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MODIFIERS OF THE p53 PATHWAY AND METHODS OF USE

REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. provisional patent applications 60/338,733
filed 10/22/2001 and 60/357,600 filed 2/15/2002. The contents of the prior applications

are hereby incorporated in their entirety.

BACKGROUND OF THE INVENTION
The p53 gene is mutated in over 50 different types of human cancers, including

familial and spontaneous cancers, and is believed to be the most commonly mutated gene

~ in human cancer (Zambetti and Levine, FASEB (1993) 7:855-865; Hollstein, et al.,

Nucleic Acids Res. (1994) 22:3551-3555). Greater than 90% of mutations in the p53 gene
are missense mutations that alter a single amino acid that inactivates p53 function.
Aberrant forms of human p53 are associated with poor prognosis, more aggressive tumors,
metastasis, and short survival rates (Mitsudomi et al., Clin Cancer Res 2000 Oct;
6(10):4055-63; Koshland, Science (1993) 262:1953).

The human p53 protein normally functions as a central integrator of signals including
DNA damage, hypoxia, nucleotide deprivation, and oncogene activation (Prives, Cell
(1998) 95:5-8). In response to these signals, p53 protein levels are greatly increased with
the result that the accumulated p53 activates cell cycle arrest or apoptosis depending on
the nature and strength of these si gnals. Indeed, multiple lines of experimental evidence
have pointed to a key role for p53 as a tumor suppressor (Levine, Cell (1997) 88:323-331).
For example, homozygous p53 “knockout” mice are developmentally normal but exhibit
nearly 100% incidence of neoplasia in the first year of life (Donehower et al., Nature
(1992) 356:215-221).

The biochemical mechanisms and pathways through which p53 functions in normal
and cancerous cells are not fully understood, but one clearly important aspect of p53
function is its activity as a gene-specific transcriptional activator. Among the genes with
known p53-response elements are several with well-characterized roles in either regulation
of the cell cycle or apoptosis, including GADDA45, p21/Waf1/Cipl, cyclin G, Bax, IGF-
BP3, and MDM2 (Levine, Cell (1997) 88:323-331).

Leucine-rich repeats (LRRs) are short motifs of 22-28 residues in length and are found
in various cytoplasmic, membrane, and extracellular proteins (Rothberg, J. et al. (1990)

Genes Dev (12A): 2169-87). These proteins play diverse roles, with protein-protein
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interactions being the most common property. In vitro studies of a synthetic LRR from
Drosophila Toll protein have implied that the peptides form gels by adopting beta-sheet
structures that form extended filaments. These results support the idea that LRRs mediate
protein-protein interactions and cellular adhesion (Gay, N. (1991) FEBS Lett; 291(1): 87-
91). Other functions of LRR-containing proteins include the binding of enzymes (Tan, F.
et al. (1990) J Biol Chem; 265(1): 13-9) and vascular repair (Hickey, M. (1989) Proc Natl
Acad Sci U S A; 86(17): 6773-7). The 3-D structure of ribonuclease inhibitor, a protein
containing 15 LRRs, has been determined (Kobe, B. and Deisenhofer, J. (1993) Nature;
366(6457): 751-6) demonstrating LRRs to be a new class of alpha/beta fold. LRRs form
elongated non-globular structures and are often flanked by cysteine rich domains.

LRRNT1 is a protein containing nine LRRs, leucine rich repeat C-terminal and N-
terminal cysteine rich domains, and an immunoglobulin (Ig) domain. It shares sequence
similarity with D2S448, a melanoma associated gene (Nagase, T. et al. (2000) DNA Res;
7(2): 143-50).

In vivo, insulin-like growth factors I (IGF1) and II (IGF2) are always complexed to
one of a family of 6 IGF-binding proteins, IGFBP1, IGFBP2, IGFBP3, IGFBP4, IGFBPS,
and IGFBP6. Until birth, binary IGFBP/IGF complexes predominate in serum. In
juvenile and adult mammals, however, 80% to 85% of serum IGFs are found in a ternary
complex composed of 1 molecule each of IGF, IGFBP3, and a protein that is found only in
serum, the acid-labile subunit (ALS). ALS retains the IGFBP3/IGF complexes in the
vascular compartment and extends the half life of IGFs in the circulation. Synthesis of
ALS occurs mainly in liver after birth and is stimulated by growth hormone. Insulin-like
growth factor binding protein acid-labile subunit (IGFALS) mediates the formation of
IGF1 and IGFBP3 complex (Leong, S. R., et al (1992) Mol Endocrinol 6:870-6). IGFALS
is required for postnatal accumulation of IGF1 and IGFBP3 but, consistent with findings
supporting a predominant role for locally produced IGFI, is not critical for growth.
IGFALS is necessary for blood sugar regulation, and shows deficiency in non islet cell
tumor hypoglycemia syndrome and in liver cirrhosis (Ottesen, L. H., et al (2001) Liver 21:
350-6; Baxter, R. C. (1996) Horm Res 46, 195-201).

The DNA ligase activity in most proliferating mammalian cells is due to the high
molecular weight enzyme designated DNA ligase I (LIG1). It acts as a DNA replication
and repair enzyme (Lindahl, T.; Barnes, D. (1992) Annu. Rev. Biochem 61: 251-281).
Mutations in genes in this location are known to cause a Bloom syndrome-like phenotype

with immmunodeficiency, growth retardation and predisposition to cancer (Bamnes, D. et
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al. (1992) Genomics 12: 164-166). LIG1 is thought to mediate increased expression in
quiescent cells in response to growth factors.

NAG14 is a protein containing eight LRRs, leucine rich repeat C-terminal and N-
terminal cysteine rich domains, and an immunoglobulin (Ig) domain. It is similar to
chondroadherin (Shen, Z. et al. (1998) Biochem J; 330 ( Pt 1):549-57).

KIAA1580 is a protein containing an immunoglobulin (Ig) domain, a leucine rich
repeat N-terminal and C-terminal cysteine rich domain and nine LRRs. It is similar to
glycoprotein V (Kitaguchi, T. et al. (1997) Thromb Res; 87(2):235-44).

DKFZp76 is a protein containing three LRRs, a leucine rich repeat C-terminal cysteine
rich domain and an immunoglobulin (Ig) domain. It has a region of low homology to a
region of melanoma associated gene D25448.

The FLRT family of proteins structurally resembles small leucine-rich proteoglycans
found in the extracellular matrix (ECM). The ECM is composed of collagens,
proteoglycans, and noncollagenous glycoproteins, which provide cells and tissues with a
mechanical scaffold for adhesion, migration, and signal transduction. These functions are
varied and complex and depend on interactions between ECM components and cellular
receptors, such as integrins and proteoglycans, which are located at the cell surface (Lacy,
S. et al. (1999) Genomics 62: 417-426).

Fibronectin leucine rich transmembrane protein 1 (FLRT1) is a member of the FLRT
family,which has a putative type I membrane protein with ten LRRs flanked by cysteine-
rich regions (Lacy, S. et al. (1999) supra). FLRT1 is expressed in adult and fetal brain and
kidney, and portions of the brain. FLRT1 functions in cell adhesion and/or réceptor
signaling (Lacy, S. et al. (1999) supra).

FLRT2 (KIAA0405) is a protein with eighteen LRRs, two leucine rich repeat C-
terminal and two leucine rich repeat N-terminal cysteine rich domains and two fibronectin
type Il domains. It is similar to mouse fibromodulin (Ishikawa et al. (1997) DNA Res. 4:
307-313). FLRT?2 is expressed in pancreas, skeletal muscle, brain, and heart. FLRT2 is
also thought to be involved in cell adhesion and/or receptor signaling (Lacy, S. et al.
(1999) supra).

Fibronectin leucine rich transmembrane protein 3 (FLRT3) is also a member of the
FLRT family, which has a putative type I membrane protein with ten LRRs flanked by
cysteine-rich regions. It may function as a receptor involved in cell-cell contact and cell
adhesion (Lacy, S. et al. (1999) supra). FLRT3 is expressed in kidney, skeletal muscle,

lung, and brain, and at lower levels in pancreas, liver, placenta, and heart.
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The ability to manipulate the genomes of model organisms such as Drosophila
provides a powerful means to analyze biochemical processes that, due to significant
evolutionary conservation, have direct relevance to more complex vertebrate organisms.
Due to a high level of gene and pathway conservation, the strong similarity of cellular
processes, and the functional conservation of genes between these model organisms and
mammals, identification of the involvement of novel genes in particular pathways and
their functions in such model organisms can directly contribute to the understanding of the
correlative pathways and methods of modulating them in mammals (see, for example,
Mechler BM et al., 1985 EMBO J 4:1551-1557; Gateff E. 1982 Adv. Cancer Res. 37: 33-
74; Watson KL., et al., 1994 J Cell Sci. 18: 19-33; Miklos GL, and Rubin GM. 1996 Cell
86:521-529; Wassarman DA, et al., 1995 Curr Opin Gen Dev 5: 44-50; and Booth DR.
1999 Cancer Metastasis Rev. 18: 261-284). For example, a genetic screen can be carried
out in an invertebrate model organism having underexpression (e.g. knockout) or
overexpression of a gene (referred to as a “genetic entry point”) that yields a visible
phenotype. Additional genes are mutated in a random or targeted manner. When a gene
mutation changes the original phenotype caused by the mutation in the genetic entry point,
the gene is identified as a “modifier” involved in the same or overlapping pathway as the
genetic entry point. When the genetic entry point is an ortholog of a human gene
implicated in a disease pathway, such as p53, modifier genes can be identified that may be
attractive candidate targets for novel therapeutics.

All references cited herein, including patents, patent applications, publications, and
sequence information in referenced Genbank identifier numbers, are incorporated herein in

their entireties.

) SUMMARY OF THE INVENTION

We have discovered genes that modify the p53 pathway in Drosophila, and identified
their human orthologs, hereinafter referred to as HM. The invention provides methods for
utilizing these p53 modifier genes and polypeptides to identify HM-modulating agents that
are candidate therapeutic agents that can be used in the treatment of disorders associated
with defective or impaired p53 function and/or HM function. Preferred HM-modulating
agents specifically bind to HM polypeptides and restore p53 function. Other preferred
HM-modulating agents are nucleic acid modulators such as antisense oligomers and RNAi
that repress HM gene expression or product activity by, for example, binding to and

inhibiting the respective nucleic acid (i.e. DNA or mRNA).
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HM modulating agents may be evaluated by any convenient in vitro or in vivo assay
for molecular interaction with an HM polypeptide or nucleic acid. In one embodiment,
candidate FIM modulating agents are tested with an assay system comprising an HM
polypeptide or nucleic acid. Agents that produce a change in the activity of the assay
system relative to controls are identified as candidate p53 modulating agents. The assay
system may be cell-based or cell-free. HM-modulating agents include HM related
proteins (e.g. dominant negative mutants, and biotherapeutics); HM-specific antibodies;
HM-specific antisense oligomers and other nucleic acid modulators; and chemical agents
that specifically bind to or interact with HM or compete with HM binding partner (e.g. by
binding to an HM binding partner). In one specific embodiment, a small molecule
modulator is identified using a binding assay. In specific embodiments, the screening
assay system is selected from an apoptosis assay, a cell proliferation assay, an
angiogenesis assay, and a hypoxic induction assay. ‘

Tn another embodiment, candidate p53 pathway modulating agents are further tested
using a second assay system that detects changes in the p53 pathway, such as angiogenic,
apoptotic, or cell proliferation changes produced by the originally identified candidate
agent or an agent derived from the original agent. The second assay system may use
cultured cells or non-human animals. In specific embodiments, the secondary assay
system uses non-human animals, including animals predetermined to have a disease or
disorder implicating the p53 pathway, such as an angiogenic, apoptotic, or cell
proliferation disorder (e.g. cancer).

The invention further provides methods for modulating the HM function and/or the
p53 pathway in a mammalian cell by contacting the mammalian cell with an agent that
specifically binds an M polypeptide or nucleic acid. The agent may be a small molecule
modulator, a nucleic acid modulator, or an antibody and may be administered to a

mamimalian animal predetermined to have a pathology associated the p53 pathway.

DETAILED DESCRIPTION OF THE INVENTION
Genetic screens were designed to identify modifiers of the p53 pathway in Drosophila,
where a genetic modifier screen was carried out in which p53 was overexpressed in the
wing (Ollmann M, et al., Cell 2000 101: 91-101). Modifiers of the p53 pathway were
identified. Accordingly, vertebrate orthologs of these modifiers, and preferably the human
orthologs, Human modifiers (HM) genes (i.e., nucleic acids and polypeptides) are

attractive drug targets for the treatment of pathologies associated with a defective p53
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signaling pathway, such as cancer. Table 1 lists the modifiers and their orthologs (see
example IT).

In vitro and in vivo methods of assessing HM function are provided herein.
Modulation of the HM or their respective binding partners is useful for understanding the
association of the p53 pathway and its members in normal and disease conditions and for
developing diagnostics and therapeutic modalities for p53 related pathologies. HM-
modulating agents that act by inhibiting or enhancing HM expression, directly or
indirectly, for example, by affecting an HM function such as binding activity, can be
identified using methods provided herein. HM modulating agents are useful in diagnosis,

therapy and pharmaceutical development.

Nucleic acids and polypeptides of the invention

Sequences related to HM nucleic acids and polypeptides that can be used in the
invention are disclosed in Genbank (referenced by Genbank identifier (GI) or RefSeq
number), and shown in Table 1. SEQ ID NOs for each disclosed sequence is also
indicated in Table 1.

The term “HM polypeptide” refers to a full-length HM protein or a functionally active
fragment or derivative thereof. A “functionally active” HM fragment or derivative
exhibits one or more functional activities associated with a full-length, wild-type HM
protein, such as antigenic or immunogenic activity, ability to bind natural cellular
substrates, etc. The functional activity of HM proteins, derivatives and fragments can be
assayed by various methods known to one skilled in the art (Current Protocols in Protein
Science (1998) Coligan et al., eds., John Wiley & Sons, Inc., Somerset, New Jersey) and
as further discussed below. In one embodiment, a functionally active HM polypeptide is
an HM derivative capable of rescuing defective endogenous HM activity, such as in cell
based or animal assays; the rescuing derivative may be from the same or a different
species. For purposes herein, functionally active fragments also include those fragments
that comprise one or more structural domains of an HM, such as a binding domain.
Protein domains can be identified using the PFAM program (Bateman A., et al., Nucleic
Acids Res, 1999, 27:260-2). Methods for obtaining HM polypeptides are also further
described below. In some embodiments, preferred fragments are functionally active,
domain-containing fragments comprising at least 25 contiguous amino acids, preferably at

least 50, more preferably 75, and most preferably at least 100 contiguous amino acids of
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any one of SEQ ID NOs:15-28 (an HM). In further preferred embodiments, the fragment
comprises the entire functionally active domain.

The term "HM nucleic acid" refers to a DNA or RNA molecule that encodes an HM
polypeptide. Preferably, the HM polypeptide or nucleic acid or fragment thereof is from a
human, but can also be an ortholog, or derivative thereof with at least 70% sequence
identity, preferably at least 80%, more preferably 85%, still more preferably 90%, and
most preferably at least 95% sequence identity with human HM. Methods of identifying
orthlogs are known in the art. Normally, orthologs in different species retain the same
function, due to presence of one or more protein motifs and/or 3-dimensional structures.
Orthologs are generally identified by sequence homology analysis, such as BLAST
analysis, usually using protein bait sequences. Sequences are assigned as a potential
ortholog if the best hit sequence from the forward BLAST result retrieves the original
query sequence in the reverse BLAST (Huynen MA and Bork P, Proc Natl Acad Sci
(1998) 95:5849-5856; Huynen MA et al., Genome Research (2000) 10:1204-1210).
Programs for multiple sequence alignment, such as CLUSTAL (Thompson JD et al, 1994,
Nucleic Acids Res 22:4673-4680) may be used to highlight conserved regions and/or
residues of orthologous proteins and to generate phylogenetic trees. In a phylogenetic tree
representing multiple homologous sequences from diverse species (e.g., retrieved through
BLAST analysis), orthologous sequences from two species generally appear closest on the
tree with respect to all other sequences from these two species. Structural threading or
other analysis of protein folding (e.g., using software by ProCeryon, Biosciences,
Salzburg, Austria) may also identify potential orthologs. In evolution, when a gene
duplication event follows speciation, a single gene iI; one species, such as Drosophila,
may correspond to multiple genes (paralogs) in another, such as human. As used herein,
the term “orthologs” encompasses paralogs. As used herein, “percent (%) sequence
identity” with respect to a subject sequence, or a specified portion of a subject sequence, is
defined as the percentage of nucleotides or amino acids in the candidate derivative
sequence identical with the nucleotides or amino acids in the subject sequence (or
specified portion thereof), after aligning the sequences and introducing gaps, if necessary
to achieve the maximum percent sequence identity, as generated by the program WU-
BLAST-2.0a19 (Altschul ez al., J. Mol. Biol. (1997) 215:403-410) with all the search
parameters set to default values. The HSP S and HSP S2 parameters are dynamic values
and are established by the program itself depending upon the composition of the particular

sequence and composition of the particular database against which the sequence of interest
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is being searched. A % identity value is determined by the number of matching identical
nucleotides or amino acids divided by the sequence length for which the percent identity is
being reported. “Percent (%) amino acid sequence similarity” is determined by doing the
same calculation as for determining % amino acid sequence identity, but including
conservative amino acid substitutions in addition to identical amino acids in the
computation.

A conservative amino acid substitution is one in which an amino acid is substituted for
another amino acid having similar properties such that the folding or activity of the protein
is not significantly affected. Aromatic amino acids that can be substituted for each other
are phenylalanine, tryptophan, ;md tyrosine; interchangeable hydrophobic amino acids are
leucine, isoleucine, methionine, and valine; interchangeable polar amino acids are
glutamine and asparagine; interchangeable basic amino acids are arginine, lysine and
histidine; interchangeable acidic amino acids are aspartic acid and glutamic acid; and
interchangeable small amino acids are alanine, serine, threonine, cysteine and glycine.

Alternatively, an alignment for nucleic acid sequences is provided by the local
homology algorithm of Smith and Waterman (Smith and Waterman, 1981, Advances in
Applied Mathematics 2:482-489; database: European Bioinformatics Institute; Smith and
Waterman, 1981, J. of Molec.Biol., 147:195-197; Nicholas et al., 1998, "A Tutorial on
Searching Sequence Databases and Sequence Scoring Methods” (www.psc.edu) and
references cited therein.; W.R. Pearson, 1991, Genomics 11:635-650). This algorithm can
be applied to amino acid sequences by using the scoring matrix developed by Dayhoff
(Dayhoff: Atlas of Protein Sequences and Structure, M. O. Dayhoff ed., 5 suppl. 3:353-
358, National Biomedical Research Foundation, Washington, D.C., USA), and normalized
by Gribskov (Gribskov 1986 Nucl. Acids Res. 14(6):6745-6763). The Smith-Waterman
algorithm may be employed where default parameters are used for scoring (for example,
gap open penalty of 12, gap extension penalty of two). From the data generated, the
"Match" value reflects "sequence identity."

Derivative nucleic acid molecules of the subject nucleic acid molecules include
sequences that hybridize to the nucleic acid sequence of any of SEQ ID NOs:1-14. The
stringency of hybridization can be controlled by temperature, jonic strength, pH, and the
presence of denaturing agents such as formamide during hybridization and washing.
Conditions routinely used are set out in readily available procedure texts (e.g., Current
Protocol in Molecular Biology, Vol. 1, Chap. 2.10, John Wiley & Sons, Publishers (1994);
Sambrook et al., Molecular Cloning, Cold Spring Harbor (1989)). In some embodiments,
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a nucleic acid molecule of the invention is capable of hybridizing to a nucleic acid
molecule containing the nucleotide sequence of any one of SEQ ID NOs:1-14 under high

stringency hybridization conditions that are: prehybridization of filters containing nucleic

" acid for 8 hours to overnight at 65° C in a solution comprising 6X single strength citrate

(SSC) (1X SSC is 0.15 M NaCl, 0.015 M Na citrate; pH 7.0), 5X Denhardt's solution,
0.05% sodium pyrophosphate and 100 pg/ml herring sperm DNA; hybridization for 18-20
hours at 65° C in a solution containing 6X SSC, 1X Denhardt's solution, 100 pg/ml yeast
{RNA and 0.05% sodium pyrophosphate; and washing of filters at 65° C for 1hina
solution containing 0.1X SSC and 0.1% SDS (sodium dodecyl sulfate).

In other embodiments, moderately stringent hybridization conditions are used that
comprise: pretreatment of filters containing nucleic acid for 6 h at 40° C in a solution
containing 35% formamide, 5X SSC, 50 mM Tris-HCl (pH7.5), 5mM EDTA, 0.1% PVP,
0.1% Ficoll, 1% BSA, and 500 pg/ml denatured salmon sperm DNA; hybridization for
18-20h at 40° C in a solution containing 35% formamide, 5X SSC, 50 mM Tris-HC1
(pH7.5), 5mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 pg/ml salmon sperm
DNA, and 10% (wt/vol) dextran sulfate; followed by washing twice for 1 hour at 55° Cin
a solution containing 2X SSC and 0.1% SDS.

Alternatively, low stringency conditions can be used that comprise: incubation for 8
hours to overnight at 37° C in a solution comprising 20% formamide, 5 x SSC, 50 mM
sodium phosphate (pH 7.6), 5X Denhardt’s solution, 10% dextran sulfate, and 20 pg/ml
denatured sheared salmon sperm DNA; hybridization in the same buffer for 18 to 20
hours; and washing of filters in 1 x SSC at about 37° C for 1 hour.

Isolation, Production, Expression, and Mis-expression of HM Nucleic Acids and

Polypeptides
HM nucleic acids and polypeptides, useful for identifying and testing agents that

modulate HM function and for other applications related to the involvement of HM in the
p53 pathway. HIM nucleic acids and derivatives and orthologs thereof may be obtained
using any available method. For instance, techniques for isolating cDNA or genomic
DNA sequences of interest by screening DNA libraries or by using polymerase chain
reaction (PCR) are well known in the art. In general, the particular use for the protein will
dictate the particulars of expression, production, and purification methods. For instance,
production of proteins for use in screening for modulating agents may require methods

that preserve specific biological activities of these proteins, whereas production of proteins
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for antibody generation may require structural integrity of particular epitopes. Expression
of proteins to be purified for screening or antibody production may require the addition of
specific tags (e.g., generation of fusion proteins). Overexpression of an HM protein for
assays used to assess HM function, such as involvement in cell cycle regulation or hypoxic
response, may require expression in eukaryotic cell lines capable of these cellular
activities. Techniques for the expression, production, and purification of proteins are well
known in the art; any suitable means therefore may be used (e.g., Higgins SI and Hames
BD (eds.) Protein Expression: A Practical Approach, Oxford University Press Inc., New
York 1999; Stanbury PF et al., Principles of Fermentation Technology, 2" edition,
Elsevier Science, New York, 1995; Doonan S (ed.) Protein Purification Protocols,
Humana Press, New Jersey, 1996; Coligan JE et al, Current Protocols in Protein Science
(eds.), 1999, John Wiley & Sons, New York). In particular embodiments, recombinant
HM is expressed in a cell line known to have defective p53 function (e.g. SAOS-2
osteoblasts, H1299 lung cancer cells, C33A and HT3 cervical cancer cells, HT-29 and
DLD-1 colon cancer cells, among others, available from American Type Culture
Collection (ATCC), Manassas, VA). The recombinant cells are used in cell-based
screening assay systems of the invention, as described further below.

The nucleotide sequence encoding an HM polypeptide can be inserted into any
appropriate expression vector. The necessary transcriptional and translational signals, .
including promoter/enhancer element, can derive from the native HM gene and/or its
flanking regions or can be heterologous. A variety of host-vector expression systems may
be utilized, such as mammalian cell systems infected with virus (e.g. vaccinia virus,
adenovirus, efc.); insect cell systems infected with virus (e.g. baculovirus);
microorganisms such as yeast containing yeast vectors, or bacteria transformed with
bacteriophage, plasmid, or cosmid DNA. An isolated host cell strain that modulates the
expression of, modifies, and/or specifically processes the gene product may be used.

" To detect expression of the HM gene product, the expression vector can comprise a
promoter operably linked to an HM gene nucleic acid, one or more origins of replication,
and, one or more selectable markers (e.g. thymidine kinase activity, resistance to
antibiotics, efc.). Alternatively, recombinant expression vectors can be identified by
assaying for the expression of the HM gene product based on the physical or functional
properties of the HM protein in in vitro assay systems (e.g. immunoassays).

The HM protein, fragment, or derivative may be optionally expressed as a fusion, or

chimeric protein product (i.e. it is joined via a peptide bond to a heterologous protein
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sequence of a different protein), for example to facilitate purification or detection. A
chimeric product can be made by ligating the appropriate nucleic acid sequences encoding '
the desired amino acid sequences to each other using standard methods and expressing the
chimeric product. A chimeric product may also be made by protein synthetic techniques,
e.g. by use of a peptide synthesizer (Hunkapiller ez al., Nature (1984) 310: 105-111).

Once a recombinant cell that expresses the HM gene sequence is identified, the gene
product can be isolated and purified using standard methods (e.g. ion exchange, affinity,
and gel exclusion chromatography; centrifugation; differential solubility; electrophoresis).
Alternatively, native HM proteins can be purified from natural sources, by standard
methods (e.g. immunoaffinity purification). Once a protein is obtained, it may be
quantified and its activity measured by appropriate methods, such as immunoassay,
bioassay, or other measurements of physical properties, such as crystallography.

The methods of this invention may also use cells that have been engineered for altered
expression (mis-expression) of HM or other genes associated with the p53 pathway. As
used herein, mis-expression encompasses ectopic expression, over-expression, under-
expression, and non-expression (e.g. by gene knock-out or blocking expression that would

otherwise normally occur).

Genetically modified animals
Animal models that have been genetically modified to alter HM expression may be

used in in vivo assays to test for activity of a candidate p53 modulating agent, or to further
assess the role of HM in a p53 pathway process such as apoptosis or cell proliferation.
Preferably, the altered HM expression results in a detectable phenotype, such as decreased
or increased levels of cell proliferation, angiogenesis, or apoptosis compared to control
animals having normal HM expression. The genetically modified animal may additionally
have altered p53 expression (e.g. p53 knockout). Preferred genetically modified animals
are mammals such as primates, rodents (preferably mice or rats), among others. Preferred
non-mammalian species include zebrafish, C. elegans, and Drosophila. Prefetred
genetically modified animals are transgenic animals having a heterologous nucleic acid
sequence present as an extrachromosomal element in a portion of its cells, i.e. mosaic
animals (see, for example, techniques described by Jakobovits, 1994, Curr. Biol. 4:761-
763.) or stably integrated into its germ line DNA (i.e., in the genomic sequence of most or

all of its cells). Heterologous nucleic acid is introduced into the germ line of such
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transgenic animals by genetic manipulation of, for example, embryos or embryonic stem
cells of the host animal.

Methods of making transgenic animals are well-known in the art (for transgenic mice
see Brinster et al., Proc. Nat. Acad. Sci. USA 82: 4438-4442 (1985), U.S. Pat. Nos.
4,736,866 and 4,870,009, both by Leder et al., U.S. Pat. No. 4,873,191 by Wagner et al.,
and Hogan, B., Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y., (1986); for particle bombardment see U.S. Pat. No., 4,945,050,
by Sandford e al.; for transgenic Drosophila see Rubin and Spradling, Science (1982)
218:348-53 and U.S. Pat. No. 4,670,388; for transgenic insects see Berghammer A.J. ef
al., A Universal Marker for Transgenic Insects (1999) Nature 402:370-371; for transgenic
Zebrafish see Lin S., Transgenic Zebrafish, Methods Mol Biol. (2000);136:375-3830); for
microinjection procedures for fish, amphibian eggs and birds see Houdebine and
Chourrout, Experientia (1991) 47:897-905; for transgenic rats see Hammer et al., Cell
(1990) 63:1099-1112; and for culturing of embryonic stem (ES) cells and the subsequent
production of transgenic animals by the introduction of DNA into ES cells using methods
such as electroporation, calcium phosphate/DNA precipitation and direct injection see,
e.g., Teratocarcinomas and Embryonic Stem Cells, A Practical Approach, E. J. Robertson,
ed., IRL Press (1987)). Clones of the nonhuman transgenic animals can be produced
according to available methods (see Wilmut, L ez al. (1997) Nature 385 :810-813; and PCT
International Publication Nos. WO 97/07668 and WO 97/07669).

In one embodiment, the transgenic animal is a “knock-out” animal having a
heterozygous or homozygous alteration in the sequence of an endogenous HM gene that
results in a decrease of HM function, preferably such that HM expression is undetectable
or insignificant. Knock-out animals are typically generated by homologous recombination
wiih a vector comprising a transgene having at least a portion of the gene to be knocked
out. Typically a deletion, addition or substitution has been introduced into the transgene
to functionally disrupt it. The transgene can be a human gene (e.g., from a human
genomic clone) but more preferably is an ortholog of the human gene derived from the
transgenic host species. For example, a mouse HM gene is used to construct a
homologous recombination vector suitable for altering an endogenous HM gene in the
mouse genome. Detailed methodologies for homologous recombination in mice are
available (see Capecchi, Science (1989) 244:1288-1292; Joyner et al., Nature (1989)
338:153-156). Procedures for the production of non-rodent transgenic mammals and other

animals are also available (Houdebine and Chourrout, supra; Pursel et al., Science (1989)
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244:1281-1288; Simms et al., Bio/Technology (1988) 6:179-183). In a preferred
embodiment, knock-out animals, such as mice harboring a knockout of a specific gene,
may be used to produce antibodies against the human counterpart of the gene that has been
knocked out (Claesson MH et al., (1994) Scan J Immunol 40:257-264; Declerck PJ et
al., (1995) J Biol Chem. 270:8397-400).

In another embodiment, the transgenic animal is a “knock-in” animal having an
alteration in its genome that results in altered expression (e.g., increased (including
ectopic) or decreased expression) of the HM gene, e.g., by introduction of additional
copies of HM, or by operatively inserting a regulatory sequence that provides for altered
expression of an endogenous copy of the HM gene. Such regulatory sequences include
inducible, tissue-specific, and constitutive promoters and enhancer elements. The knock-
in can be homozygous or heterozygous.

Transgenic nonhuman animals can also be produced that contain selected systems
allowing for regulated expression of the transgene. One example of such a system that
may be produced is the cre/loxP recombinase system of bacteriophage P1 (Lakso et al.,
PNAS (1992) 89:6232-6236; U.S. Pat. No. 4,959,317). If a cre/loxP recombinase system
is used to regulate expression of the transgene, animals containing transgenes encoding
both the Cre recombinase and a selected protein are required. Such animals can be
provided through the construction of "double” transgenic animals, ¢.g., by mating two
transgenic animals, one containing a transgene encoding a selected protein and the other
containing a transgene encoding a recombinase. Another example of a recombinase
system is the FLP recombinase system of Saccharomyces cerevisiae (O'Gorman et al.
(1991) Science 251:1351-1355; U.S. Pat. No. 5,654,182). Ina preferred embodiment,
both Cre-LoxP and Flp-Fit are used in the same system to regulate expression of the
transgene, and for sequential deletion of vector sequences in the same cell (Sun X et al
(2000) Nat Genet 25:83-6).

The | genetically modified animals can be used in genetic studies to further elucidate the
p53 pathway, as animal models of disease and disorders implicating defective p53
function, and for in vivo testing of candidate therapeutic agents, such as those identified in
screens described below. The candidate therapeutic agents are administered to a
genetically modified animal having altered HM function and phenotypic changes are
compared with appropriate control animals such as genetically modified animals that
receive placebo treatment, and/or animals with unaltered HM expression that receive

candidate therapeutic agent.
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In addition to the above-described genetically modified animals having altered HM
function, animal models having defective p53 function (and otherwise normal HM
function), can be used in the methods of the present invention. For example, a p53
knockout mouse can be used to assess, in vivo, the activity of a candidate p53 modulating
agent identified in one of the in vitro assays described below. p53 knockout mice are
described in the literature (Jacks et al., Nature 2001;410:1111-1116, 1043-1044;
Donehower et al., supra). Preferably, the candidate p53 modulating agent when
administered to a model system with cells defective in p53 function, produces a detectable
phenotypic change in the model system indicating that the p53 function is restored, i.e.,

the cells exhibit normal cell cycle progression.

