Ile Tyr Asn Met Ser Val Glu Val Thr Asp Gly Thr Asn 
1425 1430 1435 1440 

Val Ala Val Thr Glin Val Phe Ile Llys Val Lieu. Asp Asn. Asn Asp Asn 
1445 1450 1455 

Gly Pro Glu Phe Ser Glin Pro Asn Tyr Asp Val Thr Ile Ser Glu Asp 
1460 1465 14 FO 

Val Lieu Pro Asp Thr Glu Ile Leu Glin Ile Glu Ala Thr Asp Arg Asp 
1475 1480 1485 

Glu Lys His Lys Leu Ser Tyr Thr Val His Ser Ser Ile Asp Ser Ile 
1490 1495 15 OO 

Ser Met Arg Llys Phe Arg Ile Asp Pro Ser Thr Gly Val Leu Tyr Thr 
1505 1510 1515 1520 

Ala Glu Arg Lieu. Asp His Glu Ala Glin Asp Llys His Ile Lieu. Asn. Ile 
1525 1530 1535 

Met Val Arg Asp Glin Glu Phe Pro Tyr Arg Arg Asn Lieu Ala Arg Val 
1540 1545 1550 

Ile Val Asn Val Glu Asp Ala Asn Asp His Ser Pro Tyr Phe Thr Asn 
1555 15 60 1565 

Pro Leu Tyr Glu Ala Ser Val Phe Glu Ser Ala Ala Lieu Gly Ser Ala 
1570 1575 1580 

Val Lieu Glin Val Thr Ala Lieu. Asp Lys Asp Lys Gly Glu Asn Ala Glu 
1585 159 O 1595 1600 

Leu Ile Tyr Thr Ile Glu Ala Gly Asn Thr Gly Asn Met Phe Lys Ile 
1605 1610 1615 

Apr. 14, 2005 
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Glu Pro Wall Leu Gly Ile Ile Thir Ile Cys Lys Glu Pro Asp 
1620 1625 1630 

Thr Met Gly Glin Phe Val Leu Ser Ile Llys Val Thr Asp Glin 
1635 1640 1645 

Pro Pro Met Ser Ala Thr Ala Ile Val Arg Ile Ser Val Thr 
1650 1655 1660 

Asp Asn. Ser His Pro Llys Phe Ile His Lys Asp Tyr Glin Ala 
1665 1670 1675 

Asn Glu Asn Val Asp Ile Gly Thr Ser Val Ile Lieu. Ile Ser 
1685 1690 

Ser Glin Ser Thr Lieu. Ile Tyr Glu Val Lys Asp Gly Asp Ile 
17 OO 1705 1710 

Ile Phe Thr Ile Asn Pro Tyr Ser Gly Val Ile Thr Thr Glin 
1715 1720 1725 

Leu Asp Tyr Glu Arg Thr Ser Ser Tyr Glin Lieu. Ile Ile Glin 
1730 1735 1740 

Asn Met Ala Gly Met Ala Ser Asn Ala Thr Val Asn Ile Glin 
1745 175 O 1755 

Asp Glu Asn Asp Asn Ala Pro Val Phe Leu Phe Ser Glin Tyr 
1765 1770 

Ser Lieu Ser Glu Ala Ala Pro Ile Asn. Ser Ile Val Arg Ser 
1780 1785 1790 

Asn Ser Pro Leu Val Ile Arg Ala Thr Asp Ala Asp Ser Asn 
1795 1800 1805 

Ala Lieu Lieu Val Tyr Glin Ile Val Glu Ser Thr Ala Lys Lys 
1810 1815 1820 

Thr Val Asp Ser Ser Thr Gly Ala Ile Arg Thr Ile Ala Asn 
1825 1830 1835 

His Glu Thir Ile Ala His Phe His Phe His Val His Val Arg 
1845 1850 

Gly Ser Pro Gln Leu Thr Ala Glu Ser Pro Val Glu Val Asn 
1860 1865 1870 

Val Thr Asp Val Asn Asp Asn Pro Pro Val Phe Thr Glin Ala 
1875 1880 1885 

Glu Thir Ile Leu Lleu Leu Pro Thr Tyr Val Gly Val Glu Val 
1890 1895 1900 

Val Ser Ala Thr Asp Pro Asp Ser Glu Val Pro Pro Glu Leu 
1905 1910 1915 

Ser Lieu Met Glu Gly Ser Lieu. Asp His Phe Lieu. Ile Asp Ser 
1925 1930 

Gly Val Lieu. Thir Ile Lys Asn. Asn. Asn Lieu Ser Lys Asp His 
1940 1945 1950 

Leu Ile Val Lys Val Ser Asp Gly Lys Phe Tyr Ser Thr Ser 
1955 1960 1965 

Thir Ile Met Val Lys Glu Ala Met Asp Ser Gly Leu. His Phe 
1970 1975 1980 

Ser Phe Tyr Ser Thr Ser Ile Ser Glu Asn Asn Thr Asn Ile 
1985 1990 1995 

Val Ala Ile Val Asn Ala Val Gly Asn Arg Lieu. Asn. Glu Pro 
2005 2010 

Met Thr 

Gly Ser 

Met Ser 

Glu Wall 
1680 

Ala Ile 
1695 

Asn Gly 

Lys Ala 

Ala Thr 

Ile Wall 
1760 

Ser Gly 
1775 

Lieu. Asp 

Arg Asn 

Phe Phe 

Lieu. Asp 
1840 

Asp Ser 
1855 

Ile Glu 

Wall Phe 

Lieu Lys 

Thr Tyr 
1920 

Asn. Ser 
1935 

Tyr Met 

Met Wall 

Thr Glin 

Thr Lys 
2OOO 

Lieu Lys 
2015 

Apr. 14, 2005 



US 2005/0079522 A1 Apr. 14, 2005 
21 

-continued 

Tyr Ser Ile Lieu. Asn Pro Gly Asn Lys Phe Lys Ile Lys Ser Thr Ser 
2020 2025 2030 

Gly Val Ile Glin Thr Thr Gly Val Pro Phe Asp Arg Glu Glu Glin Glu 
2O35 20 40 2O45 

Leu Tyr Glu Lieu Val Val Glu Ala Ser Arg Glu Lieu. Asp His Leu Arg 
2O5 O 2O55 2060 

Val Ala Arg Val Val Val Arg Val Asn. Ile Glu Asp Ile Asn Asp Asn 
2O65 2070 2O75 2080 

Ser Pro Val Phe Val Gly Leu Pro Tyr Tyr Ala Ala Val Glin Val Asp 
2O85 209 O 2095 

Ala Glu Pro Gly Thr Lieu. Ile Tyr Glin Val Thr Ala Ile Asp Lys Asp 
2100 2105 2110 

Lys Gly Pro Asn Gly Glu Val Thr Tyr Val Lieu Glin Asp Asp Tyr Gly 
2115 2120 2125 

His Phe Glu Ile Asn Pro Asn. Ser Gly Asn Val Ile Lieu Lys Glu Ala 
21.30 2135 214 O 

Phe Asn. Ser Asp Leu Ser Asn. Ile Glu Tyr Gly Val Thir Ile Leu Ala 
2145 2150 215.5 216 O 

Lys Asp Gly Gly Lys Pro Ser Lieu Ser Thir Ser Val Glu Lieu Pro Ile 
21 65 217 O 21.75 

Thir Ile Val Asn Lys Ala Met Pro Val Phe Asp Llys Pro Phe Tyr Thr 
218O 21.85 2190 

Ala Ser Val Asn. Glu Asp Ile Arg Met Asn. Thr Pro Ile Leu Ser Ile 
21.95 22 OO 2205 

Asn Ala Thr Ser Pro Glu Gly Glin Gly Ile Ile Tyr Ile Ile Ile Asp 
2210 2215 2220 

Gly Asp Pro Phe Lys Glin Phe Asn. Ile Asp Phe Asp Thr Gly Val Lieu 
2225 22.30 2235 2240 

Lys Val Val Ser Pro Leu Asp Tyr Glu Val Thir Ser Ala Tyr Lys Leu 
22 45 225 O 2255 

Thir Ile Arg Ala Ser Asp Ala Lieu. Thr Gly Ala Arg Ala Glu Val Thr 
2260 2265 22 FO 

Val Asp Leu Lieu Val Asn Asp Wall Asn Asp Asn Pro Pro Ile Phe Asp 
2275 228O 2285 

Gln Pro Thr Tyr Asn Thr Thr Leu Ser Glu Ala Ser Leu Ile Gly. Thr 
2290 2295 2300 

Pro Wall Leu Glin Val Val Ser Ile Asp Ala Asp Ser Glu Asn. Asn Lys 
2305 2310 2315 2320 

Met Val His Tyr Glin Ile Val Glin Asp Thr Tyr Asn Ser Thr Asp Tyr 
2325 2330 2335 

Phe His Ile Asp Ser Ser Ser Gly Lieu. Ile Lieu. Thr Ala Arg Met Lieu 
234. O 2345 2350 

Asp His Glu Lieu Val Glin His Cys Thr Lieu Lys Val Arg Ser Ile Asp 
2355 2360 2365 

Ser Gly Phe Pro Ser Leu Ser Ser Glu Val Leu Val His Ile Tyr Ile 
2370 2375 2380 

Ser Asp Wall Asn Asp Asn Pro Pro Val Phe Asin Glin Lieu. Ile Tyr Glu 
2385 2390 2395 2400 

Ser Tyr Val Ser Glu Leu Ala Pro Arg Gly. His Phe Val Thr Cys Val 
2405 2410 24.15 

Glin Ala Ser Asp Ala Asp Ser Ser Asp Phe Asp Arg Lieu Glu Tyr Ser 
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2420 24.25 2430 

Ile Leu Ser Gly Asn Asp Arg Thir Ser Phe Leu Met Asp Ser Lys Ser 
2435 24 40 2445 

Gly Val Ile Thr Lieu Ser Asn His Arg Lys Glin Arg Met Glu Pro Leu 
2450 2455 2460 

Tyr Ser Leu Asn Val Ser Val Ser Asp Gly Leu Phe Thr Ser Thr Ala 
2465 2470 24.75 24.80 

Glin Val His Ile Arg Val Leu Gly Ala Asn Leu Tyr Ser Pro Ala Phe 
2485 24.90 2495 

Ser Glin Ser Thr Tyr Val Ala Glu Val Arg Glu Asn Val Ala Ala Gly 
25 OO 25 O5 2510 

Thr Lys Val Ile His Val Arg Ala Thr Asp Gly Asp Pro Gly Thr Tyr 
2515 252O 2525 

Gly Glin Ile Ser Tyr Ala Ile Ile Asn Asp Phe Ala Lys Asp Arg Phe 
25.30 2535 2540 

Lieu. Ile Asp Ser Asn Gly Glin Val Ile Thir Thr Glu Arg Lieu. Asp Arg 
25.45 255 O 2555 2560 

Glu Asn Pro Leu Glu Gly Asp Val Ser Ile Phe Val Arg Ala Lieu. Asp 
2565 257 O 2575 

Gly Gly Gly Arg Thr Thr Phe Cys Thr Val Arg Val Ile Val Val Asp 
258O 2585 2590 

Glu Asn Asp Asn Ala Pro Glin Phe Met Thr Val Glu Tyr Arg Ala Ser 
2595 26 OO 2605 

Val Arg Ala Asp Val Gly Arg Gly. His Lieu Val Thr Glin Val Glin Ala 
26.10 2615 262O 

Ile Asp Pro Asp Asp Gly Ala Asn. Ser Arg Ile Thr Tyr Ser Leu Tyr 
2625 2630 2 635 264 O 

Ser Glu Ala Ser Val Ser Val Ala Asp Lieu Lieu Glu Ile Asp Pro Asp 
2645 26.50 2655 

Asn Gly Trp Met Val Thr Lys Gly Asn. Phe Asn Gln Leu Lys Asn Thr 
2660 2665 2670 

Val Leu Ser Phe Phe Val Lys Ala Val Asp Gly Gly Ile Pro Val Lys 
2675 268O 2685 

His Ser Leu Ile Pro Val Tyr Ile His Val Leu Pro Pro Glu Thr Phe 
2690 2695 27 OO 

Leu Pro Ser Phe Thr Glin Ser Glin Tyr Ser Phe Thr Ile Ala Glu Asp 
2705 2710 2715 2720 

Thr Ala Ile Gly Ser Thr Val Asp Thr Leu Arg Ile Leu Pro Ser Glin 
2725 273 O 2735 

Asn Val Trp Phe Ser Thr Val Asn Gly Glu Arg Pro Glu Asn. Asn Lys 
2740 2745 2750 

Gly Gly Val Phe Val Ile Glu Gln Glu Thr Gly Thr Ile Llys Leu Asp 
2755 2760 2765 

Lys Arg Lieu. Asp Arg Glu Thir Ser Pro Ala Phe His Phe Lys Val Ala 
2770 2775 2780 

Ala Thr Ile Pro Leu Asp Lys Val Asp Ile Val Phe Thr Val Asp Val 
2785 279 O 2.795 2800 

Asp Ile Llys Val Lieu. Asp Lieu. Asn Asp Asn Lys Pro Val Phe Glu Thr 
2805 281 O 2815 

Ser Ser Tyr Asp Thr Ile Ile Met Glu Gly Met Pro Val Gly Thr Lys 
282O 2825 2830 
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Lieu. Thr Glin Val Arg Ala Ile Asp Met Asp Trp Gly Ala Asn Gly Glin 
2835 284 O 284.5 

Val Thr Tyr Ser Leu. His Ser Asp Ser Glin Pro Glu Lys Val Met Glu 
285 O 2855 2.860 

Ala Phe Asn. Ile Asp Ser Asn. Thr Gly Trp Ile Ser Thr Lieu Lys Asp 
2865 2870 2875 2880 

Leu Asp His Glu Thr Asp Pro Thr Phe Thr Phe Ser Val Val Ala Ser 
2.885 2890 2.895 

Asp Leu Gly Glu Ala Phe Ser Leu Ser Ser Thr Ala Leu Val Ser Val 
29 OO 29 O5 2.910 

Arg Val Thr Asp Ile Asn Asp Asn Ala Pro Val Phe Ala Glin Glu Val 
2915 2920 2925 

Tyr Arg Gly Asn. Wall Lys Glu Ser Asp Pro Pro Gly Glu Val Val Ala 
29.30 2935 2.940 

Val Lieu Ser Thr Trp Asp Arg Asp Thir Ser Asp Wall Asn Arg Glin Val 
2.945 295 O 2955 2960 

Ser Tyr His Ile Thr Gly Gly Asn. Pro Arg Gly Arg Phe Ala Leu Gly 
2965 297 O 2975 

Leu Val Glin Ser Glu Trp Llys Val Tyr Val Lys Arg Pro Leu Asp Arg 
2.980 2985 2990 

Glu Glu Glin Asp Ile Tyr Phe Lieu. Asn. Ile Thr Ala Thr Asp Gly Lieu 
2995 3OOO 3OO5 

Phe Val Thr Glin Ala Met Val Glu Val Ser Val Ser Asp Val Asin Asp 
3010 3 O15 3020 

Asn Ser Pro Val Cys Asp Glin Val Ala Tyr Thr Ala Leu Leu Pro Glu 
3O25 3O3O 3035 3040 

Asp Ile Pro Ser Asn Lys Ile Ile Leu Lys Val Ser Ala Lys Asp Ala 
3O45 305 O 3055 

Asp Ile Gly Ser Asn Gly Tyr Ile Arg Tyr Ser Leu Tyr Gly Ser Gly 
3060 3O 65 3OFO 

Asn Ser Glu Phe Phe Lieu. Asp Pro Glu Ser Gly Glu Lieu Lys Thr Lieu 
3075 3O8O 3O85 

Ala Lieu Lieu. Asp Arg Glu Arg Ile Pro Val Tyr Ser Leu Met Ala Lys 
3O 90 3095 31 OO 

Ala Thr Asp Gly Gly Gly Arg Phe Cys Glin Ser Asn. Ile His Lieu. Ile 
3105 31.10 31.15 312 O 

Leu Glu Asp Val Asn Asp Asn Pro Pro Val Phe Ser Ser Asp His Tyr 
31.25 3130 3135 

Asn Thr Cys Val Tyr Glu Asn Thr Ala Thr Lys Ala Leu Leu Thr Arg 
314 O 31.45 315 O 

Val Glin Ala Val Asp Pro Asp Ile Gly Ile Asn Arg Lys Val Val Tyr 
3155 3160 31.65 

Ser Lieu Ala Asp Ser Ala Gly Gly Val Phe Ser Ile Asp Ser Ser Ser 
317 O 31.75 318O 

Gly Ile Ile Ile Leu Glu Gln Pro Leu Asp Arg Glu Glin Glin Ser Ser 
31.85 319 O 31.95 3200 

Tyr Asin Ile Ser Val Arg Ala Thr Asp Glin Ser Pro Gly Glin Ser Leu 
32O5 3210 3215 

Ser Ser Leu Thir Thr Val Thr Ile Thr Val Leu Asp Ile Asin Asp Asn 
3220 3225 3230 
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Pro Pro Val Phe Glu Arg Arg Asp Tyr Leu Val Thr Val Pro Glu Asp 
3235 3240 3.245 

Thr Ser Pro Gly Thr Glin Val Leu Ala Val Phe Ala Thr Ser Lys Asp 
325 O 3255 326 O 

Ile Gly Thr Asn Ala Glu Ile Thr Tyr Lieu. Ile Arg Ser Gly Asn. Glu 
3265 3270 3275 328 O 

Glin Gly Lys Phe Lys Ile Asin Pro Llys Thr Gly Gly Ile Ser Val Ser 
3285 3290 3295 

Glu Val Lieu. Asp Tyr Glu Lieu. Cys Lys Arg Phe Tyr Lieu Val Val Glu 
33OO 3305 3310 

Ala Lys Asp Gly Gly Thr Pro Ala Lieu Ser Ala Val Ala Thr Val Asn 
3315 3320 3325 

Ile Asn Lieu. Thir Asp Val Asn Asp Asin Pro Pro Llys Phe Ser Glin Asp 
3330 3335 3340 

Val Tyr Ser Ala Val Ile Ser Glu Asp Ala Lieu Val Gly Asp Ser Val 
3345 3350 3355 3360 

Ile Leu Lieu. Ile Ala Glu Asp Wall Asp Ser Glin Pro Asn Gly Glin Ile 
3365 3370 3375 

His Phe Ser Ile Val Asn Gly Asp Arg Asp Asn. Glu Phe Thr Val Asp 
3380 3385 3390 

Pro Wall Leu Gly Lieu Val Lys Wall Lys Lys Lys Lieu. Asp Arg Glu Arg 
3395 34 OO 3405 

Val Ser Gly Tyr Ser Leu Leu Val Glin Ala Val Asp Ser Gly Ile Pro 
3410 3415 342O 

Ala Met Ser Ser Thr Ala Thr Val Asin Ile Asp Ile Ser Asp Val Asn 
3.425 34.30 3435 34 40 

Asp Asin Ser Pro Val Phe Thr Pro Ala Asn Tyr Thr Ala Val Ile Glin 
3445 345 O 3455 

Glu Asn Lys Pro Val Gly. Thir Ser Ile Leu Gln Leu Val Val Thr Asp 
3460 3465 347 O 

Arg Asp Ser Phe His Asn Gly Pro Pro Phe Ser Phe Ser Ile Leu Ser 
34.75 3480 34.85 

Gly Asn. Glu Glu Glu Glu Phe Val Lieu. Asp Pro His Gly Ile Leu Arg 
3490 3495 3500 

Ser Ala Val Val Phe Gln His Thr Glu Ser Leu Glu Tyr Val Leu Cys 
3505 3510 3515 3520 

Val Glin Ala Lys Asp Ser Gly Lys Pro Glin Glin Val Ser His Thr Tyr 
3525 353 O 3535 

Ile Arg Val Arg Val Ile Glu Glu Ser Thr His Lys Pro Thr Ala Ile 
3540 35.45 355 O 

Pro Leu Glu Ile Phe Ile Val Thr Met Glu Asp Asp Phe Pro Gly Gly 
3555 35 6.O 3565 

Val Ile Gly Lys Ile His Ala Thr Asp Glin Asp Met Tyr Asp Wall Leu 
3570 3575 358O 

Thr Phe Ala Lieu Lys Ser Glu Glin Lys Ser Lieu Phe Lys Val Asn. Ser 
3585 3590 3595 3600 

His Asp Gly Lys Ile Ile Ala Leu Gly Gly Lieu. Asp Ser Gly Lys Tyr 
3605 3610 3615 

Val Leu Asn Val Ser Val Ser Asp Gly Arg Phe Glin Val Pro Ile Asp 
3620 3625 3630 

Wal Wal Wal His Wall Glu Gln Leu Wal His Glu Met Leu Glin Asn Thr 
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3635 3640 3645 

Val Thr Ile Arg Phe Glu Asn Val Ser Pro Glu Asp Phe Val Gly Leu 
3650 3655 3660 

His Met His Gly Phe Arg Arg Thr Leu Arg Asn Ala Val Leu Thr Glin 
3665 3670 3675 3680 

Lys Glin Asp Ser Leu Arg Ile Ile Ser Ile Glin Pro Val Ala Gly Thr 
3685 369 O 3695 

Asn Glin Leu Asp Met Leu Phe Ala Val Glu Met His Ser Ser Glu Phe 
3700 3705 3710 

Tyr Lys Pro Ala Tyr Lieu. Ile Glin Lys Lieu Ser Asn Ala Arg Arg His 
3715 372O 3725 

Leu Glu Asn. Ile Met Arg Ile Ser Ala Ile Leu Glu Lys Asn. Cys Ser 
3730 3735 3740 

Gly Lieu. Asp Cys Glin Glu Gln His Cys Glu Glin Gly Lieu Ser Lieu. Asp 
3745 375 O 3755 376 O 

Ser His Ala Leu Met Thr Tyr Ser Thr Ala Arg Ile Ser Phe Val Cys 
3765 3770 3775 

Pro Arg Phe Tyr Arg Asn Val Arg Cys Thr Cys Asn Gly Gly Lieu. Cys 
378 O. 3785 3790 

Pro Gly Ser Asn Asp Pro Cys Val Glu Lys Pro Cys Pro Gly Asp Met 
3795 38 OO 3805 

Gln Cys Val Gly Tyr Glu Ala Ser Arg Arg Pro Phe Leu. Cys Gln Cys 
3810 3815 3820 

Pro Pro Gly Lys Leu Gly Glu Cys Ser Gly His Thr Ser Leu Ser Phe 
3825 383 O 3835 384 O 

Ala Gly Asn. Ser Tyr Ile Lys Tyr Arg Lieu Ser Glu Asn. Ser Lys Glu 
384.5 3850 3855 

Glu Asp Phe Lys Lieu Ala Leu Arg Lieu Arg Thr Lieu Glin Ser Asn Gly 
3860 386.5 3870 

Ile Ile Met Tyr Thr Arg Ala Asn Pro Cys Ile Ile Leu Lys Ile Val 
3875 388O 3885 

Asp Gly Lys Lieu Trp Phe Glin Lieu. Asp Cys Gly Ser Gly Pro Gly Ile 
3890 3.895 39 OO 

Leu Gly Ile Ser Gly Arg Ala Val Asn Asp Gly Ser Trp His Ser Val 
3905 3910 391.5 392 O 

Phe Leu Glu Lieu. Asn Arg Asn. Phe Thr Ser Lieu Ser Lieu. Asp Asp Ser 
3925 393 O 3935 

Tyr Val Glu Arg Arg Arg Ala Pro Leu Tyr Phe Gln Thr Leu Ser Thr 
394 O 39.45 395 O 

Glu Ser Ser Ile Tyr Phe Gly Ala Lieu Val Glin Ala Asp Asn. Ile Arg 
3955 39 60 3965 