Modulating Agents

The invention provides methods to identify agents that interact with and/or modulate

the function of HM and/or the p53 pathway. Modulating agents identified by the methods
are also part of the invention. Such agents are useful in a variety of diagnostic and
therapeutic applications associated with the p53 pathway, as well as in further analysis of
the HM protein and its contribution to the p53 pathway. Accordingly, the invention also
provides methods for modulating the p53 pathway comprising the step of specifically
modulating HM activity by administering an HM-interacting or -modulating agent.

As used herein, an “HM-modulating agent” is any agent that modulates HM function,
for example, an agent that interacts with HM to inhibit or enhance HM activity or
otherwise affect normal HM function. HM function can be affected at any level, including
transcription, protein expression, protein localization, and cellular or extra-cellular
activity. In a preferred embodiment, the HM - modulating agent specifically modulates

3% &C

the function of the HM. The phrases “specific modulating agent”, “specifically
modulates”, etc., are used herein to refer to modulating agents that directly bind to the HM
polypeptide or nucleic acid, and preferably inhibit, enhance, or otherwise alter, the
function of the HM. These phrases also encompasses modulating agents that alter the
interaction of the HM with a binding partner, substrate, or cofactor (e.g. by binding to a
binding partner of an HM, or to a protein/binding partner complex, and altering HM
function). In a further preferred embodiment, the HM- modulating agent is a modulator of
the p53 pathway (e.g. it restores and/or upregulates p53 function) and thus is also a p53-

modulating agent.
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Preferred HM-modulating agents include small molecule compounds; HM-interacting
proteins, including antibodies and other biotherapeutics; and nucleic acid modulators such
“as antisense and RNA inhibitors. The modulating agents may be formulated in
pharmaceutical compositions, for example, as compositions that may comprise other
active ingredients, as in combination therapy, and/or suitable carriers or excipients.
Techniques for formulation and administration of the compounds may be found in

“Remington’s Pharmaceutical Sciences” Mack Publishing Co., Easton, PA, 19™ edition.

Small molecule modulators

Small molecules are often preferred to modulate function of proteins with enzymatic
function, and/or containing protein interaction domains. Chemical agents, referred to in
the art as "small molecule" compounds are typically organic, non-peptide molecules,
having a molecular weight less than 10,000, preferably less than 5,000, more preferably
less than 1,000, and most preferably less than 500. This class of modulators includes
chemically synthesized molecules, for instance, compounds from combiﬁatorial chemical
libraries. Synthetic compounds may be rationally designed or identified based on known
or inferred properties of the HM protein or may be identified by screening compound
libraries. Alternative appropriate modulators of this class are natural products, particularly
secondary metabolites from organisms such as plants or fungi, which can also be
identified by screening compound libraries for HM-modulating activity. Methods for
generating and obtaining compounds are well known in the art (Schreiber SL, Science
(2000) 151: 1964-1969; Radmann J and Gunther J, Science (2000) 151:1947-1948).

Small molecule modulators identified from screening assays, as described below, can
be used as lead compounds from which candidate clinical compounds may be designed,
optimized, and synthesized. Such clinical compounds may have utility in treating
pathologies associated with the p53 pathway. The activity of candidate small molecule
modulating agents may be improved several-fold through iterative secondary functional
validation, as further described below, structure determination, and candidate modulator
modification and testing. Additionally, candidate clinical compounds are generated with
specific regard to clinical and pharmacological properties. For example, the reagents may
be derivatized and re-screened using in vitro and in vivo assays to optimize activity and

minimize toxicity for pharmaceutical development.
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Protein Modulators

Specific HM-interacting proteins are useful in a variety of diagnostic and therapeutic
applications related to the p53 pathway and related disorders, as well as in validation
assays for other HM-modulating agents. In a preferred embodiment, HM-interacting
proteins affect normal HM function, 'including transcription, protein expression, protein
localization, and cellular or extra-cellular activity. In another embodiment, HM-
interacting proteins are useful in detecting and providing information about the function of
HM proteins, as is relevant to p53 related disorders, such as cancer (e.g., for diagnostic
means).

An HM-interacting protein may be endogenous, i.e. one that naturally interacts
genetically or biochemically with an HM, such as a member of the HM pathway that
modulates HM expression, localization, and/or activity. HM-modulators include dominant
negative forms of HM-interacting proteins and of HM proteins themselves. Yeast two-
hybrid and variant screens offer preferred methods for identifying endogenous HM-
interacting proteins (Finley, R. L. et al. (1996) in DNA Cloning-Expression Systems: A
Practical Approach, eds. Glover D. & Hames B. D (Oxford University Press, Oxford,
England), pp. 169-203; Fashema SF et al., Gene (2000) 250:1-14; Drees BL Curr Opin
Chem Biol (1999) 3:64-70; Vidal M and Legrain P Nucleic Acids Res (1999) 27:919-29;
and U.S. Pat. No. 5,928,868). Mass spectrometry is an alternative preferred method for
the elucidation of protein complexes (reviewed in, e.g., Pandley A and Mann M, Nature
(2000) 405:837-846; Yates JR 3" Trends Genet (2000) 16:5-8).

An HM-interacting protein may be an exogenous protein, such as an HM-specific
antibody or a T-cell antigen receptor (see, e.g., Harlow and Lane (1988) Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory; Harlow and Lane (1999) Using
antibodies: a laboratory manual. Cold Spring Harbor, NY: Cold Spring Harbor Laboratory
Press). HM antibodies are further discussed below.

In preferred embodiments, an HM-interacting protein specifically binds an HM
protein. In alternative preferred embodiments, an HM-modulating agent binds an HM

substrate, binding partner, or cofactor.

Antibodies
In another embodiment, the protein modulator is an HM specific antibody agonist or
antagonist. The antibodies have therapeutic and diagnostic utilities, and can be used in

screening assays to identify HM modulators. The antibodies can also be used in dissecting
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the portions of the HM pathway responsible for various cellular responses and in the
general processing and maturation of the HM.

Antibodies that specifically bind HM polypeptides can be generated using known
methods. Preferably the antibody is specific to a mammalian ortholog of HM polypeptide,
and more preferably, to human HM. Antibodies may be polyclonal, monoclonal (mAbs),
humanized or chimeric antibodies, single chain antibodies, Fab fragments, F(ab').sub.2
fragments, fragments produced by a FAb expression library, anti-idiotypic (anti-Id) '
antibodies, aqd epitope-binding fragments of any of the above. Epitopes of HM which are
particularly antigenic can be selected, for example, by routine screening of HM
polypeptides for antigenicity or by applying a theoretical method for selecting antigenic
regions of a protein (Hopp and Wood (1981), Proc. Nati. Acad. Sci. U.S.A. 78:3824-28,;
Hopp and Wood, (1983) Mol. Immunol. 20:483-89; Sutcliffe et al., (1983) Science
219:660-66) to the amino acid sequence shown in any of SEQ ID NOs:15-28. Monoclonal
antibodies with affinities of 108 M! preferably 10° M to 10'° M, or stronger can be
made by standard procedures as described (Harlow and Lane, supra; Goding (1986)
Monoclonal Antibodies: Principles and Practice (2d ed) Academic Press, New York; and
U.S. Pat. Nos. 4,381,292; 4,451,570; and 4,618,577). " Antibodies may be generated
against crude cell extracts of HM or substantially purified fragments thereof. If HM
fragments are used, they preferably comprise at least 10, and more preferably, at least 20
contiguous amino acids of an HM protein. In a particular embodiment, HM-specific
antigens and/or immunogens are coupled to carrier proteins that stimulate the immune
response. For example, the subject polypeptides are covalently coupled to the keyhole
limpet hemocyanin (KLH) carrier, and the conjugate is emulsified in Freund’s complete
adjuvant, which enhances the immune response. An appropriate immune system such as a
laboratory rabbit or mouse is immunized according to conventional protocols.

The presence of HM-specific antibodies is assayed by an appropriate assay such as a
solid phase enzyme-linked immunosorbant assay (ELISA) using immobilized
corresponding HM polypeptides. Other assays, such as radioimmunoassays or fluorescent
assays might also be used.

Chimeric antibodies specific to HM polypeptides can be made that contain different
portions from different animal species. For instance, a human immunoglobulin constant
region may be linked to a variable region of a murine mAb, such that the antibody derives
its biological activity from the human antibody, and its binding specificity from the

murine fragment. Chimeric antibodies are produced by splicing together genes that
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encode the appropriate regions from each species (Morrison et al., Proc. Natl. Acad. Sci.
(1984) 81:6851-6855; Neuberger et al., Nature (1984) 312:604-608; Takeda et al., Nature
(1985) 31:452-454). Humanized antibodies, which are a form of chimeric antibodies, can
be generated by grafting complementary-determining regions (CDRs) (Carlos, T. M., J. M.
Harlan. 1994. Blood 84:2068-2101) of mouse antibodies into a background of human
framework regions and constant regions by recombinant DNA technology (Riechmann
LM, et al., 1988 Nature 323: 323-327). Humanized antibodies contain ~10% murine
sequences and ~90% human sequences, and thus further reduce or eliminate
immunogenicity, while retaining the antibody specificities (Co MS, and Queen C. 1991
Nature 351: 501-501; Morrison SL. 1992 Ann. Rev. Immun. 10:239-265). Humanized
antibodies and methods of their production are well-known in the art (U.S. Pat. Nos.
5,530,101, 5,585,089, 5,693,762, and 6,180,370).

HM-specific single chain antibodies which are recombinant, single chain polypeptides
formed by linking the heavy and light chain fragments of the Fv regions via an amino acid
bridge, can be produced by methods known in the art (U.S. Pat. No. 4,946,778; Bird,
Science (1988) 242:423-426; Huston et al., Proc. Natl. Acad. Sci. USA (1988) 85:5879-
5883; and Ward et al., Nature (1989) 334:544-546).

Other suitable techniques for antibody production involve in vitro exposure of
Iymphocytes to the antigenic polypeptides or alternatively to selection of libraries of
antibodies in phage or similar vectors (Huse et al., Science (1989) 246:1275-1281). As
used herein, T-cell antigen receptors are included within the scope of antibody modulators
(Harlow and Lane, 1988, supra).

The polypeptides and antibodies of the present invention may be used with or without
modification. Frequently, antibodies will be labeled by joining, either covalently or non-
covalently, a substance that provides for a detectable signal, or that is toxic to cells that
express the targeted protein (Menard S, et al., Int J. Biol Markers (1989) 4:131-134). A
wide variety of labels and conjugation techniques are known and are reported extensively
in both the scientific and patent literature. Suitable labels include radionuclides, enzymes,
substrates, cofactors, inhibitors, fluorescent moieties, fluorescent emitting lanthanide
metals, chemiluminescent moieties, bioluminescent moieties, magnetic patticles, and the
like (U.S. Pat. Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437, 4,275,149;
and 4,366,241). Also, recombinant immunoglobulins may be produced (U.S. Pat. No.
4,816,567). Antibodies to cytoplasmic polypeptides may be delivered and reach their
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targets by conjugation with membrane-penetrating toxin proteins (U.S. Pat. No.
6,086,900).

When used therapeutically in a patient, the antibodies of the subject invention are
typically administered parenterally, when possible at the target site, or intravenously. The
therapeuticaliy effective dose and dosage regimen is determined by clinical studies.
Typically, the amount of antibody administered is in the range of about 0.1 mg/kg —to
about 10 mg/kg of patient weight. For parenteral administration, the antibodies are
formulated in a unit dosage injectable form (e.g., solution, suspension, emulsion) in
association with a pharmaceutically acceptable vehicle. Such vehicles are inherently
nontoxic and non-therapeutic. Examples are water, saline, Ringer's solution, dextrose
solution, and 5% human serum albumin. Nonaqueous vehicles such as fixed oils, ethyl
oleate, or liposome carriers may also be used. The vehicle may contain minor amounts of
additives, such as buffers and preservatives, which enhance isotonicity and chemical
stability or otherwise enhance therapeutic potential. The antibodies’ concentrations in
such vehicles are typically in the range of about 1 mg/ml to about10 mg/ml.
Immunotherapeutic methods are further described in the literature (US Pat. No. 5,859,206;
WO00073469).

Specific biotherapeutics

In a preferred embodiment, an HM-interacting protein may have biotherapeutic
applications. Biotherapeutic agents formulated in pharmaceutically acceptable carriers
and dosages may be used to activate or inhibit signal transduction pathways. This
modulation may be accomplished by binding a ligand, thus inhibiting the activity of the
pathway; or by binding a receptor, either to inhibit activation of, or to activate, the
receptor. Alternatively, the biotherapeutic may itself be a ligand capable of activating or
inhibiting a receptor. Biotherapeutic agents and methods of producing them are described
in detail in U.S. Pat. No. 6,146,628.

When the HM is a ligand, it may be used as a biotherapeutic agent to activate or inhibit
its natural receptor. Alternatively, antibodies against HM, as described in the previous
section, may be used as biotherapeutic agents.

When the HM is a receptor, its ligand(s), antiiaodies to the ligand(s) or the HM itself
may be used as biotherapeutics to modulate the activity of HM in the p53 pathway.
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Nucleic Acid Modulators

Other preferred HM-modulating agents comprise nucleic acid molecules, such as
antisense oligomers or double stranded RNA (dsRNA), which generally inhibit HM
activity. Preferred nucleic acid modulators interfere with the function of the HM nucleic
acid such as DNA replication, transcription, translocation of the HM RNA to the site of
protein translation, translation of protein from the HM RNA, splicing of the HM RNA to
yield one or more mRNA species, or catalytic activity which may be engaged in or
facilitated by the HM RNA.

In one embodiment, the antisense oligomer is an oligonucleotide that is sufficiently
complementary to an HM mRNA to bind to and prevent translation, preferably by binding
to the 5" untranslated region. HM-specific antisense oligonucleotides, preferably range
from at least 6 to about 200 nucleotides. In some embodiments the oligonucleotide is
preferably at least 10, 15, or 20 nucleotides in length. In other embodiments, the
oligonucleotide is preferably less than 50, 40, or 30 nucleotides in length. The
oligonucleotide can be DNA or RNA or a chimeric mixture or derivatives or modified
versions thereof, single-stranded or double-stranded. The oligonucleotide can be modified
at the base moiety, sugar moiety, or phosphate backbone. The oligonucleotide may
include other appending groups such as peptides, agents that facilitate transport across the
cell membrane, hybridization-triggered cleavage agents, and intercalating agents.

In another embodiment, the antisense oligomer is a phosphothioate morpholino
oligomer (PMO). PMOs are assembled from four different morpholino subunits, each of
which contain one of four genetic bases (A, C, G, or T) linked to a six-membered
morpholine ring. Polymers of these subunits are joined by non-ionic phosphodiamidate
intersubunit linkages. Details of how to make and use PMOs and other antisense
oligomers are well known in the art (e.g. see W099/18193; Probst JC, Antisense
Oligodeoxynucleotide and Ribozyme Design, Methods. (2000) 22(3):271-281; Summerton
J, and Weller D. 1997 Antisense Nucleic Acid Drug Dev. :7:187-95; US Pat. No.
5,235,033; and US Pat No. 5,378,841).

Alternative preferred HM nucleic acid modulators are double-stranded RNA species
mediating RNA interference (RNAi). RNAI is the process of sequence-specific, post-
transcriptional gene silencing in animals and plants, initiated by double-stranded RNA
(dsRNA) that is homologous in sequence to the silenced gene. Methods relating to the use
of RNAI to silence genes in C. elegans, Drosophila, plants, and humans are known in the

art (Fire A, et al., 1998 Nature 391:806-811; Fire, A. Trends Genet. 15, 358-363 (1999);-
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Sharp, P. A. RNA interference 2001. Genes Dev. 15, 485-490 (2001); Hammond, S. M.,
et al., Nature Rev. Genet. 2, 110-1119 (2001); Tuschl, T. Chem. Biochem. 2, 239-245
(2001); Hamilton, A. et al., Science 286, 950-952 (1999); Hammond, S. M., et al.,
Nature 404, 293-296 (2000); Zamore, P. D., et al., Cell 101, 25-33 (2000); Bernstein, E.,
et al., Nature 409, 363-366 (2001); Elbashir, S. M., et al., Genes Dev. 15, 188-200
(2001); WO0129058; W09932619; Elbashir SM, et al., 2001 Nature 411:494-498).
Nucleic acid modulators are commonly used as research reagents, diagnostics, and
therapeutics. For example, antisense oligonucleotides, which are able to inhibit gene
expression with exquisite specificity, are often used to elucidate the function of particular
genes (see, for example, U.S. Pat. No. 6,165,790). Nucleic acid modulators are also used,
for example, to distinguish between functions of various members of a biological pathway.
For example, antisense oligomers have been employed as therapeutic moieties in the
treatment of disease states in animals and man and have been demonstrated in numerous
clinical trials to be safe and effective (Milligan JF, et al, Current Concepts in Antisense
Drug Design, J Med Chem. (1993) 36:1923-1937; Tonkinson JL ef al., Antisense
Oligodeoxynucleotides as Clinical Therapeutic Agents, Cancer Invest. (1996) 14:54-65).
Accordingly, in one aspect of the invention, an HM-specific nucleic acid modulator is
used in an assay to further elucidate the role of the HM in the p53 pathway, and/or its
relationship to other members of the pathway. In another aspect of the invention, an HM-
specific antisense oligomer is used as a therapeutic agent for treatment of p53-related

disease states.

Assay Systems
The invention provides assay systems and screening methods for identifying specific

modulators of HM activity. As used herein, an "assay system" encompasses all the
components required for performing and analyzing results of an assay that detects and/or
measures a particular event. In general, primary assays are used to identify or confirm a
modulator's specific biochemical or molecular effect with respect to the HM nucleic acid
or protein. In general, secondary assays further assess the activity of an HM modulating
agent identified by a primary assay and may confirm that the modulating agent affects HM
in a manner relevant to the p53 pathway. In some cases, HM modulators will be directly
tested in a secondary assay.

In a preferred embodiment, the screening method comprises contacting a suitable

assay system comprising an HM polypeptide or nucleic acid with a candidate agent under
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conditions whereby, but for the presence of the agent, the system provides a reference
activity (e.g. binding activity), which is based on the particular molecular event the
screening method detects. A statistically significant difference between the agent-biased
activity and the reference activity indicates that the candidate agent modulates HM
activity, and hence the p53 pathway. The HM polypeptide or nucleic acid used in the

assay may comprise any of the nucleic acids or polypeptides described above.

Primary Assays
The type of modulator tested generally determines the type of primary assay.

Primary assays for small molecule modulators

For small molecule modulators, screéning assays are used to identify candidate
modulators. Screening assays may be cell-based or may use a cell-free system that
recreates or retains the relevant biochemical reaction of the target protein (reviewed in
Sittampalam GS et al., Curr Opin Chem Biol (1997) 1:384-91 and accompanying
references). As used herein the term "cell-based" refers fo assays using live cells, dead
cells, or a particular cellular fraction, such as a membrane, endoplasmic reticulum, or
mitochondrial fraction. The term "cell free" encompasses assays using substantially
purified protein (either endogenous or recombinantly produced), partially purified or crude
cellular extracts. Screening assays may detect a variety of molecular events, including
protein-DNA interactions, protein-protein interactions (e.g., receptor-ligand binding),
transcriptional activity (e.g., using a reporter gene), enzymatic activity (e.g., via a property
of the substrate), activity of second messengers, immuﬁogenicty and changes in cellular
morphology or other cellular characteristics. Appropriate screening assays may use a wide
range of detection methods including fluorescent, radioactive, colorimetric,
spectrophotometric, and amperometric methods, to provide a read-out for the particular
molecular event detected.

Cell-based screening assays usually require systems for recombinant expression of
HM and any auxiliary proteins demanded by the particular assay. Appropriate methods
for generating recombinant proteins produce sufficient quantities of proteins that retain
their relevant biological activities and are of sufficient purity to optimize activity and
assure assay reproducibility. Yeast two-hybrid and variant screens, and mass spectrometry
provide preferred methods for determining protein-protein interactions and elucidation of

protein complexes. In certain applications, when HM-interacting proteins are used in
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screens to identify small molecule modulators, the binding specificity of the interacting
protein to the HM protein may be assayed by various known methods such as substrate
processing (e.g. ability of the candidate HM-specific binding agents to function as
negative effectors in HM-expressing cells), binding equilibrium constants (usually at least
about 10" M, preferably at least about 108 M, more preferably at least about 10° M,
and immunogenicity (e.g. ability to elicit HM specific antibody in a heterologous host

such as a mouse, rat, goat or rabbit). For enzymes and receptors, binding may be assayed

by, respectively, substrate and ligand processing.

The screening assay may measure a candidate agent’s ability to specifically bind to or
modulate activity of an HM polypeptide, a fusion protein thereof, or to cells or membranes
bearing the polypeptide or fusion protein. The HM polypeptide can be full length or a
fragment thereof that retains functional HM activity. The HM polypeptide may be fused
to another polypeptide, such as a peptide tag for detection or anchoring, or to another tag.
The HM polypeptide is preferably humar} HM, or is an ortholog or derivative thereof as
described above. In a preferred embodiment, the screening assay detects candidate agent-
based modulation of HM interaction with a binding target, such as an endogenous or
exogenous protein or other substrate that has HM —specific binding activity, and can be
used to assess normal HM gene function.

Suitable assay formats that may be adapted to screen for HM modulators are known in
the art. Preferred screening assays are high throughput or ultra high throughput and thus
provide automated, cost-effective means of screening compound libraries for lead
compounds (Fernandes PB, Curr Opin Chem Biol (1998) 2:597-603; Sundberg SA, Curr
Opin Biotechnol 2000, 11:47-53). In one preferred embodiment, screening assays uses
fluorescence technologies, including fluorescence polarization, time-resolved
fluorescence, and fluorescence resonance energy transfer. These systems offer means to
monitor protein-protein or DNA-protein interactions in which the intensity of the signal
emitted from dye-labeled molecules depends upon their interactions with partner
molecules (é. g., Selvin PR, Nat Struct Biol (2000) 7:730-4; Fernandes PB, supra;
Hertzberg RP and Pope AJ, Curr Opin Chem Biol (2000) 4:445-451).

A variety of suitable assay systems may be used to identify candidate HM and p53
pathway modulators (e.g. U.S. Pat. Nos. 5,550,019 and 6,133,437 (apoptosis assays); U.S.
Pat. No. 6,020,135 (p53 modulation), U.S. Pat. No. 6,114,132 (phosphatase and protease
assays), U.S. Pat. Nos. 5,976,782, 6,225,118 and 6,444,434 (angiogenesis assays), among

others). Specific preferred assays are described in more detail below.
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Protein phosphatase assays. Protein phosophatases catalyze the removal of a gamma
phosphate from a serine, threonine or tyrosine residue in a protein substrate. Since
phosphatases act in opposition to kinases, appropriate assays measure the same parameters
as kinase assays. In one example, the dephosphorylation of a fluorescently labeled peptide
substrate allows trypsin cleavage of the substrate, which in turn renders the cleaved
substrate significantly more fluorescent (Nishikata M et al., Biochem J (1999) 343:35-
391). In another example, fluorescence polarization (FP), a solution-based, homogeneous
technique requiring no immobilization or separation of reaction components, is used to
develop high throughput screening (HTS) assays for protein phosphatases. This assay
uses direct binding of the phosphatase with the target, and increasing concentrations of
target- phosphatase increase the rate of dephosphorylation, leading to a change in

polarization (Parker GJ et al., (2000) J Biomol Screen 5:77-88).

Apoptosis assays. Assays for apoptosis may be performed by terminal
deoxynucleotidyl transferase-mediated digoxigenin-11-dUTP nick end labeling (TUNEL)
assay. The TUNEL assay is used to measure nuclear DNA fragmentation characteristic of
apoptosis ( Lazebnik et al., 1994, Nature 371, 346), by following the incorporation of
fluorescein-dUTP (Yonehara et al., 1989, J. Exp. Med. 169, 1747). Apoptosis may further
be assayed by acridine orange staining of tissue culture cells (Lucas, R., et al., 1998, Blood
15:4730-41). An apoptosis assay system may comprise a cell that expresses an HM, and
that optionally has defective p53 function (e.g. p53 is over-expressed or under-expressed
relative to wild-type cells). A test agent can be added to the apoptosis assay system and
changes in induction of apoptosis relative to controls where no test agent is added, identify
candidate p53 modulating agents. In some embodiments of the invention, an apoptosis
assay may be used as a secondary assay to test a candidate p53 modulating agents that is
initially identified using a cell-free assay system. An apoptosis assay may also be used to
test whether HM function plays a direct role in apoptosis. For example, an apoptosis assay
may be performed on cells that over- or under-express HM relative to wild type cells.
Differences in apoptotic response compared to wild type cells suggests that the HM plays
a direct role in the apoptotic response. Apoptosis assays are described further in US Pat.

No. 6,133,437.

Cell proliferation and cell cycle assays. Cell proliferation may be assayed via

bromodeoxyuridine (BRDU) incorporation. This assay identifies a cell population
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undergoing DNA synthesis by incorporation of BRDU into newly-synthesized DNA.
Newly-synthesized DNA may then be detected using an anti-BRDU antibody (Hoshino et
al., 1986, Int. J. Cancer 38, 369; Campana et al., 1988, J. Immunol. Meth. 107, 79), or by
other means.

Cell Proliferation may also be exarﬁined using [*H]-thymidine incorporation (Chen, J.,
1996, Oncogene 13:1395-403; Jeoung, J., 1995, J. Biol. Chem. 270:18367-73). This
assay allows for quantitative characterization of S-phase DNA syntheses. In this assay,
cells synthesizing DNA will incorporate [*H]-thymidine into newly synthesized DNA.
Incorporation can then be measured by standard techniques such as by counting of
radioisotope in a scintillation counter (e.g., Beckman LS 3800 Liquid Scintillation
Counter). Another proliferation assay uses the dye Alamar Blue (available from
Biosource International), which fluoresces when reduced in living cells and provides an
indirect measurement of cell number (Voytik-Harbin SL et al., 1998, In Vitro Cell Dev
Biol Anim 34:239-46).

Cell proliferation may also be assayed by colony formation in soft agar (Sambrook et
al., Molecular Cloning, Cold Spring Harbor (1989)). For example, cells transformed with
HM are seeded in soft agar plates, and colonies are measured and counted after two weeks
incubation.

Involvement of a gene in the cell cycle may be assayed by flow cytometry (Gray JW et
al. (1986) Int J Radiat Biol Relat Stud Phys Chem Med 49:237-55). Cells transfected with
an HM may be stained with propidium iodide and evaluated in a flow cytometer (available
from Becton Dickinson), which indicates accumulation of cells in different stages of the
cell cycle.

Accordingly, a cell proliferation or cell cycle assay system may comprise a cell that
expresses an HM, and that optionally has defective p53 function (e.g. p53 is over-
expressed or under-expressed relative to wild-type cells). A test agent can be added to the
assay system and changes in cell proliferation or cell cycle relative to controls where no
test agent is added, identify candidate p53 modulating agents. In some embodiments of
the invention, the cell proliferation or cell cycle assay may be used as a secondary assay to
test a candidate p53 modulating agents that is initially identified using another assay
system such as a cell-free assay system. A cell proliferation assay may also be used to test
whether HM function plays a direct role in cell proliferation or cell cycle. For example, a

cell proliferation or cell cycle assay may be performed on cells that over- or under-express
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HM relative to wild type cells. Differences in proliferation or cell cycle compared to wild *

type cells suggests that the HM plays a direct role in cell proliferation or cell cycle.

Angiogenesis. Angiogenesis may be assayed using various human endothelial cell
systems, such as umbilical vein, coronary artery, or dermal cells. Suitable assays include
Alamar Blue based assays (available from Biosource International) to measure
proliferation; migration assays using fluorescent molecules, such as the use of Becton
Dickinson Falcon HTS FluoroBlock cell culture inserts to measure migration of cells
through membranes in presence or absence of angiogenesis enhancer or suppressors; and
tubule formation assays based on the formation of tubular structures by endothelial cells
on Matrigel® (Becton Dickinson). Accordingly, an angiogenesis assay system may
comprise a cell that expresses an HM, and that optionally has defective p53 function (e.g.
P53 is over-expressed or under-expressed relative to wild-type cells). A test agent can be
added to the angiogenesis assay system and changes in angiogenesis relative to controls
where no test agent is added, identify candidate p53 modulating agents. In some
embodiments of the invention, the angiogenesis assay may be used as a secondary assay to
test a candidate p53 modulating agents that is initially identified using another assay
system. An angiogenesis assay may also be used to test whether HM function plays a
direct role in cell proliferation. For example, an angiogenesis assay may be performed on
cells that over- or under-express HM relative to wild type cells. Differences in
angiogenesis compared to wild type cells suggests that the HM plays a direct role in
angiogenesis. U.S. Pat. Nos. 5,976,782, 6,225,118 and 6,444,434, among others.

Hypoxic induction. The alpha subunit of the transcription factor, hypoxia inducible
factor-1 (HIF-1), is upregulated in tumor cells following exposure to hypoxia in vitro.
Under hypoxic conditions, HIF-1 stimulates the expression of genes known to be
important in tumour cell survival, such as those encoding glyolytic enzymes and VEGF.
Induction of such genes by hypoxic conditions may be assayed by growing cells

transfected with HM in hypoxic conditions (such as with 0.1% 02, 5% CO2, and balance

| N2, generated in a Napco 7001 incubator (Precision Scientific)) and normoxic conditions,

followed by assessment of gene activity or expression by Tagman®. For example, a
hypoxic induction assay system may comprise a cell that expresses an HM, and that
optionally has a mutated p53 (e.g. p53 is over-expressed or under-expressed relative to

wild-type cells). A test agent can be added to the hypoxic induction assay system and
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changes in hypoxic response relative to controls where no test agent is added, identify
candidate p53 modulating agents. In some embodiments of the invention, the hypoxic
induction assay may be used as a secondary assay to test a candidate p53 rﬁodulating
agents that is initially i‘dentified using another assay system. A hypoxic induction assay
may also be used to test whether HM function plays a direct role in the hypoxic response.
For example, a hypoxic induction assay may be performed on cells that over- or under-
express HM relative to wild type cells. Differences in hypoxic response compared to wild

type cells suggests that the HM plays a direct role in hypoxic induction.

Cell adhesion. Cell adhesion assays measure adhesion of cells to purified adhesion
proteins, or adhesion of cells to each other, in presence or absence of candidate
modulating agents. Cell-protein adhesion assays measure the ability of agents to modulate
the adhesion of cells to purified proteins. For example, recombinant proteins are
produced, diluted to 2.5g/mL in PBS, and used to coat the wells of a microtiter plate. The
wells used for negative control are not coated. Coated wells are then washed, blocked
with 1% BSA, and washed again. Compounds are diluted to 2x final test concentration
and added to the blocked, coated wells. Cells are then added to the wells, and the unbound
cells are washed off. Retained cells are labeled directly on the plate by adding a
menibrane-permeable fluorescent dye, such as calcein-AM, and the signal is quantified in
a fluorescent microplate reader.

_ Cell-cell adhesion assays measure the ability of agents to modulate binding of cell
adhesion proteins with their native ligands. These assays use cells that naturally or
recombinantly express the adhesion protein of choice. In an exemplary assay, cells
expressing the cell adhesion protein are plated in wells of a multiwell plate. Cells
expressing the ligand are labeled with a membrane-permeable fluorescent dye, such as
BCECF, and allowed to adhere to the monolayers in the presence of candidate agents.
Unbound cells are washed off, and bound cells are detected using a fluorescence plate
reader.

High-throughput cell adhesion assays have also been described. In one such assay,
small molecule ligands and peptides are bound to the surface of microscope slides using a
microarray spotter, intact cells are then contacted with the slides, and unbound cells are
washed off. In this assay, not only the binding specificity of the peptides and modulators

against cell lines are determined, but also the functional cell signaling of attached cells
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using immunofluorescence techniques in situ on the microchip is measured (Falsey JR et

al., Bioconjug Chem. 2001 May-Jun;12(3):346-53).

Cell Migration. An invasion/migration assay (also called a migration assay) tests the
ability of cells to overcome a physical barrier and to migrate towards pro-angiogenic
signals. Migration assays are known in the art (e.g., Paik JH et al., 2001, J Biol Chem
276:11830-11837). In a typical experimental set-up, cultured endothelial cells are seeded
onto a matrix-coated porous lamina, with pore sizes generally smaller than typical cell
size. The matrix generally simulates the environment of the extracellular matrix, as
described above. The lamina is typically a membrane, such as the transwell polycarbonate
membrane (Corning Costar Corporation, Cambridge, MA), and is generally part of an
upper chamber that is in fluid contact with a lower chamber containing pro-angiogenic
stimuli. Migration is generally assayed after an overnight incubation with stimuli, but
longer or shorter time frames may also be used. Migration is assessed as the number of
cells that crossed the lamina, and may be detected by staining cells with hemotoxylin
solution (VWR Scientific, South San Francisco, CA), or by any other method for
determining cell number. In another exemplary set up, cells are fluorescently labeled and
migration is detected using fluorescent readings, for instance using the Falcon HTS
FluoroBlok (Becton Dickinson). While some migration is observed in the absence of
stimulus, migration is greatly increased in response to pro-angiogenic factors. As
described above, a preferred assay system for migration/invasion assays comprises testing
an HM's response to a variety of pro-angiogenic factors, including tumor angiogenic and

inflammatory angiogenic agents, and culturing the cells in serum free medium.

Primary assays for antibody modulators

For antibody modulators, appropriate primary assays test is a binding assay that tests
the antibody's affinity to and specificity for the HM protein. Methods for testing antibody
affinity and specificity are well known in the art (Harlow and Lane, 1988, 1999, supra).
The enzyme-linked immunosorbant assay (ELISA) is a preferred method for detecting
HM-specific antibodies; others include FACS assays, radioimmunoassays, and fluorescent
assays.

In some cases, screening assays described for small molecule modulators may also be

used to test antibody modulators.
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Primary assays for nucleic acid modulators

For nucleic acid modulators, primary assays may test the ability of the nucleic acid
modulator to inhibit or enhance HM gene expression, preferably mRNA expression. In
general, expression analysis comprises comparing HM expression in like populations of
cells (e.g., two pools of cells that endogenously or recombinantly express HM) in the
presence and absence of the nucleic acid modulator. Methods for analyzing mRNA and
protein expression are well known in the art. For instance, Northern blotting, slot blotting,
ribonuclease protection, quantitative RT-PCR (e.g., using the TaqMan®, PE Applied
Biosystems), or microarray analysis may be used to confirm that HM mRNA expression is
reduced in cells treated with the nucleic acid modulator (e.g., Current Protocols in
Molecular Biology (1994) Ausubel FM et al., eds., John Wiley & Sons, Inc., chapter 4;
Freeman WM et al., Biotechniques (1999) 26:112-125; Kallioniemi OP, Ann Med 2001,
33:142-147; Blohm DH and Guiseppi-Elie, A Curr Opin Biotechnol 2001, 12:41-47).
Protein expression may also be monitored. Proteins are most commonly detected with
specific antibodies or antisera directed against either the HM protein or specific peptides.
A variety of means including Western blotting, ELISA, or in situ detection, are available
(Harlow E and Lane D, 1988 and 1999, supra).

In some cases, screening assays described for small molecule modulators, particularly
in assay systems that involve HM mRNA expression, may also be used to test nucleic acid

modulators.

Secondary Assays

Secondary assays may be used to further assess the activity of HM-modulating agent
identified by any of the above methods to confirm that the modulating agent affects HM in
a manner relevant to the p53 pathway. As used herein, HM-modulating agents encompass
candidate clinical compounds or other agents derived from previously identified
modulating agent. Secondary assays can also be used to test the activity of a modulating
agent on a particular genetic or biochemical pathway or to test the specificity of the
modulating agent's interaction with HM.

Secondary assays generally compare like populations of cells or animals (e.g., two
pools of cells or animals that endogenously or recombinantly express HM) in the presence
and absence of the candidate modulator. In general, such assays test whether treatment of
cells or animals with a candidate HM-modulating agent results in changes in the p53

pathway in comparison to untreated (or mock- or placebo-treated) cells or animals.
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Certain assays use “sensitized genetic backgrounds”, which, as used herein, describe cells
44

or animals engineered for altered expression of genes in the p53 or interacting pathways.

Cell-based assays

Cell based assays may use a variety of mammalian cell lines known to have defective
p53 function (e.g. SAOS-2 osteoblasts, H1299 lung cancer cells, C33A and HT3 cervical
cancer cells, HT-29 and DLD-1 colon cancer cells, among others, available from
American Type Culture Collection (ATCC), Manassas, VA). Cell based assays may
detect endogenous p53 pathway activity or may rely on recombinant expression of p53
pathway components. Any of the aforementioned assays may be used in this cell-based
format. Candidate modulators are typically added to the cell media but may also be

injected into cells or delivered by any other efficacious means.

Animal Assays

A variety of non-human animal models of normal or defective p5S3 pathway may be
used to test candidate HM modulators. Models for defective p53 pathway typically use
genetically modified animals that have been engineered to mis-express (e.g., Over-express
or lack expression in) genes involved in the p53 pathway. Assays generally require
systemic delivery of the candidate modulators, such as by oral administration, injection,
efc. |

In a preferred embodiment, p53 pathway activity is assessed by monitoring
neovascularization and angiogenesis. Animal models with defective and normal p53 are
used to test the candidate modulator’s affect on HM in Matrigel® assays. Matrigel® is an
extract of basement membrane proteins, and is composed primarily of laminin, collagen
IV, and heparin sulfate proteoglycan. It is provided as a sterile liquid at 4° C, but rapidly
forms a solid gel at 37° C. Liquid Matrigel® is mixed with various angiogenic agents,
such as bFGF and VEGF, or with human tumor cells which over-express the HM. The
mixture is then injected subcutaneously(SC) into female athymic nude mice (Taconic,
Germantown, NY) to support an intense vascular response. Mice with Matrigel® pellets
may be dosed via oral (PO), intraperitoneal (IP), or intravenous (IV) routes with the
candidate modulator. Mice are euthanized 5 - 12 days post-injection, and the Matrigel®
pellet is harvested for hemoglobin analysis (Sigma plasma hemoglobin kit). Hemoglobin

content of the gel is found to correlate the degree of neovascularization in the gel.
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In another preferred embodiment, the effect of the candidate modulator on HM is
assessed via tumorigenicity assays. In one example, a xenograft comprising human cells
from a pre-existing tumor or a tumor cell line is used. Tumor xenograft assays are known
in the art (see, e.g., Ogawa K et al., 2000, Oncogene 19:6043-6052). Xenografts are
typically implanted SC into female athymic mice, 6-7 week old, as single cell suspensions
either from a pre-existing tumor or from in vitro culture. The tumors which express the
HM endogenously are injected in the flank, 1 x 10°to 1 x 107 cells per mouse in a volume
of 100 uL using a 27gauge needle. Mice are then ear tagged and tumors are measured
twice weekly. Candidate modulator treatment is initiated on the day the mean tumor
weight reaches 100 mg. Candidate modulator is delivered IV, SC, IP, or PO by bolus
administration. Depending upon the pharmacokinetics of each unique candidate
modulator, dosing can be performed multiple times per day. The tumor weight is assessed
by measuring perpendicular diameters with a caliper and calculated by multiplying the
measurements of diameters in two dimensions. At the end of the experiment, the excised
tumors maybe utilized for biomarker identification or further analyses. For
immunohistochemistry staining, xenograft tumors are fixed in 4% paraformaldehyde,
0.1M phosphate, pH 7.2, for 6 hours at 4°C, immersed in 30% sucrose in PBS, and rapidly
frozen in isopentane cooled with liquid nitrogen.

In another preferred embodiment, tumorogenicity is monitored using a hollow fiber
assay, which is described in U.S. Pat No. US 5,698,413. Briefly, the method comprises
implanting into a laboratory animal a biocompatible, semi-permeable encapsulation device
containing target cells, treating the laboratory animal with a candidate modulating agent,
and evaluating the target cells for reaction to the candidate modulator. Implanted cells are
generally human cells from a pre-existing tumor or a tumor cell line. After an appropriate
period of time, generally around six days, the implanted samples are harvested for
evaluation of the candidate modulator. Tumorogenicity and modulator efficacy may be
evaluated by assaying the quantity of viable célls present in the macrocapsule, which can
‘be determined by tests known in the art, for example, MTT dye conversion assay, neutral
red dye uptake, trypan blue staining, viable cell counts, the number of colonies formed in
soft agar, the capacity of the cells to recover and replicate in vitro, etc.

In another preferred embodiment, a tumorogenicity assay use a transgenic animal,
usually a mouse, carrying a dominant oncogene or tumor suppressor gene knockout under
the control of tissue specific regulatory sequences; these assays are generally referred to as

transgenic tumor assays. In a preferred application, tumor development in the transgenic
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model is well characterized or is controlled. In an exemplary model, the "RIP1-Tag2"
transgene, comprising the SV40 large T-antigen oncogene under control of the insulin
gene regulatory regions is expressed in pancreatic beta cells and results in islet cell
carcinomas (Hanahan D, 1985, Nature 315:115-122; Parangi S et al, 1996, Proc Natl Acad
Sci USA 93: 2002-2007; Bergers G et al, 1999, Science 284:808-812). An "angiogenic
switch," occurs at approximately five weeks, as normally quiescent capillaries in a subset
of hyperproliferative islets become angiogenic. The RIP1-TAG2 mice die by age 14
weeks. Candidate modulators may be administered at a variety of stages, including just
prior to the angiogenic switch (e.g., for a model of tumor prevention), during the growth of
small tumors (e.g., for a model of intervention), or during the growth of large and/or
invasive tumors (e.g., for a model of regression). Tumorogenicity and modulator efficacy
can be evaluating life-span extension and/or tumor characteristics, including number of

tumors, tumor size, tumor morphology, vessel density, apoptotic index, etc.

Diagnostic and therapeutic uses

Specific HM-modulating agents are useful in a variety of diagnostic and therapeutic
applications where disease or disease prognosis is related to defects in the p53 pathway,
such as angiogenic, apoptotic, or cell proliferation disorders. Accordingly, the invention
also provides methods for modulating the p53 pathway in a cell, preferably a cell pre-
determined to have defective or impaired p53 function (e.g. due to overexpression,
underexpression, or misexpression of p53, or due to gene mutations), comprising the step
of administering an agent to the cell that specifically modulates HM activity. Preferably,
the modulating agent produces a detectable phenotypic change in the cell indicating that
the p53 function is restored. The phrase “function is restored”, and equivalents, as used
herein, means that the desired phenotype is achieved, or is brought closer to normal
corﬁpared to untreated cells. For example, with restored p53 function, cell proliferation
and/or progression through cell cycle may normalize, or be brought closer to normal
relative to untreated cells. The invention also provides methods for treating disorders or
disease associated with impaired p53 function by administering a therapeutically effective
amount of an HM -modulating agent that modulates the p53 pathway. The invention
further provides methods for modulating HM function in a cell, preferably a cell pre-
determined to have defective or impaired HM function, by administering an HM -

modulating agent. Additionally, the invention provides a method for treating disorders or
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disease associated with impaired HM function by administering a therapeutically effective
amount of an HM -modulating agent.

The discovery that HM is implicated in p53 pathway provides for a variety of methods
that can be employed for the diagnostic and prognostic evaluation of diseases and
disorders involving defects in the p53 pathway and for the identification of subjects having
a predisposition to such diseases and disorders.

Various expression analysis methods can be used to diagnose whether HM expression
occurs in a particular sample, including Northern blotting, slot blotting, ribonuclease
protection, quantitative RT-PCR, and microarray analysis. (e.g., Current Protocols in
Molecular Biology (1994) Ausubel FM et al., eds., John Wiley & Sons, Inc., chapter 4;
Freeman WM et al., Biotechniques (1999) 26:112-125; Kallioniemi OP, Ann Med 2001,
33:142-147; Blohm and Guiseppi—Elie; Curr Opin Biotechnol 2001, 12:41-47). Tissues
having a disease or disorder implicating defective p53 signaling that express an HM, are
identified as amenable to treatment with an HM modulating agent. In a preferred
application, the p53 defective tissue overexpresses an HM relative to normal tissue. For
example, a Northern blot analysis of mRNA from tumor and normal cell lines, or from
tumor and matching normal tissue samples from the same patient, using full or partial HM
cDNA sequences as probes, can determine whether particular tumors express or
overexpress HM. Alternatively, the TagMan® is used for quantitative RT-PCR analysis
of HM expression in cell lines, normal tissues and tumor samples (PE Applied
Biosystems).

Various other diagnostic methods may be performed, for example, utilizing reagents
such as the HM oligonucleotides, and antibodies directed against an HM, as described
above for: (1) the detection of the presence of HM gene mutations, or the detection of
either over- or ﬁnder—expression of HM mRNA relative to the non-disorder state; (2) the
detection of either an over- or an under-abundance of HM gene product relative to the
non-disorder state; and (3) the detection of perturbations or abnormalities in the signal
transduction pathway mediated by HM.

Thus, in a specific embodiment, the invention is drawn to a method for diagnosing a
disease or disorder in a patient that is associated with alterations in HM expression, the
method comprising: a) obtaining a biological sample from the patient; b) contacting the
sample with a probe for HM expression; c¢) comparing results from step (b) with a control;

and d) determining whether step (c) indicates a likelihood of the disease or disorder.
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Preferably, the disease is cancer, most preferably a cancer as shown in TABLE 2. The

probe may be either DNA or protein, including an antibody.

EXAMPLES
The following experimental section and examples are offered by way of illustration

and not by way of limitation.

1. Drosophila pS3 screen

The Drosophila p53 gene was overexpressed specifically in the wing using the
vestigial margin quadrant enhancer. Increasing quantities of Drosophila p53 (titrated
using different strength transgenic inserts in 1 or 2 copies) caused deterioration of normal
wing morphology from mild to strong, with phenotypes including disruption of pattern and
polarity of wing hairs, shortening and thickening of wing veins, progressive crumpling of
the wing and appearance of dark “death” inclusions in wing blade. In a screen designed to
identify enhancers and suppressors of Drosophila p53, homozygous females carrying two
copies of p53 were crossed to 5663 males carrying random insertions of a piggyBac
transposon (Fraser M et al., Virology (1985) 145:356-361). Progeny containing insertions
were compared to non-insertion-bearing sibling progeny for enhancement or suppression
of the p53 phenotypes. Sequence information surrounding the piggyBac insertion site was
used to identify the modifier genes. Modifiers of the wing phenotype were identified as
members of the p53 pathway. Human orthologs of the modifiers are referred to herein as
HM.

II. Analysis of Table 1
BLAST analysis (Altschul et al., supra) was employed to identify Targets from

Drosophila modifiers. The column “HM name ” provides a symbol or the known name
abbreviations for the Targets, where available, from Genbank. “HM RefSeq_NA or
GI_NA”, “HM GI_AA?”, and “HM Description” provide the reference DNA sequences for
the HMs as available from National Center for Biology Information (NCBI), HM protein
Genbank identifier number (GI#), and HM description, all available from Genbank,
respectively. The respective SEQ ID NO for each nucleic acid and polypeptide sequence
is indicated next to the sequence. The length of each amino acid is in the “HM Protein

Length” column.
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Names and Protein sequences of Drosophila modifiers of p53 from screen (Example

I), are represented in the “Modifier Name” and “Modifier GI_AA” column by GH,

respectively.

Table 1

1 [LRR|1449|1 |gi[795925 |15 |KIAA1497 protein [Homo [730 [caps |[gi|3885974|gblA
N1 [5560{ [5|dbjBAA sapiens]; NP_032542 AC78144.1]

96021.1| leucine rich repeat protein 1,
neuronal [Mus musculus]

2 [LOC[1475[2 |gi|147510 [16 [similar to neuronal leucine- {708 icaps |gi[3885974|gblA
9246(1033|  34|ref[XP_ rich repeat protein-3 ; AC78144.1]
8 045260.1| WUGSC:H_RG118D07.1,

Homo sapiens BAC clone
CTB-118D7 from 7q31;
similar to murine leucine-
rich repeat protein; possible.
role in neural development
by protein-protein
interactions; 93% similarity
to D49802 (PID:g1369906)

3 [bA4 [1004[3 |gi|123096 (17 [bA438B23.1 (neuronal 606 [caps |gi[3885974|gb|A
38B [5383| [30[emb|C leucine-rich repeat protein) AC78144.1|
23.1 AC22713. [Homo sapiens]

1]

4 IXP_ 115304 |gi|153012 |18 |hypothetical protein 614 |caps |gi[3885974|gblA
0531(1269|  [70jref|XP_ XP_053144 [Homo sapiens] AC78144.1]
44 053144.1]
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5 IGF 48265 [gil482677 [19 [insulin-like growth factor 605 |caps |gi[3885974|gblA
ALS [771 2lref[NP_O binding protein, acid labile AC78144.1|
04961.1| subunit; INSULIN-LIKE
GROWTH FACTOR
BINDING PROTEIN
COMPLEX ACID LABILE
CHAIN PRECURSOR
[Homo sapiens]
6 [LIG [1442|6 |gi|144233 [20 |Homo sapiens membrane  [##Hf [caps 2i|3885974|gblA
1 [3348| [49|gbjAA glycoprotein LIG-1 mRNA, AC78144.1]
K62357.1
AF381545
1
7 INA [1449(7 |gi[144955 [21 [Homo sapiens brain tumor (653 |caps |gi[3885974|gblA
G14 [5560| |61|gb]AA associated protein NAG14 AC78144.1|
G28019.2] (NAG14)
AF196976
1
8 |KIA {10048 |gi|100472 |22 |KIAA1580 protein 640 [caps |gi|3885974|gb]A
A15 (7234 [35|dbj|BA AC78144.1|
80 B13406.1]
9 [DKF|6808(9 [gil680802 23 |[Homo sapiens Mrna; cDNA {422 [caps  |gi[3885974|gblA
Zp76(025 6lemb|CA DKFZp761A179 AC78144.1|
1A1 B70743.1|
79
1 KIA 1766210 |gi|766222 [24 |KIAA0644 gene product 811 |caps |gi[3885974|gblA
0 |A06 219 OlrefNP_O [Homo sapiens] AC78144.1|
44 55632.1]
1 |FLR {8051|11 |gi[701937 [25 |[fibronectin leucine rich 674 |caps |gi|3885974|gblA
1 [T1 |591 9|ref|NP_0 transmembrane protein 1 AC78144.1|
37412.1] [Homo sapiens]
1 [FLR [6808|12 26 ({leucine-rich repeat 660 lcaps |gi|3885974|gblA
2 T2 604 2i|680860 transmembrane protein AC78144.1]
5|gblAAF FLRT2
28460.1|A
F169676_
1
1 [FLR |6808|13 |gi|680860 [27 |Homo sapiens leucine-rich 649 [caps |gi|3885974|gblA
3 T3 |606 7|gblAAF repeat transmembrane AC78144.1|
‘ 28461.1|A protein FLRT3
F169677_
1
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1 [BG7|1400(14 |gi|128526 |28 279 |tyrosin|gi[7301043|gblA
4 2419|3385 96|dbj|BA e AF56179.1|
8 B29504.1] phosp
MOUSE hatase
261aa ; CG10
gi|128495 371
78|dbj|BA
B28400.1|
mOUSE
279aa;
ref[NT_00
8978.5[Hs
11_9135=
human

genomic

1II. High-Throughput In Vitro Fluorescence Polarization Assay

Fluorescently-labeled HM peptide/substrate are added to each well of a 96-well
microtiter plate, along with a test agent in a test buffer (10 mM HEPES, 10 mM NaCl, 6
mM magnesium chloride, pH 7.6). Changes in fluorescence polarization, determined by
using a Fluorolite FPM-2 Fluorescence Polarization Microtiter System (Dynatech
Laboratories, Inc), relative to control values indicates the test compound is a candidate

modifier of HM activity.

IV. High-Throughput In Vitro Binding Assay.
33p_Jabeled HM peptide is added in an assay buffer (100 mM KCI, 20 mM HEPES pH

7.6, 1 mM MgCl,, 1% glycerol, 0.5% NP-40, 50 mM beta-mercaptoethanol, 1 mg/ml
BSA, cocktail of protease inhibitors) along with a test agent to the wells of a Neutralite-
avidin coated assay plate and incubated at 25°C for 1 hour. Biotinylated substrate is then
added to each well and incubated for 1 hour. Reactions are stopped by washing with PBS,
and counted in a scintillation counter. Test agents that cause a difference in activity

relative to control without test agent are identified as candidate p53 modulating agents.

V. Immunoprecipitations and Immunoblotting
For coprecipitation of transfected proteins, 3 x 108 appropriate recombinant cells

containing the HM proteins are plated on 10-cm dishes and transfected on the following
day with expression constructs. The total amount of DNA is kept constant in each
transfection by adding empty vector. After 24 h, cells are collected, washed once with

phosphate-buffered saline and lysed for 20 min on ice in 1 ml of lysis buffer containing 50
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mM Hepes, pH 7.9, 250 mM NaCl, 20 mM -glycerophosphate, 1 mM sodium
orthovanadate, 5 mM p-nitrophenyl phosphate, 2 mM dithiothreitol, protease inhibitors
(complete, Roche Molecular Biochemicals), and 1% Nonidet P-40. Cellular debris is
removed by centrifugation twice at 15,000 x g for 15 min. The cell lysate is incubated
with 25 ul of M2 beads (Sigma) for 2 h at 4 °C with gentle rocking.

After extensive washing with lysis buffer, proteins bound to the beads are solubilized
by boiling in SDS sample buffer, fractionated by SDS-polyacrylamide gel electrophoresis,
transferred to polyvinylidene difluoride membrane and blotted with the indicated
antibodies. The reactive bands are visualized with horseradish peroxidase coupled to the
appropriate secondary antibodies and the enhanced chemiluminescence (ECL) Western

blotting detection system (Amersham Pharmacia Biotech).

VI. Expression analysis

All cell lines used in the following experiments are NCI (National Cancer Institute)
lines, and are available from ATCC (American Type Culture Collection, Manassas, VA
20110-2209). Normal and tumor tissues were obtained from Impath, UC Davis, Clontech,
Stratagene, and Ambion.

TagMan analysis was used to assess expression levels of the disclosed genes in various
samples.

RNA was extracted from each tissue sample using Qiagen (Valencia, CA) RNeasy
kits, following manufacturer’s protocols, to a final concentration of 50ng/pl. Single
stranded cDNA was then synthesized by reverse transcribing the RNA samples using
random hexamers and 500ng of total RNA per reaction, following protocol 4304965 of
Applied Biosystems (Foster City, CA).

Primers for expression analysis using TagMan assay (Applied Biosystems, Foster City,
CA) were prepared according to the TagMan protocols, and the folIO\;Ving criteria: a)
primer pairs were designed to span introns to eliminate genomic contamination, and b)
each primer pair produced only one product.

‘Tagman reactions were carried out following manufacturer’s protocols, in 25 pl total
volume for 96-well plates and 10 pl total volume for 384-well plates, using 300nM primer
and 250 nM probe, and approximately 25ng of cDNA. The standard curve for result
analysis was prepared using a universal pool of human cDNA samples, which is a mixture

of cDNAs from a wide variety of tissues so that the chance that a target will be present in
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appreciable amounts is good. The raw data were normalized using 18S rRNA (universally
expressed in all tissues and cells).

For each expression analysis, tumor tissue samples were compared with matched
normal tissues from the same patient. A gene was considered overexpressed in a tumor
when the level of expression of the gene was 2 fold or higher in the tumor compared with
its matched normal sample. In cases where normal tissue was not available, a universal
pool of cDNA samples was used instead. In these cases, a gene was considered
overexpressed in a tumor sample when the difference of expression levels between a
tumor sample and the average of all normal samples from the same tissue type was greater
than 2 times the standard deviation of all normal samples (i.., Tumor — average(all normal
samples) > 2 x STDEV (all normal samples) ).

Results are shown in Table 2. Number of pairs of tumor samples and matched normal
tissue from the same patient are shown for each tumor type. Percentage of the samples
with at least two-fold overexpression for each tumor type is provided. “ND” means not
done. A modulator identified by an assay described herein can be further validated for
therapeutic effect by administration to a tumor in which the gene is overexpressed. A
decrease in tumor growth confirms therapeutic utility of the modulator. Prior to treating a
patient with the modulator, the likelihood that the patient will respond to treatment can be
diagnosed by obtaining a tumor sample from the patient, and assaying for expression of
the gene targeted by the modulator. The expression data for the gene(s) can also be used
as a diagnostic marker for disease progression. The assay can be performed by expression
analysis as described above, by antibody directed to the gene target, or by any other

available detection method.

39



WO 03/035833

PCT/US02/33542

| Kidney| rs

9 53%| 19 |6.1%]|33|29.2% |24 {0.0%
429

11 [16.7%| 12 100%|30| ND | 0| % |14]|429% ND 0|ND|O
33.3 214

12 100%]| 12 | % (30| ND |[0] % [14] 0.0% ND 0 0
26.7 143

13 |41.7%| 12 | % |30 ND (0| % |14]28.6% ND 0O|ND | O
30.0 143

10 |333%| 12 | % |30] ND |0 | % |14 28.6% ND 0|ND|O
30.0 14.3

8 183%| 12 | % |30 ND |0] % |14|143% ND o|~ND /o
10.0 143

6 [25.0%| 12 | % |30 ND |0 | % [14]42.9% ND 0|ND | O
16.7 143

7 100%| 12 | % 130 ND |0]| % |14]|28.6% ND O|ND | O
39.3 143

3 (83%| 12 | % (28] ND [0 | % |14]28.6% ND O|ND | O
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WHAT IS CLAIMED IS:

A method of identifying a candidate p53 pathway modulating agent, said method

comprising the steps of:

a. providing an assay system comprising a purified HM polypeptide or nucleic
acid or a functionally active fragment or derivative thereof;

b. contacting the assay system with a test agent under conditions whereby, but for
the presence of the test agent, the system provides a reference activity; and

c. detecting a test agent-biased activity of the assay system, wherein a difference
between the test agent-biased activity and the reference activity identifies the

test agent as a candidate p53 pathway modulating agent.

The method of Claim 1 wherein the assay system comprises cultured cells that

express the HM polypeptide.

The method of Claim 2 wherein the cultured cells additionally have defective p53

function.

The method of Claim 1 wherein the assay system includes a screening assay
comprising an HM polypeptide, and the candidate test agent is a small molecule

modulator.
The method of Claim 4 wherein the assay is a binding assay.

The method of Claim 1 wherein the assay system is selected from the group
consisting of an apoptosis assay system, a cell proliferation assay system, an

angiogenesis assay system, and a hypoxic induction assay system.

The method of Claim 1 wherein the assay system includes a binding assay

comprising an HM polypeptide and the candidate test agent is an antibody.

The method of Claim 1 wherein the assay system includes an expression assay
comprising an HM nucleic acid and the candidate test agent is a nucleic acid

modulator.
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9.

10.

11.

12.

13.

14.

15.

16.

The method of claim 8 wherein the nucleic acid modulator is an antisense

oligomer.
The method of Claim 8 wherein the nucleic acid modulator is a PMO.

The method of Claim 1 additionally comprising:

d. administering the candidate p53 pathway modulating agent identified in (c) to a
model system comprising cells defective in p53 function and, detecting a
phenotypic change in the model system that indicates that the p53 function is

restored.

The method of Claim 11 wherein the model system is a mouse model with

defective p53 function.

A method for modulating a p53 pathway of a cell comprising contacting a cell
defective in p53 function with a candidate modulator that specifically binds to an

HM polypeptide, whereby p53 function is restored.

The method of claim 13 wherein the candidate modulator is administered to a
vertebrate animal predetermined to have a disease or disorder resulting from a

defect in p53 function.

The method of Claim 13 wherein the candidate modulator is selected from the

group consisting of an antibody and a small molecule.

The method of Claim 1, comprising the additional steps of:

a. providing a secondary assay system comprising cultured cells or a non-human
animal expressing HM ,

b. contacting the secondary assay system with the test agent of (b) or an agent
derived therefrom under conditions whereby, but for the presence of the test
agent or agent derived therefrom, the system provides a reference activity; and

c. detecting an agent-biased activity of the second assay system,
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

wherein a difference between the agent-biased activity and the reference activity of
the second assay system confirms the test agent or agent derived therefrom as a
candidate p53 pathway modulating agent,

and wherein the second assay detects an agent-biased change in the p53 pathway.

The method of Claim 16 wherein the secondary assay system comprises cultured
cells.

The method of Claim 16 wherein the secondary assay system comprises a non-

human animal.

The method of Claim 18 wherein the non-human animal mis—éxpresses ap53

pathway gene.

A method of modulating p53 pathway in a mammalian cell comprising contacting

the cell with an agent that specifically binds an HM polypeptide or nucleic acid.

The method of Claim 20 wherein the agent is administered to a mammalian animal

predetermined to have a pathology associated with the p53 pathway.

The method of Claim 20 wherein the agent is a small molecule modulator, a

nucleic acid modulator, or an antibody.

A method for diagnosing a disease in a patient comprising:
obtaining a biological sample from the patient;

a
b. contacting the sample with a probe for HM expression;

o

comparing results from step (b) with a control;

d. determining whether step (c) indicates a likelihood of disease.

The method of claim 23 wherein said disease is cancer.