Ser Leu Thr Asp Thr Arg Val Thr Glin Val Leu Ser Gly Phe Glin Gly 
3970 3975 398O 

Cys Lieu. Asp Ser Val Ile Leu Asn. Asn. Asn. Glu Lieu Pro Leu Glin Asn 
3985 399 O 3995 4 OOO 

Lys Arg Ser Ser Phe Ala Glu Val Val Gly Lieu. Thr Glu Lieu Lys Lieu 
4005 4010 40 15 

Gly Cys Wall Leu Tyr Pro Asp Ala Cys Lys Arg Ser Pro Cys Gln His 
4020 4025 4030 

Gly Gly Ser Cys Thr Gly Leu Pro Ser Gly Gly Tyr Gln Cys Thr Cys 
4035 40 40 4O45 

Apr. 14, 2005 



US 2005/0079522 A1 
26 

-continued 

Leu Ser Glin Phe Thr Gly Arg Asn Cys Glu Ser Glu Ile Thr Ala Cys 
4.050 4 O55 4O60 

Phe Pro Asn Pro Cys Arg Asn Gly Gly Ser Cys Asp Pro Ile Gly Asn 
4O65 407 O 4O75 408 O 

Thr Phe Ile Cys Asn Cys Lys Ala Gly Leu Thr Gly Val Thr Cys Glu 
4085 4O90 4095 

Glu Asp Ile Asn. Glu Cys Glu Arg Glu Glu Cys Glu Asn Gly Gly Ser 
4100 4105 4110 

Cys Val Asn Val Phe Gly Ser Phe Leu Cys Asn Cys Thr Pro Gly Tyr 
4115 4120 4125 

Val Gly Glin Tyr Cys Gly Leu Arg Pro Val Val Val Pro Asn Ile Glin 
4130 4135 414 O 

Ala Gly His Ser Tyr Val Gly Lys Glu Glu Lieu. Ile Gly Ile Ala Val 
41.45 415 O 4 155 416 O 

Val Leu Phe Val Ile Phe Ile Leu Val Val Leu Phe Ile Val Phe Arg 
41.65 417 O 4175 

Lys Lys Val Phe Arg Lys Asn Tyr Ser Arg Asn. Asn. Ile Thr Lieu Val 
418 O 4.185 4190 

Glin Asp Pro Ala Thr Ala Ala Lieu Lieu. Asn Lys Ser Asn Gly Ile Pro 
41.95 4200 42O5 

Phe Arg Asn Lieu Arg Gly Ser Gly Asp Gly Arg Asn Val Tyr Glin Glu 
4210 4215 4220 

Val Gly Pro Pro Glin Val Pro Val Arg Pro Met Ala Tyr Thr Pro Cys 
4225 4230 4235 424 O 

Phe Glin Ser Asp Ser Arg Ser Asn Lieu. Asp Lys Ile Val Asp Gly Lieu 
4245 4250 4255 

Gly Gly Glu His Glin Glu Met Thr Thr Phe His Pro Glu Ser Pro Arg 
426 O 4265 42FO 

Ile Leu Thr Ala Arg Arg Gly Val Val Val Cys Ser Val Ala Pro Asn 
42.75 428O 42.85 

Leu Pro Ala Val Ser Pro Cys Arg Ser Asp Cys Asp Ser Ile Arg Lys 
4290 4295 430 O 

Asn Gly Trp Asp Ala Gly Thr Glu Asn Lys Gly Val Asp Asp Pro Gly 
4305 431 O 4315 4320 

Glu Val Thr Cys Phe Ala Gly Ser Asn Lys Gly Ser Asn Ser Glu Val 
4.325 4330 4.335 

Glin Ser Lieu Ser Ser Phe Glin Ser Asp Ser Gly Asp Asp Asn Ala Ser 
434 O 4.345 4350 

Ile Val Thr Val Ile Gln Leu Val Asn Asn Val Val Asp Thr Ile Glu 
4355 4360 4365 

Asn Glu Val Ser Wal Met Asp Glin Gly Glin Asn Tyr Asn Arg Ala Tyr 
4370 4375 4.380 

His Trp Asp Thir Ser Asp Trp Met Pro Gly Ala Arg Lieu Ser Asp Ile 
4.385 4390 4.395 4400 

Glu Glu Val Pro Asn Tyr Glu Asn Glin Asp Gly Gly Ser Ala His Glin 
4 405 4 410 4 415 

Gly Ser Thr Arg Glu Lieu Glu Ser Asp Tyr Tyr Lieu Gly Gly Tyr Asp 
4 420 4 425 4430 

Ile Asp Ser Glu Tyr Pro Pro Pro His Glu Glu Glu Phe Leu Ser Glin 
4 435 4 440 4 445 
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Asp Glin Leu Pro Pro Pro Leu Pro 
4 450 4455 

Ala Leu Pro Pro Ser Glin Pro Wall 
4. 465 4 470 

Asp Cys Arg Arg Arg Pro Glin Phe 
4 485 

His Pro Phe Pro Asn Glu Thir Asp 
4500 

Glu Phe Ser Thr Phe Ala Wal Ser 
4515 4520 

Gly Pro Ala Asp Ser Val Ser Lieu 
4530 4535 

Ser Ser Ser Asp Val Ser Ala Asn 
45.45 455 O 

Ala Met Ser Asp Tyr Glu Ser Val 
4565 

His Ile Pro Phe Wall Glu Thr Glin 
4580 

<210> SEQ ID NO 3 
&2 11s LENGTH 11559 
&212> TYPE DNA 

<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 3 

atggatataa titatgggaca citgttgttgggc 

citgcttittca agcttittggc cactgtctoc 

titccactitca cacattcc at ttataatgct 

tacgtoaa.ca gccagagtag aatgggcatc 

tacagaatag togtocggaga C gaggaaggc 

gatttctgtt ttctgaga at aagaactaaa 

atcCaggata attatttatt gatagtaaaa 

tggaccaaag tdaatataca ggttittagat 

acaa.catact citgttaccat agcagaaag.c 

actgcaa.cag acgcagatat tdgttccaat 

gttgatctot tittcagttca coccacgagt 

tatgatgaaa agaataggta to atctggaa 

tatgggaaca atggagtgag cagtactgca 

galacatgc.cc caacaatcca totagtcact 

acatatgcag toggtgacagt tdatgacitta 

gtttcc attg toggctgggga toctittagat 

ttgaatgagt acaagattaa goagaggaag 

tacaatctoa citcttcaagc aaaag acaag 

gcagtctaca ttggcaa.ccc cacaa.gagac 

tacgatgttga gcataagtga attitt.ccc ct 

agtc.ctgaac cqatagatgt ggaatacaaa 

27 

-continued 

Glu Asp Phe Pro Asp Glin Tyr Glu 
4 460 

Ser Leu Ala Ser Thr Leu Ser Pro 
4 475 4 480 

His Pro Ser Glin Tyr Leu Pro Pro 
4490 4495 

Leu Val Gly Pro Pro Ala Ser Cys 
4505 4510 

Met Asin Gln Gly Thr Glu Pro Thr 
4525 

Ser Lieu. His Asn. Ser Arg Gly Thr 
454. O 

Cys Gly Phe Asp Asp Ser Glu Val 
4555 45 60 

Gly Glu Lieu Ser Leu Ala Ser Lieu 
4570 45.75 

His Glin Thr Glin Wall 
4585 

acacgg ccto citgcttgttg cctoatcctc 

CaggggctgC Cagggactgg accCCtgggc 

accgtgitatg agaactcago agcaagg acc 

accittaatag atctatocto ggatatoaaa 

tttittcaaag cagaggaagt catcattgca 

ggtggcaatt citgccatatt aaatagggaa 

ggttctgtca gaggagagga tittggaagca 

atgaatgatc tdag acctitt gttittcaccc 

acaccitctaa goactagtgttgcc.caggtg 

ggaga attct act actactt taaaaataaa 

ggtgtcatct cottaagtgg to gattaaat 

attittggctg togg accq ggg aatgaaactg 

aagctittatgttcacattga gcgcatalaat 

catgttccitt totcgttgga aaaagagcca 

gatgatggag cqaatggaga gatcgaatct 

cagttctitcc toggctaagga aggaaagtgg 

cagattgact g g gagagctt toccitatggc 

ggatcto citc aaaaatgttc agcattaaag 

actgtc.ccca ttagatttga aaaagaagtg 

cctggtgtcg toggttgctat agtaaaatta 

ttatctocto gtgaggatgc agtgtactitt 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

720 

840 

9 OO 

96.O 

1020 

1080 

1140 

1200 

1260 
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aaaattaatc citcggtoggg totgattgtt acago acggc cactgaatac tottaagaag 320 

gaggtttata aactggaggit gacaaacaag gaaggagatt taaaag caca ggtoaccatc 38O 

agcatagaag atgcaaatga ccacaccc.ca gaattitcago aaccact gta toatgctitat 4 40 

gtgaatgaaa gtgtcc cagt gggalaccago gttctaa.cag titt cagottctgataaggat 5 OO 

aaaggagaaa atgggtacat caccitatagt atc.gctagoc toga atttgtt accatttgtc. 560 

attaatcagt ttacaggtgt tattagcaca actgaagaac toggattittga atcct cocca 62O 

gaaatttaca gattcattgt tagagccitct gactggggitt caccataccg ccatgaaagt 680 

gaggtoaatg tdactattog aataggaaat gtcaacgaca acagoccitct citttgaaaaa 740 

gtggcttgcc agg gagittat titcatatgac titt.ccagttg gtggtoacat cacagcagtic 800 

tdagogatcg atato gatga acttgaactt gtaaagtaca aaatcatttic toggaaatgaa 860 

cittggcttct tittatttaaa cccagattct ggtgttttac agcttaaaaa atcactgaca 920 

aattctggca ttaaaaatgg caattittgcc citcagaatta cagdaactga tiggagagaat 98O 

cittgcagacc ccatgtct at talacatttica gtc.ctacatg ggaaagtgtc. ttcaaagagc 20 40 

ttcagttgca gagaaacticg totggctoaa aagctgg cag agaaactact catta aggca 2100 

aaag caaatg ggaaactgaa totggaagat ggatttcttg acttittatto: aattaataga 216 O 

Cagg gaccat attittgacaa gtc.tttitcct tctgatgtgg citgtaaagga ggatctgcca 2220 

gttggtgcta acattctgaa gattaaagcc tatgatgccg actctggctt caatggaaaa 228O 

gtgctattta caatat caga tiggaaatacg gatagttgct ttaatattga tatggag act 234. O 

gggcagotta aagtc.cittat gcc catggat cq agaacaca cag accticta totcottaat 24 OO 

atcaccatct atgacittagg taatccacag aaatcgtcat ggagacitgct gaccatcaat 2460 

gtggaggatg citaatgacaa tagcc cagtt tittatto aag acagttactic agittaac att 252O 

cittgaaagtt caggcattgg tactgaaatc attcaagtgg aag coagaga caaagacitta 258O 

ggttctaatg gtgaagtgac titacticagtc ttgacagata cacagoagtt toccatcaat 264 O 

agctcaactg gaatcgttta totago.cgac cagttgg acc gggaatccaa agcca attat 27 OO 

totttgaaaa tagaa.gc.cag ggacaaggca gagagtgg to agcagotgtt titcagttgtc 276 O. 

actcittaaag tittttittaga tagatgtcaat gactgctccc cagotttcat tcc.cagtagc 282O 

tatagtgttga aggttcttga agatctocct gttgg cactg. tcattgcttg gcttgag acc 2880 

catgatccag atcttgg act gggggg to aa gtgcgctatt citttggtoaa toactataat 2.940 

gggagatttgaaatagataa agcaagtggit gccatcc.gct to agcaaaga gcttgattat 3OOO 

gagaaa.ca.gc agttctataa cct tactgtg cqggccaaag acaaagggc g g cctotcitct 3060 

citgtcatctg titt.cctttgttgaggtggaa gtggtggatg toaatgaaaa cct coacact 312 O 

ccct attitcc cagactittgc tigttgttgga totgtaaagg aaaactcacg cattggaa.ca 318O 

agcgtgctgc aggtgactgc ticgagatgaa gacitcc.ggaa goggatggaga gatccagtac 324 O 

to catcaggg atggcagtgg tottggaagg titcagtatag acgacga gag togggg to atc 33OO 

actg.ccgcag acattcttga togggaga.ca atggggtoat actggctaac agtgitatgcc 3360 

acagacaggg gcgttgttcc actic tacticc accattgagg totacattga agttgaagat 342O 

gtgaatgaca atgcc.ccgct gacct cagaa cctatatatt atcctgttgt catggaaaac 3480 

totccaaagg acgitatctgt cattcagatc caggctgaag atcctgactic cagttccaat 354. O 
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gaaaaact ga catacaggat tacaagtgga aatcc toaga atttittittgc catcaat atc 3600 

aaaa.cagg to tdattacaac aacttcaagg aaattggatc gagaacago a ggcagaacat 3660 

tittctggagg tactgtgac agatggtggit coctotccaa alacagtcaac catttgggtg 372 O 

gtggttcagg ttctagatga aaatgacaac aagcc.ccagt toccagaga a ggtotaccag 378 O. 

atcaagctgc cagaacgtga cc.gaaagaag agaggagaac cqatttacag ggcttittgca 384 O 

tittgatagag atgaggg.ccc caacgcagaa atctoctaca gtattgttgga tigg gaatgat 39 OO 

gacggaaagt totttattga ccctaaaact g g gatggttt cittctagaaa goagtttaca 396 O 

gcaggcagtt atgacatcct aac gataaag goagtggaca atggg.cgc.cc acagaaatcc 4020 

to cacggc.cc gcc toccacat togaatggatt aagaalaccac ccc ctitcacc tataccattg 408 O 

acct to gatg agcc.gttitta taactitcaca gtcatggaaa gtgatagagt gactgaaatt 414 O 

gtaggggtgg totctgtgca gcc agctaac accoctotgt ggtttgacat agttgggggg 4200 

aattittgaca gcgcttittga tigcagagaag ggtgttggga caattgtcat cqcaaaacct 4260 

ttggatgcag agcagagg to catctataat atgagtgtgg aagtcaccga tigggacaaat 4320 

gttgctgtta citcagg tatt tatcaaagtg citggataata atgataatgg cccagaattic 4.380 

totcago.cga attacgatgt gacaattitcc gaggatgtgc titccagacac ggagatcctg 4 440 

cagattgaag ccacagatag agatgagaag cacaagctga gctacactgt toatago agc 4500 

atcg actoca totagoatgag aaaattcc.gg attgacccta gcactgg.cgit gctictatact 45 60 

gcc.gagaggc tiggaccatga gg.cccaggac aag cacattc. tcaa.cataat ggtoagagat 462O 

caggagtttc cittatcgaag aaacttggcc cqagt cattg togaatgtgga ggatgctaat 4680 

gatcacagtc. cittattittac caa.cccactg. tatgaag.cgt citgttgtttga atctgctgct 474. O 

citgg gatcag citgttctgca agtgacggct citggacaaag acaaaggaga aaatgcagaa 4800 

citcatatata ccatagaagc agg galacact g g galacatgt ttaagat.cga accggtocta 4860 

ggcatcatca ccatttgcaa agaaccagac atgacgacga tigggtoagtt totccitatcc 4920 

atcaaagttca cagatcaggg atc.ccc.gc.ca atgtctgcta citgcaattgt gcgcatttcc 4.980 

gtoaccatgt citgacaattic to accocaag titcattcaca aagacitacca agcagaagta 5040 

aatgaaaatg ttgacattgg aac atcagtc attctaatct citgccatcag toaatctacc 51OO 

citcatttatg aagtcaaaga tiggagacatt aatgg gatct ttaccataaa to catattot 5 160 

ggagtcatca ccactcagaa goccctggat tatgagcgca catcc totta toaactcatc 5220 

attcaggcca ccaatatggc aggaatggct tccaatgcta cag to aatat toagattgtt 528 O 

gatgaaaatgataatgcc cc agtttittcto ttittctoaat acticagg cag cottaagtgag 5340 

gctg.ccc.caa ttaatago at tdtcaggagc titggataa.ca gcc cactggit gattcgagcc 5 400 

acagatgctg acagdaac cq gaatgctotg cittgttgtato agattgttgga gttcaa.ca.gca 546 O 

aaaaagttitt to acggtgga citccagtaca ggtgcaatca gaacaattgc caacctggac 552O 

catgaalacca ttgcc.cattt coattittcat gtgcatctga gag acagtgg tagcc.cccala 558 O 

citgactgcag agagtc.ccgt tdaagttcaac attgaggtga cagatgtgaa toata acco a 5640 

cctgtttitta citcaggctgt gtttgag act atcttactitc tacctaccta tattggagtg 5700 

gaggttctgaaagttagtgc cacagatcct gacitctgagg taccoccitga actgacatac 576 O. 

agcctaatgg aaggcagttt goatcatttt ttaattgact caaac agtgg agtacttacc 582O 







US 2005/0079522 A1 Apr. 14, 2005 
32 

-continued 

gtgggcacca gcatcttgca gctggtggtg acagacagag acticcitttca caatggg cct 04 40 

cc cittittcat totctattitt gtcgggaaat gaa gaggagg agtttgttgtt go accotcat O5 OO 

gggatcttgc ggtoggctgt ggtottccag cacacagagt citctggaata cqtgttgttgt O560 

gtoc aggcaa aggatticagg caaac cocag caagtttcto acacttacat cog.cgtgcga O 620 

gtoattgagg aaag caccca caag.cccaca gcc attcc.cc toggaaattitt cattgtcacc O 680 

atggaggatg acttitcctgg toggggtoatt gogaagatto atgccacaga totalagacatg Of 40 

tatgatgtgc ticacatttgc cct galaatcg gag cagaaaa gottatttaa agtgaac agt O8OO 

cacgatggga aaatcatcgc cct gg gaggc ctdgacagog goaagtatgt cotgaatgtg O 860 

totgtgagtg atggtogctt coaggtaccc attgatgtgg togtocatgt ggagcagttg O920 

gtgcatgaga tigctgcagaa cactgtcacc atcc.gctittgaaaatgtgtc. ccctgaggac O98O 

titcgtggggc tigcacatgca toggttcc.gg cqc accotgc ggaatgcagt cotcacccag O4. O 

aag caggaca gcc toc goat catcago atc cagc.ccgtgg caggcaccala cca actdgac 100 

atgctgtttg cqgtggagat gcacagoagc gagttctaca agc.ca.gc.cta cott gatccag 160 

aagctgtc.ca atgctagaag acaccitggag aatat catgc gcatcto agc catcttggag 220 

aagaactgct cagggctgga citgtcaggaa cagcattgttg agcaaggctt gttcactc gat 280 

toccacgc.gc ticatgaccita cagcacggct c goatcagot ttgttgttgtcc gcgtttctac 34 O 

aggaacgtgc gttgcaccitg caatggagga citgtgtc.cgg ggtocaacga to cittgttgtg 400 

gaga agcc.gt gtcCagggga catgcagtgt gtcggittato aag coag cag gaga.ccgttc 460 

citctgc.cagt gtccaccagg gaagctogga gagtgcticag gg cacacttic totcagottt 52O 

gctggaaa.ca gttacatcaa atato ggctt totgaatag 559 

<210> SEQ ID NO 4 
&2 11s LENGTH 3852 
&212> TYPE PRT 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 4 

Met Asp Ile Ile Met Gly His Cys Val Gly Thr Arg Pro Pro Ala Cys 
1 5 10 15 

Cys Lieu. Ile Leu Lleu Lleu Phe Lys Lieu Lieu Ala Thr Val Ser Glin Gly 
2O 25 30 

Leu Pro Gly Thr Gly Pro Leu Gly Phe His Phe Thr His Ser Ile Tyr 
35 40 45 

Asn Ala Thr Val Tyr Glu Asn Ser Ala Ala Arg Thr Tyr Val Asn Ser 
50 55 60 

Glin Ser Arg Met Gly Ile Thr Lieu. Ile Asp Leu Ser Trp Asp Ile Lys 
65 70 75 8O 

Tyr Arg Ile Val Ser Gly Asp Glu Glu Gly Phe Phe Lys Ala Glu Glu 
85 90 95 

Val Ile Ile Ala Asp Phe Cys Phe Lieu Arg Ile Arg Thr Lys Gly Gly 
100 105 110 

Asn Ser Ala Ile Leu Asn Arg Glu Ile Glin Asp Asn Tyr Lieu Lieu. Ile 
115 120 125 

Wall Lys Gly Ser Val Arg Gly Glu Asp Leu Glu Ala Trp Thr Lys Val 
130 135 1 4 0 
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Asn. Ile Glin Val Lieu. Asp Met Asn Asp Leu Arg Pro Leu Phe Ser Pro 
145 15 O 155 160 

Thir Thr Tyr Ser Val Thr Ile Ala Glu Ser Thr Pro Leu Arg Thr Ser 
1.65 170 175 

Val Ala Glin Val Thr Ala Thr Asp Ala Asp Ile Gly Ser Asn Gly Glu 
18O 185 19 O 

Phe Tyr Tyr Tyr Phe Lys Asn Lys Val Asp Leu Phe Ser Val His Pro 
195 200 2O5 

Thir Ser Gly Val Ile Ser Leu Ser Gly Arg Lieu. Asn Tyr Asp Glu Lys 
210 215 220 

Asn Arg Tyr Asp Leu Glu Ile Leu Ala Val Asp Arg Gly Met Lys Lieu 
225 230 235 240 

Tyr Gly Asn Asn Gly Val Ser Ser Thr Ala Lys Leu Tyr Val His Ile 
245 250 255 

Glu Arg Ile Asin Glu His Ala Pro Thr Ile His Val Val Thr His Val 
260 265 27 O 

Pro Phe Ser Leu Glu Lys Glu Pro Thr Tyr Ala Val Val Thr Val Asp 
275 280 285 

Asp Lieu. Asp Asp Gly Ala Asn Gly Glu Ile Glu Ser Val Ser Ile Val 
29 O 295 3OO 

Ala Gly Asp Pro Leu Asp Glin Phe Phe Leu Ala Lys Glu Gly Lys Trp 
305 310 315 320 

Lieu. Asn. Glu Tyr Lys Ile Lys Glu Arg Lys Glin Ile Asp Trp Glu Ser 
325 330 335 

Phe Pro Tyr Gly Tyr Asn Lieu. Thir Lieu Glin Ala Lys Asp Lys Gly Ser 
340 345 35 O 

Pro Gln Lys Cys Ser Ala Leu Lys Ala Val Tyr Ile Gly Asn Pro Thr 
355 360 365 

Arg Asp Thr Val Pro Ile Arg Phe Glu Lys Glu Val Tyr Asp Val Ser 
370 375 38O 

Ile Ser Glu Phe Ser Pro Pro Gly Val Val Val Ala Ile Val Lys Leu 
385 390 395 400 

Ser Pro Glu Pro Ile Asp Val Glu Tyr Lys Lieu Ser Pro Gly Glu Asp 
405 410 415 

Ala Val Tyr Phe Lys Ile Asn Pro Arg Ser Gly Leu Ile Val Thr Ala 
420 425 43 O 

Arg Pro Leu Asn Thr Val Lys Lys Glu Val Tyr Lys Lieu Glu Val Thr 
435 4 40 4 45 

Asn Lys Glu Gly Asp Lieu Lys Ala Glin Val Thr Ile Ser Ile Glu Asp 
450 455 460 

Ala Asn Asp His Thr Pro Glu Phe Glin Gln Pro Leu Tyr Asp Ala Tyr 
465 470 475 480 

Val Asin Glu Ser Val Pro Val Gly Thr Ser Val Leu Thr Val Ser Ala 
485 490 495 

Ser Asp Lys Asp Lys Gly Glu Asn Gly Tyr Ile Thr Tyr Ser Ile Ala 
5 OO 505 51O. 

Ser Leu Asn Leu Leu Pro Phe Val Ile Asin Glin Phe Thr Gly Val Ile 
515 52O 525 

Ser Thr Thr Glu Glu Leu Asp Phe Glu Ser Ser Pro Glu Ile Tyr Arg 
530 535 540 

Phe Ile Val Arg Ala Ser Asp Trp Gly Ser Pro Tyr Arg His Glu Ser 
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545 550 555 560 

Glu Val Asn Val Thr Ile Arg Ile Gly Asn Val Asn Asp Asn. Ser Pro 
565 570 575 

Leu Phe Glu Lys Val Ala Cys Glin Gly Val Ile Ser Tyr Asp Phe Pro 
58O 585 59 O 

Val Gly Gly His Ile Thr Ala Wal Ser Ala Ile Asp Ile Asp Glu Lieu 
595 600 605 

Glu Lieu Val Lys Tyr Lys Ile Ile Ser Gly Asn. Glu Lieu Gly Phe Phe 
610 615 62O 

Tyr Lieu. Asn Pro Asp Ser Gly Val Lieu Gln Leu Lys Lys Ser Lieu. Thr 
625 630 635 640 

Asn Ser Gly Ile Lys Asn Gly Asn. Phe Ala Lieu Arg Ile Thr Ala Thr 
645 650 655 

Asp Gly Glu Asn Lieu Ala Asp Pro Met Ser Ile Asn. Ile Ser Val Lieu 
660 665 67 O 

His Gly Lys Val Ser Ser Lys Ser Phe Ser Cys Arg Glu Thr Arg Val 
675 680 685 

Ala Glin Lys Lieu Ala Glu Lys Lieu Lieu. Ile Lys Ala Lys Ala Asn Gly 
69 O. 695 7 OO 

Lys Lieu. Asn Lieu Glu Asp Gly Phe Lieu. Asp Phe Tyr Ser Ile Asn Arg 
705 710 715 720 

Gln Gly Pro Tyr Phe Asp Lys Ser Phe Pro Ser Asp Val Ala Val Lys 
725 730 735 

Glu Asp Leu Pro Val Gly Ala Asn. Ile Leu Lys Ile Lys Ala Tyr Asp 
740 745 750 

Ala Asp Ser Gly Phe Asn Gly Lys Val Lieu Phe Thr Ile Ser Asp Gly 
755 760 765 

Asn Thr Asp Ser Cys Phe Asn. Ile Asp Met Glu Thr Gly Glin Lieu Lys 
770 775 78O 

Val Lieu Met Pro Met Asp Arg Glu His Thr Asp Leu Tyr Lieu Lieu. Asn 
785 790 795 8OO 

Ile Thir Ile Tyr Asp Leu Gly Asn Pro Gln Lys Ser Ser Trp Arg Lieu 
805 810 815 

Lieu. Thir Ile Asin Val Glu Asp Ala Asn Asp Asn. Ser Pro Val Phe Ile 
820 825 83O 

Gln Asp Ser Tyr Ser Val Asn Ile Leu Glu Ser Ser Gly Ile Gly. Thr 
835 840 845 

Glu Ile Ile Glin Val Glu Ala Arg Asp Lys Asp Leu Gly Ser Asn Gly 
85 O 855 860 

Glu Val Thr Tyr Ser Val Leu Thr Asp Thr Glin Glin Phe Ala Ile Asn 
865 870 875 88O 

Ser Ser Thr Gly Ile Val Tyr Val Ala Asp Gln Leu Asp Arg Glu Ser 
885 890 895 

Lys Ala Asn Tyr Ser Lieu Lys Ile Glu Ala Arg Asp Lys Ala Glu Ser 
9 OO 905 910 

Gly Glin Gln Leu Phe Ser Val Val Thr Lieu Lys Val Phe Lieu. Asp Asp 
915 920 925 

Val Asn Asp Cys Ser Pro Ala Phe Ile Pro Ser Ser Tyr Ser Val Lys 
930 935 940 

Val Leu Glu Asp Leu Pro Val Gly Thr Val Ile Ala Trp Leu Glu Thr 
945 950 955 96.O 
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His Asp Pro Asp Leu Gly Lieu Gly Gly Glin Val Arg Tyr Ser Lieu Val 
965 970 975 

Asn Asp Tyr Asn Gly Arg Phe Glu Ile Asp Lys Ala Ser Gly Ala Ile 
98O 985 99 O 

Arg Lieu Ser Lys Glu Lieu. Asp Tyr Glu Lys Glin Glin Phe Tyr Asn Lieu 
995 10 OO 1005 

Thr Val Arg Ala Lys Asp Lys Gly Arg Pro Val Ser Lieu Ser Ser Val 
1010 1015 1020 

Ser Phe Val Glu Val Glu Val Val Asp Val Asn Glu Asn Leu. His Thr 
1025 1030 1035 1040 

Pro Tyr Phe Pro Asp Phe Ala Val Val Gly Ser Val Lys Glu Asin Ser 
1045 105 O 1055 

Arg Ile Gly Thr Ser Wall Leu Glin Val Thr Ala Arg Asp Glu Asp Ser 
1060 1065 1 OFO 

Gly Arg Asp Gly Glu Ile Glin Tyr Ser Ile Arg Asp Gly Ser Gly Lieu 
1075 1080 1085 

Gly Arg Phe Ser Ile Asp Asp Glu Ser Gly Val Ile Thr Ala Ala Asp 
1090 1095 1100 

Ile Leu Asp Arg Glu Thr Met Gly Ser Tyr Trp Leu Thr Val Tyr Ala 
1105 1110 1115 1120 

Thr Asp Arg Gly Val Val Pro Leu Tyr Ser Thr Ile Glu Val Tyr Ile 
1125 1130 1135 

Glu Val Glu Asp Val Asn Asp Asn Ala Pro Leu Thir Ser Glu Pro Ile 
1140 1145 1150 

Tyr Tyr Pro Val Val Met Glu Asn Ser Pro Lys Asp Val Ser Val Ile 
1155 1160 1165 

Glin Ile Glin Ala Glu Asp Pro Asp Ser Ser Ser Asn. Glu Lys Lieu. Thr 
1170 1175 118O 

Tyr Arg Ile Thr Ser Gly Asn Pro Glin Asn Phe Phe Ala Ile Asin Ile 
1185 11.90 11.95 1200 

Lys Thr Gly Lieu. Ile Thr Thr Thr Ser Arg Lys Lieu. Asp Arg Glu Glin 
1205 1210 1215 

Glin Ala Glu His Phe Leu Glu Val Thr Val Thr Asp Gly Gly Pro Ser 
1220 1225 1230 

Pro Lys Glin Ser Thr Ile Trp Val Val Val Glin Val Leu Asp Glu Asn 
1235 1240 1245 

Asp Asn Lys Pro Glin Phe Pro Glu Lys Val Tyr Glin Ile Lys Lieu Pro 
1250 1255 1260 

Glu Arg Asp Arg Lys Lys Arg Gly Glu Pro Ile Tyr Arg Ala Phe Ala 
1265 1270 1275 1280 

Phe Asp Arg Asp Glu Gly Pro Asn Ala Glu Ile Ser Tyr Ser Ile Val 
1285 1290 1295 

Asp Gly Asn Asp Asp Gly Lys Phe Phe Ile Asp Pro Lys Thr Gly Met 
1300 1305 1310 

Val Ser Ser Arg Lys Glin Phe Thr Ala Gly Ser Tyr Asp Ile Leu Thr 
1315 1320 1325 

Ile Lys Ala Val Asp Asn Gly Arg Pro Gln Lys Ser Ser Thr Ala Arg 
1330 1335 1340 

Leu. His Ile Glu Trp Ile Lys Llys Pro Pro Pro Ser Pro Ile Pro Leu 
1345 1350 1355 1360 
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Thr Phe Asp Glu Pro Phe Tyr Asn Phe Thr Val Met Glu Ser Asp Arg 
1365 1370 1375 

Val Thr Glu Ile Val Gly Val Val Ser Val Glin Pro Ala Asn Thr Pro 
1380 1385 1390 

Leu Trp Phe Asp Ile Val Gly Gly Asn. Phe Asp Ser Ala Phe Asp Ala 
1395 14 OO 1405 

Glu Lys Gly Val Gly Thr Ile Val Ile Ala Lys Pro Leu Asp Ala Glu 
1410 1415 1420 

Glin Arg Ser Ile Tyr Asn Met Ser Val Glu Val Thr Asp Gly Thr Asn 
1425 1430 1435 1440 

Val Ala Val Thr Glin Val Phe Ile Llys Val Lieu. Asp Asn. Asn Asp Asn 
1445 1450 1455 

Gly Pro Glu Phe Ser Glin Pro Asn Tyr Asp Val Thr Ile Ser Glu Asp 
1460 1465 14 FO 

Val Lieu Pro Asp Thr Glu Ile Leu Glin Ile Glu Ala Thr Asp Arg Asp 
1475 1480 1485 

Glu Lys His Lys Leu Ser Tyr Thr Val His Ser Ser Ile Asp Ser Ile 
1490 1495 15 OO 

Ser Met Arg Llys Phe Arg Ile Asp Pro Ser Thr Gly Val Leu Tyr Thr 
1505 1510 1515 1520 

Ala Glu Arg Lieu. Asp His Glu Ala Glin Asp Llys His Ile Lieu. Asn. Ile 
1525 1530 1535 

Met Val Arg Asp Glin Glu Phe Pro Tyr Arg Arg Asn Lieu Ala Arg Val 
1540 1545 1550 

Ile Val Asn Val Glu Asp Ala Asn Asp His Ser Pro Tyr Phe Thr Asn 
1555 15 60 1565 

Pro Leu Tyr Glu Ala Ser Val Phe Glu Ser Ala Ala Lieu Gly Ser Ala 
1570 1575 1580 

Val Lieu Glin Val Thr Ala Lieu. Asp Lys Asp Lys Gly Glu Asn Ala Glu 
1585 159 O 1595 1600 

Leu Ile Tyr Thr Ile Glu Ala Gly Asn Thr Gly Asn Met Phe Lys Ile 
1605 1610 1615 

Glu Pro Val Leu Gly Ile Ile Thr Ile Cys Lys Glu Pro Asp Met Thr 
1620 1625 1630 

Thr Met Gly Glin Phe Val Leu Ser Ile Llys Val Thr Asp Glin Gly Ser 
1635 1640 1645 

Pro Pro Met Ser Ala Thr Ala Ile Val Arg Ile Ser Val Thr Met Ser 
1650 1655 1660 

Asp Asn. Ser His Pro Llys Phe Ile His Lys Asp Tyr Glin Ala Glu Val 
1665 1670 1675 1680 

Asn Glu Asn Val Asp Ile Gly Thr Ser Val Ile Lieu. Ile Ser Ala Ile 
1685 1690 1695 

Ser Glin Ser Thr Lieu. Ile Tyr Glu Val Lys Asp Gly Asp Ile Asn Gly 
17 OO 1705 1710 

Ile Phe Thr Ile Asn Pro Tyr Ser Gly Val Ile Thr Thr Gln Lys Ala 
1715 1720 1725 

Leu Asp Tyr Glu Arg Thr Ser Ser Tyr Glin Leu Ile Ile Glin Ala Thr 
1730 1735 1740 

Asn Met Ala Gly Met Ala Ser Asn Ala Thr Val Asn Ile Glin Ile Val 
1745 175 O 1755 1760 

Asp Glu Asn Asp Asn Ala Pro Val Phe Leu Phe Ser Glin Tyr Ser Gly 
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1765 1770 1775 

Ser Lieu Ser Glu Ala Ala Pro Ile Asn. Ser Ile Val Arg Ser Lieu. Asp 
1780 1785 1790 

Asn Ser Pro Leu Val Ile Arg Ala Thr Asp Ala Asp Ser Asn Arg Asn 
1795 1800 1805 

Ala Leu Leu Val Tyr Glin Ile Val Glu Ser Thr Ala Lys Llys Phe Phe 
1810 1815 1820 

Thr Val Asp Ser Ser Thr Gly Ala Ile Arg Thr Ile Ala Asn Lieu. Asp 
1825 1830 1835 1840 

His Glu Thir Ile Ala His Phe His Phe His Val His Val Arg Asp Ser 
1845 1850 1855 

Gly Ser Pro Gln Leu Thr Ala Glu Ser Pro Val Glu Val Asin Ile Glu 
1860 1865 1870 

Val Thr Asp Val Asn Asp Asn Pro Pro Val Phe Thr Glin Ala Val Phe 
1875 1880 1885 

Glu Thir Ile Leu Lleu Leu Pro Thr Tyr Val Gly Val Glu Val Leu Lys 
1890 1895 1900 

Val Ser Ala Thr Asp Pro Asp Ser Glu Val Pro Pro Glu Leu Thr Tyr 
1905 1910 1915 1920 

Ser Lieu Met Glu Gly Ser Lieu. Asp His Phe Lieu. Ile Asp Ser Asn. Ser 
1925 1930 1935 

Gly Val Leu Thr Ile Lys Asn Asn Asn Leu Ser Lys Asp His Tyr Met 
1940 1945 1950 

Leu Ile Val Lys Val Ser Asp Gly Lys Phe Tyr Ser Thr Ser Met Val 
1955 1960 1965 

Thir Ile Met Val Lys Glu Ala Met Asp Ser Gly Leu. His Phe Thr Glin 
1970 1975 1980 

Ser Phe Tyr Ser Thr Ser Ile Ser Glu Asn Asn Thr Asn Ile Thr Lys 
1985 1990 1995 2OOO 

Val Ala Ile Val Asn Ala Val Gly Asn Arg Lieu. Asn. Glu Pro Leu Lys 
2005 2010 2015 

Tyr Ser Ile Lieu. Asn Pro Gly Asn Lys Phe Lys Ile Lys Ser Thr Ser 
2020 2025 2030 

Gly Val Ile Glin Thr Thr Gly Val Pro Phe Asp Arg Glu Glu Glin Glu 
2O35 20 40 2O45 

Leu Tyr Glu Lieu Val Val Glu Ala Ser Arg Glu Lieu. Asp His Leu Arg 
2O5 O 2O55 2060 

Val Ala Arg Val Val Val Arg Val Asn. Ile Glu Asp Ile Asn Asp Asn 
2O65 2070 2O75 2080 

Ser Pro Val Phe Val Gly Leu Pro Tyr Tyr Ala Ala Val Glin Val Asp 
2O85 209 O 2095 

Ala Glu Pro Gly Thr Lieu. Ile Tyr Glin Val Thr Ala Ile Asp Lys Asp 
2100 2105 2110 

Lys Gly Pro Asn Gly Glu Val Thr Tyr Val Lieu Glin Asp Asp Tyr Gly 
2115 2120 2125 

His Phe Glu Ile Asn Pro Asn. Ser Gly Asn Val Ile Lieu Lys Glu Ala 
21.30 2135 214 O 

Phe Asn. Ser Asp Leu Ser Asn. Ile Glu Tyr Gly Val Thir Ile Leu Ala 
2145 2150 215.5 216 O 

Lys Asp Gly Gly Lys Pro Ser Lieu Ser Thir Ser Val Glu Lieu Pro Ile 
21 65 217 O 21.75 
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Thir Ile Val Asn Lys Ala Met Pro Val Phe Asp Llys Pro Phe Tyr Thr 
218O 21.85 2190 

Ala Ser Val Asn. Glu Asp Ile Arg Met Asn. Thr Pro Ile Leu Ser Ile 
21.95 22 OO 2205 

Asn Ala Thr Ser Pro Glu Gly Glin Gly Ile Ile Tyr Ile Ile Ile Asp 
2210 2215 2220 

Gly Asp Pro Phe Lys Glin Phe Asn. Ile Asp Phe Asp Thr Gly Val Lieu 
2225 22.30 2235 2240 

Lys Val Val Ser Pro Leu Asp Tyr Glu Val Thir Ser Ala Tyr Lys Leu 
22 45 225 O 2255 

Thir Ile Arg Ala Ser Asp Ala Lieu. Thr Gly Ala Arg Ala Glu Val Thr 
2260 2265 22 FO 

Val Asp Leu Lieu Val Asn Asp Wall Asn Asp Asn Pro Pro Ile Phe Asp 
2275 228O 2285 

Gln Pro Thr Tyr Asn Thr Thr Leu Ser Glu Ala Ser Leu Ile Gly. Thr 
2290 2295 2300 

Pro Wall Leu Glin Val Val Ser Ile Asp Ala Asp Ser Glu Asn. Asn Lys 
2305 2310 2315 2320 

Met Val His Tyr Glin Ile Val Glin Asp Thr Tyr Asn Ser Thr Asp Tyr 
2325 2330 2335 

Phe His Ile Asp Ser Ser Ser Gly Lieu. Ile Lieu. Thr Ala Arg Met Lieu 
234. O 2345 2350 

Asp His Glu Lieu Val Glin His Cys Thr Lieu Lys Val Arg Ser Ile Asp 
2355 2360 2365 

Ser Gly Phe Pro Ser Leu Ser Ser Glu Val Leu Val His Ile Tyr Ile 
2370 2375 2380 

Ser Asp Wall Asn Asp Asn Pro Pro Val Phe Asin Glin Lieu. Ile Tyr Glu 
2385 2390 2395 2400 

Ser Tyr Val Ser Glu Leu Ala Pro Arg Gly. His Phe Val Thr Cys Val 
2405 2410 24.15 

Glin Ala Ser Asp Ala Asp Ser Ser Asp Phe Asp Arg Lieu Glu Tyr Ser 
2420 24.25 2430 

Ile Leu Ser Gly Asn Asp Arg Thir Ser Phe Leu Met Asp Ser Lys Ser 
2435 24 40 2445 

Gly Val Ile Thr Lieu Ser Asn His Arg Lys Glin Arg Met Glu Pro Leu 
2450 2455 2460 

Tyr Ser Leu Asn Val Ser Val Ser Asp Gly Leu Phe Thr Ser Thr Ala 
2465 2470 24.75 24.80 

Glin Val His Ile Arg Val Leu Gly Ala Asn Leu Tyr Ser Pro Ala Phe 
2485 24.90 2495 

Ser Glin Ser Thr Tyr Val Ala Glu Val Arg Glu Asn Val Ala Ala Gly 
25 OO 25 O5 2510 

Thr Lys Val Ile His Val Arg Ala Thr Asp Gly Asp Pro Gly Thr Tyr 
2515 252O 2525 

Gly Glin Ile Ser Tyr Ala Ile Ile Asn Asp Phe Ala Lys Asp Arg Phe 
25.30 2535 2540 

Lieu. Ile Asp Ser Asn Gly Glin Val Ile Thir Thr Glu Arg Lieu. Asp Arg 
25.45 255 O 2555 2560 

Glu Asn Pro Leu Glu Gly Asp Val Ser Ile Phe Val Arg Ala Lieu. Asp 
2565 257 O 2575 
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Gly Gly Gly Arg Thr Thr Phe Cys Thr Val Arg Val Ile Val Val Asp 
258O 2585 2590 

Glu Asn Asp Asn Ala Pro Glin Phe Met Thr Val Glu Tyr Arg Ala Ser 
2595 26 OO 2605 

Val Arg Ala Asp Val Gly Arg Gly. His Lieu Val Thr Glin Val Glin Ala 
26.10 2615 262O 

Ile Asp Pro Asp Asp Gly Ala Asn. Ser Arg Ile Thr Tyr Ser Leu Tyr 
2625 2630 2 635 264 O 

Ser Glu Ala Ser Val Ser Val Ala Asp Lieu Lieu Glu Ile Asp Pro Asp 
2645 26.50 2655 

Asn Gly Trp Met Val Thr Lys Gly Asn. Phe Asn Gln Leu Lys Asn Thr 
2660 2665 2670 

Val Leu Ser Phe Phe Val Lys Ala Val Asp Gly Gly Ile Pro Val Lys 
2675 268O 2685 

His Ser Leu Ile Pro Val Tyr Ile His Val Leu Pro Pro Glu Thr Phe 
2690 2695 27 OO 

Leu Pro Ser Phe Thr Glin Ser Glin Tyr Ser Phe Thr Ile Ala Glu Asp 
2705 2710 2715 2720 

Thr Ala Ile Gly Ser Thr Val Asp Thr Leu Arg Ile Leu Pro Ser Glin 
2725 273 O 2735 

Asn Val Trp Phe Ser Thr Val Asn Gly Glu Arg Pro Glu Asn. Asn Lys 
2740 2745 2750 

Gly Gly Val Phe Val Ile Glu Gln Glu Thr Gly Thr Ile Llys Leu Asp 
2755 2760 2765 

Lys Arg Lieu. Asp Arg Glu Thir Ser Pro Ala Phe His Phe Lys Val Ala 
2770 2775 2780 

Ala Thr Ile Pro Leu Asp Lys Val Asp Ile Val Phe Thr Val Asp Val 
2785 279 O 2.795 2800 

Asp Ile Llys Val Lieu. Asp Lieu. Asn Asp Asn Lys Pro Val Phe Glu Thr 
2805 281 O 2815 

Ser Ser Tyr Asp Thr Ile Ile Met Glu Gly Met Pro Val Gly Thr Lys 
282O 2825 2830 

Lieu. Thr Glin Val Arg Ala Ile Asp Met Asp Trp Gly Ala Asn Gly Glin 
2835 284 O 284.5 

Val Thr Tyr Ser Leu. His Ser Asp Ser Glin Pro Glu Lys Val Met Glu 
285 O 2855 2.860 

Ala Phe Asn. Ile Asp Ser Asn. Thr Gly Trp Ile Ser Thr Lieu Lys Asp 
2865 2870 2875 2880 

Leu Asp His Glu Thr Asp Pro Thr Phe Thr Phe Ser Val Val Ala Ser 
2.885 2890 2.895 

Asp Leu Gly Glu Ala Phe Ser Leu Ser Ser Thr Ala Leu Val Ser Val 
29 OO 29 O5 2.910 

Arg Val Thr Asp Ile Asn Asp Asn Ala Pro Val Phe Ala Glin Glu Val 
2915 2920 2925 

Tyr Arg Gly Asn. Wall Lys Glu Ser Asp Pro Pro Gly Glu Val Val Ala 
29.30 2935 2.940 

Val Lieu Ser Thr Trp Asp Arg Asp Thir Ser Asp Wall Asn Arg Glin Val 
2.945 295 O 2955 2960 

Ser Tyr His Ile Thr Gly Gly Asn. Pro Arg Gly Arg Phe Ala Leu Gly 
2965 297 O 2975 

Leu Val Glin Ser Glu Trp Llys Val Tyr Val Lys Arg Pro Leu Asp Arg 
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2.980 2985 2990 

Glu Glu Glin Asp Ile Tyr Phe Lieu. Asn. Ile Thr Ala Thr Asp Gly Lieu 
2995 3OOO 3OO5 

Phe Val Thr Glin Ala Met Val Glu Val Ser Val Ser Asp Val Asin Asp 
3010 3 O15 3020 

Asn Ser Pro Val Cys Asp Glin Val Ala Tyr Thr Ala Leu Leu Pro Glu 
3O25 3O3O 3035 3040 

Asp Ile Pro Ser Asn Lys Ile Ile Leu Lys Val Ser Ala Lys Asp Ala 
3O45 305 O 3055 

Asp Ile Gly Ser Asn Gly Tyr Ile Arg Tyr Ser Leu Tyr Gly Ser Gly 
3060 3O 65 3OFO 

Asn Ser Glu Phe Phe Lieu. Asp Pro Glu Ser Gly Glu Lieu Lys Thr Lieu 
3075 3O8O 3O85 

Ala Lieu Lieu. Asp Arg Glu Arg Ile Pro Val Tyr Ser Leu Met Ala Lys 
3O 90 3095 31 OO 

Ala Thr Asp Gly Gly Gly Arg Phe Cys Glin Ser Asn. Ile His Lieu. Ile 
3105 31.10 31.15 312 O 