The method according to claim 24, wherein said cancer is a cancer as shown in

Table 2 as having >25% expression level.
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<110> Exelixis, Inc.
<120> MODIFIERS OF THE p53 PATHWAY AND METHODS OF USE
<130> EX02-120C-PC
<150> 60/338,733
<151> 2001-10-22
<150> 60/357,600
<151> 2002-02-15
<160> 28
<170> PatentIn version 3.1
<210> 1
<211> 2306
<212> DNA
<213> Homo sapiens
<400> 1
cggggacacce acgccagtge tttectgect tccettcecgag atggaaagag gagctcectag 60
ctcacttaag ccggggtagg getggttecte ctttccgage caaaatccca ggcgatggtg 120
aattatgaac gtgccacacc atgaagctct tgtggcaggt aactgtgcac caccacacct 180
ggaatgccat cctgctecceg ttegtctace tcacggegca agtgtggatt ctgtgtgcag 240
ccatcgetge tgeegectea gecgggecec agaactgecc ctecgtectge tegtgeagta 300
accagttcag caaggtggtg tgcacgegee ggggcctete cgaggtccecg cagggtattc 360
cctcgaacac ccggtaccte aacctcatgg agaacaacat ccagatgatc caggccgaca 420
cctteegeca cctecaccac ctggaggtec tgcagttggg caggaactcc, atccggcaga 480
ttgaggtggg ggccttcaac ggectggeca gectcaacac cctggagetg ttecgacaact 540
ggctgacagt catccctage ggggcectttg aatacctgte caagctgcgg gagctcectgge 600
ttegcaacaa ccccatecgaa agcatcccct cttacgectt caaccgggtg ccctcectea 660
tgegectgga cttgggggag ctcaagaagce tggagtatat ctctgaggga gcttttgagg 720
ggctgttcaa cctcaagtat ctgaacttgg gcatgtgcaa cattaaagac atgcccaatc 780
tcaccccect ggtggggetg gaggagetgg agatgtcagg gaaccactte cctgagatca 840
ggcctggete cttecatgge ctgagetece tcaagaagcet ctgggtcatg aactcacagg 900
tcagcctgat tgagcggaat gcttttgacg ggctggette acttgtggaa ctcaacttgg 960
cccacaataa cctctcottet ttgccccatg acctectttac ccecgetgagg tacctggtgg 1020
agttgcatct acaccacaac ccttggaact gtgattgtga cattctgtgg ctagectggt 1080
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ggcttegaga
acatgcgagg
tcatcatgga
gtcggactcec
acgecteceeg
tgctgettte
acgcctecgge
tcaccacagt
agcctgttcce
tcattcagac
agatgcagac
tggcagtgac
accagcagcg
acatcccagce
gggcagtagt
atggggccca
tctctgaacc
gactccccte
ttgtacagag
gttaaaaaaa
aaaaaaaaat
<210> 2

<211>

<212>
<213>

DNA
<400> 2

tacttctaaa
aaaagtacat
gacatttttg
ggttctatgg
tgaacttact

gctaagatga

2471

gtatataccc
ccgctaccte
cgcacctega
ccctatgtee
ccacccaagg
agacactggg
ctacctcaat
aacagtggag
taccacgtce
tacccgtgtg
cagcctggat
tctgctaget
gagtacagtce
agcaacatcc
gctgeccaca
ctggacagaa
ttatataatt
ccccaaaaaa
tggggagaga
acagattata

tcecgagatgt

Homo sapiens

taaatgaatt
caatattata
gacaatgcaa
cattcatcat
agcactgact

aggacatgcec

accaattcca
gtggaggtgg
gacctcaaca
tcecgtgaagt
atctectgtec
gtgtacacat
gtgagcacgg
accacggaga
actggttacc
cccaagcagg
gaagtcatga
gcegecatgt
acagccgecc
gcagcagcaa
attcatgacc
aacagccetgg
cagacccata
cttataaaat
ctttttettyg
ttaaaattta

caggga

actcaatctce
tcattaagga
ttgtggcact
ttgacaaatg
gtggaatcct

actccgaatt

cectgetgtgg
accaggccte
tttetgaggog
ggttgctgec
tcaacgacgg
gcatggtgac
ctgagcttaa
tctegectga
agccggeata
tggcagtacc
agaccaccaa
tgattgtctt
ggactgttga
cagcagctce
atattaacta
ggaactctct
ccaaggacaa
gcaatagaat
tatatgctta

aagacaaaaa

ctatgaccat
aatagtaacc
ggcacttatt
caagcatctt
taagggccca

catgtgctac
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ccgectgteat
cttccagtge
tecggatggea
caatgggaca
caccttgaac
caatgttgca
cacctccaac
ggacacaacg
taccacctct
cgcgacagac

gatcatcatt

ctataaactt’

gataatccag
gtccggtgta
caacacctac
gcaccccaca
ggtacaggaa
gcacacaaag
tatattaagt

gktcaaaacaa

ctatacatac
ttctettete
tcagtgaaga
ccttatcaat
ttacatttct

ttggcctage

PCT/US02/33542
gcteccatge 1140
tctgeccect 1200
gaacttaagt 1260
gtgctecagece 1320
ttttecccacyg 1380
ggcaactcca 1440
tacagcttct 1500
cgaaagtaca 1560
accacggtgc 1620
accactgaca 1680
ggctgetttg 1740
cgtaagcggce 1800
gtggacgaag 1860
tcaggtgagg 1920
aaaccagcac 1980
gtcaccacta 2040
actcaaatat 2100
acagcaactt 2160
ctatgggctg 2220
aaaaaaaaaa 2280

2306
tccaccttcea 60
caatatgcat 120
aaaactttgt 180
cagctectat 240
gaagaagaaa 300
tatcactaca 360
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ctagtacaag
ccttggttta
ggtcttttaa
aacaatattg
ttatctcaaa
ctttetgtgt
ctgagcaact
gcectttattg
atcaacagta
ccaattatca
atagctggta
gaaagcatct
gttgtaaatc
gattttagca
tcecatcgata
aaccctagat
ctcatgectga
aacctcaagg
atgaacatga
ccacctgaat
tgtctcecte
tatgtttcect
ccttectggte
ggaacactag
actaacctaé
caagataaca
gtgtcctgga
aagactgaaa
aatcttactc

tatcagaaaa

ctgtagataa
cacccagatce
cttteccage
caaaaattga
acaatttatc
acctagagga
tacaagaact
gectacataa
agtggtttga
gaatcaaaga
taaacctcac
ctttttacga
tcaaattttt
atatgctaca
gtcttgetgt
tgtcttacat
acagcaatgc
aaatcagcat
acaaaaccaa
tccaaggtca
ttatagctcecc
ttcactgtag
aaaaactctt
atataaatgg
ttggcgectga
gtggctcttt
aagcaagttc
attectcatge
atctgaatcc

acagaaaaaa

aaaagtggat
catttatatg
cagattgcca
atactccaca
ttcagtcacc
aaacaaactt
ctatattaat
tcttcttega
tgctcttecea
catgaacttt
agaaatacca
taacaggctt
ggatctaaat
cttaaaagag
ggataacctg
tcaccccaat
tctcagtgece
acacagtaac
cattcgatte
gaatgttcgg
tgagagcttt
agctactgca
gcctaatacce
cgtaactcce
cttgaagtct
gaatattaaa
taaaattctc
tgcgcaaagt
atcaactgag

atgtgtaaat

tgtccacggt
gaagcatcta
gctaacacac
gactttccag
aatattaatg
actgaactge
cacaacttge
cttcatctca
aatctagaga
aagcctctta
gataacgcct
attaaagtac
aaaaatccta
ttggggataa
ccagatttaa
gcatttttca
ctgtaccatg
ccecatcaggt
atggagccag
caagtgcatt
ccttctaatce
gaaccacagc
ctgacagaca
aaagaagggyg
gttatgatca
ataagagata
aaatctagtg
gctcgaatac
tataaaattt

gtcaccacca
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tatgtacgtg
cagtggattg
agattcttcet
taaaccttac
taaaaaagat
ctgaaaaatg
tttctacaat
attcaaatag
ttctgatgat
tcaatcttcg
tggttggact
cccatgttge
ttaatagaat
ataatatgcc
gaaaaataga
gactccccaa
gtaccattga
gtgactgtgt
attcactgtt
tcagggacat
taaatgtaga
ctgaaatcta
agttctatgt
gtttatatac
aagtggatgg
ttcaggccaa
ttaaatggac
catctgatgt
gtattgatat

aaggtttgca

PCT/US02/33542
tgaaatcagg 420
taatgattta 480
cctacagact 540
tggcetggat 600
gcecteoagete 660
tctgtecgaa 720
ttcacctgga 780
attgcagatg 840
tggggaaaat 900
cagcctggtt 960
ggaaaactta 1020
tcttcaaaaa 1080
acgaaggggt 1140
tgagctgatt 1200
agctactaac 1260
gctggaatca 1320
gtctctgeca 1380
catccgttog 1440
ttgecgtggac 1500
gatggaaatt 1560
agctgggage 1620
ctggataaca 1680
ccattectgag 1740
ttgtatagca 1800
atcttttcca 1860
ttecagttttg 1920
agcctttgte 1980
caaggtatat 2040
tcecaccate 2100
ccctgatcaa 2160
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aaagagtatg
attattggtg
cacagctatg
cctetgataa
actgttatag
atgaacaaaa
<210> 3

<211>

<212>
<213>

DNA
<400> 3

gaattctttt
agtatcatta
gcatgecgatt
agcggagaag
atagcacaac
tatttatttce
gagactatgc
atggcctgag
aaagtttcat
ttttatatge
tttttttcca
catataatgt
tgatttatgce
aaatgaaggc
aatattaaga
gaacacctac
aggtgggaaa
aacatcttga
agagaggaga

agtactataa

aaaagaataa
tgatatgtcet
tgaggaatta
atctctggga
gtttaccaac

a

177851

Homo sapiens

tgttttgtaa
gataggataa
tttgecttta
gtacaaaatg
ataaatggag
tcactgcatt
gagtgcatat
caaatttaac
gaagctactg
tgaacgagaa
tgaaaaatga
agtatcttgg
atatagatat
taacaagaat
caaaactagt
aatcagacaa
attagtggat
tgttattcaa
gaggctggag

cctagaacte

taccacaaca
tatcagctge
cttacagaaa
agcaggaaaa

aaatatgtcce

atattcccaa
aatgecettet
cttttecettt
atataatttg
tttatatttt
taacagtctc
tcttttatat
aaattatttt
ttttattage
taaaaagtat
ttatatcatc
ctgaaatata
ttaagaacag
ggagttttaa
tcactcctga
tgttttactg
aaacctctgg
aggcagtgaa
gtagaaccat

tagggaagag

cttatggect
ctetectecag
ccaacctttg
gaaaaaagta

taaaaaccac

tatcatggtt
attatatgtt
cctacctgta
actgtectttt
gatgacttaa
agggaccacg
ttattttatt
tgttgcttca
tettettage
tataatgcac
aatttgcatc
acaacagatg
gaagggaaaa
aaggaagggy
cagatttgag
gaatagtcat
ataggaaaga
gagccactgg
cttagtatat

aatcaaagaa
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gtcttggagg
aaatgaactg
cattaggtga
catcactgaa

caaggaaacc

gtataagatg
gttgaagaaa
tgttgggcta
tgagaccaaa
tatttgaatt
cagacttage
ttgtaattac
cttataaatg
tattatgcaa
tttcaatatt
attttaataa
gctacaaatt
gggttctagg
ccttaatcte
taaattgagce
tagtccagaa
gectaatgat
agccatgcaa
ccatacacta

ttagaagaaa

PCT/US02/33542
cettetgggg 2220
tgatggtgga 2280
gctttatect 2340
agtaaaagca 2400
tactccaaaa 2460

2471
aatttttecte 60
atgacatctg 120
agtgagccat 180
atttttgagt 240
actcttcaga 300
atctcactce 360
tagaatgcat 420
tctgaaatca 480
agaaagaata 540
tatgccaage 600
tttttattog 660
tttgagttat 720
acactcattc 780
ttgactgtca 840
aaatétcttt 900
tccatgcecagt 960
aagggectca 1020
acagggaatt 1080
ttagtgtaat 1140
ggcagaaatg 1200
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ttgcacagtt
taattagtog
gaatacactyg
gatgaggtat
gggacttggt
atgtatttag
aaaaaacaaa
cactttecag
ttctctgaaa
agtgtctaga
gagagcaaat
tgcttacaca
agactaagca
tgttgaaagy
aaaacagttt
tgtctctctg
caagatcaag
gtcaggtaag
tactttaagg
tctttactgt
atactagtaa
gtctegttet
atattctgga
ttatgcteet
gtggggetgy
tctgattett
gcaaaagtta
agttttcaaa
attttagggg

taatgtttta

aaaggagtgg
taaatagaaa
atcatgttat
gagatattca
taagaagatg
gaatcatttg
acaaaaaaac
ctttgaggcec
tcacaatagg
caaatacaag
gagéttgcca
gaaagggcct
tgaggtcaat
aacccatcaa
caatgacagt
gtagaacacc
atgttectet
aggtttecagg
atgtggtacc
tgtatctgta
atttatagga
aattcttcac
ttatagtttce
tagtaaatct
gactgcatgt
ctgatagaat
cettectttt
attttccata
cacttgtcat

ggaaatattt

gtgggagaca
tatcaaagtt
aaaaagacag
tgtaaggtta
aggtattagg
gaggcatttg
cactagattt
ctgggcaggt
ttgttgcgag
gtacaattac
agggagtgag
gggaagaggc
aatgacaaaa
attggataag
gtgacagcag
tttgccacte
ttcttgetcet
agagatgctg
atatatttta
attacatgaa
ggccaaaatce
caaactcctg
tataaactgc
ttgaatacct
aattctatcg
ggttttctte
tcccagcaaa
aatgaagatt
aaatacggtt

gggggtcetgg

ccagagttga
aaatctaagt
aagtcacagg
tctaataggt
cattatacac
tggtattgta
aaatagtagg
cactgccccet
tattaaagga
acaggaaagyg
cgcaaggaga
tactagcaga
agtatccaag
ttgctgcecteca
aaatcagaga
agcatcagca
ctggactttt
ggaggagcaa
ccaaatgagt
tgtttecettt
caagggtaga
tttetgtttt
ccaagtacta
tgcagtctgt
gattatccac
tattaaatca
attgtattct
taaaaaattt
taaacagtct

gtgttaccca
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taggtacaga
tttcaagtac
aggaagcatt
gggtaaagtyg
acaatatata
aaaaaaaaaa
gttaaattta
gtctgagtcet
aaggctatgt
tgatggtgaa
taggaaagac
agagacagac
aaggatgggg
ccaaatgetg
taaatgaatg
tagatcctca
atgtcttgat
cagaacaaaa
ttgtggtacc
acttctccat
gtgcactgeca
ctacatggca
atagccttca
gtgtatgtgt
tctaccttece
cagttttagt
aatggaggaa
tcctccttat
gtgttcttgt

cacaatgget

PCT/US02/33542

atgtagcaac 1260 -
ctgtaaccgg 1320
tggggaatat 1380
ttatttgtet 1440
ggattaggat 1500
aaaaaaaaac 1560
cagactttgc 1620
cagtttecte 1680
acattttata 1740
tatgtgagag 1800
tctttgggaa 1860
aagagtttca 1920
agaggtttecce 1980
aaccctcaga 2040
ggagggaata 2100
atgcatacaa 2160
accttcagca 2220
ccttecatage 2280
atttattttg 2340
gtaaataacc 2400
attgccattt 2460
gtagttectte 2520
tttttattet 2580
ggtagtagtt 2640
ttacaatgtt 2700
gaatctgaaa 2760
aataaattct 2820
ttaaagtatg 2880
attctgttca 2940
gggtttgatt 3000
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gcttggtggg
aacttgcaac
caaggtgaag
ataaaggcag
tggagaacaa
agttcatcte
ggatgggett
gataggtaca
cctgagacat
tatttcatge
tgctgagttc
taataaagct
gcectecgage
tttttctcta
tcccagette
ttcctetceaa
atgtgagggt
tgcaccactt
tgatacttga
ttatgttaca
cgttteccac
aagttgatcc
ccteeccaacce
gagtgtatct
gcattgtggt
ccaacagggt
tgcttcecact
agatccttag
ctgeccgetgt

gtctttgtcet

tgacagtcca
aagtaaggag
acagggcttt
agcaggcaca
gctecteect
caactcaggce
cttegtggac
ttttcatagt
tccacteecte
tgaccgagtg
aaataagttt
ggagatgaaa
gtcectetgge
ggattgaggt
caaaagattt
aaagcgtete
gacccagtgg
ggtgaccctc
gaagaactca
attttecgecag
tttggaaaat
tcatgggtaa
ctccagageca
caatcctcca
tagtctggag
gaagtccact
cttttggget
gaattgcacc
ccactgettt

catctcggtt

aagagcacaa
gacactggga
tatgaggecca
attgtcagtg
gggcagggtt
attctggatt
ctttttgaaa
gtgtactcca
attcctgagg
tgttgagcectce
ttcggtcacc
ccgtttgagt
aatctagatc
ctggtttcecc
aaatatcaga
tcaaaaaact
ttcectagtg
ctgggtgtca
ctcaggtggt
cctagttgte
gcceccccgaa
tctggctagg
cagagtggcc
gggcaccaac
atcctgttge
taccgcececcetg
agatccaagt
caaccctcectce
gcccatagea

gcecagggttg

gtaaggagga
ataattcccc
gttttctgag
atgcttecac
tttagtatca
caactgtttt
taacaagaac
aacctcatgg
gtttagagac
cctaaagtta
tggagttget
cttgaggaca
ttetagtgtt
ccacccteag
ttgttatgca
ctctaaggtg
taaccccatg
cgtgaagcag
ccagggatgce
aagactgagg
tctaaggatce
tacagattgc
agggatcagg
tggcaaaagg
tagatcctag
aaggagcacc
gatggcctag
aggcaacatg
agectttgtg

ttacccacac
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tttaacaagg
aaagcagtge
tcatcctatg
atggtcgeat
taaagaggag
ttttttttte
ttcaagatgce
accctgggtt
agagttcatg
aaggagtgag
caaaggggct
caaagtttgce
ggagtatgca
acacaaccct
tatgtgtgat
tagatccaca
aacatcccca
ctgcececttt
attggtaaga
gcttccagat
ttaaacctgt
tgtttattgt
attgccagtt
tggaaactaa
gagttttcce
aaacaaaagg
tggactctac
agcacgttag
aagttagcgt

aatgagtgtg

PCT/US02/33542
ggattttcat 3060
ctttgtgaac 3120
cagaggtgga 3180
gtatagaaaa 3240
agtttgccaa 3300
ttectgecag 3360
aacagttaca 3420
aggaatccct 3480
cttctgtaac 3540
actecttggge 3600
gatattgttg 3660
tactgcattg 3720
acctaatggg 3780
caggatctga 3840
aattgaggtt 3900
gtaagccaat 3960
aaactctgat 4020
ttttaaaagce 4080
gectettete 4140
gtacctgggt 4200
cttcctggaa 4260
gacagggatg 4320
gccatgatgg 4380
aacaagaggt 4440
ttttagtcag 4500
tecggaccac 4560
cccaagatga 4620
cccagcecaag 4680
tagaactgga 4740
tttgattget 4800
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tggtgggtga
tgcaataaat
ttcaaacaag
ggcagagcag
aataagctcce
accteccaact
ttctggaact
ttcacagtgt
gaagtcaaaa
aatttacgga
ggaattggcet
ggtaatcttt
gcataagtca
cacatgcatt
atcagatgga
tacctttaca
attagactag
tatgtaactt
aaagaaggtt
tttctttaga
attcaggccce
gctectgggcet
tttgaacacc
attaaatgaa
tgatcttaca
ctgtgtccat
gttaattagg
attttattgt
gtétgcatgc

taaattctta

tagtccaatg
aaggagggta
gcttttatta
gcataatctc
teccatgggea
caggcatctce
tgtctgecaag
gtaccccaaa
tttaccttca
tgaattccaa
ggtgatcatg
actatggtta
tatgcaagtg
atcactaatt
ctgacacatc
gttagatgga
aggaggtgac
gggcaaatca
tgattagatt
acacatgatt
tgtcaccttg
tttcttcaca
ccctgaattt
ttaagtcact
ggagtccaat
tttttagtat
gttctccaga
gggaattgge
gggagaaccg

agactggaaa

accacaacaa
ccggggataa
ggctagttag
caatcatgcce
gggtttttag
tgaatccaat
gataagaact
acctggagaa
cgtgaggaga
agagaaattt
tcaacatcct
agtcecttat
aactggttaa
ggtttectatt
tgtcatctct
tttgtggtac
ctaagcgttt
ctccatctec
atctctaagg
ttatgcgtge
acacgtttgt
aagagtgccet
gtaatccgtt
tccagtgget
ccagattgcet
tat£ttcttt
gaaacagagt
tcacatgatt
gaaaagctgg

gcctgaggac

agaaagatct
ttcececcaaag
cctctaccte
tctagatggt
tatggtaatt
cagttttitgt
caaggtttaa
actgggttac
gatttgaatt
atcctggtaa
aataatgttt
gatgatgact
tatgecatgtt
agttaagaca
gatagtgtat
gaattaaaat
tcatttcaga
tetggectea
gccttctaag
ctgtctctet
gtttgagctg
acaggctgaa
tttetttttt
atggaccctt
tcaattcatg
gtccaaagaa
caatagcatt
atggagactg
taatgtgatt

caagagctct
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aacaagggga
taggccecttece
atatgcagag
tgecatttatg
gggagaattt
tttgacaggg
tagttccaag
atgtgctttg
tctgttgaat
tgttaaaata
attaagattc
ttaaaaatgt
acagatatag
gatgatgtaa
tttctetect
gaaagtgttt
tccatcatga
cttagtttte
tctgtgatte
gaaagagttce
gcteceetggt
gtactcteat
tttttttagce
atgtttectt
caaacctgcet
tattgatata
catatagata
agaagtccca
ctgaagaagg

gatgtcagag

PCT/US02/33542

ttttattact
caattaaagg
gtggaataaa
aaaaatatag
gccaaagttt
atgggettcet
tggattettt
agaaccatga
ttgtetttog
tettatgeta
tacatacgtt
tcattttgca
tctgtecaat
tgctaaagag
tatcaagttt
tgcaaataat
accaaccatg
tcaactacag
caagttttct
acagtatgag
gettgtgtceca
ctctecaagtg
actagttctc
atatacccag
cactgttcta
ggaaggttgt
aataagagag
cgataatgcet
cctaagtaag

ggcaggagaa

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600
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gatggatgtc
tttgggcact
cttagtctac
aataaagttt
ccacaaggat
tcttttgttt
ctattcatgg
tttecttttg
tecgettetge
gtcaatgcca
cttcaccttt
agctctttte
aagccttatt
agctgtectt
ttataaatct
.ttttagttac
aaagggtccc
ttaacatttg
catccaatct
tgccatctge
ccetetggta
atcatgggac
tttttecteta
tattcttatt
ttgaactgtt
catcataaac
accatcettt
aggcaggcca
cagatctgtt

tagattcctt

ccagcttcaa
cagtggattg
tgattcaaat
taccagctat
gttaattctt
aaaggttcat
cattcaggag
tagctggett
tgtaagtgac
aaagatcagg
tggcattttc
ctgcctecca
tattaggacg
agtcccatca
catagtggat
actctttgta
cagattaaat
aatcagtgga
gttgcaaget
ttgatctggg
ttgagaacta
tgctcagecet
tccatecatce
tttatctgat
ctgggettta
cataaggcat
gataccttgg
ttacctgggt
ttgaggcaat

aggaacttcc

gagagaaaaa
ggtgacacct
gctaatctcet
ctgggecatcce
atgcaaaatg
aggctcctte
actaataaac
tgtcacagag
ccactcetett
tcaagcaagg
attgtcaata
aagaagctac
aaaccaagaa
tggattccte
tttgeccctet
atttatgatg
attatttctg
ctgggtaaag
taaacatgac
acatcggtcet
catcattgece
cectaatcac
ctecttggtte
agtttgtgtt
agatttatac
ctgcttctag
tttgctctaa
cectgggcte
gacagtaagc

aaagggtacc

gaacttgccce
acccatgttg
tcttaaaaca
cttaacccag
getttattcet
taccctcagt
tcatttettt
gcacaccaga
agagcacctt
gatttctaaa
cccattaatt
ttecttttcet
aagataatac
agacgctccce
aagtaagccc
gttaatttta
gatgtgctgt
cagattgccc
aaaaggagga
tctgeccetcea
tttcctgagt
tttgccaatt
tgtttetttg
tgcectettet
tggtatttta
ttttggtaaa
tgggaatcga
atctctgtet
taagaaaggc

acaaataagg
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ttaatttgca
gtgagggtgg
gcectecagagg
tcaagctgac
ttgccatcta
ctteccaaggt
tcaagggata
gcccagggec
gggctctgtt
tecetttttec

tttgtacgeg

tatgctetcet:

ccattggatg
agaaaaaatt
atggtgaagg
tgcggcaact
gagggtattt
tecteocaaggt
ggaaggggga
actgtgactce
ctccagcettg
ccttacgetg
gagaacctta
ccagttttat
ccttacggaa
aatgttgatg
catctatatt
tcctaggetg
agctctttgt

taaaaagttce

PCT/US02/33542
tttggttcta 6660
aacttcttta 6720
cacacccaga 6780
acataaacca 6840
atcttaatat 6900
cctteatect 6960
gctgtattece 7020
tttagcatac 7080
ataattaaga 7140
aataccctgce 7200
ttcagactac 7260
tetgecttte 7320
caaaggagat 7380
cctgtaagtg 7440
caatcccatg 7500
tgactgagac 7560
acagatgata 7620
ggatgggcat 7680
atttgectgte 7740
gcaccatcag 7800
cagacagcag 7860
taataaattt 7920
actaatagag 7980
ggcccaaact 8040
ctttececta 8100
atttatgect 8160
togttaattgt 8220
cectgetggce 8280
aagctggcga 8340
tgtggaggtt 8400
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ttaccttcaa
aaaagaaaag
acttctttgt
tctggtaggce
caaatatttc
tgttctectta
tgtccccacce
‘gaaggtgatt
ttctcatgag
tgctctgtec
cctgaggect
tettttettt
atacagcaag
agatgagtct
actgtgtgaa
tacgctccecac
cagtgagatt
agtcttatta
gcttaaatgg
gtttggacag
ctaccaggga
aggattggga
ctecttagtga
agcagggcta
agtctcaaaa
acacacacac
aagcagataa
acaaagtcat
ttaatagaaa

acaatattat

gagtagctca
ttggtaactc
cagacagaat
aagagaaata
taaatgegtg
ggctttaggg
caaatctcat
ggatcatgga
atctgcecttgt
atctaaaatg
ccccagteat
aaaattaccc
taacaaaagt
aggctcececcag
ttcaacctct
aaaacctttt
tcecctaaatgg
caagtagcct
agtggtactc
atctcaaatt
aagaatcact
gacatttgaa
acacaacaga
aactattcct
atgtcaagct
acacacacac
caaactecctg
tagatatgca
cagacccagg

aaaaatgatt

ttogtaaagtc
tccetgettt
ctatetttte
catgetatge
tttagacaat
agagaaaaaa
gtcaaattgt
ggcagatttt
ttaaaagtgt
tgectectte
gcttaatgca
agtctcaggt
agtccatagg
gaagcccaaa
acagaggatt
ccttgggacce
gaacctectgg
ggaattagta
tgatctgtte
gcaaagaaag
gcaaagtaga
tctgatcagce
aggattacct
acagtggtat
gaaatctgtce
acaaatgcaa
acactccata
agaagcagga
aataacagag

aaagatttaa

ttttgtatgt
gcttgtaaca
tgtectgtgtt
tagtgttcgg
atggtctcta
aacatgtgca
aatccccagt
ccecttgetg
gcagcacctce
atctttgttt
tagecctgtgg
agttectttat
gaatatcaaa
ggcaaactct
taggagtcta
cacagagagt
cttggccaga
tgcttectgtg
ctcttttgat
caggcttatt
tgtgtactga
cagagtagag
ttttattttt
cctaggtgca
tgccaaaaaa
agcaataagc
acataaaatg
aaatatgacc
attatggaat

aggaaattac
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ctaagttaca
tattagctga
tettttteag
acacaaaaaa
acgtcecctta
agtgctatgt
gttggagcag
ttcttgtgat
cgectgetcet
tctgccatga
aattgtgagt
agcaacgcaa
ccattecatct
aggaaaagaa
aaaacaaaca
tagaacttta
cagaacatgg
acacatacta
cacctccaaa
acattcagta
ataattccca
agacttggat
tatttttaaa
cctttaaaaa
agaaaatcaa
caacacttaa
tacgatttcet
tatcgtgaag
tatcaaacac

atataggaaa

PCT/US02/33542
tgcttagaca 8460
aataacactg 8520
aacatgcatc 8580
cgatgaagag 8640
aaatttgtaa 8700
tttggatttg 8760
gggectggea 8820
agtgagtgag 8880
ttcttectee 8940
ttttaagctt 9000
cagttaaact 9060
gaatgaacta 9120
cctteatatt 9180
atcttcctta 9240
gaatccctcc 9300
taagcctgat 9360
agctatctta 9420
cacacagaca 9480
cttgageccat 9540
caaagaacaa 9600
aaacttagaa 9660
gaacctggaa 9720
tttttttggt 9780
tcttaaaata 9840
acacacacac 9900
tecctetttaa 9960
agttcagaat 10020
agaaagcaca 10080
agactttaaa 10140
aagagaagat 10200
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acaacaaaat
tcactggett
gagcaatcaa
tgtagagtct
ttccagaaag
ttgattaaaa
cataccagga
agcagtcaga
gacttctcat
ccatattgtg
agcaaattat
ttettttecac
agtaacatca
atataatgaa
aaaatctgta
tgtttaaaga
tagtgagttc
gtaattttte
tgtattagct
agcaaagaag
ggaattctge
atgggaaggyg
tgtttgtggt
tgaagggcag
aataaaattg
ggaagttatt
tcttagtaat
cagagattta
gtttgtttgg

tgtecgecccag

aaccagtgga
tgtgtaacag
aataatttaa
tagtgacctg
agagagtggc
gtatgttcta
cacatcaaaa
gtggggagaa
cagaagcaat
cacaaatatc
gagagaattc
aaaagaaaaa
taaatatgtg
ttgcttaatt
acaactgcac
ttcttatatt
aaaatgaatc
aagaggaaat
aatattaaat
agtagaagga
tgagacagaa
agaaggaata
gacattagtc
ggaagtcagg
tgggaatata
tcactatggg
gccaaagaat
gagcagaaaa
ttttgttgtt

gctggactge

acttctgaag
tagatgagat
atcaaaagac
tgtgacaatyg
agaaaaatgt
gaactctgtg
tcaaatggct
agacttttta
gcaagccagg
ctttataaaa
attggtagca
taatatcaga
aatataaaca
caacaaaatg
aaatgttagt
cggcatatat
ttataaatcc
tctttagatg
gtactaaatt
acaagaaaga
tttatcttet
tttcttcata
cacagagttg
tgattaaatt
tgagttcaaa
gtttatttgt
aggtataatt
ctagaattaa
tgttttttgt

agtggtgcga

ttgaaaaaca
actggagaaa
acatacaaag
tcaaacaatc
ttaaagaaat
aagttaaaag
gaaattcagt
taaagagaag
aaacggtgga
gaaggcaaaa
gacctgtact
tgaaaacttg
gacttttett
tattgtgcag
ggaatggtgt
gaagagatat
tagagaaaca
taaagttgat
aacatgctac
cacaatagcc
gtggactttt
ttgtaagggt
ggcattttte
gatataagac
tgatgggtga
ttggaagaat
agagtgataa
agatttcaca
tttattttat

tcteggetca

10/161

cagtacttga
aatagatgaa
acacaagatg
ttacatacac
aatgagcaaa
gtaaatacat
gataaagaga
caaagatagg
atagtattca
gaaaggaggc
acaagaaaca
gatctaccaa
cacaagcttt
tttataccat
gatggggtta
gatataacga
aatactgatg
gtagccactt
tcecccteaca
tttctttget
tgagaaagtt
gcatctgaag
tccagecagtg
tggcatgtca
gatctaatce
atagttaaat
aatgagagca
ggtgggacag
tttgagacgg

ctgcaagcetce
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aatagaaaat
tgagcttaaa
aaaaacaatg
gaaatttgta
attatcctta
accccaaacc
aaatatcaaa
aattatcact
aactagaatt
attttagaaa
tttaaaaaag
agagttgaag
tgttttttaa
atgtggaaat
tggagtatgce
aagaagactg
taacaaacta
aaaaataagt
aacaaacact
ctatgaattt
gttaaaaaga
atggagagca
attagccatt
gatagacagt
aaatgtgtga
ggactagagg
gtgaaggcaa
ttttetgttt
agtctcgetg

cgectecegg

10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940

12000
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gttcacgetyg
acgecccgget
ggtctctatce
aggcatgage
tgcaagtgtt
tggtgggetg
tagaccctga
gttttttata
gctgaactaa
ggaatattac
ctetetttece
ttatttagaa
tattgcatag
atttctatct
tagatgagga
agagaatttt
atacaattgce
aggtctgcag
cctagcatta
cagagtaaca
ctttectttat
cttgecteca
caaaaataag
tggcaatttce
acagtgacct
aagtattaac
ttgtaacagg
tacgtctcca
tatatatata