Leu Glu Asp Val Asn Asp Asn Pro Pro Val Phe Ser Ser Asp His Tyr 
31.25 3130 3135 

Asn Thr Cys Val Tyr Glu Asn Thr Ala Thr Lys Ala Leu Leu Thr Arg 
314 O 31.45 315 O 

Val Glin Ala Val Asp Pro Asp Ile Gly Ile Asn Arg Lys Val Val Tyr 
3155 3160 31.65 

Ser Lieu Ala Asp Ser Ala Gly Gly Val Phe Ser Ile Asp Ser Ser Ser 
317 O 31.75 318O 

Gly Ile Ile Ile Leu Glu Gln Pro Leu Asp Arg Glu Glin Glin Ser Ser 
31.85 319 O 31.95 3200 

Tyr Asin Ile Ser Val Arg Ala Thr Asp Glin Ser Pro Gly Glin Ser Leu 
32O5 3210 3215 

Ser Ser Leu Thir Thr Val Thr Ile Thr Val Leu Asp Ile Asin Asp Asn 
3220 3225 3230 

Pro Pro Val Phe Glu Arg Arg Asp Tyr Leu Val Thr Val Pro Glu Asp 
3235 3240 3.245 

Thr Ser Pro Gly Thr Glin Val Leu Ala Val Phe Ala Thr Ser Lys Asp 
325 O 3255 326 O 

Ile Gly Thr Asn Ala Glu Ile Thr Tyr Lieu. Ile Arg Ser Gly Asn. Glu 
3265 3270 3275 328 O 

Glin Gly Lys Phe Lys Ile Asin Pro Llys Thr Gly Gly Ile Ser Val Ser 
3285 3290 3295 

Glu Val Lieu. Asp Tyr Glu Lieu. Cys Lys Arg Phe Tyr Lieu Val Val Glu 
33OO 3305 3310 

Ala Lys Asp Gly Gly Thr Pro Ala Lieu Ser Ala Val Ala Thr Val Asn 
3315 3320 3325 

Ile Asn Lieu. Thir Asp Val Asn Asp Asin Pro Pro Llys Phe Ser Glin Asp 
3330 3335 3340 

Val Tyr Ser Ala Val Ile Ser Glu Asp Ala Lieu Val Gly Asp Ser Val 
3345 3350 3355 3360 

Ile Leu Lieu. Ile Ala Glu Asp Wall Asp Ser Glin Pro Asn Gly Glin Ile 
3365 3370 3375 

His Phe Ser Ile Val Asn Gly Asp Arg Asp Asn. Glu Phe Thr Val Asp 
3380 3385 3390 
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Pro Wall Leu Gly Lieu Val Lys Wall Lys Lys Lys Lieu. Asp Arg Glu 
3395 34 OO 3405 

Val Ser Gly Tyr Ser Leu Leu Val Glin Ala Val Asp Ser Gly Ile 
3410 3415 342O 

Ala Met Ser Ser Thr Ala Thr Val Asin Ile Asp Ile Ser Asp Val 
3.425 34.30 3435 

Asp Asin Ser Pro Val Phe Thr Pro Ala Asn Tyr Thr Ala Val Ile 
3445 345 O 3455 

Glu Asn Lys Pro Val Gly. Thir Ser Ile Leu Gln Leu Val Val Thr 
3460 3465 347 O 

Arg Asp Ser Phe His Asn Gly Pro Pro Phe Ser Phe Ser Ile Leu 
34.75 3480 34.85 

Gly Asn. Glu Glu Glu Glu Phe Val Lieu. Asp Pro His Gly Ile Leu 
3490 3495 3500 

Ser Ala Val Val Phe Gln His Thr Glu Ser Leu Glu Tyr Val Leu 
3505 3510 3515 

Val Glin Ala Lys Asp Ser Gly Lys Pro Glin Glin Val Ser His Thr 
3525 353 O 3535 

Ile Arg Val Arg Val Ile Glu Glu Ser Thr His Lys Pro Thr Ala 
3540 35.45 355 O 

Pro Leu Glu Ile Phe Ile Val Thr Met Glu Asp Asp Phe Pro Gly 
3555 35 6.O 3565 

Val Ile Gly Lys Ile His Ala Thr Asp Glin Asp Met Tyr Asp Wal 
3570 3575 358O 

Thr Phe Ala Lieu Lys Ser Glu Glin Lys Ser Lieu Phe Lys Val Asn 
3585 3590 3595 

His Asp Gly Lys Ile Ile Ala Leu Gly Gly Lieu. Asp Ser Gly Lys 
3605 3610 3615 

Val Leu Asn Val Ser Val Ser Asp Gly Arg Phe Glin Val Pro Ile 
3620 3625 3630 

Wal Wal Wal His Wall Glu Gln Leu Wal His Glu Met Leu Glin Asn 
3635 3640 3645 

Val Thr Ile Arg Phe Glu Asn Val Ser Pro Glu Asp Phe Val Gly 
3650 3655 3660 

His Met His Gly Phe Arg Arg Thr Leu Arg Asn Ala Val Leu Thr 
3665 3670 3675 

Lys Glin Asp Ser Leu Arg Ile Ile Ser Ile Glin Pro Val Ala Gly 
3685 369 O 3695 

Asn Glin Leu Asp Met Leu Phe Ala Val Glu Met His Ser Ser Glu 
3700 3705 3710 

Tyr Lys Pro Ala Tyr Lieu. Ile Glin Lys Lieu Ser Asn Ala Arg Arg 
3715 372O 3725 

Leu Glu Asn. Ile Met Arg Ile Ser Ala Ile Leu Glu Lys Asn. Cys 
3730 3735 3740 

Gly Lieu. Asp Cys Glin Glu Gln His Cys Glu Glin Gly Lieu Ser Lieu 
3745 375 O 3755 

Ser His Ala Leu Met Thr Tyr Ser Thr Ala Arg Ile Ser Phe Val 
3765 3770 3775 

Pro Arg Phe Tyr Arg Asn Val Arg Cys Thr Cys Asn Gly Gly Lieu 
378 O. 3785 3790 

Arg 

Pro 

Asn 
34 40 

Glin 

Asp 

Ser 

Arg 

Cys 
3520 

Tyr 

Ile 

Gly 

Telu 

Ser 
3600 

Tyr 

Asp 

Thr 

Telu 

Glin 
3680 

Thr 

Phe 

His 

Ser 

Asp 
376 O 

Cys 

Cys 
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Pro Gly Ser Asn Asp Pro Cys Val Glu Lys Pro Cys Pro Gly Asp Met 
3795 38 OO 3805 

Glin Cys Val Gly Tyr Glu Ala Ser Arg Arg Pro Phe Lieu. Cys Glin Cys 
3810 3815 3820 

Pro Pro Gly Lys Leu Gly Glu Cys Ser Gly His Thr Ser Leu Ser Phe 
3825 383 O 3835 384 O 

Ala Gly Asn. Ser Tyr Ile Lys Tyr Arg Lieu Ser Glu 
384.5 3850 

<210 SEQ ID NO 5 
&2 11s LENGTH 13758 
&212> TYPE DNA 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 5 

atggga cact gtgtgggcac acggc citcct gcttgttgcc to atcct cott gotttitcaag 60 

cittittggcca citgtc.tcc.ca ggggctgcca ggg actogac ccctdggctt coactitcaca 120 

cattccattt ataatgctac cqtgitatgag aactcagoag caagg acct a cqtcaiacago 18O 

cagagtagaa toggcatcac cittaatagat citatcctggg atato aaata cagaatagtg 240 

to cq gagacg aggaaggott tittcaaag.ca gaggaagttca to attgcaga tittctgttitt 3OO 

citcagaataa galactaaagg togcaattct gcc at attaa atagg galaat coaggataat 360 

tatttattga tagtaaaagg ttctgtcaga ggagaggatt toggaag catg gaccaaagtg 420 

aatatacagg ttittagatat gaatgatctg agacctttgt tittcacccac aacatactict 480 

gttaccatag cagaaag cac accitctaagg act agtgttg cccaggtgac togcaa.ca.gac 540 

gcagatattg gttccaatgg agaattctac tactactitta aaaataaagt tdatctottt 600 

toagttcacc ccacgagtgg totcatctoc ttaagtgg to gattaaatta to atgaaaag 660 

aatagg tatg atctggaaat tittggctgtg gaccggggaa toaaact gta toggaacaat 720 

ggagtgagca gtactgcaaa gotttatgtt cacattgagc gcataaatga acatgcc.cca 78O 

acaatc catg tagtcactica tottccttitc. tcgttggaaa aagagccaac atatgcagtg 840 

gtgacagttg atgacittaga tigatggagcg aatggagaga to gaatctgt titc cattgtg 9 OO 

gctggggatc ctittagat.ca gttctitcc to gotiaaggaag gaaagtggitt gaatgagtac 96.O 

aagattaagg agaggaag ca gattgactgg gagagctttc cctatogcta caatcto act O20 

cittcaa.gcaa aagacaaggg atcto citcaa aaatgttcag cattaaaggc agtctacatt O8O 

ggcaa.ccc.ca caa.gagacac totcc.ccatt agatttgaaa aagaagtgta C gatgtgagc 14 O 

ataagtgaat titt.ccc citcc tdgtgtcgtg gttgctatag taaaattaag toctogalacc.g 200 

atagatgtgg aatacaaatt atctoctogt gaggatgcag to tactittaa aattaatcct 260 

cggtoggg to tdattgttac agcacggcca citgaatactg. ittaagaagga ggitttataaa 320 

citggaggtga caaacaagga aggagattta aaag cacagg to accatcag catagaagat 38O 

gcaaatgacc acaccc.caga atttcago aa ccact gtatg atgct tatgt gaatgaaagt 4 40 

gtoccagtgg galaccagogt totalacagtt to agcttctg. ataaggataa aggagaaaat 5 OO 

gggtacatca cotatagitat cqctagoctd aatttgttac catttgtcat taatcagttt 560 

acaggtgtta ttagcacaac togaagaactg gattittgaat cotcc ccaga aatttacaga 62O 

ttcattgtta gagccitctga citggggttca ccataccgcc atgaaagtga ggtoaatgtg 680 
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actattogaa taggaaatgt caacgacaac agcc.citctot ttgaaaaagt ggcttgc.ca.g 1740 

ggagittattt catatgacitt to cagttggt ggtca catca cagoagt citc agc gatc gat 1800 

atcgatgaac ttgaacttgt aaagtacaaa atcatttctg gaaatgaact togcttctitt 1860 

tatttaaacc cag attctgg tattttacag cittaaaaaat cactgacaaa ttctggcatt 1920 

aaaaatggca attittgcc ct cagaattaca gcaacto atg gagagaatct to Cagacco c 1980 

atgtct atta acatttcagt cottacatggg aaagtgtc.tt caaagagctt cagttgcaga 20 40 

gaaacticgtg toggctoaaaa gotggcagag aaact actoa tta aggcaaa agcaaatggg 2100 

aaactgaatc toggaagatgg atttcttgac ttittattoaia ttaatagaca gggaccatat 216 O 

tittgacaagt cittittoctitc tdatgtggct gtaaaggagg atctgccagt togtgctaac 2220 

attctgaaga ttaaag.ccita to atgcc.gac totggct tca atggaaaagt gctatttaca 228O 

atat cagatg gaaatacgga tagttgctitt aatattgata toggag actogg gcagottaaa 234. O 

gtoctitatgc ccatggatcg agaacacaca gacctctato tccittaatat caccatctat 24 OO 

gacittaggta atccacagaa atcgtcatgg agacitgctga ccatcaatgt ggaggatgct 2460 

aatgacaata gcc cagttitt tattoaagac agittacticag ttaac attct togaaagttca 252O 

ggcattggta citgaaatcat tdaagtggaa gocagagaca aagacittagg ttctaatggit 258O 

gaagtgacitt acticagtc.tt gacagataca cagcagtttg ccatcaatag citcaactgga 264 O 

atcgtttatg tagcc.gacca gttgg accqg gaatcCaaag CCaattatto tttgaaaata 27 OO 

gaagcc aggg acaagg caga gagtggtoag cagctgttitt cagttgtcac tottaaagtt 276 O. 

tttittagatg atgtcaatga citgcticcc.ca gottt cattc ccagtagcta tagtgttgaag 282O 

gttcttgaag atctocctgt togg cactgtc attgcttggc titgaga.ccca to atccagat 2880 

cittggactgg g g g g to aagt gcgctattot ttggtoaatg actataatgg gagatttgaa 2.940 

atagataaag caagtggtgc catcc.gcttg agcaaagagc titgattatga gaalacagoag 3OOO 

ttctatalacc titactgtgc g g g c caaagac aaaggg.cggc citgtc.tc.tct gtcatctgtt 3060 

to citttgttg aggtggaagt ggtggatgtc. aatgaaaacc toccacactcc citattitcc.ca 312 O 

gactittgctg ttgttggatc totaaaggaa aactcacgca ttggaacaag cqtgctgcag 318O 

gtgactgcto gagatgaaga citc.cggaagg gatggagaga to cagtactic catcagg gat 324 O 

ggcagtgg to ttggaaggitt cagtatagac gacga gagtg ggg to atcac toccgcagac 33OO 

attcttgatc gggaga caat ggggtoatac togctaa.cag totatgccac agacaggggc 3360 

gttgttccac totacticcac cattgagg to tacattgaag titgaagatgt gaatgacaat 342O 

gcc.ccgct ga cctoragalacc tatat attat cotgttgtca toggaaaactic toccaaaggac 3480 

gtatctgtca ttcagatcca ggctgaagat cotgacticca gttccaatga aaaactgaca 354. O 

tacaggatta caagtggaaa to citcaga at ttttittgcca totaat atcaa aac aggtotg 3600 

attacaacaa cittcaaggaa attggatcga galacago agg cagaacattt totggaggtg 3660 

actgttgacag atggtggtoc citctocaaaa cagtcaiacca tttgggtggt ggttcaggitt 372 O 

citagatgaaa atgacaacaa gocccagttc ccagaga agg totaccagat caagctgcca 378 O. 

gaacgtgacc gaaagaagag aggagaac cq atttacaggg cittittgcatt togatagagat 384 O 

gagggc.ccca acgcagaaat citcctacagt attgttggatg ggaatgatga C ggaaagttc 39 OO 

tittattgacc ctaaaactgg gatggtttct tctagaaag.c agtttacago agg cagttat 396 O 
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gacatccitaa cqataaaggc agtggacaat ggg.cgcc cac agaaatcctic cacggc.ccgc 4020 

citccacattgaatggattaa gaalaccaccc cct tcaccita taccattgac citt.cgatgag 408 O 

cc.gttittata actitcacagt catggaaagt gatagagtga citgaaattgt aggggtggtg 414 O 

totgtgcago cagota acac cccitctgtgg tittgacatag ttggggggaa ttittgacago 4200 

gcttittgatg cagaga aggg togttgggaca attgtcatcg caaaacctitt goatgcagag 4260 

cagaggtoca totataatat gagtgtggaa gtcaccgatg ggacaaatgt togctgttact 4320 

Cagg tattta toaaagtgct ggataataat gataatggcc cagaattct c toag.ccgaat 4.380 

tacgatgttga caattit.ccga ggatgtgctt coaga cacgg agatcctgca gattgaa.gc.c 4 440 

acagatagag atgagaag.ca caagctgagc tacactottc atagoag cat cqacticcatc 4500 

agcatgagaa aattcc.ggat to accotago actgg.cgtgc tictatactgc cqa gaggctg 45 60 

gaccatgagg cccaggacaa goacattcto aacataatgg to agagatca ggagtttcct 462O 

tatcgaagaa acttggc.ccg agt cattgttgaatgtggagg atgctaatga totacagtc.ct 4680 

tattittacca accoactgta togaag.cgtct gtgtttgaat citgctgctot goggat.ca.gct 474. O 

gttctgcaag tdacggctct ggacaaagac aaaggagaaa atgcagaact catatatacc 4800 

atagaa.gcag g galacactgg galacatgttt aagat.cgaac cqgtoctagg catcatcacc 4860 

atttgcaaag aaccagacat gacgacgatg g g toagtttgtc.ctato cat caaagttcaca 4920 

gatcagggat CCCC go caat gtotgctact gcaattgtgc gcatttc.cgt. Caccatgtct 4.980 

gacaattic to accocaagtt cattcacaaa gacitaccaag cagaagtaaa toaaaatgtt 5040 

gacattggaa catcagtcat totaatctot gccatcagtc. aatctaccct catttatgaa 51OO 

gtoaaagatg gagacattaa toggatctitt accataaatc catattotgg agt catcacc 5 160 

actcagaagg ccctggatta toag.cgcaca to citcttatc aacto atcat to aggccacc 5220 

aatatggcag gaatggct to caatgctaca gtcaatatto agattgttga tigaaaatgat 528 O 

aatgcc.ccag tttittctott ttctoaatac toagg cagoc taagtgaggc tigccccaatt 5340 

aatago attg to aggagctt goatalacago coactggtga titcgagccac agatgctgac 5 400 

agcaa.ccgga atgctotgct totgitatcag attgttggagt caa.cago: aaa aaagtttittc 546 O 

acggtggact coagtacagg togcaatcaga acaattgcca acct g gacca toga aaccatt 552O 

gcc catttcc attittcatgt gcatgtgaga gacagtggta gcc.cccaact gactgcagag 558 O 

agtc.ccgttg aagtcaac at tdaggtgaca gatgtgaatgata acco acc tdtttitt act 5640 

caggctgttgt ttgagacitat cittacittcta cctacctato ttggagtgga ggttctgaaa 5700 

gttagt gcca cagatcct ga citctgaggta ccc.cctdaac togacatacag cottaatggaa 576 O. 

ggcagtttgg atcattttitt aattgactica alacagtggag tacttaccat aaaaaacaac 582O 

aaccitctoca aggatcacta catgctgata gttalaggtgt citgatggaaa gttctacagt 588 O 

acct coatgg to accatcat ggittaaagaa gocatggaca gcggcct coa citttacacaa 594 O 

agcttctatt coacct caat citcagagaac aacactaaca taaccaaagt tactattgtc 6 OOO 

aatgcagttg gaaatcgcct taatgagc.cc ttaaaataca gcatcttaaa cccaggaaat 6060 

aagttcaaga taaaatctac citcagggg to attcagacga citggagtc.cc ctittgaccgt. 61.20 

gaagaacaag agittatatga gctggtggta gaa.gc.ca.gcc gtgagctgga ccatctg.cgt. 618O 

gtggccagag toggtggtoag g gtta acatt galaga cataa atgacaattic toccagtctitt 624 O 



US 2005/0079522 A1 Apr. 14, 2005 
45 

-continued 

gtgggcctico catact at go togctgttcaa gtggatgcgg aaccogggac totgattitat 6300 

caggtgacag ccattgacaa agataaaggit coaaatggag aagtgaccta totcc to cag 6360 

gatgactato gocactittga aatta accot aattcaggga atgttattitt aaaggaagca 642O 

ttcaactctg acttgtccala cattgagtat ggagt cacca toctago caa goatggcgga 64.80 

aaaccttctt totctacatc tdtggagctt cocatcacta ttgttcaacaa agcaatgcct 654. O 

gtgtttgata agcc.cttitta tacago atct gtcaatgaag acatcagaat galacacaccc 6600 

atcc taag catcaatgccac cagtccagaa gqcca aggca toatatatat cattatc gat 6660 

gggg accott ttaaac agitt talacattgac tittgacactg. g.ggtoctogala agttgttagc 672O 

cctttggatt atgaagttac atctgcttac aagctgacaa talaga.gc.cag cqacgcc citt 678 O. 

actggtgcta gggctgaagt cactgttgac ttgctagitta atgatgtaaa toaca acco c 6840 

ccitattitt.cg atcagoctac atacaataca acactatoag aag catctot tattgggaca 69 OO 

cctgttttac aagttgtc.to tattgatgca gactic agaaa acaataaaat ggtacattat 696 O 

cagattgtcc aggataccta caata.goaca gattatttitc acatagatag citcaagtggc 7 O2O 

ttaatcct ga cagdac gaat gctggaccat gagittagtac alacactgcac tittgaaagtic 708O 

agat caatag atagtggctt cocatcactg agcagtgagg ttcto gttca tatctacatc 714. O 

totgatgtaa atgacaa.ccc toccagtttitt aatcagotca tittatgagtc. atatgtgagt 72OO 

gaattagcCC CCCgggg.cca ttttgtaacc togtgtacaag CCtctgatgc agacagotct 726 O 

gattittgacc ggttggaata tag catttta totgg gaatg accggac gag citttctgatg 732O 

gacago aaga gtggagittat cacattgtcc aaccatcgga agcagoggat ggagc citctg 738O 

tacagt citca atgtgtctgt citctgatggg ttgttcacca gcactgcaca ggtgcatatt 440 

aggg tactitg g g gcta actt gtacagocct gcc ttitt cac aaag cacata cqtagct gag 7500 

gtgagagaga acgtggctgc aggaacaaag gtaattcatc titcgagccac agatggtgat 756 O 

ccaggg actt atgggcagat cagotatocc atcatcaatg actittgcca a gqatcgattic 762O 

citcatagaca gcaatgggca ggtoatcacc acagaaaggc tag accggga aaaccotcta 768O 

gaaggggatg ttagtattitt totgagggcc cittgatggtg gagggagaac alactittctgc 774. O 

actgtgagag to attgttgt ggatgaaaat gacaatgcto cocagttcat gacagtggaa 7800 

tatagagcca gtgtcagggc agatgttgga aggggcc act togg to actoa agttcaa.gc.c 786 O 

atagat.cccg atgatggagc aaattcaagg attacittatt Coctotatag cqaggccitct 7920 

gtttcagtgg cc gaccitcct ggaaatcgat cotgacaatg gctggatggt cacaaagggit 798O 

aattittalacc agctgaaaaa tacagtgctt togttctttgtcaaag.cagt agatgggggc 804. O 

atcc.cagtaa agcactcc ct cattcctgtc. tatatocacg tottgcc.ccc tdaaacgttc 8100 

ttgc catcat to acco agtc. tcagtattoc tttaccattg cagaagatac agc cattggg 81 60 

agtacagtgg acaccctgag gattittgc.cc agt cagaatg totggttcag cacagttaat 8220 

ggggaacggc cagaaaataa caaagggggc gtattogtoa tagaacagga aac aggcact 828O 

attaa.gcttg acaaacgcct to accgtgaa accagoccag cittitccactt taaagtagca 8340 

gccactatac ccctggacaa agtag acatt gtgtttact g toggatgtaga tat calaggta 84 OO 

ttggatttga atgacaacaa gocagtc.ttt gaaacttcaa gotiatgacac cattataatg 84 60 

gaagggatgc ctdttggcac caaactcaca caagtgagag citattgatat ggactgggga 852O 
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gacactatag agaatgaagt gtctgtcatg gaccalaggac agaactacaa cc.gagccitat 314 O 

cactgggaca cctotgattg gatgc.caggg gcc.cgc.ctgt cqgacataga ggaagtgcc.c 3200 

alactatgaga acCaggatgg agggtctgca Caccagggga gCacacggga gctggaga.gc 326 O 

gattactacct gggtggitta to acattgac agtgaatacc caccoccitca toaa.gaggag 3320 

ttcttgagtc aggaccagct gcc to citcct citc.ccggagg actitc.ccaga ccaatatgag 3380 

gcc.ctgccac cctoccagoc totcitcc.ctg gcc agcacac to agcc.caga citgcaggaga 34 40 

aggc.cccagt titcatcc tag coagtatcto cotcc to acc cattcc.ccaa cqaaacggat 3500 

ttggtoggcc cqcctgccag citgttgaattt agtacttittg citgtgag cat galaccagggc 356 O 

acagagcc.ca caggcc cago agacagogtg totctgtcct to cacaattic cagaggcacc 362O 

to atcc togg atgtgtctgc caactg.cggc tittgacgatt Cogaagtagc catgagtgac 3 680 

tacgagagcg toggagagct cagccitc.gcc agc ctitcaca titc.cctttgt ggagacticag 3740 

catcagacitc aagtgtag 3758 

<210> SEQ ID NO 6 
&2 11s LENGTH 4585 
&212> TYPE PRT 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 6 

Met Gly His Cys Val Gly Thr Arg Pro Pro Ala Cys Cys Leu Ile Leu 
1 5 10 15 

Leu Lleu Phe Lys Lieu Lieu Ala Thr Val Ser Glin Gly Lieu Pro Gly Thr 
2O 25 30 

Gly Pro Leu Gly Phe His Phe Thr His Ser Ile Tyr Asn Ala Thr Val 
35 40 45 

Tyr Glu Asn Ser Ala Ala Arg Thr Tyr Val Asn Ser Glin Ser Arg Met 
50 55 60 

Gly Ile Thr Lieu. Ile Asp Leu Ser Trp Asp Ile Lys Tyr Arg Ile Val 
65 70 75 8O 

Ser Gly Asp Glu Glu Gly Phe Phe Lys Ala Glu Glu Val Ile Ile Ala 
85 90 95 

Asp Phe Cys Phe Leu Arg Ile Arg Thr Lys Gly Gly Asn. Ser Ala Ile 
100 105 110 

Lieu. Asn Arg Glu Ile Glin Asp Asn Tyr Lieu Lieu. Ile Val Lys Gly Ser 
115 120 125 

Val Arg Gly Glu Asp Lieu Glu Ala Trp Thr Lys Val Asn. Ile Glin Val 
130 135 1 4 0 

Leu Asp Met Asn Asp Leu Arg Pro Leu Phe Ser Pro Thr Thr Tyr Ser 
145 15 O 155 160 

Val Thr Ile Ala Glu Ser Thr Pro Leu Arg Thr Ser Val Ala Glin Val 
1.65 170 175 

Thr Ala Thr Asp Ala Asp Ile Gly Ser Asn Gly Glu Phe Tyr Tyr Tyr 
18O 185 19 O 

Phe Lys Asn Lys Val Asp Leu Phe Ser Val His Pro Thr Ser Gly Val 
195 200 2O5 

Ile Ser Lieu Ser Gly Arg Lieu. Asn Tyr Asp Glu Lys Asn Arg Tyr Asp 
210 215 220 

Leu Glu Ile Leu Ala Val Asp Arg Gly Met Lys Lieu. Tyr Gly Asn. Asn 
225 230 235 240 
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Gly Val Ser Ser Thr Ala Lys Leu Tyr Val His Ile Glu Arg Ile Asn 
245 250 255 

Glu. His Ala Pro Thir Ile His Val Val Thir His Wall Pro Phe Ser Leu 
260 265 27 O 

Glu Lys Glu Pro Thr Tyr Ala Val Val Thr Val Asp Asp Lieu. Asp Asp 
275 280 285 

Gly Ala Asn Gly Glu Ile Glu Ser Val Ser Ile Val Ala Gly Asp Pro 
29 O 295 3OO 

Leu Asp Glin Phe Phe Leu Ala Lys Glu Gly Lys Trp Lieu. Asn. Glu Tyr 
305 310 315 320 

Lys Ile Lys Glu Arg Lys Glin Ile Asp Trp Glu Ser Phe Pro Tyr Gly 
325 330 335 

Tyr Asn Lieu. Thir Lieu Glin Ala Lys Asp Lys Gly Ser Pro Glin Lys Cys 
340 345 35 O 

Ser Ala Lieu Lys Ala Val Tyr Ile Gly Asn Pro Thr Arg Asp Thr Val 
355 360 365 

Pro Ile Arg Phe Glu Lys Glu Val Tyr Asp Val Ser Ile Ser Glu Phe 
370 375 38O 

Ser Pro Pro Gly Val Val Val Ala Ile Val Lys Leu Ser Pro Glu Pro 
385 390 395 400 

Ile Asp Val Glu Tyr Lys Lieu Ser Pro Gly Glu Asp Ala Val Tyr Phe 
405 410 415 

Lys Ile Asn Pro Arg Ser Gly Lieu. Ile Val Thr Ala Arg Pro Leu Asn 
420 425 43 O 

Thr Val Lys Lys Glu Val Tyr Lys Lieu Glu Val Thr Asn Lys Glu Gly 
435 4 40 4 45 

Asp Leu Lys Ala Glin Val Thr Ile Ser Ile Glu Asp Ala Asn Asp His 
450 455 460 

Thr Pro Glu Phe Glin Glin Pro Leu Tyr Asp Ala Tyr Val Asin Glu Ser 
465 470 475 480 

Val Pro Val Gly Thr Ser Val Leu Thr Val Ser Ala Ser Asp Lys Asp 
485 490 495 

Lys Gly Glu Asn Gly Tyr Ile Thr Tyr Ser Ile Ala Ser Lieu. Asn Lieu 
5 OO 505 51O. 

Leu Pro Phe Val Ile Asn Glin Phe Thr Gly Val Ile Ser Thr Thr Glu 
515 52O 525 

Glu Leu Asp Phe Glu Ser Ser Pro Glu Ile Tyr Arg Phe Ile Val Arg 
530 535 540 

Ala Ser Asp Trp Gly Ser Pro Tyr Arg His Glu Ser Glu Val Asn Val 
545 550 555 560 

Thir Ile Arg Ile Gly Asn. Wall Asn Asp Asn. Ser Pro Leu Phe Glu Lys 
565 570 575 

Val Ala Cys Glin Gly Val Ile Ser Tyr Asp Phe Pro Val Gly Gly His 
58O 585 59 O 

Ile Thr Ala Val Ser Ala Ile Asp Ile Asp Glu Lieu Glu Lieu Val Lys 
595 600 605 

Tyr Lys Ile Ile Ser Gly Asn Glu Leu Gly Phe Phe Tyr Leu Asin Pro 
610 615 62O 

Asp Ser Gly Val Lieu Gln Leu Lys Lys Ser Lieu. Thr Asn. Ser Gly Ile 
625 630 635 640 
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Lys Asn Gly Asn. Phe Ala Leu Arg Ile Thr Ala Thr Asp Gly Glu Asn 
645 650 655 

Leu Ala Asp Pro Met Ser Ile Asn. Ile Ser Val Lieu. His Gly Lys Wal 
660 665 67 O 

Ser Ser Lys Ser Phe Ser Cys Arg Glu Thir Arg Val Ala Glin Lys Lieu 
675 680 685 

Ala Glu Lys Lieu Lleu. Ile Lys Ala Lys Ala Asn Gly Lys Lieu. Asn Lieu 
69 O. 695 7 OO 

Glu Asp Gly Phe Leu Asp Phe Tyr Ser Ile Asn Arg Glin Gly Pro Tyr 
705 710 715 720 

Phe Asp Llys Ser Phe Pro Ser Asp Wall Ala Wall Lys Glu Asp Leu Pro 
725 730 735 

Val Gly Ala Asn. Ile Lieu Lys Ile Lys Ala Tyr Asp Ala Asp Ser Gly 
740 745 750 

Phe Asn Gly Lys Val Lieu Phe Thir Ile Ser Asp Gly Asn. Thir Asp Ser 
755 760 765 

Cys Phe Asin Ile Asp Met Glu Thr Gly Glin Leu Lys Val Leu Met Pro 
770 775 78O 

Met Asp Arg Glu His Thr Asp Leu Tyr Lieu Lieu. Asn. Ile Thir Ile Tyr 
785 790 795 8OO 

Asp Leu Gly Asn Pro Gln Lys Ser Ser Trp Arg Lieu Lleu Thir Ile Asn 
805 810 815 

Val Glu Asp Ala Asn Asp Asn. Ser Pro Val Phe Ile Glin Asp Ser Tyr 
820 825 83O 

Ser Val Asin Ile Leu Glu Ser Ser Gly Ile Gly Thr Glu Ile Ile Glin 
835 840 845 

Val Glu Ala Arg Asp Lys Asp Leu Gly Ser Asn Gly Glu Val Thr Tyr 
85 O 855 860 

Ser Val Leu Thr Asp Thr Glin Glin Phe Ala Ile Asn Ser Ser Thr Gly 
865 870 875 88O 

Ile Val Tyr Val Ala Asp Gln Leu Asp Arg Glu Ser Lys Ala Asn Tyr 
885 890 895 

Ser Lieu Lys Ile Glu Ala Arg Asp Lys Ala Glu Ser Gly Glin Glin Lieu 
9 OO 905 910 

Phe Ser Val Val Thr Lieu Lys Val Phe Lieu. Asp Asp Wall Asn Asp Cys 
915 920 925 

Ser Pro Ala Phe Ile Pro Ser Ser Tyr Ser Val Lys Val Leu Glu Asp 
930 935 940 

Leu Pro Val Gly Thr Val Ile Ala Trp Leu Glu Thr His Asp Pro Asp 
945 950 955 96.O 

Leu Gly Lieu Gly Gly Glin Val Arg Tyr Ser Lieu Val Asn Asp Tyr Asn 
965 970 975 

Gly Arg Phe Glu Ile Asp Lys Ala Ser Gly Ala Ile Arg Lieu Ser Lys 
98O 985 99 O 

Glu Lieu. Asp Tyr Glu Lys Glin Glin Phe Tyr Asn Lieu. Thr Val Arg Ala 
995 10 OO 1005 

Lys Asp Lys Gly Arg Pro Wal Ser Lieu Ser Ser Val Ser Phe Val Glu 
1010 1015 1020 

Val Glu Val Val Asp Val Asn Glu Asn Leu. His Thr Pro Tyr Phe Pro 
1025 1030 1035 1040 

Asp Phe Ala Val Val Gly Ser Val Lys Glu Asn Ser Arg Ile Gly Thr 
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1045 105 O 1055 

Ser Val Lieu Glin Val Thr Ala Arg Asp Glu Asp Ser Gly Arg Asp Gly 
1060 1065 1 OFO 

Glu Ile Glin Tyr Ser Ile Arg Asp Gly Ser Gly Lieu Gly Arg Phe Ser 
1075 1080 1085 

Ile Asp Asp Glu Ser Gly Val Ile Thr Ala Ala Asp Ile Lieu. Asp Arg 
1090 1095 1100 

Glu Thr Met Gly Ser Tyr Trp Leu Thr Val Tyr Ala Thr Asp Arg Gly 
1105 1110 1115 1120 

Val Val Pro Leu Tyr Ser Thr Ile Glu Val Tyr Ile Glu Val Glu Asp 
1125 1130 1135 

Val Asn Asp Asn Ala Pro Leu Thir Ser Glu Pro Ile Tyr Tyr Pro Val 
1140 1145 1150 

Val Met Glu Asn Ser Pro Lys Asp Val Ser Val Ile Glin Ile Glin Ala 
1155 1160 1165 

Glu Asp Pro Asp Ser Ser Ser Asn. Glu Lys Lieu. Thr Tyr Arg Ile Thr 
1170 1175 118O 

Ser Gly Asn Pro Glin Asn. Phe Phe Ala Ile Asn. Ile Lys Thr Gly Lieu 
1185 11.90 11.95 1200 

Ile Thir Thr Thr Ser Arg Lys Lieu. Asp Arg Glu Glin Glin Ala Glu His 
1205 1210 1215 

Phe Leu Glu Val Thr Val Thr Asp Gly Gly Pro Ser Pro Lys Glin Ser 
1220 1225 1230 

Thir Ile Trp Val Val Val Glin Val Lieu. Asp Glu Asn Asp Asn Lys Pro 
1235 1240 1245 

Glin Phe Pro Glu Lys Val Tyr Glin Ile Lys Lieu Pro Glu Arg Asp Arg 
1250 1255 1260 

Lys Lys Arg Gly Glu Pro Ile Tyr Arg Ala Phe Ala Phe Asp Arg Asp 
1265 1270 1275 1280 

Glu Gly Pro Asn Ala Glu Ile Ser Tyr Ser Ile Val Asp Gly Asn Asp 
1285 1290 1295 

Asp Gly Lys Phe Phe Ile Asp Pro Llys Thr Gly Met Val Ser Ser Arg 
1300 1305 1310 

Lys Glin Phe Thr Ala Gly Ser Tyr Asp Ile Leu Thir Ile Lys Ala Val 
1315 1320 1325 

Asp Asn Gly Arg Pro Gln Lys Ser Ser Thr Ala Arg Lieu. His Ile Glu 
1330 1335 1340 

Trp Ile Lys Llys Pro Pro Pro Ser Pro Ile Pro Leu Thr Phe Asp Glu 
1345 1350 1355 1360 

Pro Phe Tyr Asn Phe Thr Val Met Glu Ser Asp Arg Val Thr Glu Ile 
1365 1370 1375 

Val Gly Val Val Ser Val Glin Pro Ala Asn Thr Pro Leu Trp Phe Asp 
1380 1385 1390 

Ile Val Gly Gly Asn. Phe Asp Ser Ala Phe Asp Ala Glu Lys Gly Val 
1395 14 OO 1405 

Gly. Thir Ile Val Ile Ala Lys Pro Leu Asp Ala Glu Glin Arg Ser Ile 
1410 1415 1420 

Tyr Asn Met Ser Val Glu Val Thr Asp Gly Thr Asn Val Ala Val Thr 
1425 1430 1435 1440 

Glin Val Phe Ile Lys Val Lieu. Asp Asn. Asn Asp Asn Gly Pro Glu Phe 
1445 1450 1455 
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Ser Glin Pro Asn Tyr Asp Val Thr Ile Ser Glu Asp Val Leu Pro Asp 
1460 1465 14 FO 

Thr Glu Ile Leu Glin Ile Glu Ala Thr Asp Arg Asp Glu Lys His Lys 
1475 1480 1485 

Leu Ser Tyr Thr Val His Ser Ser Ile Asp Ser Ile Ser Met Arg Lys 
1490 1495 15 OO 

Phe Arg Ile Asp Pro Ser Thr Gly Val Leu Tyr Thr Ala Glu Arg Leu 
1505 1510 1515 1520 

Asp His Glu Ala Glin Asp Lys His Ile Lieu. Asn. Ile Met Val Arg Asp 
1525 1530 1535 

Glin Glu Phe Pro Tyr Arg Arg Asn Lieu Ala Arg Val Ile Val Asn. Wal 
1540 1545 1550 

Glu Asp Ala Asn Asp His Ser Pro Tyr Phe Thr Asn Pro Leu Tyr Glu 
1555 15 60 1565 

Ala Ser Val Phe Glu Ser Ala Ala Leu Gly Ser Ala Val Leu Glin Val 
1570 1575 1580 

Thr Ala Lieu. Asp Lys Asp Lys Gly Glu Asn Ala Glu Lieu. Ile Tyr Thr 
1585 159 O 1595 1600 

Ile Glu Ala Gly Asn Thr Gly Asn Met Phe Lys Ile Glu Pro Val Leu 
1605 1610 1615 

Gly Ile Ile Thr Ile Cys Lys Glu Pro Asp Met Thr Thr Met Gly Glin 
1620 1625 1630 

Phe Val Leu Ser Ile Lys Val Thr Asp Glin Gly Ser Pro Pro Met Ser 
1635 1640 1645 

Ala Thr Ala Ile Val Arg Ile Ser Val Thr Met Ser Asp Asin Ser His 
1650 1655 1660 

Pro Llys Phe Ile His Lys Asp Tyr Glin Ala Glu Val Asn. Glu Asn. Wal 
1665 1670 1675 1680 

Asp Ile Gly. Thir Ser Val Ile Leu Ile Ser Ala Ile Ser Glin Ser Thr 
1685 1690 1695 

Lieu. Ile Tyr Glu Val Lys Asp Gly Asp Ile Asn Gly Ile Phe Thir Ile 
17 OO 1705 1710 

Asn Pro Tyr Ser Gly Val Ile Thr Thr Gln Lys Ala Leu Asp Tyr Glu 
1715 1720 1725 

Arg Thr Ser Ser Tyr Gln Leu Ile Ile Glin Ala Thr Asn Met Ala Gly 
1730 1735 1740 

Met Ala Ser Asn Ala Thr Val Asn. Ile Glin Ile Val Asp Glu Asn Asp 
1745 175 O 1755 1760 

Asn Ala Pro Val Phe Leu Phe Ser Glin Tyr Ser Gly Ser Leu Ser Glu 
1765 1770 1775 

Ala Ala Pro Ile Asn. Ser Ile Val Arg Ser Lieu. Asp Asn. Ser Pro Leu 
1780 1785 1790 

Val Ile Arg Ala Thr Asp Ala Asp Ser Asn Arg Asn Ala Lieu Lieu Val 
1795 1800 1805 

Tyr Glin Ile Val Glu Ser Thr Ala Lys Llys Phe Phe Thr Val Asp Ser 
1810 1815 1820 

Ser Thr Gly Ala Ile Arg Thr Ile Ala Asn Lieu. Asp His Glu Thir Ile 
1825 1830 1835 1840 

Ala His Phe His Phe His Val His Val Arg Asp Ser Gly Ser Pro Glin 
1845 1850 1855 
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Leu Thr Ala Glu Ser Pro Val Glu Val Asin Ile Glu Val Thr Asp Val 
1860 1865 1870 

Asn Asp Asin Pro Pro Val Phe Thr Glin Ala Val Phe Glu Thir Ile Leu 
1875 1880 1885 

Leu Leu Pro Thr Tyr Val Gly Val Glu Val Leu Lys Val Ser Ala Thr 
1890 1895 1900 

Asp Pro Asp Ser Glu Val Pro Pro Glu Leu Thir Tyr Ser Leu Met Glu 
1905 1910 1915 1920 

Gly Ser Lieu. Asp His Phe Lieu. Ile Asp Ser Asn. Ser Gly Val Lieu. Thr 
1925 1930 1935 

Ile Lys Asn. Asn. Asn Lieu Ser Lys Asp His Tyr Met Lieu. Ile Val Lys 
1940 1945 1950 

Val Ser Asp Gly Lys Phe Tyr Ser Thr Ser Met Val Thr Ile Met Val 
1955 1960 1965 

Lys Glu Ala Met Asp Ser Gly Leu. His Phe Thr Glin Ser Phe Tyr Ser 
1970 1975 1980 

Thr Ser Ile Ser Glu Asn Asn Thr Asn Ile Thr Lys Val Ala Ile Val 
1985 1990 1995 2OOO 

Asn Ala Val Gly Asn Arg Lieu. Asn. Glu Pro Leu Lys Tyr Ser Ile Leu 
2005 2010 2015 

Asn Pro Gly Asn Lys Phe Lys Ile Lys Ser Thr Ser Gly Val Ile Glin 
2020 2025 2030 

Thir Thr Gly Val Pro Phe Asp Arg Glu Glu Gln Glu Leu Tyr Glu Leu 
2O35 20 40 2O45 

Val Val Glu Ala Ser Arg Glu Lieu. Asp His Leu Arg Val Ala Arg Val 
2O5 O 2O55 2060 

Val Val Arg Val Asn. Ile Glu Asp Ile Asin Asp Asn. Ser Pro Val Phe 
2O65 2070 2O75 2080 

Val Gly Leu Pro Tyr Tyr Ala Ala Val Glin Val Asp Ala Glu Pro Gly 
2O85 209 O 2095 

Thr Lieu. Ile Tyr Glin Val Thr Ala Ile Asp Lys Asp Lys Gly Pro Asn 
2100 2105 2110 

Gly Glu Val Thr Tyr Val Leu Glin Asp Asp Tyr Gly His Phe Glu Ile 
2115 2120 2125 

Asn Pro Asn. Ser Gly Asn Val Ile Leu Lys Glu Ala Phe Asn. Ser Asp 
21.30 2135 214 O 

Leu Ser Asn. Ile Glu Tyr Gly Val Thir Ile Leu Ala Lys Asp Gly Gly 
2145 2150 215.5 216 O 

Lys Pro Ser Leu Ser Thr Ser Val Glu Leu Pro Ile Thr Ile Val Asn 
21 65 217 O 21.75 

Lys Ala Met Pro Val Phe Asp Llys Pro Phe Tyr Thr Ala Ser Val Asn 
218O 21.85 2190 

Glu Asp Ile Arg Met Asn Thr Pro Ile Leu Ser Ile Asn Ala Thr Ser 
21.95 22 OO 2205 

Pro Glu Gly Glin Gly Ile Ile Tyr Ile Ile Ile Asp Gly Asp Pro Phe 
2210 2215 2220 

Lys Glin Phe Asn. Ile Asp Phe Asp Thr Gly Val Lieu Lys Val Val Ser 
2225 22.30 2235 2240 

Pro Leu Asp Tyr Glu Val Thir Ser Ala Tyr Lys Leu Thir Ile Arg Ala 
22 45 225 O 2255 

Ser Asp Ala Lieu. Thr Gly Ala Arg Ala Glu Val Thr Val Asp Leu Lieu 
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2260 2265 22 FO 

Val Asn Asp Val Asn Asp Asn Pro Pro Ile Phe Asp Gln Pro Thr Tyr 
2275 228O 2285 

Asn Thr Thr Leu Ser Glu Ala Ser Leu Ile Gly. Thr Pro Val Leu Gln 
2290 2295 2300 

Val Val Ser Ile Asp Ala Asp Ser Glu Asn. Asn Lys Met Val His Tyr 
2305 2310 2315 2320 

Glin Ile Val Glin Asp Thr Tyr Asn Ser Thr Asp Tyr Phe His Ile Asp 
2325 2330 2335 

Ser Ser Ser Gly Lieu. Ile Lieu. Thir Ala Arg Met Leu Asp His Glu Lieu 
234. O 2345 2350 

Val Glin His Cys Thr Leu Lys Val Arg Ser Ile Asp Ser Gly Phe Pro 
2355 2360 2365 

Ser Leu Ser Ser Glu Val Leu Val His Ile Tyr Ile Ser Asp Val Asn 
2370 2375 2380 

Asp Asin Pro Pro Val Phe Asin Gln Leu Ile Tyr Glu Ser Tyr Val Ser 
2385 2390 2395 2400 

Glu Leu Ala Pro Arg Gly. His Phe Val Thr Cys Val Glin Ala Ser Asp 
2405 2410 24.15 

Ala Asp Ser Ser Asp Phe Asp Arg Lieu Glu Tyr Ser Ile Leu Ser Gly 
2420 24.25 2430 

Asn Asp Arg Thr Ser Phe Leu Met Asp Ser Lys Ser Gly Val Ile Thr 
2435 24 40 2445 

Leu Ser Asn His Arg Lys Glin Arg Met Glu Pro Leu Tyr Ser Lieu. Asn 
2450 2455 2460 

Val Ser Val Ser Asp Gly Leu Phe Thr Ser Thr Ala Glin Val His Ile 
2465 2470 24.75 24.80 

Arg Val Leu Gly Ala Asn Leu Tyr Ser Pro Ala Phe Ser Glin Ser Thr 
2485 24.90 2495 

Tyr Val Ala Glu Val Arg Glu Asn Val Ala Ala Gly Thr Lys Val Ile 
25 OO 25 O5 2510 

His Val Arg Ala Thr Asp Gly Asp Pro Gly Thr Tyr Gly Glin Ile Ser 
2515 252O 2525 

Tyr Ala Ile Ile Asn Asp Phe Ala Lys Asp Arg Phe Lieu. Ile Asp Ser 
25.30 2535 2540 

Asn Gly Glin Val Ile Thir Thr Glu Arg Lieu. Asp Arg Glu Asn Pro Leu 
25.45 255 O 2555 2560 

Glu Gly Asp Val Ser Ile Phe Val Arg Ala Lieu. Asp Gly Gly Gly Arg 
2565 257 O 2575 

Thir Thr Phe Cys Thr Val Arg Val Ile Val Val Asp Glu Asn Asp Asn 
258O 2585 2590 

Ala Pro Glin Phe Met Thr Val Glu Tyr Arg Ala Ser Val Arg Ala Asp 
2595 26 OO 2605 