actagggaag

ttctcctacce
aattttttgt
tectgaccte
caccgegeec
gattggtggyg
tccataaaga
gccaggtgac
tgcctaatga
ccecgttgeag
cggaagtecte
aatcatatgt
actttaagga
gtcggtatgt
gatgtacttt
aactgaggct
aatctggaag
ctctgcaatt
agtgaaagaa
aattcgtaat
aatagatcat
ttggtctata
tgacagatac
ttattaatct
tagaatattt
ttgagttaaa
atctacaget
aggaatctgc
cccagatgtt
tatatatata

gatgtagatt

tcagcctect
atttttagta
gktgatccgece
ggccaggtgyg
gtccgggagg
tttgtatctt
aatagcctgt
ggtccatgat
tactcagtaa
cttatggata
taagaaatat
aggtaggatt
aatgcagagg
ctgtatgttt
caaagagata
gattacctgg
acctgggget
attattgata
tcttettaat
ttggettttg
tctttatttt
tgatggtctg
tgattttgtt
tgtatagact
atatcacatce
cccctaaate
cactcctttt
cttecctect
tatctcecttg

acatactttt

aagtagctgg
gaggcggggt
cgectetgec
gacagtttta
ctgttattga
actcaagaca
gatcaatagt
ttttgacttc
atgttgaata
aaatacagta
aaaaaacaag
ataaatatca
aaaagctggg
agtgaggtgt
tcagctctet
aagaataatt
tttattcact
gatttggtta
ttttattttg
atttgtcatc
ttgcacatca
ccatcagtta
attttgtttt
aattactcaa
atctgatgtt
tttttttttt
tttttetttt
ctgectgtga
tttttcaaaa

ggttactgta
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gactacaggc
ttcactgtgt
tcccaaagtg
ggtgacatca
ctttgtgaag
atagtgggat
attttcaggy
cccatgettt
tttatgatga
gctactaata
tgaatcactt
atatctatat
agaagcacca
gaactcttat
gagttgtatt
ttaattttga
cttectggtca
agttatctat
aaatgctceca
tactttctcet
tgtatataca
ttttaataat
ctcatctaga
tttgggctca
tatgccttaa
tttaactaga
ctgtccttte
tattctacta
tggaactttt

aagaataaaa
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gcctgecace
tagccaggat
ctgggattac
ataagtgaaa
ttggcatgct
ttgagattca
gataagagcc
aatttagtca
gaaaactagg
tttacttata
ctactatgca
tcagatatta
acataagcca
aattacttta
agactgatac
aataaaactg
ttgtaattag
agctttaaac
ttaaactaca
ccatttettt
tttgtgattg
tagtaattgg
caacaaacca
agttttatat
tgtagttttt
gctcagtatt
cattcagacc
tatatatata
ggagataagc

aaaggaataa

12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740

13800
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aattaacatg

atctcattaa
ttgaggetgg
aaatagttta
agaaaaaaat
taatagtaat
atagattaac
agattccttg
aatgatggtc
gaaagcatac
caaccaatgg
agtgtggtct
cattagacca
actgecgecaca
tgaagaagag
agaagaaggyg
ggtgaaatgg
cactacagat
ccccaaaggt
ttaggagaga
gcatcagaag
tattgcaata
cttcatttaa
ggaataaatg
gttccaaagg
ctaaagccac
catcttcagt
gatcattgeg
tggtgacata

atccttacat

tattgagtct
tcttectgte
ggaggtttga
taattgaata
acttttaacg
ataacgcaaa
tagggttctg
acctgactcc
cacatggtat
caggttaaaa
aaccactgat
tgtggtgaga
catggccacc
ccttgaccag
aactaaggtg
agtaagcaag
aggccatgtc
tataggctgce
tttaacttte
ttcctgaaca
tagagatggg
tgacccagta
attgtttcaa
aggtcagata
aacgtagatc
aggccacaaa
tagctcagga
tectttttag
attataaaat

tagactaacc

acatttatcc
cactatatta
ttccaaaacc
atatttggaa
gcagacaaaa
agataaaata
taatgtaaac
agacctcctg
ctttaaaaga
aggtgaaatt
gcecettetge
gatcaagaag
tggctccagg
gtgactggaa
ataaagccaa
aggcttactg
cctcaaatcece
ataaccaata
ctgatcaata
atactgtcaa
atcatgtett
acattgattg
atctacttaa
taagtttact
taggtatcte
agttttectte
gttgcaatga
gatgcttgte
caatagttet

tgacaggttyg

catcactctt
tgtattatct
tatttettet
atgagaagaa
gttagtgatg
ttaaataact
aagagtcaac
aatcagaaac
cacaagaatc
aattttcaat
tcaggctatg
ttecgactca
cctetgetge
gctgttggte
gataaacttt
tttggagectg
taaacctctt
ttattataga
tttaataact
tccagagaat
cctggtttte
gttceccctaga
aaagaaataa
tetttetttt
atatgcacca
tcggtttact
tgacaaaagt
tatcaagaca
gacatcttgg

ttgttttaca

12/161

ctcaatcatt
tcatattatt
attatactca
ataaaaqtct
ttagcaacta
aacctgtatg
ggtggtgttt
tattgggatg
aaggaaaaaa
ttettcatca
cttggtgcac
tctttecace
ctectecetgge
cagctecaget
cattttgttt
gcagtgtaat
ttattecccee
agtagagtag
taagagcact
ataggtgaaa
caaaaaagaa
aaaaaatttt
tcacaaacac
gtaggcctac
ctgcatttga
taattcccta
agactgttca
gacagagaag
taagagaggt

atatttttte

PCT/US02/33542
tacatatatc 13860
aatgaggaaa 13920
attgccteta 13980
cagagcccta 14040
ggaagaacaa 14100
aaattcattt = 14160
gatcaaatge 14220
ggccactgat 14280
aaaatgaaat 14340
aatgttgaat 14400
tgacaatttt 14460
atcaaagctg 14520
caagtgcagt 14580
gcaggaactt 14640
tggaaagaga 14700
ataaaaatat 14760
attaaaaatg 14820
aacagggcca 14880
gatggaactt 14940
aacaggagag 15000
acatagtcga 15060
aatgcggttt 15120
cattttgtca 15180
taaattagta 15240
attaaagtct 15300
atccttcate 15360
caggacaagt 15420
ggtcggtcag 15480
gcatgaggec 15540
cacttctata 15600



WO 03/035833

tgcttaactt
ttaaaacatt
tctetaccte
cctgtatgte
tcetttttag
ttcattttat
aactagtcac
gtggctactg
tgttttctat
tgctactatg
atattttcaa
aacgcgtgca
ttatcgtgag
ttactgttgce
attttgatta
gacaagggtt
gagtgacaga
aattgttttce
tcttgtttac
tggctgecatt
ctacaagagg
atatatattc
ttattgagaa
gtttctgaat
aaacattttt
gagtcagcett
ttggcatcaa

cceteecttt

’

attaaccatt
cacaaagttc
ttttetttaa
cccatatact
tattgaatga
tectgttacat
tagccactag
ccaattaaga
ttagtggaca
aacattcttg
tttttatttt
cacacacaga
gcaaattgca
atataaattt
gattctagtt
tectggtcaag
gttatgatct
tetgtttttg
aggaaccaca
ggtatcactc
tagtctgatg
ataatgtttt
cacttecctet
gtttggtaga
ttattttaaa
tggaatttat
attactcata

taatccatac

aatttgtecta ttattttttt

tctttggact ttcattagtt

gtttctattce
atagagctat
gaaataccgce
tatacacatt
tatgccectggg
ttatgaagta
ctactagttc
tatgctatat
tttgggttgt
aacatatttc
ttatcacaac
tatgtcatga
taccatctte
cataataggc
aagtctatag
aatatgatat
tttgtaaagt
gcacaaattg
agaaaatttt
tgatgctetg
caaaatgaaa
tgtctggtat
tttctetteg
acttectttgt
atagtgtagce
acttttctag
gtattttatt
taacataatt
cctcaaataa

ttcattgttg

ttaaaaataa
aaaaagagac
tgttaaccgt
ggatcatact
ggatctacac
ttccatacte
gataccttag
gtgtatttca
ttatagettt
ttcatgtgtt
tcagtgcaaa
actctectct
ttcaagagtce
ttgtcaactt
tttgattagt
atcttcccat
ctactcttaa
atatttatat
aatcatttte
aaatttattc
tgactcagtce
tggtataaag
ttaacaaatt
aaaactatgg
agttatagta
gaattcctta
ttcttttaaa
tccatcttet
tcagttgatg

gcattaattt

13/161

aactaataaa
aaaaatgtca
ttttttttee
atatgtactg
atatctacge
gtggtcttca
tcacattaaa
ctttgcagat
tttgttgtta
taaaagtttt
acacatctta
cctetetect

cgatagtaat

ccacgaaggg

aggacattga
atgtttttat
attatccctt
gtgcttgata
tttcttaaaa
aacttttcta
aaaatagaat
gttatagtag
ttgecttaga
tggecttgtte
tcaaatatta
tgtttegttt
tctctatgta
ctttttcaat
actttgttga

ttacttttcet

PCT/US02/33542

tatacatact
ctgggtccag
agaaaaaaag
ttttacgtcet
atgtaaaaaa
ataccttage
tatttgaaat
acattgtgtt
ttecctagtag
tctecggatgg
caatatatag
gtcctetatt
tcttgatect
ccetgtecage
taaaaaacaa
attcgagttt
attttttaaa
tttaaatgta
tgtcaaatce
gtttttcagg
atatttttac
actcttaaaa
ttcgectagat
tattttcatg
tatttetttt
ttcacatgtyg
atctccagtt
ttecttecaga
tcatcttaat

tattttctag

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400
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catgagcgtt
acgtgatctt
cagcaaaagc
ttcaccttte
attacttata
tcttctaaaa
aacatagcaa
aagagtctca
tgtagtttga
gaatgtcgac
taccttgaaa
gtttcagagce
ttaaagaaaa
ttcttaaaaa
aaaaagtctg
ccctatagea
atttgtctge
cctecteccee
actcagggec
caacttaaat
atttgttaga
tatattacta
acttaactct
acttttcctt
gagtaattct
gatgtctgga
tgttgaatgt
ctagctaaaa
ggaattctca

ttgagaacac

taaagctttg
cttacctgaa
atgattgagt
atcttectet
agctaggtat
ataattgatg
ctgaagtttc
aéagtctgga
attggctgat
accaagggga
cttatcttea
aggctgttte
taatttactg
tgtatttttt
cgctgaccag
ccegetgete
tgctectcact
accctttect
tgaactaaat
gtatttatct
ggattgatga
taataaaaaa
tggttcatct
tttgatttat
gctttaccag
aataatgggg
gcttatatce
cagcactgta
tgcagttttt

aatagcatta

ctgcattteg
tcttacctte
gtgttcctta
catctecctag
attaaatata
tatctttcaa
cggtttacct
gctatgatgt
ggtgagatag
aaacaagaga
ggtectttgt
tcattcattt
cccaggtcecga
cactttgtgt
tctgtgtgee
ctctgettee
ttgtttaggg
cagtcagcetce
gccttatcecca
atagataaag
tgtggtcatc
catgtttgtg
cagcagtcag
aatccagggg
atatgcggcet
ctgaagatcc
ccaggaagcce
agttaactct
gacaggtata

ggaaaagtga

aggctgtcga
ctecttecaac
aagatagatg
ttttcatttt
catgttagca
catcaaatgce
tggectcaga
gcttttgaaa
ctatttttaa
gcetggetet
ggtaataact
aaaatggttt
acactgagta
gcaaaagata
aagtttagat
caggatccte
gcctggecag
agggagttgg
gaatggctaa
ctatacttaa
ttctecattta
gatatcctga
aaagagtggg
caggcactgy
atagtgtggyg
tctgtggcet
agcaaatccet
gacatttgct
gatagattat

gacccaagcet

14/161

tggcttgceca
agactgccag
ctgacacaat
aagctaagaa
ttgtaataca
acatttatat
agaagtgtat
atttgccatg
ggctagagtt
gtgtattatt
tctcttaata
aaaattctgt
aattgagatt
agttttcaga
ggcctcaatt
catgcecttg
gatcttecte
gagttggtta
agtttctcta
tttggaaatg
gataatttct
caggaaaatce
gatatttact
aaaggeccctg
aagaggttaa
gactgagttg
gtaaagtcct
gctcagttca
tacaaccact

ttaagagttt

PCT/US02/33542
cagcccaact 17460
gcaggcetgtt 17520
cttctcecttt 17580
atatttctct 17640
atgccaaagt 17700
taaaaagaat 17760
gtacatataa 17820
tcccaagcac 17880
gttcaaatct 17940
tatgaggaat 18000
atcagatata 18060
atcagtttga © 18120
gaatttctgt 18180 .
ctaaatgectg 18240
aagtttctgg 18300
ctgaggggte 18360
agaacgattt 18420
ggccttgggg 18480
ggtaccaaga 18540
ttagcacctt 18600
attattaaat 18660
aacagatgct 18720
ccgtgtatece 18780
aagaaataaa 18840
attttggtca 18900
attctggatt 18960
tgatgggcat 19020
ataagagtag 19080
tattcaagge 19140
tcaggatcta 19200
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atggatttat
ttttetggga
ggataacctg
aggaaatagt
cagatgtcct
aaacttgggc
tgatttacta
caagtatttt
agagctgaaa
taatatgact
agcatctctt
ataaaaaact
attggagact
agttcctgtg
gtatgaaggce
aatgtgtggt
ttcttaggag
tgcectacat
aggagagaaa
tttttttttt
aatagaacca
cacaatatta
atttgggatt
catcttttta
aatctacagg
ttaccagtgt
agatatatat
ctacaagtga
ttttcttgeca

ctceccttttga

gacctggaag
aagaaatggt
gaatgcacaa
gctatcattt
ggtctetgece
ctgagaaact
catgtcatca
cccagtecte
ctctaaggac
gtttcaatga
ggagttcagt
aaaatgtact
agtatcactc
gactgtgtce
aatgaaaaaa
atttagaaat
ccatgcatag
cactgattcet
catttgctgt
gagagctagg
aaccatgact
aactatccecct
gagaatttct
tggttetttce
aatgtgggge
tcagcactca
gtacagctac
gaggcttage
aattttcatt

agtttttett

cagaataata
gatggectgg
tcaatctcat
tcttectagg
ttttgagetg
tattaaagcc
tcaaaggagt
cttttttttt
caacaagcaa
ggagatggtg
cagtaagtag
tcctattata
accattctca
agggacagca
attcttcaag
ctacttagtt
ctttgtgagg
tgagaataca
ttaattttga
caggaagaca
tteccttgecac
gagccttteca
gtggatagga
acagcttttg
cgctcttaga
tgggctgaca
tttccttaat
cagactctaa
accaccatct

tgtctgagag

aacataacat
gtgtagetgt
ggtggaggtt
ttatctacat
ctctattcca
atttatttat
aaataatata
ttttaaaaaa
tacattattg
taaagcaaac
ttataattag
agtgatataa
atatattgga
ttaacccaga
aaatttgcat
aagtaagtct
aggtgatcta
tatgagactc
tctttttcaa
aattcctcat
aggtgctaaa
gtgatgtgat
tttgggaatt
aggtttgagg
gagatgagtc
ttggatccca
aaaatcttca
aaccagacta
tggagatgat

gcagtceatt

15/161

ctaccttaat
ccctgtgaag
ggaagaggag
gtacctgtat
aagataccta
ctttggccat
attaaagact
aaggtagaat
aaaagctttc
caagctatge
gttcaaaatc
aaaggagtgg
gacatgagaa
tattgacctt
aatttgggag
ttgcatggaa
ttttcttgeca
tcttatttaa
aagatctttt
cctegeaact
gtgagacatg
tgagaatttce
ttgtcaccag
acagtagagt
tggaaactca
cagttagaat
gttggcageca
tgtttecttt
ggcatgagta

tttctattaa

PCT/US02/33542
attggaatce 19260
gaggccatag 19320
gaggaggtag 19380
gaaagaccag 19440
aagccattca 19500
ttcctatatt 19560
atattgtaat 19620
tgaggctcag 19680
ttttttttte 19740
atctcagcaa 19800
tccagacgtt 19860
aagggtagta 19920
acttgtggga 19980
tcttgtgtga 20040
gagaatatta 20100
ttggecagat 20160
acattgtttc 20220
accaaaacag 20280
tttttttttt 20340
gcaataagtg 20400
gctggtttge 20460
tgtggatggg .20520
tgagggattc 20580
gtttttgaga 20640
gcttggatte 20700
ctcaaaaagg 20760
aagagaattt 20820
tttctagagt 20880
tacggcattg 20940
cagttaggee 21000
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aaaattgaga
gagaagtaac
gaatatgtca
tectectecce
gaaaaccaca
ggctgtgacg
tagtgetttg
atttctacaa
ataggagaag
tgcttaagac
tattatggat
ttacagggcect
atgaatgggt

ttccttgeaa
agatcttgec
ctagaaatca
tcttectgtat
agaaattggt
aaaaatgttt
tgcaaacagt
tgtgttctat
aagaaaccca
gaatacagac
tcaataaatg
agtgaacgta
cttataaata
cttttgecac
ttaagtatgt
aggtgcttaa

tggcagctag

tatttacatt
tggagaatga
gatcacctaa
agatgatcaa
cagtgtccat
tcttectgta
gctgtgetat
catctttgge
ccaéagctta
caggataagg
ttgatcttta
cctgggtgaa
tgccccaata
cagaaaaaca
taggtatgtt
aataatgtga
ttgtaacaat
gcatatctag
gcaagtatta
gtaagagttt
actcatgect
agtactttgce
ttcetttttt
gtttgttgac
acagccatgg
tttcctctaa
tatatatgcec
aaaaattaat
ctagtgectgt

ggttacttaa

atttgcataa
cgtgcaacta
atttcagaag
tgacaatttc
catttcatat
tttcttgtat
ttacaaaagt
agaaaatatt
agctgtaaag
agactatgga
tctecttgaat
gtctaagaaa
ctaaaagtat
gaggggaaat
gtgttgacat
aaatgaatct
acatttgagt
aaaaaaaggc
ggagtattta
cccagtgaaa
tcatggtcag
ggcttatctg
gtacacccaa
aéccaatggt
tetetttect
tatctcctee
tttattaaag
tttttettta
tcacaaaagg

ggggcatctc

gacttatctg
tggtttacaa
agatgaagac
taggagtgac
gcatcaacat
ctactcttga
ttctgagact
tgagactcta
ggtctaagag
ggteggcatce
cttatccagg
tattctggtt
atttecctcac
aaagaaacaa
ttttgtttet
ttaaatgaag
attgggcccec
aacaagtgta
agtcaaacaa
gaaaagtttg
attgaaacaa
aactcatceg
tgtatcaaat
tattttgtge
caccecctttg
ttcatgatcc
atttttttea
actttatagt
atggaattgt

taatgcttta

16/161

aaagttggag
tggatgactg
atagaagaaa
catatctatg
ggaagccatt
ttgttagaga
gtttcaatgt
gaatattcca
tagctccatg
tggaagataa
cacaaacttt
cttaaagtta
aataatatgg
tacttggcaa
tceccaatggg
ctatagette
aatttctctg
gtaaagggca
atgaagactg
ttttatgtga
ttatagctat
acatacatac
tattgacaaa
caaggatgtg
tctgataaaa
tactaatctt
cctcacatta
tttagctact
aaagatagtt

ttcaaaaggg

PCT/US02/33542

aataacgaaa
gcttctatga
aaggccettg
cacaatacta
aaatctcaga
gaataagttt
ccaaaagaga
aaatgaagaa
caggaaaatt
ataacataat
ggtgagaggy
cattctageca
cttgttttte
accatgacag
gtaccgtgta
tgttctattg
tggacattga
atatcagatg
gaactcatga
agccagagygg
ctctgcacaa
caagatctaa
aaataattat
tcagectetgt
teccagaatgce
ttagtcacte
ttttttatac
ggcaaatatc
ttcatgtecc

aaatttaaat

21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740

22800
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acttcctttt
ataccagaga
attaaaatta
atacaaggtg
ttgcccatta
tacttttgat
agtagacagc
ccattccata
gattttcctt
cttttcttat
cgatttctaa
ttctagetcet
catgggatgg
ataaagatca
atttactgaa
aattcttctg
tgaacagccg
cccettgact
cactaacacc
agcaaggaaa
gcttcagttt
atattataaa
attaaatgat
gagtagggca
tcacattttg
ggctaaggtt
ctaatttcca
caggtaactc
tecttctgta

caggcgtacc

cccecacgact
tagaaggaat
agtcttgate
cttteccaage
ttaaagtgtt
atggctgcta
tttaacttgg
cttattgcat
ataatcagat
tggttaagat
gtctggecatt
ttgacctett
atagaacctt
acatcaattt
aagtagatgg
agatacatgg
tccactgata
gagaagagga
gatatttaaa
catggtaaaa
ctgtgtaaaa
tgagttatgt
gcactcgggce
cacaatggcecce
aggtagaatt
aggttgggtg
gcaggaaggc
ttgggttgta
tgtatctecte

ttaatgacca

tttgtaatca
atagtgaaag
tatacttgtt
catgcecttat
aaaccaaatt
gagtagaaaa
acaataaagc
tttagttgga
ttatctcaaa
ggctgttecte
tgagtcatcce
aatctgecatc
tattgtttcc
tattccaatt
gaatgaagga
caaacacccc
agttcttcaa
tttttaaaga
tcatccattt
tagagatgga
ttgggataac
atctatcata
ctgatttagg
aaatataaaa
ttatctagtyg
tcaggactct
agtgaaggag
gatgagacct
tgtatgtcca

caccttaact

atatagatta
agagccaace
tacttatact
gtaatttaat
ctcagaaact
ttatgttgta
ttttaaatgy
gtgtgataat
gcctaccagt
tgtggagtta
aaaaggattc
tttaccaagg
tgttatatat
tttcaacttt
gttttgttat
ataatgatta
tcaatctett
tccagtcact
gtttgacatc
tgagaagcaa
agtgtaccta
gcaatactaa
cagttaacct
caggcagcac
gtaacatcta
agaagcatgg
aatctgttce
ccetgtgtag
aatttecteet

tgaacaccct

17/161

ttgcactgtc
aagattgtte
ttcattctcee
tctcatagceca
aaattgattg
ccactgaact
gaccaccaaa
gattattttt
tgttcatatt
cctgaaagat
tgtcagtaaa
tcattatttg
tcatggtatt
atagatgtct
agcaatgtca
atcatcaaaa
tgaaagcaaa
aaacttctte
ccagagactg
gactttacca
tctettatgt
gaaccaccca
taccttacct
aatcaagatt
atctectttgg
gcttaggtaa
agacttccect
aagttctcte
tttaataaac

tgtcatctat

PCT/US02/33542

aatgctgcca
ttgettgget
aataagttaa
acctatgacg
ttccaatttt
ggtgtatctg
taattattta
gacctattta
tgaccaaatg
gtatccatgt
taagagctat
tttgagaatg
attaaatgaa
gagaaatatt
ctecactttga
atatttttta
taattggata
attttctcaa
ttaaaaaaga
acttttttga
ttattgtgag
agacgtagcet
tactaaaggt
ttcttataca
ggaggagatt
acagaaaact
cctatattece
ctcttcatat
acattagata

ggagccccta

22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540

24600
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tttctaaata
tacacaattc
acataaaaat
cttaatctta
attataataa
gtatataatt
ccagaaattg
gggccattat
aacatggttt
tttectatat
aaaaatattt
tataccaaat
aagactgtgc
aaacgaattt
ttgctgttat
gagagacaaa
actacctgaa
taccttctaa
ttagtccatg
tatatgtaag
aataaataaa
gataagtagc
gacacagtgt
gagagcaacc
gaagaatttt
cctcattata
ttagggctta
tttcaattca
ttctgagecgg

agaaaaatct

aggtcatagt
aacccataac
acccatgget
gttttettat
anaggacat
atagttgtta
aataaataaa
ccgtatgatce
aataactggce
ggaatgattt
gctattgttt
taaagagtat
acggtcaaat
cctcagectt
gaccacttca
tagcttccceca
cctcaaatat
tcecttetat
tagcatgtaa
attacagaat
catgatgcct
ctttaaaaga
taaaactgca
ttacctggac
tcacttttac
agaaaggagyg
atttagttat
tttgccttag
ctaggacctg

ctcaacagag

tacaggtcct
agtgatatat
tttcctagag
ctctgecagtg
ataggtaata
ttaatgcatt
gttgaaagat
agtttttgaa
tatcataagc
ctttattage
gtaagaaaag
gtatatatat
tgggttctaa
ttattctgeca
gacattgaaa
gaagagagcg
gcgtagacag
caggcacaaa
cttcatgaac
gtaagtgcag
ggcaccattc
tttatgattt
atgattagga
tgggagatgg
agtgtgttga
tgaggaacat
aaattgaaca
aagccaagta
ttggtagaat

tgtcggataa

tggggttaag
cattaagtaa
agtageccgta
ggagtaaagc
gtgatttgta
tattttatge
ctgaagtagc
ttagcaatga
ataatttaaa
ctatagaata
cactgtgetg
tttattecte
ctgectatgag
ttecttggtaa
aatgacttag
attcatgcag
ttcagtattt
cagaaaccca
acattctgtt
attacatagg
taagcccaga
agtgaagtag
atatacagat
gtgtaataat
aggtgtaagc
tccattttaa
tgttcttaag
gacgtgtaac
tgtcatactt

acccacagta

18/161

aggtcaacat
gagataggca
agtgacttte
ttcacagttt
aactgtgtta
cctatgttte
tgaaaggcaa
gtgatttcac
atatgttgca
ttgagaggca
aacgcccatyg
tgtcaaaaca
ttaaacttcc
aagttttggg
gagaaacagc
gggtcattac
gccagaatca
gagagaaaga
ctttacatgg
ctagtcaaca
gaggccagag
tacaataagc
gctgetagtgg
ggtaaaaaag
atggcaagat
actgctactg
ggaatggaaa
ctatgtgcga
ctggaacaga

gctccatacyg

PCT/US02/33542

ttttgcagag
gatattaggg
cttcaaaagt
tgtctgaagt
caaagatact
ctagattttt
gtagaggcag
tgtaaacatt
tgtttcacag
aaacaacttt
aggggagaaa
atgctggtat
atctttgget
ggctgacaga
cacagcttgg
cacatattca
gtacagaagt
gcacagccct
ctcagataat
tgcagtaaat
ccagaaacca
aaataattat
gagtattcag
atttcctaag
ttattatctg
agaagaaata
ctecctggett
aatactagta
cttccaccta

tccaaagcecac

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500

25560
25620
25680
25740
25800
25860
25920
25980‘
26040
26100
26160
26220
26280
26340

26400
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acaggacaaa
aaataatatt
aggtctaacg
caacaggaat
tggaattgtt
gagcaatgtg
tgctatgetg
caacttctet
gtcacagtag
attttattat
ctaaaaatct
tcaaatattg
tgctacatat
ttagttatat
gtgtgatgtt
agaacatgtg
gcttcatcca
gtgaatatgt
caagtctttg
cagcatgatt
atttctagtt
ttacagtcecc
ttgtttectg
gttttgattt
ggctgcataa
ggggttgett
ttgtcagata
atggtagttt
tcggettttg

tcetgaatgg

atataagaca
gacgcttagt
tgacttgecca
accacagtga
gacactgggce
tgggtcccaa
tttgagtgag
tttccagaac
ccagggtaaa
acattttect
caattaattt
ttttaatata
gtatacatgt
ctectaatge
ccecttectg
gtgtttggtt
tgtccctgea
gccacatttt
ctattgtgaa
tataatcatt
ctagatcctt
accaacagtg
acattttaat
gcatttctet
atgtcttett
ttttcttgta
agtagattgce
cttttgctgt
ttgccattge

tattgcctag

gttggtttat
aactcagggt
tccctggatg
agccaagtgg
ctgecctetet
atgatacttt

gtcagcctaa

cacgtggaga

ttcactcatce
aaaaacagac
ttattaattt
tactttaagt
gccatgttogg
ttteccctece
tgtccaagtg
ttttgtectt
aaggacatga
cttaatccag
tagtgccaca
tgggtgtcta
gaggaatcgce
tacaagtgtt
gattgccatt
gatggccagt
ttgagaagtg
aatttgtttg
aaaaattttce
gcagaagttc
ttttggtgtt

gttttecttet

ttacatgtaa
cecgttggagt
aaagattgta
actecctettt
tcagccacag
tccttectat
agtggttttc
tacagcagaa
ttttteteac
atatatatct
gtccattett
tctagggecac
tgtgctgecac
cecttecece
ttctecattgt
gtgatagttt
actcatcctt
tctatgattg
ataaacatat
cccagtaatg
cacactgtcet
cctatttcte
ctaactggtyg
gatgatgagce
tetgttcaca
agttctttgt
tcccattetg
cttagtttaa
ttagacatga

agggttttta

19/161

aacaaaataa
atctgtacct
ttcacagcag
tcctagaagg
catctgtatce
agaactcctg
actgctatga
agtgaccttg
ttattcagaa
tgccttgatt
taaactagta
atgtgcacaa
ccattaactc
accccacaac
tcaatttcca
gctgagaatg
ttttatgget
atgcacattt
gtgtgcatgt
ggatcactgg
tccacaatgyg
cacatcctet
tgagatggta
atttttttca
tcettegece
agattctgga
taggttgect
ttagatccca
agtccttgee

tggttttagg

PCT/US02/33542

taaatgtagt
acatggatta
aggtttectge
gtecttecte
atatatgcca
ttcatattta
agattattgg
ttaaaaacaa
ttcecactttt
ctttattage
acatgttgtt
cgtgcaggtt
atcatttaca
aggccccggt
cctatgagtg
atggtttcca
gcataccatg
gggttggtte
gtctttacag
atcaaatggt
ttgaaccagt
ccagcacctg
tctcattgtg
tgtgtctttt
acttgttgat
tattagccct
gttcactttg
tttgtcaatt
catgcctatg

tctaacattt

26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140

28200
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aagtctttta
ttttgtatte
atctcactge
aggaaataaa
taccttttec
attttttttt
tagttgctaa
ttggttacat
gagcagtata
tcececgeaag
gctgeccacat
tagagtaata
tatggctgag
tgatgggcat
gcatgtgcaa
tgggattact
ttccatagtg
ttgcatccecat
taaggtgtta
attttttaaa
tccttagecet
tggattctgg
gtggattgtc
attaagtacc
aaacccttgce
atagcctttt
gctgetttet
accaaagcett
tttecttttt

aaccttcage

aaatactttt
taaagaatgt
cctaétaaac
atattataaa
ccaaggcaaa
tcatttttag
atcactttat
gagtaagttc
cactgcacca
tcceccaaagt
atcagtgaga
gtctecaatce
tagtattcca
ttgggttggt
gtatcttttt
ggatcaaatg
gctgtattag
gccaacatct
ttgcattgtg
tacatttgtt
actttttgat
atattagtcc
tttttactet
aactatttat
ctaatccatt
gtttagtaag
ataaagaggt
gatttctgat
gcagagctta

tgtaggttgt

tagtaactag
caaactatta
gtcttaacat
acattetttt
caccatcatg
getttttttt
ttatttattt
cttagaggtyg
tatttgtatt
tcactgtatce
acatacgatg
tcatccaggt
tcgtacatat
tccacgattt
cgtataatga
gtagttctac
tttacattct
acttttttet
gttttgattt
ggccatttgt
gggattgttt
tttogtcagat
gctgactgtt
ctttgttttt
gtctagaagg
aaggacagaa
gtgcttagaa
tggataggtc
aaattcataa

ttgttcataa

taataaaagt
aaaagtagtg
ttctttatat
tgactactat
aaattcaaat
tttttttttt
Ecacataagt
atttgtgaca
cttctatcee
attttcatge
tttggttttt
tgctgcaaat
ataccatagt
tgcaattgtg
cttettttee
ttttagttet
caccagcagt
attttttgat
gcatttcect
atatcttett
gtttttttac
gtatagattg
ctttttacca
attgcatttt
gttttteccag
agctggacaa
aagagaggtt
atgtctataa
ggaaacaggt