Val Gly Arg Gly His Lieu Val Thr Glin Val Glin Ala Ile Asp Pro Asp 
26.10 2615 262O 

Asp Gly Ala Asn. Ser Arg Ile Thr Tyr Ser Leu Tyr Ser Glu Ala Ser 
2625 2630 2 635 264 O 

Val Ser Val Ala Asp Lieu Lleu Glu Ile Asp Pro Asp Asin Gly Trp Met 
2645 26.50 2655 

Val Thr Lys Gly Asn Phe Asin Gln Leu Lys Asn Thr Val Leu Ser Phe 
2660 2665 2670 
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Phe Wall Lys Ala Val Asp Gly Gly Ile Pro Wall Lys His Ser Lieu. Ile 
2675 268O 2685 

Pro Val Tyr Ile His Val Leu Pro Pro Glu Thir Phe Leu Pro Ser Phe 
2690 2695 27 OO 

Thr Glin Ser Glin Tyr Ser Phe Thr Ile Ala Glu Asp Thr Ala Ile Gly 
2705 2710 2715 2720 

Ser Thr Val Asp Thr Leu Arg Ile Leu Pro Ser Glin Asn Val Trp Phe 
2725 273 O 2735 

Ser Thr Val Asn Gly Glu Arg Pro Glu Asn. Asn Lys Gly Gly Val Phe 
2740 2745 2750 

Val Ile Glu Glin Glu Thr Gly Thir Ile Lys Lieu. Asp Lys Arg Lieu. Asp 
2755 2760 2765 

Arg Glu Thir Ser Pro Ala Phe His Phe Lys Val Ala Ala Thr Ile Pro 
2770 2775 2780 

Leu Asp Llys Val Asp Ile Val Phe Thr Val Asp Wall Asp Ile Llys Val 
2785 279 O 2.795 2800 

Leu Asp Lieu. Asn Asp Asn Lys Pro Val Phe Glu Thir Ser Ser Tyr Asp 
2805 281 O 2815 

Thir Ile Ile Met Glu Gly Met Pro Val Gly Thr Lys Leu Thr Glin Val 
282O 2825 2830 

Arg Ala Ile Asp Met Asp Trp Gly Ala Asn Gly Glin Val Thr Tyr Ser 
2835 284 O 284.5 

Lieu. His Ser Asp Ser Glin Pro Glu Lys Wal Met Glu Ala Phe Asn. Ile 
285 O 2855 2.860 

Asp Ser Asn Thr Gly Trp Ile Ser Thr Lieu Lys Asp Leu Asp His Glu 
2865 2870 2875 2880 

Thr Asp Pro Thr Phe Thr Phe Ser Val Val Ala Ser Asp Leu Gly Glu 
2.885 2890 2.895 

Ala Phe Ser Leu Ser Ser Thr Ala Leu Val Ser Val Arg Val Thr Asp 
29 OO 29 O5 2.910 

Ile Asin Asp Asn Ala Pro Val Phe Ala Glin Glu Val Tyr Arg Gly Asn 
2915 2920 2925 

Val Lys Glu Ser Asp Pro Pro Gly Glu Val Val Ala Val Leu Ser Thr 
29.30 2935 2.940 

Trp Asp Arg Asp Thr Ser Asp Val Asn Arg Glin Val Ser Tyr His Ile 
2.945 295 O 2955 2960 

Thr Gly Gly Asn. Pro Arg Gly Arg Phe Ala Leu Gly Lieu Val Glin Ser 
2965 297 O 2975 

Glu Trp Llys Val Tyr Val Lys Arg Pro Leu Asp Arg Glu Glu Glin Asp 
2.980 2985 2990 

Ile Tyr Phe Leu Asn Ile Thr Ala Thr Asp Gly Leu Phe Val Thr Glin 
2995 3OOO 3OO5 

Ala Met Val Glu Val Ser Val Ser Asp Val Asn Asp Asn Ser Pro Val 
3010 3 O15 3020 

Cys Asp Glin Val Ala Tyr Thr Ala Lieu Lleu Pro Glu Asp Ile Pro Ser 
3O25 3O3O 3035 3040 

Asn Lys Ile Ile Leu Lys Val Ser Ala Lys Asp Ala Asp Ile Gly Ser 
3O45 305 O 3055 

Asn Gly Tyr Ile Arg Tyr Ser Leu Tyr Gly Ser Gly Asn Ser Glu Phe 
3060 3O 65 3OFO 
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Phe Lieu. Asp Pro Glu Ser Gly Glu Lieu Lys Thr Lieu Ala Lieu Lieu. Asp 
3075 3O8O 3O85 

Arg Glu Arg Ile Pro Val Tyr Ser Lieu Met Ala Lys Ala Thr Asp Gly 
3O 90 3095 31 OO 

Gly Gly Arg Phe Cys Glin Ser Asn. Ile His Lieu. Ile Leu Glu Asp Wal 
3105 31.10 31.15 312 O 

Asn Asp Asin Pro Pro Val Phe Ser Ser Asp His Tyr Asn Thr Cys Val 
31.25 3130 3135 

Tyr Glu Asn Thr Ala Thr Lys Ala Leu Leu Thr Arg Val Glin Ala Val 
314 O 31.45 315 O 

Asp Pro Asp Ile Gly Ile Asn Arg Llys Val Val Tyr Ser Lieu Ala Asp 
3155 3160 31.65 

Ser Ala Gly Gly Val Phe Ser Ile Asp Ser Ser Ser Gly Ile Ile Ile 
317 O 31.75 318O 

Leu Glu Gln Pro Leu Asp Arg Glu Glin Glin Ser Ser Tyr Asn. Ile Ser 
31.85 319 O 31.95 3200 

Val Arg Ala Thr Asp Gln Ser Pro Gly Glin Ser Leu Ser Ser Leu Thr 
32O5 3210 3215 

Thr Val Thr Ile Thr Val Leu Asp Ile Asin Asp Asn Pro Pro Val Phe 
3220 3225 3230 

Glu Arg Arg Asp Tyr Leu Val Thr Val Pro Glu Asp Thr Ser Pro Gly 
3235 3240 3.245 

Thr Glin Val Leu Ala Val Phe Ala Thr Ser Lys Asp Ile Gly Thr Asn 
325 O 3255 326 O 

Ala Glu Ile Thr Tyr Lieu. Ile Arg Ser Gly Asn. Glu Glin Gly Lys Phe 
3265 3270 3275 328 O 

Lys Ile Asn Pro Lys Thr Gly Gly Ile Ser Val Ser Glu Val Lieu. Asp 
3285 3290 3295 

Tyr Glu Lieu. Cys Lys Arg Phe Tyr Lieu Val Val Glu Ala Lys Asp Gly 
33OO 3305 3310 

Gly Thr Pro Ala Leu Ser Ala Val Ala Thr Val Asn Ile Asn Leu Thr 
3315 3320 3325 

Asp Wall Asn Asp Asn Pro Pro Llys Phe Ser Glin Asp Val Tyr Ser Ala 
3330 3335 3340 

Val Ile Ser Glu Asp Ala Leu Val Gly Asp Ser Val Ile Leu Lieu. Ile 
3345 3350 3355 3360 

Ala Glu Asp Val Asp Ser Glin Pro Asn Gly Glin Ile His Phe Ser Ile 
3365 3370 3375 

Val Asn Gly Asp Arg Asp Asn. Glu Phe Thr Val Asp Pro Val Lieu Gly 
3380 3385 3390 

Leu Val Lys Val Lys Lys Lys Lieu. Asp Arg Glu Arg Val Ser Gly Tyr 
3395 34 OO 3405 

Ser Leu Leu Val Glin Ala Val Asp Ser Gly Ile Pro Ala Met Ser Ser 
3410 3415 342O 

Thr Ala Thr Val Asn. Ile Asp Ile Ser Asp Val Asn Asp Asn. Ser Pro 
3.425 34.30 3435 34 40 

Val Phe Thr Pro Ala Asn Tyr Thr Ala Val Ile Glin Glu Asn Llys Pro 
3445 345 O 3455 

Val Gly. Thir Ser Ile Leu Gln Leu Val Val Thr Asp Arg Asp Ser Phe 
3460 3465 347 O 

His Asn Gly Pro Pro Phe Ser Phe Ser Ile Leu Ser Gly Asn Glu Glu 
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34.75 3480 34.85 

Glu Glu Phe Val Lieu. Asp Pro His Gly Ile Leu Arg Ser Ala Val Val 
3490 3495 3500 

Phe Glin His Thr Glu Ser Leu Glu Tyr Val Leu Cys Val Glin Ala Lys 
3505 3510 3515 3520 

Asp Ser Gly Lys Pro Gln Glin Val Ser His Thr Tyr Ile Arg Val Arg 
3525 353 O 3535 

Val Ile Glu Glu Ser Thr His Llys Pro Thr Ala Ile Pro Leu Glu Ile 
3540 35.45 355 O 

Phe Ile Val Thr Met Glu Asp Asp Phe Pro Gly Gly Val Ile Gly Lys 
3555 35 6.O 3565 

Ile His Ala Thr Asp Gln Asp Met Tyr Asp Val Leu Thr Phe Ala Leu 
3570 3575 358O 

Lys Ser Glu Gln Lys Ser Leu Phe Lys Val Asn. Ser His Asp Gly Lys 
3585 3590 3595 3600 

Ile Ile Ala Lieu Gly Gly Lieu. Asp Ser Gly Lys Tyr Val Lieu. Asn. Wall 
3605 3610 3615 

Ser Val Ser Asp Gly Arg Phe Glin Val Pro Ile Asp Val Val Val His 
3620 3625 3630 

Val Glu Gln Leu Val His Glu Met Leu Glin Asn Thr Val Thr Ile Arg 
3635 3640 3645 

Phe Glu Asn Val Ser Pro Glu Asp Phe Val Gly Leu. His Met His Gly 
3650 3655 3660 

Phe Arg Arg Thr Lieu Arg Asn Ala Val Lieu. Thr Glin Lys Glin Asp Ser 
3665 3670 3675 3680 

Leu Arg Ile Ile Ser Ile Glin Pro Val Ala Gly Thr Asn Glin Lieu. Asp 
3685 369 O 3695 

Met Leu Phe Ala Val Glu Met His Ser Ser Glu Phe Tyr Lys Pro Ala 
3700 3705 3710 

Tyr Lieu. Ile Glin Lys Lieu Ser Asn Ala Arg Arg His Lieu Glu Asn. Ile 
3715 372O 3725 

Met Arg Ile Ser Ala Ile Leu Glu Lys Asn. Cys Ser Gly Lieu. Asp Cys 
3730 3735 3740 

Glin Glu Gln His Cys Glu Glin Gly Lieu Ser Lieu. Asp Ser His Ala Lieu 
3745 375 O 3755 376 O 

Met Thr Tyr Ser Thr Ala Arg Ile Ser Phe Val Cys Pro Arg Phe Tyr 
3765 3770 3775 

Arg Asn Val Arg Cys Thr Cys Asn Gly Gly Lieu. Cys Pro Gly Ser Asn 
378 O. 3785 3790 

Asp Pro Cys Val Glu Lys Pro Cys Pro Gly Asp Met Glin Cys Val Gly 
3795 38 OO 3805 

Tyr Glu Ala Ser Arg Arg Pro Phe Lieu. Cys Glin Cys Pro Pro Gly Lys 
3810 3815 3820 

Leu Gly Glu Cys Ser Gly. His Thr Ser Lieu Ser Phe Ala Gly Asn. Ser 
3825 383 O 3835 384 O 

Tyr Ile Lys Tyr Arg Lieu Ser Glu Asn. Ser Lys Glu Glu Asp Phe Lys 
384.5 3850 3855 

Leu Ala Lieu Arg Lieu Arg Thr Lieu Glin Ser Asn Gly Ile Ile Met Tyr 
3860 386.5 3870 

Thr Arg Ala Asn. Pro Cys Ile Ile Leu Lys Ile Val Asp Gly Lys Lieu 
3875 388O 3885 
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Trp Phe Glin Lieu. Asp Cys Gly Ser Gly Pro Gly Ile Leu Gly Ile 
3890 3.895 39 OO 

Gly Arg Ala Val Asn Asp Gly Ser Trp His Ser Val Phe Leu Glu 
3905 3910 391.5 

Asn Arg Asn. Phe Thr Ser Leu Ser Lieu. Asp Asp Ser Tyr Val Glu 
3925 393 O 3935 

Arg Arg Ala Pro Leu Tyr Phe Glin Thr Leu Ser Thr Glu Ser Ser 
394 O 39.45 395 O 

Tyr Phe Gly Ala Leu Val Glin Ala Asp Asn. Ile Arg Ser Lieu. Thr 
3955 39 60 3965 

Thr Arg Val Thr Glin Val Leu Ser Gly Phe Glin Gly Cys Leu Asp 
3970 3975 398O 

Val Ile Lieu. Asn. Asn. Asn. Glu Lieu Pro Leu Glin Asn Lys Arg Ser 
3985 399 O 3995 

Phe Ala Glu Val Val Gly Lieu. Thr Glu Lieu Lys Lieu Gly Cys Val 
4005 4010 40 15 

Tyr Pro Asp Ala Cys Lys Arg Ser Pro Cys Glin His Gly Gly Ser 
4020 4025 4030 

Thr Gly Leu Pro Ser Gly Gly Tyr Glin Cys Thr Cys Leu Ser Glin 
4035 40 40 4O45 

Thr Gly Arg Asn Cys Glu Ser Glu Ile Thr Ala Cys Phe Pro Asn 
4.050 4 O55 4O60 

Cys Arg Asn Gly Gly Ser Cys Asp Pro Ile Gly Asn. Thir Phe Ile 
4O65 407 O 4O75 

Asn. Cys Lys Ala Gly Lieu. Thr Gly Val Thr Cys Glu Glu Asp Ile 
4085 4O90 4095 

Glu Cys Glu Arg Glu Glu Cys Glu Asn Gly Gly Ser Cys Val Asn 
4100 4105 4110 

Phe Gly Ser Phe Leu Cys Asn Cys Thr Pro Gly Tyr Val Gly Glin 
4115 4120 4125 

Cys Gly Leu Arg Pro Val Val Val Pro Asn Ile Glin Ala Gly His 
4130 4135 414 O 

Tyr Val Gly Lys Glu Glu Lieu. Ile Gly Ile Ala Val Val Leu Phe 
41.45 415 O 4 155 

Ile Phe Ile Leu Val Val Leu Phe Ile Val Phe Arg Lys Llys Val 
41.65 417 O 4175 

Arg Lys Asn Tyr Ser Arg Asn. Asn. Ile Thr Lieu Val Glin Asp Pro 
418 O 4.185 4190 

Thr Ala Ala Lieu Lleu. Asn Lys Ser Asn Gly Ile Pro Phe Arg Asn 
41.95 4200 42O5 

Arg Gly Ser Gly Asp Gly Arg Asn Val Tyr Glin Glu Val Gly Pro 
4210 4215 4220 

Glin Val Pro Val Arg Pro Met Ala Tyr Thr Pro Cys Phe Glin Ser 
4225 4230 4235 

Ser Arg Ser Asn Lieu. Asp Lys Ile Val Asp Gly Lieu Gly Gly Glu 
4245 4250 4255 

Gln Glu Met Thr Thr Phe His Pro Glu Ser Pro Arg Ile Leu Thr 
426 O 4265 42FO 

Arg Arg Gly Val Val Val Cys Ser Val Ala Pro Asn Lieu Pro Ala 
42.75 428O 42.85 

Ser 

Telu 
392 O 

Arg 

Ile 

Asp 

Ser 

Ser 
4 OOO 

Telu 

Cys 

Phe 

Pro 

Cys 
408 O 

Asn 

Wall 

Tyr 

Ser 

Wall 
416 O 

Phe 

Ala 

Telu 

Pro 

Asp 
424 O 

His 

Ala 

Wall 
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Ser Pro Cys 
4290 

Ala Gly Thr 
4305 

Phe Ala Gly 

Ser Phe Glin 

59 

-continued 

Arg Ser Asp Cys Asp Ser Ile Arg Lys Asn Gly Trp Asp 
4295 430 O 

Glu Asn Lys Gly Val Asp Asp Pro Gly Glu Val Thr Cys 
431 O 4315 4320 

Ser Asn Lys Gly Ser Asn. Ser Glu Val Glin Ser Lieu Ser 
4.325 4330 4.335 

Ser Asp Ser Gly Asp Asp Asn Ala Ser Ile Val Thr Val 
434 O 4.345 4350 

Ile Glin Leu Val Asn. Asn Val Val Asp Thir Ile Glu Asn. Glu 
4355 4360 4365 

Wal Met Asp Glin Gly Glin Asn Tyr Asn Arg Ala Tyr His Trp 
4370 4375 4.380 

Ser Asp Trp Met Pro Gly Ala Arg Lieu Ser Asp Ile Glu Glu 
4.385 4390 4.395 

Asn Tyr Glu Asn Glin Asp Gly Gly Ser Ala His Glin Gly Ser 
4 405 4 410 

Glu Lieu Glu Ser Asp Tyr Tyr Lieu Gly Gly Tyr Asp Ile Asp 
4 420 4 425 4 43 

Tyr Pro Pro Pro His Glu Glu Glu Phe Leu Ser Glin Asp Glin 
4 435 4 440 4 445 

Pro Pro Leu Pro Glu Asp Phe Pro Asp Glin Tyr Glu Ala Lieu 
4 450 4455 4 460 

Ser Glin Pro Val Ser Leu Ala Ser Thr Leu Ser Pro Asp Cys 
4. 465 4 470 4 475 

Arg Pro Glin Phe His Pro Ser Glin Tyr Leu Pro Pro His Pro 
4 485 4490 

Asn Glu Thr Asp Leu Val Gly Pro Pro Ala Ser Cys Glu Phe 
4500 4505 451 

Phe Ala Val Ser Met Asn Gln Gly Thr Glu Pro Thr Gly Pro 
4515 4520 4525 

Ser Val Ser Leu Ser Leu. His Asn Ser Arg Gly Thr Ser Ser 
4530 4535 454. O 

Val Ser Ala Asn. Cys Gly Phe Asp Asp Ser Glu Val Ala Met 
45.45 455 O 4555 

Tyr Glu Ser Val Gly Glu Lieu Ser Lieu Ala Ser Lieu. His Ile 
4565 4570 

Wall Glu Thr Glin His Glin Thr Glin Wall 
4580 4585 

<210 SEQ ID NO 7 
&2 11s LENGTH 1367 
&212> TYPE DNA 
<213> ORGANISM: homo sapiens 

<400 SEQUENCE: 7 

atggatataa titatgggaca citgttgttgggc acacggc citc. citgcttgttg 

citgcttitt.ca agcttittggc cactgtc.tcc caggggctgc caggg actogg 

titccactitca cacattcc at ttataatgct accgtgitatg agaactcago 

tacgtoaa.ca gccagagtag aatgggcatc accittaatag atctatoctd 

tacagaatag tdtcc.ggaga cqaggaaggc tittittcaaag cagaggaagt 

gatttctgtt ttctgaga at aagaactaaa gqtggcaatt citgccatatt 

Wal Ser 

Asp Thr 

Wall Pro 
4400 

Thr Arg 
4 415 

Ser Glu 
O 

Leu Pro 

Pro Pro 

Arg Arg 
4 480 

Phe Pro 
4495 

Ser Thr 
O 

Ala Asp 

Ser Asp 

Ser Asp 
45 60 

Pro Phe 
45.75 

cct catcc to 

accoctoggc 

agcaaggacC 

ggatato aaa 

catcattgca 

aaatagggaa 

60 

120 

18O 

240 

360 

Apr. 14, 2005 
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atcCaggata attatttatt gatagtaaaa gqttctgtca gaggagagga tittggaagca 420 

tggaccaaag tdaatataca ggttittagat atgaatgatc tdag acctitt gttitt caccc 480 

acaa.catact citgttaccat agcagaaag.c acaccitctaa goactagtgt td.cccaggtg 540 

actgcaa.cag acgcagatat tdgttccaat ggaga attct act actactt taaaaataaa 600 

gttgat citct titt cagttca coccacgagt ggtgtcatct cottaagtgg to gattaaat 660 

tatgatgaaa agaataggta to atctggaa attittggctg togg accq ggg aatgaaactg 720 

tatgggaaca atggagtgag cagtactgca aagctittatgttcacattga gcgcatalaat 78O 

galacatgc.cc caacaatcca totagtcact catgttccitt totcgttgga aaaagagcca 840 

acatatgcag toggtgacagt tdatgacitta gatgatggag cqaatggaga gatcgaatct 9 OO 

gtttcc attg toggctgggga toctittagat cagttctitcc togctaagga aggaaagtgg 96.O 

ttgaatgagt acaagattaa goagaggaag cagattgact gggagagctt toccitatggc O20 

tacaatctoa citcttcaagc aaaag acaag ggatcto citc aaaaatgttc agcattaaag O8O 

gcagtctaca ttggcaa.ccc cacaa.gagac actgtc.ccca ttagatttga aaaagaagtg 14 O 

tacgatgttga gcataagtga attitt.ccc ct cotggtgtcg toggttgctat agtaaaatta 200 

agtc.ctgaac cqatagatgt ggaatacaaa ttatctocto gtgaggatgc agtgtactitt 260 

aaaattaatc citcggtoggg totgattgtt acago acggc cactgaatac tottaagaag 320 

gaggtttata aactggaggit gacaaacaag gaaggagatt taaaag caca ggtoaccatc 38O 

agcatagaag atgcaaatga ccacaccc.ca gaattitcago aaccact gta toatgctitat 4 40 

gtgaatgaaa gtgtcc cagt gggalaccago gttctaa.cag titt cagottctgataaggat 5 OO 

aaaggagaaa atgggtacat caccitatagt atc.gctagoc toga atttgtt accatttgtc. 560 

attaatcagt ttacaggtgt tattagcaca actgaagaac toggattittga atcct cocca 62O 

gaaatttaca gattcattgt tagagccitct gactggggitt caccataccg ccatgaaagt 680 

gaggtoaatg tdactattog aataggaaat gtcaacgaca acagoccitct citttgaaaaa 740 

gtggcttgcc agg gagittat titcatatgac titt.ccagttg gtggtoacat cacagcagtic 800 

tdagogatcg atato gatga acttgaactt gtaaagtaca aaatcatttic toggaaatgaa 860 

cittggcttct tittatttaaa cccagattct ggtgttttac agcttaaaaa atcactgaca 920 

aattctggca ttaaaaatgg caattittgcc citcagaatta cagdaactga tiggagagaat 98O 

cittgcagacc ccatgtct at talacatttica gtc.ctacatg ggaaagtgtc. ttcaaagagc 20 40 

ttcagttgca gagaaacticg totggctoaa aagctgg cag agaaactact catta aggca 2100 

aaag caaatg ggaaactgaa totggaagat ggatttcttg acttittatto: aattaataga 216 O 

Cagg gaccat attittgacaa gtc.tttitcct tctgatgtgg citgtaaagga ggatctgcca 2220 

gttggtgcta acattctgaa gattaaagcc tatgatgccg actctggctt caatggaaaa 228O 

gtgctattta caatat caga tiggaaatacg gatagttgct ttaatattga tatggag act 234. O 

gggcagotta aagtc.cittat gcc catggat cq agaacaca cag accticta totcottaat 24 OO 

atcaccatct atgacittagg taatccacag aaatcgtcat ggagacitgct gaccatcaat 2460 

gtggaggatg citaatgacaa tagcc cagtt tittatto aag acagttactic agittaac att 252O 

cittgaaagtt caggcattgg tactgaaatc attcaagtgg aag coagaga caaagacitta 258O 

ggttctaatg gtgaagtgac titacticagtc ttgacagata cacagoagtt toccatcaat 264 O 
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atcaaagttca cagatcaggg atc.ccc.gc.ca atgtctgcta citgcaattgt gcgcatttcc 4.980 

gtoaccatgt citgacaattic to accocaag titcattcaca aagacitacca agcagaagta 5040 

aatgaaaatg ttgacattgg aac atcagtc attctaatct citgccatcag toaatctacc 51OO 

citcatttatg aagtcaaaga tiggagacatt aatgg gatct ttaccataaa to catattot 5 160 

ggagtcatca ccactcagaa goccctggat tatgagcgca catcc totta toaactcatc 5220 

attcaggcca ccaatatggc aggaatggct tccaatgcta cag to aatat toagattgtt 528 O 

gatgaaaatgataatgcc cc agtttittcto ttittctoaat acticagg cag cottaagtgag 5340 

gctg.ccc.caa ttaatago at tdtcaggagc titggataa.ca gcc cactggit gattcgagcc 5 400 

acagatgctg acagdaac cq gaatgctotg cittgttgtato agattgttgga gttcaa.ca.gca 546 O 

aaaaagttitt to acggtgga citccagtaca ggtgcaatca gaacaattgc caacctggac 552O 

catgaalacca ttgcc.cattt coattittcat gtgcatctga gag acagtgg tagcc.cccala 558 O 

citgactgcag agagtc.ccgt tdaagttcaac attgaggtga cagatgtgaa toata acco a 5640 

cctgtttitta citcaggctgt gtttgag act atcttactitc tacctaccta tattggagtg 5700 

gaggttctgaaagttagtgc cacagatcct gacitctgagg taccoccitga actgacatac 576 O. 

agcctaatgg aaggcagttt goatcatttt ttaattgact caaac agtgg agtacttacc 582O 

ataaaaaa.ca acaaccitcto caaggatcac tacatgctga tagttalaggt gttctgatgga 588 O 

aagttctaca gtacct coat ggtoaccatc atggittaaag aag coatgga cagoggcctic 594 O 

cactittacac aaagcttcta titccaccitca atctoagaga acaacactaa cataaccaaa 6 OOO 

gttgctattg tdaatgcagt toggaaatcgc cittaatgagc ccttaaaata cago atcitta 6060 

aaccoaggaa ataagttcaa gataaaatct accitcagggg to attcagac gactggagtic 61.20 

cc ctittgacc gtgaagaa.ca agagittatat gagctggtgg tagaa.gc.cag cogtgagctg 618O 

gacCatctgc gtgtggccag agtggtgg to agggittaa.ca ttgaaga cat aaatgacaat 624 O 

totccagtct ttgtgggcct cocatact at gctgctgttcaagtggatgc ggaac coggg 6300 

actctgattt atcaggtogac agc cattgac aaagataaag gtccaaatgg agaagtgacc 6360 

tatgtc.ctgc aggatgacta toggcc actitt galaattalacc ctaattcagg gaatgttatt 642O 

ttaaaggaag cattcaactc. to acttgtcc aac attgagt atggagt cac catcc tag cc 64.80 

aaggatgg.cg gaaaacct to tttgttctaca totgtggagc titcc.catcac tattgtcaac 654. O 

aaag caatgc ctdtgtttga taag.cccttt tatacagoat citgtcaatga agacatcaga 6600 

atgaac acac ccatcc taag catcaatgcc accagtc.cag aaggcca agg catcatatat 6660 

atcattatcg atgggg acco ttittaaacag tittaa.cattg actittgacac toggggtoctd 672O 

aaagttgtta gcc ctittgga titatgaagtt acatctgctt acaagctgac aataagagcc 678 O. 

agcgacgc.cc titactggtgc tagggctgaa gtcactdttg acttgctagt taatgatgta 6840 

aatgacaacc cccctattitt cqatcagoct acatacaata caacactato agaag catct 69 OO 

cittattggga caccitgttitt acaagttgtc. tctattgatg cagacitcaga aaacaataaa 696 O 

atggtacatt atcagattgt coaggatacc tacaatagoa cagattattt to acatagat 7 O2O 

agctcaagtg gottaatcct gacago acga atgctgg acc atgagttagt acaac acto c 708O 

actittgaaag toagat caat agatagtggc titcc.cat cac to agcagtga ggttcto gtt 714. O 

catatotaca totctgatgt aaatgacaac cctocagttt ttaatcagot catttatgag 72OO 
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Met Asp Ile Ile Met Gly His Cys Val Gly Thr Arg Pro Pro Ala Cys 
1 5 10 15 

Cys Lieu. Ile Leu Lleu Lleu Phe Lys Lieu Lieu Ala Thr Val Ser Glin Gly 
2O 25 30 

Leu Pro Gly Thr Gly Pro Leu Gly Phe His Phe Thr His Ser Ile Tyr 
35 40 45 

Asn Ala Thr Val Tyr Glu Asn Ser Ala Ala Arg Thr Tyr Val Asn Ser 
50 55 60 

Glin Ser Arg Met Gly Ile Thr Lieu. Ile Asp Leu Ser Trp Asp Ile Lys 
65 70 75 8O 

Tyr Arg Ile Val Ser Gly Asp Glu Glu Gly Phe Phe Lys Ala Glu Glu 
85 90 95 

Val Ile Ile Ala Asp Phe Cys Phe Lieu Arg Ile Arg Thr Lys Gly Gly 
100 105 110 

Asn Ser Ala Ile Leu Asn Arg Glu Ile Glin Asp Asn Tyr Lieu Lieu. Ile 
115 120 125 

Wall Lys Gly Ser Val Arg Gly Glu Asp Leu Glu Ala Trp Thr Lys Val 
130 135 1 4 0 

Asn. Ile Glin Val Lieu. Asp Met Asn Asp Leu Arg Pro Leu Phe Ser Pro 
145 15 O 155 160 

Thir Thr Tyr Ser Val Thr Ile Ala Glu Ser Thr Pro Leu Arg Thr Ser 
1.65 170 175 

Val Ala Glin Val Thr Ala Thr Asp Ala Asp Ile Gly Ser Asn Gly Glu 
18O 185 19 O 

Phe Tyr Tyr Tyr Phe Lys Asn Lys Val Asp Leu Phe Ser Val His Pro 
195 200 2O5 

Thir Ser Gly Val Ile Ser Leu Ser Gly Arg Lieu. Asn Tyr Asp Glu Lys 
210 215 220 

Asn Arg Tyr Asp Leu Glu Ile Leu Ala Val Asp Arg Gly Met Lys Lieu 
225 230 235 240 

Tyr Gly Asn Asn Gly Val Ser Ser Thr Ala Lys Leu Tyr Val His Ile 
245 250 255 

Glu Arg Ile Asin Glu His Ala Pro Thr Ile His Val Val Thr His Val 
260 265 27 O 

Pro Phe Ser Leu Glu Lys Glu Pro Thr Tyr Ala Val Val Thr Val Asp 
275 280 285 

Asp Lieu. Asp Asp Gly Ala Asn Gly Glu Ile Glu Ser Val Ser Ile Val 
29 O 295 3OO 

Ala Gly Asp Pro Leu Asp Glin Phe Phe Leu Ala Lys Glu Gly Lys Trp 
305 310 315 320 

Lieu. Asn. Glu Tyr Lys Ile Lys Glu Arg Lys Glin Ile Asp Trp Glu Ser 
325 330 335 

Phe Pro Tyr Gly Tyr Asn Lieu. Thir Lieu Glin Ala Lys Asp Lys Gly Ser 
340 345 35 O 

Pro Gln Lys Cys Ser Ala Leu Lys Ala Val Tyr Ile Gly Asn Pro Thr 
355 360 365 

Arg Asp Thr Val Pro Ile Arg Phe Glu Lys Glu Val Tyr Asp Val Ser 
370 375 38O 

Ile Ser Glu Phe Ser Pro Pro Gly Val Val Val Ala Ile Val Lys Leu 
385 390 395 400 



US 2005/0079522 A1 Apr. 14, 2005 
67 

-continued 

Ser Pro Glu Pro Ile Asp Val Glu Tyr Lys Lieu Ser Pro Gly Glu Asp 
405 410 415 

Ala Val Tyr Phe Lys Ile Asn Pro Arg Ser Gly Leu Ile Val Thr Ala 
420 425 43 O 

Arg Pro Leu Asn Thr Val Lys Lys Glu Val Tyr Lys Lieu Glu Val Thr 
435 4 40 4 45 

Asn Lys Glu Gly Asp Lieu Lys Ala Glin Val Thr Ile Ser Ile Glu Asp 
450 455 460 

Ala Asn Asp His Thr Pro Glu Phe Glin Gln Pro Leu Tyr Asp Ala Tyr 
465 470 475 480 

Val Asin Glu Ser Val Pro Val Gly Thr Ser Val Leu Thr Val Ser Ala 
485 490 495 

Ser Asp Lys Asp Lys Gly Glu Asn Gly Tyr Ile Thr Tyr Ser Ile Ala 
5 OO 505 51O. 

Ser Leu Asn Leu Leu Pro Phe Val Ile Asin Glin Phe Thr Gly Val Ile 
515 52O 525 

Ser Thr Thr Glu Glu Leu Asp Phe Glu Ser Ser Pro Glu Ile Tyr Arg 
530 535 540 

Phe Ile Val Arg Ala Ser Asp Trp Gly Ser Pro Tyr Arg His Glu Ser 
545 550 555 560 

Glu Val Asn Val Thr Ile Arg Ile Gly Asn Val Asn Asp Asn. Ser Pro 
565 570 575 

Leu Phe Glu Lys Val Ala Cys Glin Gly Val Ile Ser Tyr Asp Phe Pro 
58O 585 59 O 

Val Gly Gly His Ile Thr Ala Wal Ser Ala Ile Asp Ile Asp Glu Lieu 
595 600 605 

Glu Lieu Val Lys Tyr Lys Ile Ile Ser Gly Asn. Glu Lieu Gly Phe Phe 
610 615 62O 

Tyr Lieu. Asn Pro Asp Ser Gly Val Lieu Gln Leu Lys Lys Ser Lieu. Thr 
625 630 635 640 

Asn Ser Gly Ile Lys Asn Gly Asn. Phe Ala Lieu Arg Ile Thr Ala Thr 
645 650 655 

Asp Gly Glu Asn Lieu Ala Asp Pro Met Ser Ile Asn. Ile Ser Val Lieu 
660 665 67 O 

His Gly Lys Val Ser Ser Lys Ser Phe Ser Cys Arg Glu Thr Arg Val 
675 680 685 

Ala Glin Lys Lieu Ala Glu Lys Lieu Lieu. Ile Lys Ala Lys Ala Asn Gly 
69 O. 695 7 OO 

Lys Lieu. Asn Lieu Glu Asp Gly Phe Lieu. Asp Phe Tyr Ser Ile Asn Arg 
705 710 715 720 

Gln Gly Pro Tyr Phe Asp Lys Ser Phe Pro Ser Asp Val Ala Val Lys 
725 730 735 

Glu Asp Leu Pro Val Gly Ala Asn. Ile Leu Lys Ile Lys Ala Tyr Asp 
740 745 750 

Ala Asp Ser Gly Phe Asn Gly Lys Val Lieu Phe Thr Ile Ser Asp Gly 
755 760 765 

Asn Thr Asp Ser Cys Phe Asn. Ile Asp Met Glu Thr Gly Glin Lieu Lys 
770 775 78O 

Val Lieu Met Pro Met Asp Arg Glu His Thr Asp Leu Tyr Lieu Lieu. Asn 
785 790 795 8OO 

Ile Thir Ile Tyr Asp Leu Gly Asn Pro Gln Lys Ser Ser Trp Arg Lieu 
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805 810 815 

Lieu. Thir Ile Asin Val Glu Asp Ala Asn Asp Asn. Ser Pro Val Phe Ile 
820 825 83O 

Gln Asp Ser Tyr Ser Val Asn Ile Leu Glu Ser Ser Gly Ile Gly. Thr 
835 840 845 

Glu Ile Ile Glin Val Glu Ala Arg Asp Lys Asp Leu Gly Ser Asn Gly 
85 O 855 860 

Glu Val Thr Tyr Ser Val Leu Thr Asp Thr Glin Glin Phe Ala Ile Asn 
865 870 875 88O 

Ser Ser Thr Gly Ile Val Tyr Val Ala Asp Gln Leu Asp Arg Glu Ser 
885 890 895 

Lys Ala Asn Tyr Ser Lieu Lys Ile Glu Ala Arg Asp Lys Ala Glu Ser 
9 OO 905 910 

Gly Glin Gln Leu Phe Ser Val Val Thr Lieu Lys Val Phe Lieu. Asp Asp 
915 920 925 

Val Asn Asp Cys Ser Pro Ala Phe Ile Pro Ser Ser Tyr Ser Val Lys 
930 935 940 

Val Leu Glu Asp Leu Pro Val Gly Thr Val Ile Ala Trp Leu Glu Thr 
945 950 955 96.O 

His Asp Pro Asp Leu Gly Lieu Gly Gly Glin Val Arg Tyr Ser Lieu Val 
965 970 975 

Asn Asp Tyr Asn Gly Arg Phe Glu Ile Asp Lys Ala Ser Gly Ala Ile 
98O 985 99 O 

Arg Lieu Ser Lys Glu Lieu. Asp Tyr Glu Lys Glin Glin Phe Tyr Asn Lieu 
995 10 OO 1005 

Thr Val Arg Ala Lys Asp Lys Gly Arg Pro Val Ser Lieu Ser Ser Val 
1010 1015 1020 

Ser Phe Val Glu Val Glu Val Val Asp Val Asn Glu Asn Leu. His Thr 
1025 1030 1035 1040 

Pro Tyr Phe Pro Asp Phe Ala Val Val Gly Ser Val Lys Glu Asin Ser 
1045 105 O 1055 

Arg Ile Gly Thr Ser Wall Leu Glin Val Thr Ala Arg Asp Glu Asp Ser 
1060 1065 1 OFO 

Gly Arg Asp Gly Glu Ile Glin Tyr Ser Ile Arg Asp Gly Ser Gly Lieu 
1075 1080 1085 

Gly Arg Phe Ser Ile Asp Asp Glu Ser Gly Val Ile Thr Ala Ala Asp 
1090 1095 1100 

Ile Leu Asp Arg Glu Thr Met Gly Ser Tyr Trp Leu Thr Val Tyr Ala 
1105 1110 1115 1120 

Thr Asp Arg Gly Val Val Pro Leu Tyr Ser Thr Ile Glu Val Tyr Ile 
1125 1130 1135 

Glu Val Glu Asp Val Asn Asp Asn Ala Pro Leu Thir Ser Glu Pro Ile 
1140 1145 1150 

Tyr Tyr Pro Val Val Met Glu Asn Ser Pro Lys Asp Val Ser Val Ile 
1155 1160 1165 

Glin Ile Glin Ala Glu Asp Pro Asp Ser Ser Ser Asn. Glu Lys Lieu. Thr 
1170 1175 118O 

Tyr Arg Ile Thr Ser Gly Asn Pro Glin Asn Phe Phe Ala Ile Asin Ile 
1185 11.90 11.95 1200 

Lys Thr Gly Lieu. Ile Thr Thr Thr Ser Arg Lys Lieu. Asp Arg Glu Glin 
1205 1210 1215 
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Glin Ala Glu His Phe Leu Glu Val Thr Val Thr Asp Gly Gly Pro 
1220 1225 1230 

Pro Lys Glin Ser Thr Ile Trp Val Val Val Glin Val Leu Asp Glu 
1235 1240 1245 

Asp Asn Lys Pro Glin Phe Pro Glu Lys Val Tyr Glin Ile Lys Lieu 
1250 1255 1260 

Glu Arg Asp Arg Lys Lys Arg Gly Glu Pro Ile Tyr Arg Ala Phe 
1265 1270 1275 

Phe Asp Arg Asp Glu Gly Pro Asn Ala Glu Ile Ser Tyr Ser Ile 
1285 1290 1295 

Asp Gly Asn Asp Asp Gly Lys Phe Phe Ile Asp Pro Lys Thr Gly 
1300 1305 1310 

Val Ser Ser Arg Lys Glin Phe Thr Ala Gly Ser Tyr Asp Ile Leu 
1315 1320 1325 

Ile Lys Ala Val Asp Asn Gly Arg Pro Gln Lys Ser Ser Thr Ala 
1330 1335 1340 

Leu. His Ile Glu Trp Ile Lys Llys Pro Pro Pro Ser Pro Ile Pro 
1345 1350 1355 

Thr Phe Asp Glu Pro Phe Tyr Asn Phe Thr Val Met Glu Ser Asp 
1365 1370 1375 

Val Thr Glu Ile Val Gly Val Val Ser Val Glin Pro Ala Asn Thr 
1380 1385 1390 

Leu Trp Phe Asp Ile Val Gly Gly Asn. Phe Asp Ser Ala Phe Asp 
1395 14 OO 1405 

Glu Lys Gly Val Gly Thr Ile Val Ile Ala Lys Pro Leu Asp Ala 
1410 1415 1420 

Glin Arg Ser Ile Tyr Asn Met Ser Val Glu Val Thr Asp Gly Thr 
1425 1430 1435 

Val Ala Val Thr Glin Val Phe Ile Llys Val Lieu. Asp Asn. Asn Asp 
1445 1450 1455 

Gly Pro Glu Phe Ser Glin Pro Asn Tyr Asp Val Thr Ile Ser Glu 
1460 1465 14 FO 

Val Lieu Pro Asp Thr Glu Ile Leu Glin Ile Glu Ala Thr Asp Arg 
1475 1480 1485 

Glu Lys His Lys Leu Ser Tyr Thr Val His Ser Ser Ile Asp Ser 
1490 1495 15 OO 

Ser Met Arg Llys Phe Arg Ile Asp Pro Ser Thr Gly Val Leu Tyr 
1505 1510 1515 

Ala Glu Arg Lieu. Asp His Glu Ala Glin Asp Llys His Ile Lieu. Asn 
1525 1530 1535 

Met Val Arg Asp Glin Glu Phe Pro Tyr Arg Arg Asn Lieu Ala Arg 
1540 1545 1550 

Ile Val Asn Val Glu Asp Ala Asn Asp His Ser Pro Tyr Phe Thr 
1555 15 60 1565 

Pro Leu Tyr Glu Ala Ser Val Phe Glu Ser Ala Ala Leu Gly Ser 
1570 1575 1580 

Val Lieu Glin Val Thr Ala Lieu. Asp Lys Asp Lys Gly Glu Asn Ala 
1585 159 O 1595 

Leu Ile Tyr Thr Ile Glu Ala Gly Asn Thr Gly Asn Met Phe Lys 
1605 1610 1615 

Ser 

Asn 

Pro 

Ala 
1280 

Wall 

Met 

Thr 

Arg 

Telu 
1360 

Arg 

Pro 

Ala 

Glu 

Asn 
1440 

Asn 

Asp 

Asp 

Ile 

Thr 
1520 

Ile 

Wall 

Asn 

Ala 

Glu 
1600 

Ile 
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Glu Pro Val Leu Gly Ile Ile Thr Ile Cys Lys Glu Pro Asp Met 
1620 1625 1630 

Thr Met Gly Glin Phe Val Leu Ser Ile Llys Val Thr Asp Glin Gly 
1635 1640 1645 

Pro Pro Met Ser Ala Thr Ala Ile Val Arg Ile Ser Val Thr Met 
1650 1655 1660 

Asp Asn. Ser His Pro Llys Phe Ile His Lys Asp Tyr Glin Ala Glu 
1665 1670 1675 

Asn Glu Asn Val Asp Ile Gly Thr Ser Val Ile Lieu. Ile Ser Ala 
1685 1690 1695 

Ser Glin Ser Thr Lieu. Ile Tyr Glu Val Lys Asp Gly Asp Ile Asn 
17 OO 1705 1710 

Ile Phe Thr Ile Asn Pro Tyr Ser Gly Val Ile Thr Thr Gln Lys 
1715 1720 1725 

Leu Asp Tyr Glu Arg Thr Ser Ser Tyr Glin Lieu. Ile Ile Glin Ala 
1730 1735 1740 

Asn Met Ala Gly Met Ala Ser Asn Ala Thr Val Asn Ile Glin Ile 
1745 175 O 1755 

Asp Glu Asn Asp Asn Ala Pro Val Phe Leu Phe Ser Glin Tyr Ser 
1765 1770 1775 

Ser Lieu Ser Glu Ala Ala Pro Ile Asn. Ser Ile Val Arg Ser Lieu 
1780 1785 1790 

Asn Ser Pro Leu Val Ile Arg Ala Thr Asp Ala Asp Ser Asn Arg 
1795 1800 1805 

Ala Leu Leu Val Tyr Glin Ile Val Glu Ser Thr Ala Lys Llys Phe 
1810 1815 1820 

Thr Val Asp Ser Ser Thr Gly Ala Ile Arg Thr Ile Ala Asn Leu 
1825 1830 1835 

His Glu Thir Ile Ala His Phe His Phe His Val His Val Arg Asp 
1845 1850 1855 

Gly Ser Pro Gln Leu Thr Ala Glu Ser Pro Val Glu Val Asin Ile 
1860 1865 1870 

Val Thr Asp Val Asn Asp Asn Pro Pro Val Phe Thr Glin Ala Val 
1875 1880 1885 

Glu Thir Ile Leu Lleu Leu Pro Thr Tyr Val Gly Val Glu Val Leu 
1890 1895 1900 

Val Ser Ala Thr Asp Pro Asp Ser Glu Val Pro Pro Glu Leu Thr 
1905 1910 1915 

Ser Lieu Met Glu Gly Ser Lieu. Asp His Phe Lieu. Ile Asp Ser Asn 
1925 1930 1935 

Gly Val Lieu. Thir Ile Lys Asn. Asn. Asn Lieu Ser Lys Asp His Tyr 
1940 1945 1950 

Leu Ile Val Lys Val Ser Asp Gly Lys Phe Tyr Ser Thr Ser Met 
1955 1960 1965 

Thir Ile Met Val Lys Glu Ala Met Asp Ser Gly Leu. His Phe Thr 
1970 1975 1980 

Ser Phe Tyr Ser Thr Ser Ile Ser Glu Asn Asn Thr Asn Ile Thr 
1985 1990 1995 

Val Ala Ile Val Asn Ala Val Gly Asn Arg Lieu. Asn. Glu Pro Leu 
2005 2010 2015 

Tyr Ser Ile Lieu. Asn Pro Gly Asn Lys Phe Lys Ile Lys Ser Thr 

Thr 

Ser 

Ser 

Wall 
1680 

Ile 

Gly 

Ala 

Thr 

Wall 
1760 

Gly 

Asp 

Asn 

Phe 

Asp 
1840 

Ser 

Glu 

Phe 

Lys 

Tyr 
1920 

Ser 

Met 

Wall 

Glin 

Lys 
2OOO 

Lys 

Ser 
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2020 2025 2030 

Gly Val Ile Glin Thr Thr Gly Val Pro Phe Asp Arg Glu Glu Glin Glu 
2O35 20 40 2O45 

Leu Tyr Glu Lieu Val Val Glu Ala Ser Arg Glu Lieu. Asp His Leu Arg 
2O5 O 2O55 2060 

Val Ala Arg Val Val Val Arg Val Asn. Ile Glu Asp Ile Asn Asp Asn 
2O65 2070 2O75 2080 

Ser Pro Val Phe Val Gly Leu Pro Tyr Tyr Ala Ala Val Glin Val Asp 
2O85 209 O 2095 

Ala Glu Pro Gly Thr Lieu. Ile Tyr Glin Val Thr Ala Ile Asp Lys Asp 
2100 2105 2110 

Lys Gly Pro Asn Gly Glu Val Thr Tyr Val Lieu Glin Asp Asp Tyr Gly 
2115 2120 2125 

His Phe Glu Ile Asn Pro Asn. Ser Gly Asn Val Ile Lieu Lys Glu Ala 
21.30 2135 214 O 

Phe Asn. Ser Asp Leu Ser Asn. Ile Glu Tyr Gly Val Thir Ile Leu Ala 
2145 2150 215.5 216 O 