ggacaagtct

20/161

ccctetttat
ggaacaatgt
ttacattcat
tceccagttac
gecagttttet
tttttttttt
tactggggta
ttttggtgca
ttgcctectg
ctttgtgtecce
cattcctgag
gctgttaatt
ttetttatec
aattgtgctg
tctgggtaga
ttaaggaatc
gtagaagtgt
tatggeccatt
gatcattagt
ttgaaaattg
tgatttettt
tgaagatttt
tgcaaaagct
cttttgggtt
tgttatectte
gattgcatgg
tttggtettt
tcaataaatt
catttatttg

gttgtttatt

PCT/US02/33542

tactcttcte
aatacccatg
tttaaaatat
atgacttcce
aggtcattta
ttttttagaa
caagtggtat
cccatecaccee
cttctectect
tcatagcetta
ttacttcact
cattettttt
actcattgat
ctttaaacat
tacccagtag
tccacatgtt
ttcectgttea
cttgcaggag
gatgttgagce
tctattcatg
gagttcgttg
ctectactet
ctttagttta
cttggtcatg
tagaattttt
ttctattcta
tettetgtta
ggggactcet
tagtaaaggt

actggcacag

28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940

30000
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tgatgacaaa
gttgactttg
tacttectegg
ataagtctca
taagttcgat
acccattgtce
tacttggaat
gtacaggtga
tttgatttaa
ttctgcteca
aaggttttct
gactgtgttg
agatgaactg
tttccaaatg
gaaagtaggt
tcaaggaagg
aggaatgcag
ccttgecact
- ttctttacct
tttttttttte
taggctcact
gtagctggga
agagacgggg
tgttgttatg
aaataaatag
tgagaagcag
atcaagctga
tatgattaat
aatactgact

ggtgcatctg

ggcaaggaag
gtgttcagaa
cttgttgagg
catggtacta
atttaagttt
cacattttta
agatttttaa
tcaaatgatt
gttttattta
tttgctatgg
tgctgctgga
tcagtcaaaa
ggagcacgaa
gaaaggaggg
tgctcecagac
aaggaaggaa
taaagcatat
ttctagetgt
acaaaatgaa
tgagacggag
gcaagctceg
ttacaggcgce
tttcactgtg
agaatcaaac
tggtcaggat
tgaaatctta
agttaccttg
taacacagtt
caacaaatgt

aaaattaaaa

attaggccaa
gcagccttte
catatatctt
tttataactt
atttgtgeca
atggcatgaa
aaactgtaag
tctttecttg
tctataagca
cttecttecaa
agtgcttaéc
gttggtctgt
gaaagagacg
aaaatacggg
atattttcce
ggaaggaagg
gattgtgtac
gtaaccttgg
aataacaata
tctegetetyg
ctcccaactt
cagccaccgce
gtctcegatcet
aagataatac
ttcagttatt
catatttggc
ctgaacaacc
aatagactag
ctcttttget

tacttctcce

gcctacactt
tcaaaaagca
cctetcteag
gtaagatcat
cccaaatcat
atctgtecttg
cttgacagta
tgggattctt
caagcaaatt
tagttcttec
agagtcaaac
taagcatttg
atgagtttct
gtaaaggttt
caactcagag
aaggaaggaa
agagagtcag
gcaagttact
gcacccttet
tcgtccagge
cacgccatte
gcceggetaa
cctgaccttg
ataaagtggg
atcaatgttt
cttcactgtt
tttcctgtga
acaaaactga
tacttagctt

aaactgaatt

21/161

tcaggagagt
ggcagggaag
gacggtattt
ttcaagttag
gatttctatg
caatttgatc
gtggctatge
tggtttatet
ggactatatc
agagtgtett
ttcatagaac
ggccatttat
cctcteacca
atagaacaga
tggaaaaagt
ggaaggaagg
atacaggatt
taacggtact
tttttttttt
tggagtgcag
tccggectea
tttttttttg
caatagcacc
cttagttcat
tcttttttece
acataattac
agttagcatt
aatagattta
aggctaagat

tettttaaga

PCT/US02/33542

ctatcattgg
gggccagtga
gtcecattttg
tataggtcag
acctaggaac
ttacagcata
ttctaaactt
ggacctttat
aaggggtatt
cagcagaacc
gaagtacact
atcgatttta
acacataact
ggttaggaaa
gaaaataaga
aaggagcatt
gaagttccag
aagcaccagt
ttttettttt
tggcacggtc
agcecteccga
tatttttagt
cttecttacag
ggtaaatacc
acaactattt
tcagacagaa
actcaattag
tttgttgaga
tcaattatta

aatctacatt

30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740

31800
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ttatactatt
agtctaatge
cttttecagga
gatctcttag
gaagactctt
atacatcctt
ctcaactgga
gtaaaaatac
gaacagtagt
cttgggaaag
ctctaattte
gtttgtaaaa
attaacacaa
tgtagacttc
aagttggcca
aaaattggag
tgtgaaagga
aggcaaggtc
catgaataat
ggaggcagcet
gatttcagtc
ttaaattagt
atgcctgagt
aggaggtgtt
attcagatge
ctttgtaaag
ttgaaccatt
accctctatt
tcacttatat

atccagettt

caatgagtta
aattteccttg
cagggtcaca
cctecattcat
aaaccctaat
cataaagtcc
cttcaattat
taactagaac
tgagtggcect
ttatcaaatc
ctttagettt
gatgctgtee
ggttattgtt
actggacaga
gataacagca
ccatgcagat
gaaaatgaca
ttaagagcta
gagaatggtyg
agctggaaca
caagaagttc
taattttatg
aaggggtget
attaaccttc
atttccttaa
atagcaaaac
aataaatatc
tttatgcgaa
tccattgtaa

ccacttteea

gactttcctc
tctaaaattt
ctacaccatg
gatcttaagc
gaggaatgag
tttgcactct
ggcggtatgt
ttaactgaac
ttattctagt
aatccaggtc
aacattaatc
tgtceggage
cttgggatta
caattgtatt
acctcactcc
aatcacacaa
aatagggaaa
cataaattaa
catacactat
gtcttacagt
ccataatgcg
atttgtacac
cgttcacata
tctectetece
tattgcccaa
aatgtggaag
ttataatgtg
ctacagtaca
tcatgttectg

gacaatgaca

tccaattaat
aaaaatataa
gataatcgaa
agtctgtgag
aattttactg
cagtagtcta
catcgaaata
ttecatgectge
tttggectttg
tcagttacat
aaaatgcatc
agtaatatac
ttacatcatt
ttttaatcat
atgaaccagg
agaaccaaat
ttttcttgtyg
aattcccata
taggccagag
gcaatccttt
tttctacaat
caagaaggga
gaagcaacgt
tgatgcaaaa
agggatatat
gaataggacc
cagttattcc
gtcactttte
tggtagtcat

gacatttact

22/161

tgaaaagaat
taaaatcccc
ttecegttgaa
tgattaccta
aaaatgtaac
tgtaaaaata
catcectectt
catattattt
gccaaaatca
cattgtaaaa
cagtcactca
tcectetttg
ttatatttat
ttttaaatac
gacaacctat
attgttataa
ctcccagaat
ctgatcaaaa
attggggact
aagtcaggga
gtttgaaaac
aggaatggca
gatattcaat
gaatattact
atatattttt
cacaaaataa
ttctecattag
tggtctggte
caatgcttct

atttgaatac

PCT/US02/33542

aaagttttag
gggcagctct
tttgaacaat
aagactgcett
aacttcctta
ctaactagaa
cataaagtat
gtcatcaaaa
acaacaagac
tgggacatac
caaacttctt
tgtctgcaaa
catttctcte
tagtcttgtg
tagcagtcct
atgaagtatt
aaaggaaatg
ccatttccat
gggagtctga
taagatccta
atattggaca
tgcttecatgt
gttgtcaggt
tagctcagga
ttacttagga
actctgcata
agttcegggtg
ctagtcttta
cacagaatac

cttgtggttyg

31860

31920

31980

32040

32100

32160

32220

32280

32340

32400

32460

32520

32580

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600
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agtgggacaa
tccaggtgaa
actactggat
agagtccccce
tcttgageca
atgtctatge
tatatttact
taaagcacag
caaggatttt
aatatgtgtg
ggacaaagct
aaaacagcat
tgagaaataa
caggaaagga
aattgaaact
cttaaatgta
agatatagga
aatcgaccaa
cagaataaac
gggtctaata
ccccattata
acaattatat
caatgagata
gagatgctgc
attagttcaa
attcaaccca
taaagacacc
tgaacctaaa
gaaacagtat

gctggaggec
\

tgtggccaat
tcaaattacc
cagcagtact
ctgcagtacc
ctaagatttyg
agtgttacat
agttatgaag
cacctttecag
ggttactact
agaccacata
gaaggcacca
ggtaccggta
ggccacacat
cteectgtte
ggatcccette
aaaccacaaa
atgagcaaag
tgggatctaa
agatgaccta
teccagcacct
gagtgggcaa
gaaaaaaagc
ctacctcaca
tgaggttgtg
ccattggagg
gcaattctat
tgcacacata
tgccecatcaa
gcaaccataa

attttcctta

tctaatgaag
tgtgagaaac
ccagacagtg
acaataaaaa
agatatagtt
ttcactcgtg
tgttcccagt
ttcagactat
tgtcattcca
ttgcecteta
cactgactga
caaaaacaga
cagcaagtat
aataaatttt
cttacaccge
gtattaaaac
atttcatgaa
ttaaactaaa
cagaatagga
ataaggaatt
aagacatgaa
tcaacttcac
acagtcagaa
gagaaaaagg
aaacagtgtg
tattgggtat
tattcactgce
tgatagactg
aaaagaatga

gcaaactaat

gagttttgag
tgaacaaagt
cttcaccaga
tgtagtgtga
actgcagcat
tggacaccat
ctttgctget
acagéaacct
caaaagtata
aaatcatgcc
cttcaaacta
cacatagaca
ctgacctttg
actgggatta
atacaaaaat
cctggaagac
gatgccaaaa
gagctccette
gaaaattttt
taaacaaatt
gacactttte
tgatcattag
tggttattat
aacatttata
tcaattccte
atagacaaag
agcactattc
gataaggaaa
gatcatgtecc

gcagaaatac

23/161

cagaagggac
attetttttt
ctgggtcccet
atgagggata
aatctagtct
ttcttatcag
cttatttcaa
accaattgaa
caaatacaca
ctctgaatcc
tactatagcg
aatagaacaa
acaaagatga
ctggctaggce
caactaatat
aacctagtca
gcaattgcaa
tgcacagcac
gcaaactatg
tgcaaggaaa
aaaacacatg
agaaatgcaa
aaaaagtcaa
caccattggt
aaagggctaa
gaatataaat
acagtagcaa
atgtggtaca
tttgcgggaa

aaaaccaaat

PCT/US02/33542

atgtgttact
cttagggata
ggatgatgaa
catctttgte
tttttgacta
acaggtcaaa
gttecatcett
ttttattgece
aaatgctage
taagcaaaga
atccataacc
aatagagagc
caaaagcaat
atatgcagaa
agattcaaga
tgatcattct
caaaagcaga
aggaaattct
catctgacgg
aaccaagcaa
catgtggcca
atcaaaacca
aaaaaaagaa
ggcagtgtaa
cagaaatatc
tgttctatta
agacatgaaa
tatatacaat
cttggatgga

accggaagtt

33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340

35400



WO 03/035833

ctecacttgtt
tggggtctac
taatatctgg
aacaaacctg
ccaaataatg
gatgatgcgt
catttcatgt
gctttaacta
tagcataatg
atacaattta
acactggaaa
gaagtgactg
ctatatttgg
aatcttgata
tagtaaacag
ctgactacct
gcagtcattg
atcatgaaag
tttccattac
ccetteatge
tttcttcaca
ccatttgaga
tcacgaatca
ttttatagga
tettattatc
tattttattt
gaataatgaa
tgcatcacaa
tacatagccect

gatgaagcca

agtgggagct
ttgagggtgg
ggacaaaata
catgtgtacc
ccctatgecaa
agaggagaag
aaaatcgttc
ctgtttgtgg
taaacaagat
gtaattatct
attaccatat
cctectettga
tagaaaatgt
gagaaaaacc
aaaaaaaaaa
atagttttte
atgtaagtac
ccattcctat
ctcctacaac
ttcececataca
atattgagaa
atgaatgatt
aatgaaacac
ggagccctat
atacaatcca
agaataatat
gttgaacttc
aattgagtgg
ccccattate

cattgacaca

aactgatgag
gaggagggag
atctgtacaa
actgaactta
aatcccatag
tgaaaaatgt
acctactgtt
ccatcctgta
tgaaaaaaat
tttactgtac
gcatcagtag
aaatatatct
cttgeattca
aagggtatag
agacactaag
atagaatggt
taattgaaat
ggaggtgcca
caaggategt
agaatctggt
gtatgtctat
tttatgtagt
ccactgggca
ggataaaaat
caactgcacc
atgtaactta
tattatttta
aagatactaa
actaacctcc

tcattatcct

acacatggac
aggatcagga
caaactccca
aaataacaat
ctttgattoc
ttggactgag
gttectgtcte
ataacaaaaa
tttaaagatc
tttttttcta
catatgtaat
accacttgcet
atagtcagag
tgaatatttt
actaatatga
ttttttaata
tgaaacctga
ttttttette
atctttaget
tcttacactt
catttctgga
agtgtcttecce
tacaactgac
ttgagaaatt
attttggtaa
tcacattagg
aaaatatatt
tatttccaat
catcagagag

tcagagtcca

24/161

ataaagaagg
aaaataatgg
tgacacaagt
taaaaaaatt
ataggtgttt
tgcattetgg
acactaataa
aagtagatta
atcagatctt
tttttgtagg
gatgaaatta
gtttcatgag
ctgatgctte
caaggaatta
ggagggaaaa
ataaaatgga
atgccattct
tctttgtate
gcttgcagee
cccagacaga
gtatttetgt
attttatttt
ttttattggt
caaccaaatt
caatattgeg
aagttaaaac
tttttaagag
atagcctctg
ggtggtcatt

tagttaacat

PCT/US02/33542

aaacagacac
gtactgggte
ttacctgtat
aaaaataaaa
cataggccat
aagactgtcc
atgaaccttg
aatatataca
ctttgettat
caccctcaaa
ttaagatact
gctggtagge
caacagatac
ggaatcatca
aaggctaatg
agactttgga
taatatccta
attagtatct
tcatttaact
gtccagtggyg
tttacctaat
tggttgttta
gacctcatgt
attgttgttg
tttatctaat
tggtttgggt
aaattttagg
cctectgceaca
ttttataact

taagattcat

35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080
37140

37200
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ttttgtecatg
tgttatagag
tcteccccag
tgtecgeeccag
gttcatataa
acatatccaa
gggtaatatt
catcttggtt
taggtttcat
gctagaccat
ctgtaccatt
acagcatttg
tctecttgtt
atgcttttca
ttttttaaat
gtataatagt
cttttcatta
gctcatcagt
cccaaggttg
ttacatctag
taaaagattc
aagactttat
tttatatgag
tttctaatat
tgtcagttet
ttttgectet
ggattttgtc
gatctgaatg
attaagagat

tgcccttaca

gattttatgg
agtggttaca
aacctttgge
gctggagtge
ttggaatcat
gttttctcecca
cattgtctga
gcttccaagt
tgtggacact
acggtaaaag
ttgcatttec
gtgttgtcag
gctttaattt
gccatctgta
tgggttettt
cctatctgat
tcttggtggt
tctttcataa
tctagatttt
gcctecgact
atcttttttt
tttctccatt
tgtatctcta
cacactatct
tcecttcaget
ccatagaaac
tgggattgca
tttgtgtttce
agggcctttg

aaagggagct

gttaggacaa
ctteccctaaa
aaécagtgat
agtggcacga
atatcatgta
tgtcttttca
atgtgtcact
ttgggtaatt
cattttcaac
ttggttttgt
accagcaatg
tgctetggat
gcatttctgt
tattttctgt
ggttcttgtt
atatgtgtce
gtccttteag
tttatgectt
cccectatgtt
cattttgagt
tgcatgaaga
gtatttcctt
tgctctttat
tcattactgt
ttattgttcet
attagaatca
ttgaatctgt
cccaacatat
ggacatgatt

tgtttgccea

atatataatg
aatcctgtgt
cttttttttt
tctecgactca
gcetttteag
tggctcgata
tttttattta
atgaataaag
ttatttgaga
aagaaactgce
aatgagagtt
ttgggecatt
ggtggcatat
gacgaggtgce
cttgacttct
tgcaaacatt
agaagatagt
tggtattgca
atcttctaaa
taatttttgt
tgttcggtaa
tattgctteg
tctgttccat
acctttatag
ccttcaatat
ctttgtcaat
aggtaaagtt
acattgaaat
aaaaaataga

ttceccatgt

25/161

acatataccc
gctctgcetta
tttgagactg
ctgcaaccte
attggetttt
gctcatttct
ttcattcatce
atgctataaa
aaacaccaag
caaactccct
tetgetgect
ctaataggtg
gatgtggage
ctgttcaggt
aagagttctt
ttctcccaat
tttaatttta
cctaaaatgt
agcttttata
gaagattcac
ttccageccece
tcaaagatca
tgaactattt
taaatcttga
tgtgttaget
atccacaaaa
ggcatattga
ctttcectea
gtcctcatga

gagtacatag

PCT/US02/33542

agaattgtag
ttecatcececte
agtcttgcec
cgectecegy
acttagtaat
tttcagtgcet
tactgaaaga
tatctgtatg
gactgtaatt
tectaaatgg
cttatcecttg
tgtagtggta
atactttcaa
ctttggctca
tatatatttc
ctgtgecttac
atgaagtcca
catcattaaa
gttttgcatt
aaaatcttca
atttttggaa
gttgactgca
gtctattcett
aatcaggtag
gttctgggte
tgacttgctyg
caattgcttt
tggtgatgat
gtggaattag

agagaagcta

37260
37320
37380
37440
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040
38100
38160
38220
38280
38340
38400
38460
38520
38580
38640
38700
38760
38820
38880
38940

39000
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ccgtttatga
tggecettect
taatagtatt
ttegtgaaca
tatctgtata
tgttgaaaag
cttggagttt
ccttecteee
caacctetge
tacaggtacg
ccatgttgac
ccaaagtgtt
agtacaaggg
tcctaaaaga
atctgggect
atttaggccet
gcttgtceccat
tcattatcct
ggagggctte
taatgtacca
gagtaataaa
gacaaaatag
aaagtaaggc
tttccatttt
gatgttttee
gtcacataca
acagattcag
aaataaggtt
cactccattt

aaatgaactt

accaggaatt
aacctccaga
tttgttgecag
tacgcaatca
cactttttte
tagtggtgag
ctcaccatta
ttccteeccga
ctctggggtt
taccaccaca
caggctggtce
gggattacag
taatgatagt
gaattgacaa
gatgttctgt
attcagattg
tttatctatg
tttaatgtcc
cctgtgaata
cttaagecatce
ttcaattttt
ccctaagtga
ttacaaccct
acaccctece
atcttgctac
gaatgaagtt
aaggaataaa
gagctttgat
gccaagtcta

taaaaattga

gggctatcac
actatggaaa
tagcectgaaa
tggcatctgt
ctttettate
atagattttc
tgtaatgtaa
cagcctegtt
caaatgattc
cctggecgaat
tgaaacttct
gctatcattt
ctcatagaat
attttcactt
ttcagagagt
cctatttctce
ttatctaatt
atgggatctyg
aagccaataa
tatatccagce
tgtcatctaa
tatactttat
gggtcagaat
tctttagaag
atgttcattt
cccaatcatt
aagatgtcct
agaatgcccet
tgacagctat

actttttaat

aaatcactga
gtaatttctyg
ggactatgat
gaacaaagac
tttttatatt
ctttecttgt
gctataaagt
ggagtgcagt
ttgtgecctca
ttttgtattt
ggcttcaagt
tettttettg
gagttaggaa
aaatgtttgg
tattaaatat
cttgtgtatt
tgtaggcata
tagtaatggc
aggaatacag
ctttactgag
aatattttga
ttttttatac
ctaaatctca
gggtctctta
tgcgttcact
catgctectg
ttatttctgg
gtaaataatt
tataaatgga

ctttttttet

26/161

atcttgtggt
ttgtttagaa
aacagtattg
agttttgttt
atctaggact
ccctgatett
tcttttttaa
ggtgcaatcg
gcctececcaag
gtagtagaaa
gatctgectg
taatacgttt
gtatttecte
taaaattcac
tgattcaatt
ggcagactgt
gagttattca
ccecttttgt
agtaaagaga
gtttactatc
attaggcttt
aaagaatcta
atccatttag
aacttgcaat
gactttatca
acacggagaa
gtgtttgtct
cttaggtgga
gtgtgtgctt

aatatgaaga

PCT/US02/33542

gctttgatgt
gectecectagt
aaacttctta
cttececttece
tctaécatga
agtgggaaag
aaatagattc
cagctecactg
tagctgggat
ctgggttttg
ccttggecte
gtctgatttt
tgtttetage
tggtgaatcc
tctttaatag
ctttcaagaa
cagcattcct
ctccecttaa
gatagtttac
tggagtatgt
tatacctgca
agacccagaa
tctacaactce
ttgaatagct
acttcgttgt
aatagaattg
tgtcagaaat
atattcagaa
tcecectaccet

cttaaaaata

39060

39120

39180

39240

39300

39360

39420

39480

39540

39600

39660

39720

39780

39840

39900

39960

40020

40080

40140

40200

40260

40320

40380

40440

40500

40560

40620

40680

40740

40800
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attccgttat
ccactatgtt
aaaaggcata
tatgttccta
caagaagaaa
gtattgctga
tectgaatatt
cagcaaaggce
atcttcaagg
gcaagagtge
aagcaaaaaa
gttgatggaa
tagcttatgt
cctegecact
tttttttata
tggatgtgac
tcatctggcea
catactgcag
aatttacaga
ttgccatcat
gggtcccatt
agttttacgg
gtgagctcat
ttacttgggg
cgtgtgtttg
tggagagaga
tattgaacat
aagttcatat
tagagaggta

ttaatgectg

aaattctaaa
taattataca
taaaggcata
tttttgtatg
accatttgge
ggattcttgt
aaagtgaatg
aaatgcagtt
tggcttcaag
cccaagcaaa
taaaacattt
gacaagaaat
tgtttacttce
gttttttttt
cgaatggttt
acttgggggce
tteggattac
atgtggtagt
tgaaactcag
cctcecgagaa
tgagcttcag
tttggggagt
tcagtaggag
agcgatcaag
tacatgtgtg
ggaccccagce
tacccagetg
tggttctcta
gaagaactaa

gtagccaaat

gcaagggaat
gttgtgaatt
taaaggcata
aatactgatt
tggtggaact
tgctacattt
tgtcttttat
gcggaattte
atggcacaag
aaaatcaaac
ttattttgat
gacttttgat
aaatgccatt
taaatagggc
ctttettttt
tggtatttgg
ccaaagttge
ttgttgagca
tcctcaaatg
acatttggaa
aatgagggag
catagaagca
gggtgaaatt
aattgctaaa
tatgtgtttt
aagcctctta
gcttgaatta
agaccttaaa
tagacagaga

cagaggctgce

tctatacaag
ttagaaaaca
tgaagcttaa
tagtagttte
ctgaaaaagt
ttgatccaac
agtgcttgta
ctgctggttt
tgtgaaagga
aataacaaat
taagaacttce
ccaacatttt
taaattcttt
tgaagectgtt
caactaatat
ctggtaacag
agtcaatgct
gaggggtget
aagtttcctg
tgagagtatg
taaaggcagc
ggtgctcectg
agaagaaata
atatgtgtgt
atgatcaata
atatatatat
ttacttataa
acatcctaaa
ggatggagac

actcatttcet

27/161

ctattttgat
caagctactg
aatagtecttt
aatctcccat
tcatcttgac
ataacaacct
aatgaagctt
tctgetttta
gtgaattgtc
ccaagcaaca
tatttcccat
tccttataca
tcgagattga
ctactttcaa
ataaatcttg
ttaactaggg
ttggcagagg
ggagatcaaa
acacttctcece
gttagcttta
cacatcttaa
gattgcaatt
ttccatgtta
gtgtgtgcac
gttaagaaat
atatctctaa
tgtattcett
ggagtattga
cttetttgte

gagatgacac

PCT/US02/33542

aaaaatctga
ttecctaagt
gatttcccag
caggccaact
atagaggtaa
ggggaggcac
gttcagccaa
tagcatcata
tgtgaataca
tgaaacacaa
cccatatatg
tccatgaata
tatttggttt
attgegtttg
ctttctgaat
géggaggagt
cagacctagce
gtaotgctttce
tgtttttgta
agattgatct
tggttctate
gccaccttet
ctgaacccag
acgcgtgteg
tttgatggaa
agataccttt
ttttctecag
tatgcctaat
attgattget

aatgcaaatc

40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460
41520
41580
41640
41700
41760
41820
41880
41940
42000
42060
42120
42180
42240
42300
42360
42420
42480
42540

42600
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atatggaagg
cacaaaacac
aggaatagta
cacttttecce
tatggcttac
aatgccttte
atatgcaggt
gctctagtaa
tcacctcact
tcctecttet
gaaaaagaac
tgtatactat
gatcaagcag
tctcccatea
tcectttggt
gagttctatt
ttttagccecat
taaaaaaaga
ccaaaatgtce
agtttctcat
tceccagtctg
tgatgaagtc
agaaacattt
tcattgacat
gggtcaaagt
actgattttce
tgagtctatt
taccacactt
ctttttggag

tagtattgge

aagaactgtc
tgaccttaaa
cagaccgatt
agaaaaacgt
aatgaaatca
tttgctttgg
ctttgttaat
tttaacattt
ctetctgtgt
ctttetgtet
tttggaagaa
atattttata
agcttctecag
ctggaagttc
atatatatat
aatagttgct
tctggtgggt
ttatgttgag
catttaaaat
ttatctttga
tcacttgtct
taatagatga
ctgacaccta
ttagatatat
tcatttattt
ttatggattg
tctaaattca
actttatagt
attgctttag

ttgccaattt

ttttatattt
caggacatac
ttgcaagatc
tgattcaaga
gatgaacatt
gcacgatgtt
tetgggtage
tggccaacag
ctctgtttet
tctctttate
caaggttgct
tatgtttcac
caatcagcaa
aagtcatcta
atacacataa
gcacactcte
gtggagtggt
cactgtttta
gtttctecat
taccaattct
atttacttaa
ttattttcte
agtggtcgtce
aatccagctc
cctatgaata
ctttggtgct
ttattttgtt
aaggcttgge
ctgttctaag

ctacaaaaag

tgaccctett
gaaaggaaat
tgaagagtag
gatgetttgg
caggctcgga
gctgaaaatt
tggcatcatg
ttagacacct
ctectectete
ttgcaagttt
tgactgaaaa
agtccaatta
tgaaataggc
caagactttt
gtgtgtttac
ttcaacaatt
atctcattgt
tgtgcttatg
tttectgaact
ttgtcagata
tgatgtattt
tcatgattat
ctatctectt
aaataaattt
ctagttgtgce
tttgtcaaaa
ctgtttgeca
attgggcaat
tcattttecat

ccgagtggaa

28/161

gggaagtgca
attttatatg
gtttgcteac
agagtgcagg
aggtttaatg
atcttcaget
gcaaactggy
gttttcteccc
tctetetete
tettttggga
gaaggacacc
tagaccaaaa
tatcctagaa
tgtggacatg
tatatatatg
ggaattgtta
ggttttaatg
ggccatttta
ttttattatt
tacgttatgt
taaagagaag
tattttctgt
ttagaatatt
atgagtatgg
tagtactgtt
atcaaatgat
ctgegttgat
atttatctte
atctatttcece

ttatgattgg

PCT/US02/33542

gaccctaaag
tgtctgageg
tttgacgcat
aggcaaagtc
agatctttag
gtttgctgat
aaactgaatt
aacattagga
getegetete
tgtcecatagg
ttagcaaaaa
gaagaaaata
gactgggagt
ttatttcatg
tgatttatat
gtctttttaa
tgtatttcta
attttcttet
aaagtatagg
gaatattttt
tttectecattt
gtcctgtgga
tctaatttaa
tgtaaggtag
ttttgtcaag
catataaatg
catttcacaa
cgactttacc
atataaattt

gattgcattg

42660
42720
42780
42840
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43860
43920
43980
44040
44100
44160
44220
44280
44340