Lys Asp Gly Gly Lys Pro Ser Lieu Ser Thir Ser Val Glu Lieu Pro Ile 
21 65 217 O 21.75 

Thir Ile Val Asn Lys Ala Met Pro Val Phe Asp Llys Pro Phe Tyr Thr 
218O 21.85 2190 

Ala Ser Val Asn. Glu Asp Ile Arg Met Asn Thr Pro Ile Leu Ser Ile 
21.95 22 OO 2205 

Asn Ala Thr Ser Pro Glu Gly Glin Gly Ile Ile Tyr Ile Ile Ile Asp 
2210 2215 2220 

Gly Asp Pro Phe Lys Glin Phe Asn. Ile Asp Phe Asp Thr Gly Val Lieu 
2225 22.30 2235 2240 

Lys Val Val Ser Pro Leu Asp Tyr Glu Val Thir Ser Ala Tyr Lys Leu 
22 45 225 O 2255 

Thir Ile Arg Ala Ser Asp Ala Lieu. Thr Gly Ala Arg Ala Glu Val Thr 
2260 2265 22 FO 

Val Asp Leu Lieu Val Asn Asp Wall Asn Asp Asn Pro Pro Ile Phe Asp 
2275 228O 2285 

Gln Pro Thr Tyr Asn Thr Thr Leu Ser Glu Ala Ser Leu Ile Gly. Thr 
2290 2295 2300 

Pro Wall Leu Glin Val Val Ser Ile Asp Ala Asp Ser Glu Asn. Asn Lys 
2305 2310 2315 2320 

Met Val His Tyr Glin Ile Val Glin Asp Thr Tyr Asn Ser Thr Asp Tyr 
2325 2330 2335 

Phe His Ile Asp Ser Ser Ser Gly Lieu. Ile Lieu. Thr Ala Arg Met Lieu 
234. O 2345 2350 

Asp His Glu Lieu Val Glin His Cys Thr Lieu Lys Val Arg Ser Ile Asp 
2355 2360 2365 

Ser Gly Phe Pro Ser Leu Ser Ser Glu Val Leu Val His Ile Tyr Ile 
2370 2375 2380 

Ser Asp Wall Asn Asp Asn Pro Pro Val Phe Asin Glin Lieu. Ile Tyr Glu 
2385 2390 2395 2400 

Ser Tyr Val Ser Glu Leu Ala Pro Arg Gly. His Phe Val Thr Cys Val 
2405 2410 24.15 

Glin Ala Ser Asp Ala Asp Ser Ser Asp Phe Asp Arg Lieu Glu Tyr Ser 
2420 24.25 2430 
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Ile Leu Ser Gly Asn Asp Arg Thir Ser Phe Leu Met Asp Ser Lys Ser 
2435 24 40 2445 

Gly Val Ile Thr Lieu Ser Asn His Arg Lys Glin Arg Met Glu Pro Leu 
2450 2455 2460 

Tyr Ser Leu Asn Val Ser Val Ser Asp Gly Leu Phe Thr Ser Thr Ala 
2465 2470 24.75 24.80 

Glin Val His Ile Arg Val Leu Gly Ala Asn Leu Tyr Ser Pro Ala Phe 
2485 24.90 2495 

Ser Glin Ser Thr Tyr Val Ala Glu Val Arg Glu Asn Val Ala Ala Gly 
25 OO 25 O5 2510 

Thr Lys Val Ile His Val Arg Ala Thr Asp Gly Asp Pro Gly Thr Tyr 
2515 252O 2525 

Gly Glin Ile Ser Tyr Ala Ile Ile Asn Asp Phe Ala Lys Asp Arg Phe 
25.30 2535 2540 

Lieu. Ile Asp Ser Asn Gly Glin Val Ile Thir Thr Glu Arg Lieu. Asp Arg 
25.45 255 O 2555 2560 

Glu Asn Pro Leu Glu Gly Asp Val Ser Ile Phe Val Arg Ala Lieu. Asp 
2565 257 O 2575 

Gly Gly Gly Arg Thr Thr Phe Cys Thr Val Arg Val Ile Val Val Asp 
258O 2585 2590 

Glu Asn Asp Asn Ala Pro Glin Phe Met Thr Val Glu Tyr Arg Ala Ser 
2595 26 OO 2605 

Val Arg Ala Asp Val Gly Arg Gly. His Lieu Val Thr Glin Val Glin Ala 
26.10 2615 262O 

Ile Asp Pro Asp Asp Gly Ala Asn. Ser Arg Ile Thr Tyr Ser Leu Tyr 
2625 2630 2 635 264 O 

Ser Glu Ala Ser Val Ser Val Ala Asp Lieu Lieu Glu Ile Asp Pro Asp 
2645 26.50 2655 

Asn Gly Trp Met Val Thr Lys Gly Asn. Phe Asn Gln Leu Lys Asn Thr 
2660 2665 2670 

Val Leu Ser Phe Phe Val Lys Ala Val Asp Gly Gly Ile Pro Val Lys 
2675 268O 2685 

His Ser Leu Ile Pro Val Tyr Ile His Val Leu Pro Pro Glu Thr Phe 
2690 2695 27 OO 

Leu Pro Ser Phe Thr Glin Ser Glin Tyr Ser Phe Thr Ile Ala Glu Asp 
2705 2710 2715 2720 

Thr Ala Ile Gly Ser Thr Val Asp Thr Leu Arg Ile Leu Pro Ser Glin 
2725 273 O 2735 

Asn Val Trp Phe Ser Thr Val Asn Gly Glu Arg Pro Glu Asn. Asn Lys 
2740 2745 2750 

Gly Gly Val Phe Val Ile Glu Gln Glu Thr Gly Thr Ile Llys Leu Asp 
2755 2760 2765 

Lys Arg Lieu. Asp Arg Glu Thir Ser Pro Ala Phe His Phe Lys Val Ala 
2770 2775 2780 

Ala Thr Ile Pro Leu Asp Lys Val Asp Ile Val Phe Thr Val Asp Val 
2785 279 O 2.795 2800 

Asp Ile Llys Val Lieu. Asp Lieu. Asn Asp Asn Lys Pro Val Phe Glu Thr 
2805 281 O 2815 

Ser Ser Tyr Asp Thr Ile Ile Met Glu Gly Met Pro Val Gly Thr Lys 
282O 2825 2830 
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Lieu. Thr Glin Val Arg Ala Ile Asp Met Asp Trp Gly Ala Asn Gly Glin 
2835 284 O 284.5 

Val Thr Tyr Ser Leu. His Ser Asp Ser Glin Pro Glu Lys Val Met Glu 
285 O 2855 2.860 

Ala Phe Asn. Ile Asp Ser Asn. Thr Gly Trp Ile Ser Thr Lieu Lys Asp 
2865 2870 2875 2880 

Leu Asp His Glu Thr Asp Pro Thr Phe Thr Phe Ser Val Val Ala Ser 
2.885 2890 2.895 

Asp Leu Gly Glu Ala Phe Ser Leu Ser Ser Thr Ala Leu Val Ser Val 
29 OO 29 O5 2.910 

Arg Val Thr Asp Ile Asn Asp Asn Ala Pro Val Phe Ala Glin Glu Val 
2915 2920 2925 

Tyr Arg Gly Asn. Wall Lys Glu Ser Asp Pro Pro Gly Glu Val Val Ala 
29.30 2935 2.940 

Val Lieu Ser Thr Trp Asp Arg Asp Thir Ser Asp Wall Asn Arg Glin Val 
2.945 295 O 2955 2960 

Ser Tyr His Ile Thr Gly Gly Asn. Pro Arg Gly Arg Phe Ala Leu Gly 
2965 297 O 2975 

Leu Val Glin Ser Glu Trp Llys Val Tyr Val Lys Arg Pro Leu Asp Arg 
2.980 2985 2990 

Glu Glu Glin Asp Ile Tyr Phe Lieu. Asn. Ile Thr Ala Thr Asp Gly Lieu 
2995 3OOO 3OO5 

Phe Val Thr Glin Ala Met Val Glu Val Ser Val Ser Asp Val Asin Asp 
3010 3 O15 3020 

Asn Ser Pro Val Cys Asp Glin Val Ala Tyr Thr Ala Leu Leu Pro Glu 
3O25 3O3O 3035 3040 

Asp Ile Pro Ser Asn Lys Ile Ile Leu Lys Val Ser Ala Lys Asp Ala 
3O45 305 O 3055 

Asp Ile Gly Ser Asn Gly Tyr Ile Arg Tyr Ser Leu Tyr Gly Ser Gly 
3060 3O 65 3OFO 

Asn Ser Glu Phe Phe Lieu. Asp Pro Glu Ser Gly Glu Lieu Lys Thr Lieu 
3075 3O8O 3O85 

Ala Lieu Lieu. Asp Arg Glu Arg Ile Pro Val Tyr Ser Leu Met Ala Lys 
3O 90 3095 31 OO 

Ala Thr Asp Gly Gly Gly Arg Phe Cys Glin Ser Asn. Ile His Lieu. Ile 
3105 31.10 31.15 312 O 

Leu Glu Asp Val Asn Asp Asn Pro Pro Val Phe Ser Ser Asp His Tyr 
31.25 3130 3135 

Asn Thr Cys Val Tyr Glu Asn Thr Ala Thr Lys Ala Leu Leu Thr Arg 
314 O 31.45 315 O 

Val Glin Ala Val Asp Pro Asp Ile Gly Ile Asn Arg Lys Val Val Tyr 
3155 3160 31.65 

Ser Lieu Ala Asp Ser Ala Gly Gly Val Phe Ser Ile Asp Ser Ser Ser 
317 O 31.75 318O 

Gly Ile Ile Ile Leu Glu Gln Pro Leu Asp Arg Glu Glin Glin Ser Ser 
31.85 319 O 31.95 3200 

Tyr Asin Ile Ser Val Arg Ala Thr Asp Glin Ser Pro Gly Glin Ser Leu 
32O5 3210 3215 

Ser Ser Leu Thir Thr Val Thr Ile Thr Val Leu Asp Ile Asin Asp Asn 
3220 3225 3230 

Pro Pro Val Phe Glu Arg Arg Asp Tyr Leu Val Thr Val Pro Glu Asp 
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3235 3240 3.245 

Thr Ser Pro Gly Thr Glin Val Leu Ala Val Phe Ala Thr Ser Lys Asp 
325 O 3255 326 O 

Ile Gly Thr Asn Ala Glu Ile Thr Tyr Lieu. Ile Arg Ser Gly Asn. Glu 
3265 3270 3275 328 O 

Glin Gly Lys Phe Lys Ile Asin Pro Llys Thr Gly Gly Ile Ser Val Ser 
3285 3290 3295 

Glu Val Lieu. Asp Tyr Glu Lieu. Cys Lys Arg Phe Tyr Lieu Val Val Glu 
33OO 3305 3310 

Ala Lys Asp Gly Gly Thr Pro Ala Lieu Ser Ala Val Ala Thr Val Asn 
3315 3320 3325 

Ile Asn Lieu. Thir Asp Val Asn Asp Asin Pro Pro Llys Phe Ser Glin Asp 
3330 3335 3340 

Val Tyr Ser Ala Val Ile Ser Glu Asp Ala Lieu Val Gly Asp Ser Val 
3345 3350 3355 3360 

Ile Leu Lieu. Ile Ala Glu Asp Wall Asp Ser Glin Pro Asn Gly Glin Ile 
3365 3370 3375 

His Phe Ser Ile Val Asn Gly Asp Arg Asp Asn. Glu Phe Thr Val Asp 
3380 3385 3390 

Pro Wall Leu Gly Lieu Val Lys Wall Lys Lys Lys Lieu. Asp Arg Glu Arg 
3395 34 OO 3405 

Val Ser Gly Tyr Ser Leu Leu Val Glin Ala Val Asp Ser Gly Ile Pro 
3410 3415 342O 

Ala Met Ser Ser Thr Ala Thr Val Asin Ile Asp Ile Ser Asp Val Asn 
3.425 34.30 3435 34 40 

Asp Asin Ser Pro Val Phe Thr Pro Ala Asn Tyr Thr Ala Val Ile Glin 
3445 345 O 3455 

Glu Asn Lys Pro Val Gly. Thir Ser Ile Leu Gln Leu Val Val Thr Asp 
3460 3465 347 O 

Arg Asp Ser Phe His Asn Gly Pro Pro Phe Ser Phe Ser Ile Leu Ser 
34.75 3480 34.85 

Gly Asn. Glu Glu Glu Glu Phe Val Lieu. Asp Pro His Gly Ile Leu Arg 
3490 3495 3500 

Ser Ala Val Val Phe Gln His Thr Glu Ser Leu Glu Tyr Val Leu Cys 
3505 3510 3515 3520 

Val Glin Ala Lys Asp Ser Gly Lys Pro Glin Glin Val Ser His Thr Tyr 
3525 353 O 3535 

Ile Arg Val Arg Val Ile Glu Glu Ser Thr His Lys Pro Thr Ala Ile 
3540 35.45 355 O 

Pro Leu Glu Ile Phe Ile Val Thr Met Glu Asp Asp Phe Pro Gly Gly 
3555 35 6.O 3565 

Val Ile Gly Lys Ile His Ala Thr Asp Glin Asp Met Tyr Asp Wall Leu 
3570 3575 358O 

Thr Phe Ala Lieu Lys Ser Glu Glin Lys Ser Lieu Phe Lys Val Asn. Ser 
3585 3590 3595 3600 

His Asp Gly Lys Ile Ile Ala Leu Gly Gly Lieu. Asp Ser Gly Lys Tyr 
3605 3610 3615 

Val Leu Asn Val Ser Val Ser Asp Gly Arg Phe Glin Val Pro Ile Asp 
3620 3625 3630 

Wal Wal Wal His Wall Glu Gln Leu Wal His Glu Met Leu Glin Asn Thr 
3635 3640 3645 
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Val Thr Ile Arg Phe Glu Asn Val Ser Pro Glu Asp Phe Val Gly Leu 
3650 3655 3660 

His Met His Gly Phe Arg Arg Thr Leu Arg Asn Ala Val Leu Thr Glin 
3665 3670 3675 3680 

Lys Glin Asp Ser Leu Arg Ile Ile Ser Ile Glin Pro Val Ala Gly Thr 
3685 369 O 3695 

Asn Glin Leu Asp Met Leu Phe Ala Val Glu Met His Ser Ser Glu Phe 
3700 3705 3710 

Tyr Lys Pro Ala Tyr Lieu. Ile Glin Lys Lieu Ser Asn Ala Arg Arg His 
3715 372O 3725 

Leu Glu Asn. Ile Met Arg Ile Ser Ala Ile Leu Glu Lys Asn. Cys Ser 
3730 3735 3740 

Gly Lieu. Asp Cys Glin Glu Gln His Cys Glu Glin Gly Lieu Ser Lieu. Asp 
3745 375 O 3755 376 O 

Ser His Ala Leu Met Thr Tyr Ser Thr Ala Arg Ile Ser Phe Val Cys 
3765 3770 3775 

Pro Arg Phe Tyr Arg Asn Val Arg Cys Thr Cys Asn Gly Gly Lieu. Cys 
378 O. 3785 3790 

Pro Gly Ser Asn Asp Pro Cys Val Glu Lys Pro Cys Pro Gly Asp Met 
3795 38 OO 3805 

Glin Cys Val Gly Tyr Glu Ala Ser Arg Arg Pro Phe Lieu. Cys Glin Cys 
3810 3815 3820 

Pro Pro Gly Lys Leu Gly Glu Cys Ser Gly His Thr Ser Leu Ser Phe 
3825 383 O 3835 384 O 

Ala Gly Asn. Ser Tyr Ile Lys Tyr Arg Lieu Ser Glu Asn. Ser Lys Glu 
384.5 3850 3855 

Glu Asp Phe Lys Lieu Ala Leu Arg Lieu Arg Thr Lieu Glin Ser Asn Gly 
3860 386.5 3870 

Ile Ile Met Tyr Thr Arg Ala Asn Pro Cys Ile Ile Leu Lys Ile Val 
3875 388O 3885 

Asp Gly Lys Lieu Trp Phe Glin Lieu. Asp Cys Gly Ser Gly Pro Gly Ile 
3890 3.895 39 OO 

Leu Gly Ile Ser Gly Arg Ala Val Asn Asp Gly Ser Trp His Ser Val 
3905 3910 391.5 392 O 

Phe Leu Glu Lieu. Asn Arg Asn. Phe Thr Ser Lieu Ser Lieu. Asp Asp Ser 
3925 393 O 3935 

Tyr Val Glu Arg Arg Arg Ala Pro Leu Tyr Phe Gln Thr Leu Ser Thr 
394 O 39.45 395 O 

Glu Ser Ser Ile Tyr Phe Gly Ala Lieu Val Glin Ala Asp Asn. Ile Arg 
3955 39 60 3965 

Ser Leu Thr Asp Thr Arg Val Thr Glin Val Leu Ser Gly Phe Glin Gly 
3970 3975 398O 

Cys Lieu. Asp Ser Val Ile Leu Asn. Asn. Asn. Glu Lieu Pro Leu Glin Asn 
3985 399 O 3995 4 OOO 

Lys Arg Ser Ser Phe Ala Glu Val Val Gly Lieu. Thr Glu Lieu Lys Lieu 
4005 4010 40 15 

Gly Cys Wall Leu Tyr Pro Asp Ala Cys Lys Arg Ser Pro Cys Gln His 
4020 4025 4030 

Gly Gly Ser Cys Thr Gly Leu Pro Ser Gly Gly Tyr Gln Cys Thr Cys 
4035 40 40 4O45 
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Leu Ser Glin Phe Thr Gly Arg Asn Cys Glu Ser Glu Ile Thr 
4.050 4 O55 4O60 

Phe Pro Asn Pro Cys Arg Asn Gly Gly Ser Cys Asp Pro Ile 
4O65 407 O 4O75 

Thr Phe Ile Cys Asn Cys Lys Ala Gly Leu Thr Gly Val Thr 
4085 4O90 

Glu Asp Ile Asn. Glu Cys Glu Arg Glu Glu Cys Glu Asn Gly 
4100 4105 4110 

Cys Val Asn Val Phe Gly Ser Phe Leu Cys Asn Cys Thr Pro 
4115 4120 4125 

Val Gly Glin Tyr Cys Gly Arg Pro Val Val Val Pro Asn Ile 
4130 4135 414 O 

Gly His Ser Tyr Val Gly Lys Glu Glu Lieu. Ile Gly Ile Ala 
41.45 415 O 4 155 

Leu Phe Wall Ile Phe Ile Leu Wal Wall Leu Phe Ile Wall Phe 
41.65 417 O 

Lys Val Phe Arg Lys Asn Tyr Ser Arg Asn. Asn. Ile Thr Lieu 
418 O 4.185 4190 

Asp Pro Ala Thr Ala Ala Leu Lieu. Asn Lys Ser Asn Gly Ile 
41.95 4200 42O5 

Arg Asn Lieu Arg Gly Ser Gly Asp Gly Arg Asn Val Tyr Glin 
4210 4215 4220 

Gly Pro Pro Glin Val Pro Val Arg Pro Met Ala Tyr Thr Pro 
4225 4230 4235 

Glin Ser Asp Ser Arg Ser Asn Lieu. Asp Lys Ile Val Asp Gly 
4245 4250 

Gly Glu His Glin Glu Met Thr Thr Phe His Pro Glu Ser Pro 
426 O 4265 42FO 

Leu Thr Ala Arg Arg Gly Val Val Val Cys Ser Val Ala Pro 
42.75 428O 42.85 

Pro Ala Val Ser Pro Cys Arg Ser Asp Cys Asp Ser Ile Arg 
4290 4295 430 O 

Gly Trp Asp Ala Gly Thr Glu Asn Lys Gly Val Asp Asp Pro 
4305 431 O 4315 

Val Thr Cys Phe Ala Gly Ser Asn Lys Gly Ser Asn. Ser Glu 
4.325 4330 

Ser Lieu Ser Ser Phe Glin Ser Asp Ser Gly Asp Asp Asn Ala 
434 O 4.345 4350 

Val Thr Val Ile Gln Leu Val Asn Asn Val Val Asp Thr Ile 
4355 4360 4365 

Glu Val Ser Val Met Asp Glin Gly Glin Asn Tyr Asn Arg Ala 
4370 4375 4.380 

Trp Asp Thir Ser Asp Trp Met Pro Gly Ala Arg Lieu Ser Asp 
4.385 4390 4.395 

Glu Val Pro Asn Tyr Glu Asn Glin Asp Gly Gly Ser Ala His 
4 405 4 410 

Ser Thr Arg Glu Lieu Glu Ser Asp Tyr Tyr Lieu Gly Gly Tyr 
4 420 4 425 4430 

Asp Ser Glu Tyr Pro Pro Pro His Glu Glu Glu Phe Leu Ser 
4 435 4 440 4 445 

Gln Leu Pro Pro Pro Leu Pro Glu Asp Phe Pro Asp Gln Tyr 

Ala Cys 

Gly Asn 
408 O 

Cys Glu 
4095 

Gly Ser 

Gly Tyr 

Glin Ala 

Wal Wall 
416 O 

Arg Lys 
4175 

Wall Glin 

Pro Phe 

Glu Wall 

Cys Phe 
424 O 

Leu Gly 
4255 

Arg Ile 

Asn Lieu 

Lys Asn 

Gly Glu 
4320 

Wall Glin 
4.335 

Ser Ile 

Glu Asn 

Tyr His 

Ile Glu 
4400 

Glin Gly 
4 415 

Asp Ile 

Glin Asp 

Glu Ala 
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4 450 4455 4 460 

Leu Pro Pro Ser Gln Pro Val Ser Leu Ala Ser Thr Leu Ser Pro Asp 
4. 465 4 470 4 475 4 480 

Cys Arg Arg Arg Pro Glin Phe His Pro Ser Glin Tyr Leu Pro Pro His 
4 485 4490 4495 

Pro Phe Pro Asn Glu Thr Asp Leu Val Gly Pro Pro Ala Ser Cys Glu 
4500 4505 4510 

Phe Ser Thr Phe Ala Val Ser Met Asin Glin Gly Thr Glu Pro Thr Gly 
4515 4520 4525 

Pro Ala Asp Ser Val Ser Leu Ser Lieu. His Asn. Ser Arg Gly Thr Ser 
4530 4535 454. O 

Ser Ser Asp Wal Ser Ala Asn. Cys Gly Phe Asp Asp Ser Glu Val Ala 
45.45 455 O 4555 45 60 

Met Ser Asp Tyr Glu Ser Val Gly Glu Lieu Ser Lieu Ala Ser Lieu. His 
4565 4570 

Ile Pro Phe Wall Glu Thr Glin His Glin Thr Glin Wall 
4580 4585 

What is claimed is: 

1. An isolated nucleic acid molecule comprising at least 
24 contiguous bases of nucleotide Sequence first disclosed in 
the NHP sequence described in SEQ ID NO: 1. 

2. An isolated nucleic acid molecule comprising a nucle 
otide Sequence that: 

(a) encodes the amino acid Sequence shown in SEQ ID 
NO: 2; and 

(b) hybridizes under Stringent conditions to the nucleotide 
sequence of SEQ ID NO:1 or the complement thereof. 

45.75 

3. An isolated nucleic acid molecule comprising a nucle 
otide Sequence that encodes the amino acid Sequence shown 
in SEO ID NO:2. 

4. An isolated nucleic acid molecule comprising a nucle 
otide Sequence that encodes the amino acid Sequence shown 
in SEO ID NO:4. 

5. An isolated nucleic acid molecule comprising a nucle 
otide Sequence that encodes the amino acid Sequence shown 
in SEO ID NO:6. 

6. An isolated nucleic acid molecule comprising a nucle 
otide Sequence that encodes the amino acid Sequence shown 
in SEO ID NO:8. 