44400
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attctataga
aaacgtgatt
atcttcaatg
tgttttttgt
gatactgata
ctaaacttag
gcaattatgc
tcttttagece
gtggacatcc
gtatgatatt
tttttgtaat
ctagecttttt
tatattgagt
gatggaatac
tgtacccata
taaaaacaat
atagttcaaa
tattacaaag
atagtggaga
gggaaaagta
attgatattt
tagatagaaa
atgttgtaat
tctatctatg
taattttaat
ctgtgttctg
gccatagttt
ggtagtgcta
agctatagca

cagaacagag

tcatttgggg
tatctcecttt
cagaagtctg
aatagaaatt
tgcaacaatg
gtattaattce
cattcgtgag
ttattgtgece
tagccttatg
agctccagat
agtttagatg
tttgagatga
tttgaatgtt
catttttata
aatataaatt
tatctgtcat
ttatctaaca
cgcagcataa
aaaaaacaga
aaaaacacat
atattaaatg
atgccaacca
ttttacttta
tatctatcta
gaagtccaat
ttgaagaaac
ctgattttaa
tgctcactgt
acaaaaacag

aacccagaaa

gagagctgac
tttattaaag
acaggtattt
gtaaatgaaa
taatttattt
tagtagttgt
agaagtttta
actaggatcg
ctaaatttca
ttgttacaga
ttctattatg
ttatataaat
aagcctacct
tattgctaga
catttttcat
gggatttatg
tatagatttt
caattgaaac
atcctattaa
aagtagaaaa
tatatcatca
tatgtattca
aagtcatata
gatatctata
atgtcacctt
atttgtctat
ctececggecett
caaétgccat
catggtactt

taaagccaca

atctaagcaa
ttttaattag
tgttaaatgt
ttattctttt
tgaatattga
tttatatatt
cctettttta
ctggtaagat
agaagaaagc
tggcttatgt
aatgggtatt
tttecteectt
agcattectg
tttgatttga
tttaaaaact
acatatataa
aaagtaaaat
acaaaacaaa
atacttaacc
taacaagata
aaacattcta
ataggaaaac
tcttttaaag
tagatagata
ttcacctttt
ctcegagtgg
gtcactatac
cacattactt
atctaaaaat

tacctactga

29/161

tattgaatct
tcactctcag
attecttagt
aattgaattt
ccttaaatcc
ccttaggatt
atggtectttt
gttgaataag
cttaagtatt
agtttgaaga
aaaacttgtc
attctattaa
ggacaatctt
aaatattttc
cctttacaaa
aagtaaaatg
tgacatatag
gaggtaaaat
caaaagaagg
gtatatgtaa
attaaaagag
cacttaatcce
aaaaagaaaa
gatagataag
tettttatgg
cacccatctt
catgacgaaa
gacttcaaat
agatacattg

tctttgacaa

PCT/US02/33542
taaaattcat 44460
cagttttgta 44520
aagcatgttg 44580
tccaattgaa 44640
tgcaaccctg 44700
ttctgecataa 44760
taatttcatt 44820
tatattgaga 44880
tcecccattaa 44940
aattctctta 45000
aaatattttt 45060
tatgatgaat 45120
ccttggtgat 45180
aggtagtttt 45240
agtgaacagt 45300
tttaacaaca 45360
taaagatgta 45420
caattagcca 45480
caggaaaata 45540
gcccaatgat 45600
attatcagat 45660
ttatggtagt 45720
aaattctcta 45780
ctaaagtttc 45840
ttagtgtgte 45900
ttagggggaa 45960
ttctgeatat 46020
tgtactacaa 46080
atcaatggaa 46140
agttgacaaa 46200
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aatatacaac
atatacagaa
tggattaaag
aaaaattttc
gcagcaaaaa
aaaaaaaaaa
aaaccatgca
agaaaaacat
aggcatacaa
aatgcaaatt
aaaaaaaaac
tctattggtg
aagaactaaa
aggaaaaaaa
cacaatagca
atgtggtaca
aagtcttttg
aaactgaaaa
tggacataca
agtgaagaat
ctcaaattte
tcataaaaat
cagtggctca
caggagatgg
aactagccgg
aaaatcgett
cagcctggga
aaaaaaaaaa
actaggagat

gatttccagt

ggggaaagga
gaatgaaact
acttaaatgt
tggacattgg
caaaatagaa
aatagcaaca
tctgacaaag
aactccatta
gtggccaaaa
aaaaccgcaa
aaataagaga
ggaatgtaaa
aatagaacta
aatattttat
aagtcgtgaa
catatgecac
tagcaatatg
tctgtatgtt
aagtagaata
gaaatatcac
accactatgce
aaaaaaatta
cgcctgtaat
agacaaccct
gecatggtgge
gaaaccagga
gacacagaga
aaaggaaatg
tatgagatta

ccaggtgtct

caccctattt
ggacccctat
aagacctaaa
tctaggcaac
aaatgggact
gagttaacag
ggcttgtaat
aaaactgagc
aacatgtaaa
tgagatacca
tgctgttgag
ttagtacaaa
ccctttggte
taaaaaaaac
atcaacctaa
ggaattctac
gatggaactg
ctcatttgta
atagacactg
ctgtttgggt
aatatattca
attccaaaaa
ccttgeactt
ggctaacatg
acgcacctat
ggtggaggtt
gactctgteca
tgtagttttt
ggaatcatat

gactgctatg

aacaaatgat
gtttcaccat
actatgtaaa
aaatttatga
taaactaaaa
acaacttaca
tctttgagaa
aaaggacatg
aaactgctca
tcttacacca
gatgcagagg
ctctgtggaa
cagcaattcc
ctgcactegt
ttgttcatca
tcaaccatta
gagaacatta
agtgggagct
aaaacttcaa
ctaattattt
tgtaacacaa
aatttaaaaa
tgggaggctyg
gtgaaacatg
agtcccaget
gcagtgagcc
aaaaaaaaaa
aaggaatctt
tgtcagcage

aataatgccet

30/161

gttgagacag
agacaaaaat
teccagagga
ttaaatcctce
aaaatttctg
gaatgggaga
tatacaaaca
aacagacatt
acatcactaa
gtcaggatgg
agaaaaggga
aacagtatge
actactgggt
atgttgtttg
atggatgatt
aaaaaaaaag
tccttagtta
aaacaatggg
ctagtaggag
gtgtatgggt
ctgcacttgt
aggaaatgtg
aggcgggtgg
tctectactaa
actcgggagg
gagatcgcac
aaaaacccac
acaacttcca
tgggcatcct

gcagccattt

PCT/US02/33542
ttggagaatc 46260
taactcaaga 46320
aaacttagga 46380
aaaaggacat 46440
cacagcaaaa 46500
aaatatttge 46560
actcaacaag 46620
tttcaaaaga 46680
tcatcagaga 46740
ctattattta 46800
atgcttatac 46860
agatttctca 46920
atctacccaa 46980
tagcactgtt 47040
ggataaaaaa 47100
gagtgatatc 47160
aatgactcag 47220
tgggtacaca 47280
ggtgacagge 47340
acactgaaag 47400
acacataatt 47460
aggccgggeg 47520
gtcacaatgt 47580
aaatacaaaa 47640
ctgaggecagg 47700
cactgcactc 47760
caaaaaaaaa 47820
gtcagtggtc 47880
tgccatgaga 47940
ttectgtcag 48000



WO 03/035833

gacagagtct
tcectataga
tctacaccac
accatgacgt
cgtgaacage
ttttctaaat
tttteccaaa
ctgtaaaaga
gagtctaaaa
tctacattga
taaagcaaaa
gtaacaaaaa
caatggacta
caaccttaaa
caaatactta
aagtaacaat
ctaatgacat
ctggtagaaa
gatgacccag
tgcaaataca
ctecccatgtg
tcagggaaga
atctctgecece
gccactctge
tgggagagca
gccctttgceca
cattttggca
géacaagggt
gcaaaaggaa

gagctgtttt

tcaatggcag
cactaccatt
aagtttgagt
aggagactgg
tcttgtaagt
cacaagttaa
tgaatctgac
aggtagatgg
atatagcaaa
gctatgttta
cagaaaagac
aagctaaaag
actgecttaa
aaacaaacag
aacaaacatg
gagataatcg
ccagagctgg
attgatgcag
cattccgtgt
tgtecttteca
aaaggacctce
tggagccatc
ctgcctttcet
ctcctctatg
actcttactc
gatagattta
tttgtatgcece
gggacaaaaa
tcataaagat

tctagagtte

atgctaagat
tcaccaacca
tggtgtgcte
gagtaggaca
caatttgget
tggaagtgag
acagaacact
cttagaagce
gattcttcat
tttagctgat
tgataaagtc
actacaacac
ttcactaagt
gaaaaagcag
aaatgaagcet
ttcttectet
tggtaaaaga
tctttcagog
gctaggtatt
aagagcatgt
tgccaacata
tatctaattt
ccctttctaa
ttgtaatata
ggtgggtaaa
aaccgcattc
ttagtctttc
ggccagtect
atttgtecttg

tgcecctattt

tatttgaata
cttgataaaa
ttctccatca
aggtgatggt
ttagagtgaa
tttaattttt
attattagaa
acttctttte
tgacaaggtt
gagccaacat
acctacatag
tctagtagaa
ggtcatacaa
agaaaaggta
caacttcact
tceecatcag
gttaataatg
gggatattta
tattctatag
ggatcctttce
agactcgggc
gtgagcttgg
ggaagctatc
tgtttgtata
tecttctgatt
tctaatatca
ttatctectet
tgagaaatat
gcagattaat

ttaattgcta

31/161

tctectctatt
acgtagtatg
ggggagtgaa
aaatggggaa
ctggggatgg
ttcectaatt
gagatcaagt
ctcggtgaca
tggaaagaaa
aaaaacaagc
aagtttcaaa
cagattttca
atcagtaatg
attaacagaa
cataattaag
atgggaaaat
gaaacccteca
gcaacatcta
ctatgcttge
ttctatactc
ctttccetgt
aaggagaaac
tacctgagga
tgtgtgtgtg
tggggttgaa
gcttcacagt
cttatttgat
aaaggaatga
gtgaccttat

taactggaat

PCT/US02/33542

ctaggectgt
tatataaatg
tattagctgg
aaaaaccttce
cattgtctgg
tagtattttt
ctgacctget
gcettgaaca
tccagttaaa
attctatcac
ttgtgtgatg
acatataaga
aaaagatgag
aaaaggaatt
gatatgcaca
attaaacggt
aactttgttg
tgaagataaa
aaaaaaaaat
ctcatgettt
tceetecccee
agacatgtga
gaacaggegt
catgtgettg
ttattaggaa
attgaaacag
agagaacaga
aattttaggt
gttgggtaat

tgataggttt

48060
48120
48180
48240
48300
48360
48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
49020
49080
49140
49200
49260
49320
49380
49440
49500
49560
49620
49680
49740

49800
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taagactaat
gteccacagge
gctttaggga
atatccacag
ttgacccttt
cttaggacaa
tagtttactc
cgectcatcet
gagcaaataa
tatcactctg
aagacctaag
tcttetgtga
ccaaaaatgce
aacaaatcac
ttcataattg
tttaatttta
attectttggt
tttttctect
tcattactat
cccttattat
cttcaaatgt
tggattcata
agtaacttca
atctacaaag
ctttgggaaa
gaacattggg
aggataaaac
gacaacacag
gttcagattc

acctggcetac

ttcatgtggt
taatagttat
agatgcaggc
tcttctagag
tatagccagt
gaatacaata
agttatttat
atgattagga
aataagacaa
cctgagetgt
tcatatccta
gctcagaact
catgggggca
tgtgctttgt
aacagattat
ctagceccectga
ccecggtete
taatgtatta
tagttgcata
tgagtataaa
gtagettttt
atagatgttc
tagattgagt
aacacttata
taaggaggca
gcaccagatg
tttcatgcag
ctgtgtgtce
tgctgtatat

gttcetttac

attttaactt
ttttatatgg
atcagcaaac
agctagtttt
attaattgag
gcettggtca
atgtctgagg
tactecctttt
tgctatcata
cctecttecac
tctectectt
tcataacaaa
ggattttatt
agctctaaga
gaatcaatga
ccaagaacta
attgcagatg
tcattaatga
attttctage
ggttattttt
ggttctgtta
aataaataaa
cactatacaa
cttacaaagg
ccagaatcaa
caacagcaac
aaaatcccat
agggaaatat
taaaaatgca

agaaataatc

caccaagatg
gccaaaccac
atgeccagtct
gcacaagagyg
catctacttg
ggaaagagaa
tggactagaa
tcteccatta
attctgtgtce
ctetgectat
gatgccattc
ggggactcat
ttgtatttet
gttctctatg
tatttcatat
tttttatttt
tacattgtag
gttcatgcat
ttgccagtag
agttttttac
cattctgagg
tgccattgat
gttcctaatt
aattttectec
agtctgceccaa
aaaaccaccc
tacccaaatg
gtattgatcc
gaagatcttt

acaaactata

32/161

atccaactgg
cctaatgeac
cagcaagcac
gatcatcttt
gacactggtyg
ttaacacata
atggagccta
tctatgecta
agtgtcttge
ccagatctet
ttgattgttt
attattgett
taccctecte
attattgggt
ttcaaaaata
cctatactet
gtagcattct
ctatatcatc
gtgatagtca
cacagtgcta
ataaattcett
tttattccca
ttcetttggt
tcagctctaa
aatgtgggcet
acatttgect
caattgtctc
ctctegtgte
ctgaaattta

aaacatgcaa

PCT/US02/33542

tggcatcttt
gcacttacgg
tecacctcect
gtaattaacc
atttgaaaag
ccagaaacce
gtctccaaca
tgccttgtea
tctgecatgtyg
gggattettt
acacttgtca
ttattgcéga
tecctteace
agtttataac
aaaataaaat
atgacttatc
aaattttgca
tccaaaagta
ctattecegtt
caattaacat
agggtcttgt
aacatttttg
tgacaatgcce
ttteccaactt
ttteectttg
ttggcttgaa
tagacacatg
tctaccageca
ttatgggcett

agattgaaac

49860

49920

45980

50040

50100

50160

50220

50280

50340

50400

50460

50520

50580

50640

50700

50760

50820

50880

50940

51000

51060

51120

51180

51240

51300

51360

51420

51480

51540

51600
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agagtacatg
tgctgetgac
cctgggeget
aatcacctct
gotgtgtgtt
actcatccag
tcttteccgt
gtggaaagtt
gagaagtagt
ccacaactag
tctatccage
ttctgagaag
taaggtaaga
tgcccaacag
ccececttttt
ttagtggaaa
ggaccagcag
atgtaaagtc
ggttgtcagt
attttctcca
agctgetttt
tagaatggtg
agttaaggca
agatggaaga
caaataataa
agatataggc
tttatcctaa
tgttgtgggg
ttctetctac

ctactttaga

acattcacat
agtcttgtee
accaagtgtt
cctgacatag
gctgaattga
aggtaatatg
tttgttectgt
caccagcatc
aaggacacac
catttactat
atctcagatg
gcaaagttca
agagtgaagc
caacattttc
tatgtaaggce
tgttgtctgt
agtgctaagt
aagaggtacc
gaaaagaaat
agctgggact
ggatgatgag
agcctggttg
tgagaaggca
aagtacgtgce
tatagtgaag
aggggccaga
aaatgagaga
gtgggcaaag
ctgtggcatg

ggctgecageca

aaagacagtt
ttgcttatga
gctatggett
tgctttgtga
tgaataaatg
gtatctectgt
cctaaattta
aacatatcta
aggcatatgce
tttecatgecce
gtcaagattc
tagtagtcct
aggaggtagt
tgctattgte
ataaggttct
gctgecagtag
atgaaatcaa
ttccacacct
gtttatacat
atatccattt
gtacataata
ttacagcagg
tttaatagat
agagcttgtg
catagagatt
gcatataggg
gccaggaaaa
gggaaatgtt
aagaacacat

aaagtgtgag

gtgatttaag
aagggcttag
gttggagaga
attgcgataa
aactagatgc
tctttatate
cctecagtagt
atataaatag
actagcatgt
tgttattage
tttgectagt
acctacgtgt
ttagggtatc
ggtgtcaatc
gaaataccca
aaatgtctct
gaggcaaaca
ccactgttgg
tacattataa
ctagttactce
agaccagtga
cttgcctaaa
gaaggaggaa
gtgggagaaa
gaggggaaga
ccttattgac
tgttttaaat
ttgaccttgce
tgttaagggt

aagaaaaagg

33/161

aggcaggaaa
caaacaaaaa
tcccaagaat
gtagatttat
tagaagtgtc
caggatcttt
ctacaccata
agagggaaaa
tcctacagta
ctcteccacct
atggtaacat
agtttgagag
ttectgggtte
atacaaagcc
tagtgcacgt
cécatgagag
ctttgaaaat
gttcccaggt
aactattaat
cttataatat
ttatctctgg
gaatttacaa
ggggcaagtg
taatatggag
agagtatgaa
catgccaggt
attatgtgtg
catatttgtt
gccaaataag

tggtagettg

PCT/US02/33542

tgtaattatg
attccegtat
caacactgaa
atttaattta
tatctctaga
gggtaatgtc
cagactaaaa
taataggtaa
agtcaggagg
cctectttte
aaatatttat
agtctgetcet
aaattcctcg
aatcccatgce
caactatcat
ctaaacctgt
agactattaa
gtggtatttg
tcaactttgt
ttgtcaatat
cttcagaatt
ctgagctgag
tetteccaage
aaacccaaca
atgaaggtag
atttttggtce
tgtgtgtgty
atacaaaatt
atacagaaga

gtggcaatga

51660
51720
51780
51840
51900
51960
52020
52080
52140
52200
52260
52320
52380
52440
52500
52560
52620
52680
52740
52800.
52860
52920
52980
53040
53100
53160
53220
53280
53340

53400
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agacggggag
tagatatatt
cttgagggaa
gataagaaga
gaagaaagta
ataagagcag
tagcaagagc
gagacagaga
ttatttgetg
tgtgagaagg
aggtaggtgg
atatggaggt
gtacaagtta
gaagttttga
aagaaacact
taggctgagyg
ctaactctta
ttagctaaaa
ttcatgtact
caagtcttca
cagtttcect
tcctecaagtce
ttecctatgat
aagctttgag
actccctgtt
cagacctgtc
gggctaagtt
acctgecagag
catagaagtc

agaatgtggc

gagcgtatag
tacccaagaa
cttaaacatt
tcatagaaag
tttctggcaa
cactgaaaaa
tgctttggtyg
catggtgaca
gggaggaatg
gatactgtat
ctgcacaget
ggcaggaaac
tctgctgaga
aatcagtgtt
aggactgctg
cgcaggttat
gactatgtcet
aagaatagca
ttatcgtgcet
tgatctggcee
tcccactcete
ctttgcacag
tgtctetgoga
tcaggtttcet
tgcttaceet
taaagtagat
agagccttga
gaggctgata
agttacctag

tgaggaatga

aattcaagag
ggagtacaga
taatactgga
ttagaaggaa
tgggtgttgt
tctcectttg
gatgactgtg
aattatttga
tggggtagtg
agtgaaaatt
cctttactgt
tgaggagttc
gggaagagaa
agggagaatg
gagggtgagg
ggagaataga
aacaggtttt
tgggggaaaa
gcatggtctg
tctgettget
ctgaactatt
gttattcctt
tagaaatcat
atatttatct
ctaccccact
acaagtatcc
ggaacttaaa
aggatatcac
cacggggttg

atggtgaatg

attttcagaa
ctaagaatca
atggaaaagg
accagaagag
caatagcata
attttgtatt
agtgaaagaa
aaaattcttc
ggtggtggtg
taattaaata
gataacaggg
ccatttgatg
atagggagaa
gaagaatgag
gtgactatge
gggcaagttc
cagttaaata
gtcctgtcta
gaagaagtgt
gatcctgeca
cacatttctt
tagcctggaa
ttatgccaga
gttctectat
acaacttgaa
aaagaggagc
cacatttaat
agaaaggtgg
acacatagta

cctettectt

34/161

ggtaactgaa
aagaagggct
ataaacctgt
tcttgtcatg
aaatgctagt
caggagacat
agactgggaa
tgttacaaaa
gtggtgtttt
agaaaggata
aagtgaatgt
gcacctaatt
agactgggca
atgatcatga
atttacagta
aaatgtattt
cctaagatat
ccgtcecteect
tcaaaccaat
cttgctaatc
gaaaatgccc
catcttttte
aatgcttcct
tctgtgetceca
gcatggaaat
atagtgtaag
agaggaatgg
aaggaaacga
cacactttgt

ttacctgggt

PCT/US02/33542

gagatagaaa
aagtttgage
aaagagggct
gaagctaagg
gagaggtaaa
tggtgatcct
gtgagcaaca
aggagggaga
aatgagactt
ggattcaaac
agatgtggga
tcteegtaaa
ttggagagga
aaagaaagaa
tcagaatagg
atcttggcca
gaatagacac
cacttggaga
tgcctecaaga
tcccaaccta
aacccttcett
ccatccactt
cgcatggecte
aaacacctga
atgtettett
gaccaaagaa
aagaggataa
ggagacatgt
atgtggctag

gggggtggag

53460

53520

53580

53640

53700

53760

53820

53880

53940

54000

54060

54120

54180

54240

54300

54360

54420

54480

54540

54600

54660

54720

54780

54840

54900

54960

55020

55080

55140

55200
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ggaaggaggt
taagcagcaa
tctgecacaga
tctacacaca
gttccatctg
ttgatctcete
tttcattttg
gattttcaat
ttcagtgctt
tttcactgcet
cagaactaat
ttctcagecat
gcatacatac
ttgcggattce
ccatttttat
tceccettge
actcctagtt
agtctctcat
ggtaagacag
attcagttat
atgcttaaca
aatcctcata
gggagatgac
attcatatca
ctagatgeccet
tagaggcttt
ctgcattect
gctaaatage
tectttccact

ctcacttett

géttgctaga
atatctatgt
atttgatatg
caggtatgta
ccccagatte
tececctecceet
ttttttattt
aggaatacaa
ttttttttet
gattctttgt
taaaaggcat
tacacatcca
agagacccaa
agtagttett
gtactttaaa
aacaaagttt
tttccataat
gttagcaata
acccaagggt
tcaacttett
ataccgggece
actttectcta
caggcatcct
cttttaattt
acacttttac
tctectegta
gttgaaagecc
ctgccagacce
ttcctecagt

tectaggacce

gatgctgaat
taatgctggt
tgcatctgtt
cagtttgcac
ctatggactc
tataatattt
ctgcectgette
aggctcactt
ttttttttte
aatagtactg
gcattataca
tgtcagaggyg
atgctttggt
ttaatttttg
aatcaaacca
aaataatatt
attttctaat
ttgttgtttt
cacagggaaa
ccttaggaaa
atgcattttc
cacatggaaa
ttagtccectg
cttgectect
aagagttttc
acagtccaaa
cttcaatgtce
ctacttgatt
aatactactg

tctgcacatt

tagatgaaga
gtcttacgtt
cacatataca
ttecctatttt
gtggttgttt
cctgtatteg
tttccagtet
taggcagtgca
ggttcctaca
cacaggcaaa
tettgtggac
aattaaaagg
ttceccaagy
tgtgttattt
gctttaagat
cagtgaacag
aggcatttga
cacctgagtt
gggggcaget
atgcattgat
tgggccgaca
ccaatttgat
agccagggga
tccaaaacgg
caactcatct
ggagctttgg
ccecatcact
tggctcattc
gcattcttge

gcttttectt

35/161

tgaccctgga
tctatatatg
tceccatgeatg
ctecagectttt
tcacattcett
ttcectctggg
gcettaaageca
gatgttatac
gggactggat
atgttaataa
acattcttca
aaaaacttaa
cttttgetga
taaaggaaat
gataaagtta
gtttctagaa
ttataagtag
cttattttag
catagttcce
tetggetttt
cagttececctt
agatagtggce
ttctecetttt
gattgaaggg
tcctacttcee
aaaatgtaaa
tggaataaaa
ttcaattttg
tgttctgtga

ctttcagatg

PCT/US02/33542

caaacttact
tgatcgttac
cacacagatg
acttccacct
catgcttatc
ccttttggece
ccteccaaca
aatggcaatg
gcatacagtg
attatagcag
ttagcataaa
aaataaaaag
gcatatgceccece
atactatgtc
atcccegttta
ctagaaacaa
ctcaataacc
agcccaggtt
ttatattacc
tgtaaagatc
gtgcattage
aatgatgata
aatgatgagt
cttgaaacaa
actcttggee
tcaggecaca
ttcaaagtct
ttgcttgetg
acatgccatg

aaagcatggé

55260
55320
55380
55440
55500
55560
55620
55680
55740
55800
55860
55920
55980
56040
56100
56160
56220
56280
56340
56400
56460
56520
56580
56640
56700
56760
56820
56880
56940

57000
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ttgatcacte
tagaacacca
accactataa
cacagttcag
ggaagcaagyg
ccecttatga
ggaaaccacg
atggggatta
acctatttge
ttatctatct
gtactcaata
gagtactggt
ctetttaatg
tggtccagta
gtaaaaggaa
ctcatgacgg
acctctetgg
agtaattcca
atttccaaag
aagtatctaa
agattcacaa
tacatataaa
tctettecatg
tagtggttct
ctccacaaaa
gaatatgatt
acatttattg
gttattgaca
gaatctatta

gtgeccagecce

agtatctgtt
agtagcacta
agagctgeccce
catagctggg
caccttecttt
aaccctecaga
cctatgatct
aaattcaaaa
aaattttctt
ggttcaatgt
tatgtttatt
atttttattt
caagaacttg
tcattgcagg
agaatgacaa
gttagggaaa
aggttaatct
tttctaataa
gtattaagta
tcatagtatt
taaaatgcta
taataattta
ttggaatgat
aaagtaaaca
agtgaacaat
gctcaccacg
agcacctatt
tcccagaget
catacctctt

aatcctaaaa

caggtgtctce
acggctacct
aagactgggt
aaggectcag
acaagacggc
tatcatgaga
aattacctce
tgagatttog
tcttttetat
tttcatacta
gagtaaatga
taccagttaa
agagtaaatt
gcaataaatt
cctttattat
agagtccttt
atcactaaaa
tttaacttaa
catagtaagt
ttggttaaat
agcaaaaatce
tecctecatgtt
tacaaatgtt
tatattgtgt
taaagagatt
tgcectgtet
atatgcagca
gtttaccacc
tttettttte

gttttcattt

ctcagagcgg
gatattgtat
aatttataaa
gaaacttaca
aggaagaagt
aétcactcac
gectggtcete
gtggggacag
caaaatacaa
gagtccagaa
ataactgaag
taaattagaa
acatgattaa
ggggtcaggt
agatgctgcet
tatacccttt
agcctcaaaa
ggacataatt
tattatcaga
tacagtataa
aagtaggaac
aatgtaacca
agtttttttg
aattaaaaat
cgtgtagata
ttctaggtca
ttectgtatta
attgtaagta
tggaaggtat

tgaacagtcet

36/161

gggtctctga
atgtattagt
ggaaagagat
atcatggcaa
gcagcgtgag
tattagaaga
tcttttgaca
aaagcctaac
gctcttegtg
gagtgcctgg
cttecttgect
aagacctgtt
aaaaaccctt
gggatcaaag
ttcatcaaaa
tggtcaattt
attgcattac
atgagcatga
taaaacatct
ttaaagaatg
ccactaaaga
tctaagtgtt
ttttttaatc
taaaaatata
aactcttact
tgtacccatt
ggctacccett
gttttataag
ttctgaaatg

ctaaagagac

PCT/US02/33542

gtaccctatce
ctgtttteat
ttagttgact
aaggtgaagg
tggggaagag
atagcatggg
tgtgaggact
atatcggtat
gttagaggtt
tgtattgaaa
acagttgagt
aggcacatge
tgcaaacaaa
tgtgcttcat
tctagaatag
gtaaattggt
tttctgacte
atgaagattt
gaaacaacca
gaattctcta
tacatatata
agcagtgtta
tgttttttte
taccaataaa
ccttetetgt
aatccageat
ccaccaaggg
acagaggaag
gaaagtgtet

tttttgccca

57060
57120
57180
57240
57300
57360
57420
57480
57540
57600
57660
57720
57780
57840
57900
57960
58020
58080
58140
58200
58260
58320
58380
58440
58500
58560
58620
58680
58740

58800
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gcagagctge
ttttccttge
taccaacctt
gaatgacttc
gtgtcttgtt
tgagtaaata
tcactgaaag
gacatgtgaa
gaaagcatgt
tgcagagatt
gecgtttaatt
gttctgecta
tcaacaccag
tteccatccte
tctgcaccat
)
gaaattccca
ttcagttact
aagatgattt
gacaatctag
atgtcagaag
agctaatgaa
tgacaatctt
aaatgaccct
gcactgtatt
ccetecttag
acaccagggg
tgaatcaact
tcagaggccc
tgagaggcag

aaaatcctgt

tecttggtag
tatttcactg
gtttttcacc
cagatagagc
tagtgcagaa
gttgagcaaa
cacccaagaa
aatataagga
gatggtaaaa
gcaaaagcac
ggaaacctaa
tctgtctetg
caggcagctg
ctggggaagyg
taacctetgyg
gccttattea
ccaagattta
cctattaaaa
ttttatcttt
aaaagcagac
aagggactat
tttcecctgtg
ttgcecettta
agcatttaat
gcccacattt
aatgaataag
aacagcaaag
ctctgtgaaa
catggcagag

aacacagaaa

caaagctgaa
ggctatgtge
ttacaaaggt
aggggctgaa
gcctecagtge
tgatttacaa
tgggcccatt
atttggaaaa
tgacagagat
acaaggacaa
ataacgtatt
aatgagatga
ttgttaatga
cagctgtggt
agagagagtg
atacccagtg
ccteccttet
aaaaaaaaaa
tacttcaatt
cactectgttg
attaacatga
ttggctgtge
agacagtcaa
ttttaattaa
gcagtaagag
agatccacaa
ggagctctgg
tgattccaag
tggaaagagg

agatagtgtg

cttgtgacca
ctggecgeage
ggcagtgget
gaacaggcag
ctagtgtgtt
ggaggccaga
tctttagatt
ggtactttgt
gagaaggaac
agtggccttg
aagttttctg
attaccagtg
tctttactct
gcttgggeca
gtctetatet
ttectctaact
gtaggaaact
aagcagatgt
ctaggaaaat
tatttgggtc
aggtagaaga
aatcacaaga
taggctttta
cactagatta
agttcacctg
ctgctgtecag
aagctgcatg
gttttgttet
atggattttg

aatgtctggg

37/161

agtgtttgtg
ttceegtgge
tgaataaaag
tgacttgttg
agctgacaca
tgtcagcect
tctccatata
gtgtaataag
atcaataatc
tctctetget
tgttggaatt
gcatgcttgg
cctggtagtt
gagttaccac
ctctectacce
gggcaaacat
gaagttctgce
ggttttctet
tcattcccat
acataccaat
tttttgaagg
tgataattte
gaagcaggca
caattgcatt
gatggatatt
cggaaagcac
gcacgtgtac
acctagaaaa
gaattagaca

gctacgggga

PCT/US02/33542
ccctaaggte 58860
agaactgata 58920
gcagtetget 58980
cecttttecag 59040
gagtaggcac 59100
ctttctaate 59160
ccaactcagg 59220
gctgacaaat 59280
catgctgcac 59340
taacaagcag 59400
actctatgece 59460
gttgetttag 59520
ggagtggagt 59580
accgtgtgca 59640
ccaatttaca 59700
getcetttgt 59760
agaatggaca 59820
ccctatggat 59880
catgaaaaat 59940
tttctaaget 60000
tgatgaggaa 60060
aggggaagaa 60120
accaaagatt 60180
ttcagaacat 60240
attgcagaga 60300
aaaaaggaaa 60360
ggcacgataa 60420
gttttggagt 60480
getegaggtg 60540
agatgaacaa 60600
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gccagetttt
cttgtttgga
aaagaaaatg
gaaccctcat
aagttacttt
ggaaagggga
gaggtaggaa
ttttattact
gaaagatagg
agtaagcaca
caggatcaca
taacgatgta
catcataacc
gcagagtgtt
acggttgttt
tttagtattc
ttectetggaa
cctgacacct
atgcatcttg
catttcaatc
acagtgctta
gaacaagcaa
tggtacaaac
ttttcccttg
tgtgtttggg
tgatactgag
agctctgggg
gcecattgecag
ataagtacaa

cttgtttata

gtaaagtgcc
ttcacaaatt
aacttttaag
ctgaggctcet
cttgacattt
aagggaagga
ggagttgtgg
ttgaaaagac
agtataaaat
tattactttt
tgtctttttg
tacaaatagg
aaggtaggcce
tcatatgggg
tacatgagga
cagtgtgtgg
acttcaggga
ggctctgeac
aacaactttt
atcaggactc
tttagacatg
acagccccat
tgtccaggat
tgtagtgatt
aggagcatca
taaaagaaaa
atgtgttatg
aaaattagcg
taaagaggaa

ttgactttet

agatacatag
tcéaagagaa
gatacaactc
ggatgagaaa
tacaagaggce
ggaatagaag
tgtggtagtg
caaaaggtat
attttttctg
ataattagga
tggtcctttyg
acctgagaga
aggaccccta
gagtctagtt
ccctaacccet
gataagtctc
gcatgagtga
tatctgcaaa
aatttaggca
ttcaggacaa
aacactttga
cccttgacte
agtgagtaca
gttttagcat
gatgagtgat
agaaacgtaa
agaaatcagg
acaacttggt
tatttactag

taacttgect

gtgtccagta
ctctaaagac
acatcaccat
gtaggcaggt
cttggaatgc
aagcaggggyg
aaacatttta
tctattataa
acttgttatt
aaataaaaat
aaagagtaat
tttaggaatt
ggcteccttte

tagtaaacac

‘ttctcecctga

tgtgaacttyg
attcgacaga
accaatagaa
gttatecttcet
gcaaaaagcc
ttaacgttta
acatagatga
tttggaccat
gtgttggaac
aggtattcca
gtggtgaaga
actttagtgt
cagagtcttyg
ttgttgaaac

tcctaatata

38/161

actggtagat
tggcctgagt
cactgtagag
tacttctgtt
ttagtggaaa
gaggagaaaa
aatcttgatt
caacggctgt
ttttccaaat
ggcacccettg
gtttgagaag
caaattccag
accttcacga
aaatcaatct
cettteecta
cttccaaccce
tgctggetta
atagctacag
tcaaacactt

tcagtaaacc

catactgaaa

gcccatttac
gaagggaata
ataatcaaag
gaaagacgtt
cttttaagaa
tataggatga
aagtgtcaag
ccttttetgt

taacatcctt

PCT/US02/33542
attattgcct 60660
aaattgtgtt 60720
gattttctca 60780
ttgggagcag 60840
gaaggggtaa 60900
agaaagagca 60960
ttaaaaccca 61020
gattgecttt 61080
tttctcattg 61140
ttaattattt 61200
cttcattaac 61260
ccgtaggaat 61320
aaggcaaaag 61380
ccgacaaact 61440
atttctggaa 61500
agcatttttg 61560
tcacactgeg 61620
éggaacttgt 61680
tgggtctcta 61740
agtaaacacc 61800
taaccgtgga 61860
atactgaaaa 61920
tcaccatget 61980
gagaacttga 62040
agttgactaa 62100
gtgggaacat 62160
aaagttatat 62220
gaataataaa 62280
tecatatttg 62340
cctactcatg 62400
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gtaaagaaag
ttgtgcecccec
aatagggttt
aatagaattg
accctgtgag
gatactagat
aacaaacttc
éagacaccaa
agagcactta
cagaagtaat
taggccttga
agccttaaat
gaataacttt
gatgtaggag
attaaaaaga
tttttaagaa
gataagacaa
ccéctatatt
aacaatacgg
atttgtecctt
ttctcttececa
gagtcagact
tgaagatatc
agcacctgga
aatccagcat
aaagataacc
agacatattc
tagttactcet
catgctttte

tgagagatgg

atgatgtagce
gctecegatee
ttaggaggta
gtggccttat
gacaaagaga
actccgetgg
tgttgtttaa
caatattttg
aaaaaatgaa
atcttctgge
aagtcctatt
gcagacacct
actttactgt
aaggataggc
tgaagagaag
agtattttat
ttcaaacata
ttaatgcaac
caattaaaaa
tgagcaaaac
ataaaggaga
gaaaacagaa
cattcaaact
agtgaatcat
ctctectgaga
taagccaatc
tggcaaacct
aatcctgtag
atggtaagcc

ggatgcagag

attttgatca
atacattgaa
attatgatta
aaaaaaggaa
gaaggtgtcc
caccttgacc
gccaccgagc
ttttaagttt
gctcagttac
catttceccgt
tttcacagcce
cagaatgggc
ttcccaagtt
ttctattata
cataaatgct
ttttgtgtet
caaatcaatt
tgacagtttt
tggcecteta
agactgaaaa
aaaggggatg
agccccaggce
cttgtttecat
ttttgttete
aagaggtgtc
gatggccaac
ggggctccca
cacctttcta
tcacagcacc

atgttaagta

atgtgcagaa
gcactaacct
aatgaggtca
tctctetcete
acctacagcce
ttagacttte
ctgtggtatt
ctctaaatta
tttcatctca
cacttatggt
atctatctgt
tcttecatgat
tatgtcgtaa
tgattaataa
gttttagaac
caacagatga
acaacaatgt
gaaggacacc
agaaaataat
ggattatcat
tatgttaaaa
aataaatgtce
attgaaataa
ctttgttaaa
gttacgaatt
accattttag
gggaaagcag
ctaggtecccece
cttgtgaggt

gcttgeccat

39/161

accaatggct
tcaatgtgat
taaaggtagg
tctgeatgea
caagcagaga
cagcctecag
ttactatggce
atatggcaaa
tttcttagtt
gatattttce
ctgagtgtca
ttgcttcaat
aggactgagc
ggcaacacta
attcaagaac
aattcataac
gcttatcage
aagacaatag
tacaatagtt
gaaatgagga
caatgataca
tccaataaaa
ataactgtte
attaatttaa
ttgtaaaagt
attctageeg
ggttcatact
aattctatat
aggtagtgtt

aaagaaacat

PCT/US02/33542

atgcactgaa
catgttttga
gtgctaaatt

ctgaagaaag

gcccttacta

aaggcggaaa
agccagaact
atcttgaacc
tecttgactga
attggaaaag
ttccatggtce
tectacatgtt
tataataata
ttaatgaaat
aaaatgcaat
cttgttttet
tccectececa
ggcttagcta
gttgaaaaga
gaattatagce
gaaagctggg
tgcatcccect
cgccacacce
taatttttce
caatgacatt
taaagagatt
caatgatatc
accatttecct
atggttattt

gaatccagtg

62460
62520
62580
62640
62700
62760
62820
62880
62940
63000
63060
63120
63180
63240
63300
63360
63420
63480
63540
63600
63660
63720
63780
63840
63900
63960
64020
64080
64140

64200
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acatagccct
tcectgagag
gtggacacta
gcaatcaata
acagtttgat
agatgttgeca
aattaaattt
caaggatgag
ctaattattg
atgtatttac
gcataatcat
ccatttattt
caaccattag
tactttcagt
tgccctatat
aagagctctt
aagagcttat
tgttctgtge
taaagaaact
cttttatgaa
gctaatagcee
actagcatac
aagggttcac
ccaatgtgac
ttaggtattt
ccttgggttt
tagcagacaa
tttttaaatt
gtcattgetgce

gccaatgaca

agggactcte
tggatcatta
aggcctatet
tggaagccaa
aatgacttca
taattaaatg
tctgtatett
aaggaaagga
gcaatattta
ttatcaattt
ccattttcct
gaaatgcttg
aacaatgaac
ttcecgtgaac
tgaaaccagce
gagaccactg
ataaatcaag
tcagtgaatt
ctggatgcca
atccctgeat
catggctaaa
ttgatctett
ataaatgtta
aatacaaaat
taatcaaaga
tcatttctga
atagaatagg
ttecttatttt
cattaatata

gegttataga

actccagatc
aagcaggtag
ctaaaccaca
aggagttaat
gtgacgggca
agtaaatgaa
ttaaaacaaa
ccgagtagat
aaagatataa
ggaaaccaac
ctgcaattaa
tgttctccaa
tactcttect
ccattetttt
cctgegttaa
aagcacagac
gtggtggagg
aattccectgt
cagtatggat
gtatagaatg
ggaataggct
gtgcttggaa
tttctgectt
tattcactat
ggtatecctet
gaccctgact
gagaatccac
tttccccaga
catatactac

ataaaacaat

cttgtetttt
gtecttaacg
tgatttagat
gtggagaaac
gctegattac
tgaaaggaga
gcectagagaaa
tcctgaatat
atagacattt
tcaagatcaa
attctcttac
ttcttattaa
acactcacca
tcctecagaa
agccagcaac
cactggattc
tgacttggta
aggatgtttg
ttgtgtgtgce
gatgtaacct
agatgtggtyg
ataatatgaa
agatggggat
agatataact
ctagcagtet
ctggtgatte
atattttcca
tggttcttag
tttgagagat

acctgcatag

40/161

tagtacttaa
ccagacttgt
gacagaatga
acagagctaa
tatgataatg
ttgtgcttgg
tctgattttt
tttgagggca
aaaatgattt
tattagaggce
acatgctcat
atgttetttt
gccaggatac
gactcacagc
tttcttacag
tccaggtgtt
atctetttge
tactgataca
aggtttgaag
gttagtecttt
aattgcctet
tagtgatget
ctggtaaaca
ttcacaatca
gttetttttg
aggtgaggtc
cctgecttat
taatagatat
ttattgacat

ctgtaataag

PCT/US02/33542

ctgttectgac
gcetggecag
gacacaagtt
ggtttaaacc
gatactcagt
ataattggaa
aacttctaat
tgtatttaag
tcaatataga
agtgtgatat
atgatcattg
gaaatatatt
atttttcagt
agaaaacagc
aactgccatg
gctaaaacag
attacacatt
gtgtgaggcet
aagtgtttaa
tgtacatcca
gtgctatggt
gcagttagaa
aatttatctc
cataaaagat
tagagactct
ttagtttttt
ctttttttat
gtatatacgt
gtecctgattt

cgatctectt

64260
64320
64380
64440
64500
64560
64620
64680
64740
64800
64860
64920
64980
65040
65100
65160
65220
65280
65340
65400
65460
65520
65580
65640
65700
65760
658#0
65880
65940

66000
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cccaatcctt
tgatgaaagg
cagtggcaga
ctttattceca
aaagaatata
aatttttatt
gtatgctcat
aactatgaag
gagctagaag
ttetteccat
gagtttactg
aaaactatgce
taaaagccca
tttcaagaaa
cgggtgeagt
cgaggtcagg
aatacaaaaa
gaggcaggayg
ctgtactcca
agcaaaggga
cctggagatg
tgtcagcttt
cacagggagt
ccecattecct
tttaaaaatt
caatttgctt
cacaatgttt
ggtgttgtat
aagttatgcc

gtgatacagg

tattttttga
caccagtgtg
aatagtaggt
cattaatctt
gggttgtaca
tcgactgtat
gactgagaaa
aacttctaaa
ccaggccact
tgtttaagta
gacaagctaa
ttatgggaaa
ctgttagaga
ttctetctet
gactcatgtce
agatcgagac
ttagccgggt
aatctcttga
gcctgttgac
ccettttetgg
aatcccggac
ctgcttectt
aaagatgata
caagtacgaa
ttcaattcat
gaagactaaa
tgaatcattt
gtatggcttg
cattacttge

atttaactcc

tagagggtca
acaagcccta
aaatttcccc
catgtcctgt
ataagcttat
caaacaacac
aatgaaagga
tttatgaagt
gagttaaaag
caagttctga
ctcctaatat
tggcectttg
tgtgactctg
aggggcaagc
tgtaatccct
catcctggece
gtggtggtgg
acccgggacyg
agagtgagac
tttcttgeta
tttcttgtte
ctetacctece
ccctagatga
aggtaaagag
ttcctettta
gttgtttcte
ggctgagtga
ctgaaccctt
ttatgttatt

acaaaagtag

taatttttgc
gaagccagtg
tcaggtttet
gttttaggtc
ctgecttgaa
aaaaacatta
agaagaaacc
aatacatgac
tatgtttage
agtattggga
taattggcga
ttttagtett
accagagcag
ttttcatttt
geactttggg
aacatggtga
gtgcctgtaa
gggaggttge
tcaaaaaaga
acagtctcag
tctaacaatg
tcctecttea
tgacacctge
agggcacctt
acactagaca
tttttatttt
aggctaactc
cagttcttge
aagtcacatg

aatatcttta

41/161

atttagttat
ttttcagatt
cacttttete
tgataatgaa
gggagtcggt
acagccatct
aaacagaaac
cagaaagtcet
ttcgagttca
tcatcttatc
gatgtctacc
actgatttac
ctectggcatt
gcaattaaat
aagccgaggt
aaccctgtet
tcccagetac
agtgagccga
aaagaaaaga
tatttgtgtg
tgactttcag
ctggaagcca
ctgaacacat
cactctcage
attttctett
ttttgtgget
agaaagaaaa
tcaaatagat
aatttgggat

gagtgtggtt

PCT/US02/33542

ttataagagt
ttccaccagt
cttaacttgg
gtaattaaga
agaaactcct
agcaagggca
agaaacacag
ttaaggtgca
ttatattatc
cctgattggt
caacacattc
tagcataaaa
aacagaacat
agcagcaggc
gggcggatca
ctactaaaaa
tggggaggcet
gattgtgcca
aaagaagaat
tttattgett
gtaccatgac
tctaatgage
ctctectaaag
ccaagaggag
tececetttttt
tecctacttga
actagagggt
cttacgectt
acttttgecaa

gatattacat

66060
66120
66180
66240
66300
66360
66420
66480
66540
66600
66660
66720
66780
66840
66900
66960
67020
67080
67140
67200
67260
67320
67380
67440
67500
67560
67620
67680
67740

67800
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aaatttggat
cctgtetttt
actggagctg
cgtteccctgt
ccgattgtcet
tgcttaagee
aagttaattt
agagatgcaa
actttcagge
gggatattct
ctgtectettt
aaaaaatcta
attatgattt
gaagcaactc
tttcttccaa
cacagatatg
tttttgecaag
aatatattgc
agttaacatg
tttggctgac
agcaatttag
taaaggtaaa
attctgctaa
gcttctggaa
tgtgattatg
tttttttttt
aagaagactt
cagtggtaag
agaatgtggg

tcctgetett

gcecatcagg
gattcctctg
cttecatctet
gagactcata
catattgcat
ctttcatecg
gtttttacat
acctaaatca
attttttacg
caaaatagga

ttctectget

accaccctte

ggggtattct
aggtttttat
acagcctcta
tatatacatc
tctgaattaa
agtgtaaaga
gcaaccaaat
ccatcttcag
taaaacataa
gtecttettta
ggctataaat
gggagaggaa
tgaatggtaa
taaagcaatt
atccctggag
taggcagaga
ggaataccéa

tttctectte

ttgaactatg
tgagttatct
gacagtattg
taacctactt
ttcttattaa
aaaagaaaac
gttaaaaaaa
agatactttt
aaaagtittg
ttttgataaa
caggcttatce
cccacatatt
ataccacatg
gatatacctg
tgcaaagttt
attttgetge
tétcctgttt
tattaaagca
ttectgetttt
tatggacagt
atttgcattt
aaatgtgaag
aaagctttct
aaaaaatcag
gﬁcttaactt
tccagtttaa
agagcgtteca
gtgaaggatc
agcttttctce

ctattcagga

acccctttgt
ccactcacct
gggattacta
ctctcaataa
tacttcagtg
atgttttett
acatgcccac
gtcattageca
ttaggttctt
agacattaaa
aacttttaaa
tatatatgta
gaaaaaacct
attttgtaac
gttcatgcca
tggacataca
attatttatce
atttagaata
ttttggtect
tatcttttga
ttgttgtcett
tactctecttg
atttaaggcet
aatcactcaa
ttaaagtgtt
caattaccca
ttgatgagga
atttcaattg
cttectgtggg

tgttcteccag

42/161

aactttatgt
tagcatttga
attaatacag
gaaaatattt
aatttaactg
aacttatttt
aacaattaac
ttaatttttt
ggttattaac
ggaaaacaca
acggttataa
tatataaaca
gaaaacaact
tggggagaaa
attccaatct
ttgtaaagaa
ttatattgtt
ggaggtgtgce
tttagaacag
actttattgg
ctaatgacta
attatgccag
ggcattatat
cctgcagatt
atgtgagata
agaatctcag
tggcagcagce
ctgcatcagg
ctgtctecagg

ggagaagggg

PCT/US02/33542

aactggatag
atgagattcc
tgatacctca
ttatacgact
agatgtcaga
acatgttaat
caatagctaa
gaaaacaaaa
tttcaatcat
gatacacatt
tttaaacaca
atagaaatta
gtcttgttat
aacagcatgt
cttgttatca
tgaaaaattt
gattttacte
aacaacataa
gcataaagtc
aatatagtta
ttttgcatat
ctecttttete
caacccacct
gctgtéagct
getggagggt
ttaccaatga
tgagaagtga
aaaggaggca
ggactttagt

atcagggagg

67860
67920
67980
68040
68100
68160
68220
68280
68340
68400
68460
68520
68580
68640
68700
68760
68820
68880
68940
69000
69060
69120
69180
69240
69300
69360
69420
69480
69540

69600
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gagaagaggt
cttgtcctga
aaaaataaac
tectagacca
gagaagacat
aacctgtcat
acatatggcece
gctatcattt
atgagaaggc
tcatgtcaag
aattcaaaaa
ataattccca
ggtgctecca
tctaacaaac
gagtagaatg
ccatttggga
ggacttcagt
ctacaaaaat
ttctttaaag
taattttttt
catcccectga
aagttaattt
gttcectetga
caatgcaaat
gactcctgta
cctaaatact
agcaaaattt
atgctgagtce
aaaatgactc

ttatgctcta

attaaagacc
tcaaactcce
cttttacaaa
tttgttaaaa
gcagttacac
taattgttga
cctggaccceca
tatcctgtac
tcttttggga
tgtttgccaa
tcaaacaaat
aactcctcaa
aagccaacgg
agggaatgtt
aatgcctttg
tagctcatgt
gaaagtcaag
tggcaagaaa
tcttgatata
ctttectaga
agttaaaaca
acatgggact
tataaaaata
gacatttaaa
agaactgagg
gtagggcaac
ctgagaaagt
aaacaacagt
agagatgtca

ccatggtcta

ttggtaaact
aaatttggaa
catcttaatt
atctcacata
atactgttct
tttaaaacct
gtgtttatta
acctatgttg
atggcttttg
agtaccagaa
aatatttcat
tcagaaaaac
tggaaaatca
aattatagta
gtcccaaagg
gagatatagg
gaagaacata
gaaaacagga
tctttatgtt
aaccctcecaag
aatgtcttga
ttactcaatt
catgtgtttg
taatcatttt
aacacagaat
ttectgaatgt
tgagcaaaac
atttectttet
tatttaagtg

gttgatataa

tgagaaaggg
agagtaacat
atgtattttg
agataaggaa
ccaaacaggc
tgtttacttg
ggttaattga
taaagctgte
aaggtgaaaa
aacaccctcet
tectcaaaac
atcaagggtt
atggaaataa
atagagataa
ttttgttact
tgactgggtc
atctctgatt
ttaacatggg
tggtcttaga
acatatgcag
cacagagatg
ttatttectecce
taccagagta
ttaaagagtc
atttgacaga
gtttttecta
cagagtggaa
gggatacttt
agtagttggce

caaagaggta

43/161

cagtctgggg
cagccccaat
ttgttgttgg
gttctagtcc
aaaccaactt
gctaaacétt
gctaaagagce
ctttececcage
ggggagcatc
gttgcectaac
tttctatacce
ctagctgaaa
ccaggcacat
taagtcttta
agattcagat
atagaaaaaa
cttcttcagg
tcaagtgtct
cttctaaget
tgttgaatgg
aagagagacc
aagatcacat
aagtgacaaa
acagaagact
ataatgaaaa
ctagggagtt
tgaaaaccaa
gaaacaaagc
cectgtgetg

atcagaagce

PCT/US02/33542

cacatgcaag
cctattttag
acacatttta
ctaccttttt
cagagtcgaa
gcaagcctag
acagcaatca
tggaatgtaa
actgagagat
gaaaatagaa
caaaggcaga
ggaattaaaa
gatgtatgag
cctaagtget
gccacagaat
ggtataaaaa
taggagataa
gcctecaacce
gaaaattatg
cttctgagta
ctggaaatac
tctctetttt
agtcaggect
gcaacttctg
aagaatccat
gtcagtaaca
ctggagtgaa
ctetgggaag
gtatgagctg

atgagggaaa

69660

69720

69780

69840

69900

69960

70020

70080

70140

70200

70260

70320

70380

70440

70500

70560

70620

70680

70740

70800

70860

70920

70980

71040

71100

71160

71220

71280

71340

71400
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attcattaac
cagagctttg
ttaaatgtct
tagccaatte
tcaatatttt
aaacattagg
gggttctatg
ttetgetcat
acaggacttt
cagaatgcat
atcttaaata
ttttcttecca
gtacatttta
aagagcagtg
attagttgaa
tttttttgaa
caagttggat
atttggcaca
atgaaaaatg
aggggagaaa
cctactttta
atttcaaact
caaaccccag
atccctettg
ttgacattge
ttgaaagtca
ctggtggtca
tcattaatac
cacaacttga

actaaatggt

cettttgtga
cacgcacaaa
attcaattac
ccctgaaaat
tttggtagte
tttaggaata
gagctctagt
ataaattagt
tcagaggatt
ttcecctgata
actattattc
ataaaatgaa
atccaatttce
aaaatcacaa
tactacactt
atctctaaca
ttgtgataga
aatggaaaat
gcttgaacag
tgggtttaac
ttggggtcaa
aaaaagccag
agactttcta
aaataggaaa
atgaacacag
ttcactgaac
cggcatgaca
aaactgaatt
catatttatg

ttttaatcca

aactgagtac
aagaacccaa
ctcttaatec
atctggtcaa
tatcggagge
cgtcacaaga
ttttgaaaat
gaagcctgaa
tattaggcetc
gactggtcaa
catagatcag
tagtaacaaa
atttcactca
agccctetta
cacacaatgce
gttcattttt
gtttgcagca
aaaattctaa
gcaattcttc
tctgttgeta
tttaatttta
ccttttgaat
ctccagetta
agtatagata
tccacattca
atttagccaa
tcagttttta
ggataagtat
gggctataac

ccttgttttt

taaagcacca
gatctgetca
attgctatga
tatactttta
caattcaaac
gtattactct
gttaacagtt
gataaacaat
atatagattt
caggactttt
agtatgggac
atcttttaac
gctgtttttg
ttaattgctc
tgcaaaatag
aaatttgaaa
gagcttgatt
aagatctatg
aatctttcat
tctgattgge
ttaaagttct
gtcaacccge
catgttatta
tttcctatca
attectttete
atgaaactat
aaaactggga
ccttgggtcea
cttgcttttt

tctcagttcet

44/161

gegtttcact
gatagtgaga
tggatgctte
tgatctaagce
agtaatttta
agtctgaagt
atagcacgaa
attaaacagg
tgaatctcta
ttggaagaat
cgctgagaaa
taaatctttt
gccaactttt
aatgtttctc
tttctattaa
gaccccatte
tgcattgttt
atagtcatca
catattttec
aaaataattt
tcaaaatttc
caatccaata
aaaacatgac
gttctatget
agatcacata
gectgetetg
tgtttaactt
gagagaggaa
cctcagtygga

tagaaaacaa
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caatggatac
gtgtagaaaa
aggcaaaaag
actgacacag
ctcttattgg
agaccaaccg
aagaagtgct
attcctgttt
aaggtggtta
gcttagaaat
atccattctce
tcatggatgg
attttgacaa
ttttatgaca
cttttggaag
catttgcaca
gatataaggt
gaaaagtcaa
accctttatt
ctgggettat
aaattttcaa
tgtcaagaag
ctattttcag
gattaaatat
accatatgcet
aaccagatga
tgagtaacag
aaaaaatcag
gaaaaaaaac

gacaaattcc

71460
71520
71580
71640
71700
71760
71820
71880
71940
72000
72060
72120
72180
72240
72300
72360
72420
72480
72540
72600
72660
72720
72780
72840
72900
72960
73020
73080
73140

73200
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tctttattat
gaagaaaccc
acatcagagt
ctatcatgtt
ggtttgtgtt
ttettgatet
ttecatttte
atgaatcatt
caccttctgg
caagtataaa
cagaagttaa
gacaaacaca
tctgtaggta
caacctctca
aaagaatata
aacaaatgat
ttttaatatg
cagtggtaga
ctgagatccc
ggctctgaca
tgcttccecata
gtaatttact
gaggggtggyg
ccacaacagc
tgcecttteee
atgtgaagca
tggcattggt
tcgcataaag
cattcccage

agcggatttc

acaagataat
tgaagttgtc
ggcagtaget
ttaaacaaat
ggcatctgag
tagccactgg
tattaacccg
ttcattatta
agaaaccaag
aaatattcca
cagagttgag
tctctcaaaa
acggaaggtyg
ttcatattgce
ttgatctett
aatcatagat
taaatcctac
aaatgctgaa
cagaacgcca
catgectgec
gaccctgett
gtgccatact
ccttcaaatc
accattottt
tcggcetecac
gcccataget
gccattggaa
aaaacgatcet
agcattgcecta

caaggtgcca

tttcaaagaa
tattcaaggt
agatgttccc
cgttgtttge
aagaactctt
tgaatattat
ctaatagtga
acacctacct
ggctttgttt
ttctgtatca
cagttttgcce
tatctcecgec
aaatcacact
tttaaaacat
tgtggtactg
acaaattttt
actgtaggtt
taattgtccg
atatttgcaa
tgcctgectt
ttgatacagg
gtcttactga
attttcatgt
tttctgggeca
acaaaaagga
gtagacacca
atggtgtcat
gaagcgaatc
gcgatgcaaa

tcacccaaca

aaaaccaaaa
aatattgtgt
ttgactagca
attaacatca
tettattcag
cctatggtta
ctgtggaaag
tgcattttac
acagtaaact
aaactaggca
ttgggtectg
cataactcca
tggatctata
gtacagcata
aaccaacaat
ctgtagagta
gttctttttt
tgagtgtgag
cgcaaacact
tcgatggaga
ggcagctgca
ttacccacat
tgaacctcct
catactcaag
gaagaaaaca
gtattgtttt
tggagteggt
ctttcacagt
catacatccc

cggtggctcet

45/161

tctaattggt
gtacagtatt
gcaatctage
tgttatgtat
agagcttttyg
tttgtaacca
taaaatcaag
aggtacatct
ggtccagtgt
catgcecttta
tttettggea
gggatctagt
gtggtgagta
tatgtttcaa
atggtatgat
tgttttagac
attttttett
ccaaatattc
tagtatccca
gtctccattg
catggctgcce
tgacaaagag
gggtccaget
gtcaatgctg
aaataaaacc
aaggtccagg
catgtacata
taaggaggct
gctgtecttga

tccattggac
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aaggaagcag
caagtagaga
atgcaggcag
gtatcaccct
aacatctgaa
ttacctette
gagtgattaa
agtggtgtac
gatattatta
tttatagtaa
tecctacatcea
ctcagggtca
actaaaagca
aaaaggaaga
gcaaggettt
aaatgtgtcet
ttgttttttg
aggttcatta
ctgtgtgaag
gaagtcctcee
tettaatcta
acagtaatgt
acctccccett
tttttgtgcet
actceccagga
gaaaaagtat
ggggtcctgt
gtgaaggtat
tcctgggeaa

ttggtggtga

73260
73320
73380
73440
73500
73560
73620
73680
73740
73800
73860
73920
73980
74040
74100
74160
74220
74280
74340
74400
74460
74520
74580
74640
74700
74760
74820
74880
74940

75000
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tgaaacgcct
attctagetg
ttttgggttt
acctctcacyg
tgggctgteg
tgctcaagac
ggttctgaga
tggtgcgaag
tgcctgette
ggtgtttaaa
tgaggttgag
tctctaggtg
tgagatgctt
ctgetgttaa
ccctgtgtga
gatcttggaa
tgagattgga
ggcggaggga
tgttgtcact
cgetttttag
ggatggcgat
agcgagceggg
atggctgcca
gtcacgggtc
aataggtgaa
tcaatcagat
gttatttaat
tagtaatagce
gtgtgacaca

tttaaatgaa

teggggtgte
gactgtctge
tttgcaggta
gatggtgtct
ctgcaagatc
ctccagagec
cacattgagc
ctgggcccee
aatagtgctg
ggcaaggaag
accgtagagg
tttcaggtgg
cagatgcagg
gttgecatttc
tatataaacc
catgtagtct
cagcccegtyg
acgcaggtta
caagtctatc
cctgttttta
caatcgccett
gcagccaatg
gcatgatatg
tgcatggaag
ggggcataaa
ttgggcataa
ctctetgeat
ttcecagagt
gactgtgaga

agaaacaggt

acccaggaaa
cctteatcta
aagtaaaaag
gggccageac
cagagaaggc
ctaggggagg
acgcgtagga
actatatgaa
atgggattgt
ggtacagtag
ctattggcag
aacaatcttt
ctgatgaggce
tccagggtga
aaatcattgt
agtaaaatga
aatactccca
aagagattgt
tcttccagea
ctgaggtcca
ctgtgacagc
gtggatccca
gccgtgtgaa
ggacacaaga
tagggcagca
acctgatgga
tttagtttte
tgtcatgaca
caacacagta

caacagctaa

tcacaggctg
ctagcagatg
aaagggcagt
acataggttg
ggcagtcaca
agaagacatt
agcggagccc
gctectgaag
aggagaggtt
acagattggt
gcatcatatc
taaaggcata
tgcggaggtyg
gctgeteccaa
ccecccactte
caatcttatt
aagggaccag
tgaatgctce
gaggatatga
agattttggt
taacagattt
tgaagattaa
gcatgactcc
agggaggaag
agtgtaatgg
cgaccctett
ctggctgtga
atttcaatgt
taaatttcac

gaagaaagca
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cgggtctceca
ctgcaactte
gctatggaaa
ctggccacca
ggccagaggyg
ctcttccaaa
ttggaaggag
gcggatcagy
aaggtgagtc
gttggtgact
cagtaaaggc
cacaggcata
ggagagggct
gctaagaagce
tagagacttc
ctcactaatg
ctttagacga
tggttccaca
tatgaattct
ttcgatggga
gttctgggca
caccacagcce
acttcttagt
agaaggtgag
aaaggatact
agtaacaggt
aatggggata
ttgacaagta
actcaaaggc

gttgagtttg
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tetgecactge
ttttecacgga
tecttgaaag
aactgcaggyg
ttgttgttaa
gtttccageca
tgaggctcaa
tcagagaaca
aggtatacca
gaaagggatg
caatagtcaa
ttgttgatat
tetgttggta
ccactgaatg
aggttatgta
tcaagcttag
ttgcctttta
ttggcaatga
tcagggttga
atgccectetg
gagcactcac
agacccagga
ctacaccttg
ttaggatata
ggatttggaa
tettggtcaa
atagtgataa
taaagataat
tcagttttaa

aatcagtgtce

75060
75120
75180
75540
75300
75360
75420
75480
75540
75600
75660
75720
75780
75840
75900
75960
76020
76080
76140
76200
76260
76320
76380
76440
76500
76560
76620
76680
76740

76800



WO 03/035833

ggcatcacta
tctatatcag
gaatgttttt
ctttcatcac
gatcctcaaa
acaagatggc
ggaagataaa
acattcagac
ggaaatgagt
aaaaggtgta
acgaacacca
tatttcataa
ttatccgatt
aaacaaattt
cactagaaaa
tcaattagat
cagatcaaat
tagaataagt
acacaaacca
atcaaatcct
ccctatcaag
taaaaatatt
gaaaaattaa
aaaaaaatta

taataaatca

atatctaaat

aaaatacaaa
ccaataaatt
aattcaataa

ccaggaagga

atgtttagga
gectttaggt
cttcatgtat
ttagcaaact
gtatccctgt
tataataaaa
taattttcag
aaactcagtg
atgttttaaa
ttactgaget
tattttaatt
acttcaacat
acagtattta
atgaataaaa
ttttectcca
aggaagaggt
taatgtctat
gacttagaat
tttagaaaat
tagtataaac
aatcaaaata
gatttectttt
ttctaaagtt
tgaaaacacc
gcatgctatt
atatttgaaa
tgattggctt
ccagatgaat
ttttataata

agagaatgat

tatcatccte
gcaacataca
acattttcta
ttaatttatg
attgtttttg
atgctctttt
aaaaagtatc
gacccgttaa
tgtggatagt
ctgcttttca
aaggttcagt
tcattcctga
catatatatc
aataacaagt
aatgtagaaa
ataatttttg
catggaaacc
actacaaaat
actattgtaa
ttaacaagaa
actaaaagag
tccatagaac
catttggaag
tgccatacaa
tacacaaaaa
agccagttta
gatattttgt
taaggattca
ttagagttaa

tgactctgtt

tattcaaaac
aaacaaactt
cttttaacct
aagggatttt
tttctecatag
aaatgatttt
atttaatgat
agtgaaatta
ttagcagata
acttggggtt
agtttgaaac
gctgcaaagg
tatgtctaca
aggatcaaac
ctaggcaaaa
gaaaatatgt
aatggaaatc
aaatgtaatt
aaattatctce
atécatagaa
agatgtacta
acacattaca
aaaacatata
tgcattcaca
taaagtcaag
tgttaaaggc
gggaaaattt
aatgtaagaa
gtagcatttt

gtacacattt
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aaagctaaca
atattcagtg
ttgaatttta
cttatttgag
gaatgaggca
gagataaata
aaatgaacta
aataggtagc
ctgaatccaa
ctcaggggta
aatactttta
aaaaattagt
accacagtat
ttaatggtga
acccagaaag
ggcaaaacta
aactaaaatg
taaaaaaaat
agtcatggca
ctaatatgac
tgtagagaga
aagaataatg
tgaaaataat
cataagatac
aaaacagaaa
ggcattttaa
gcatactaac
gaaaacatgt
ctgtgaataa

taaaaacttg
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gaagtttcat 76860
caaggtgttg 76920
atgtacgecat 76980
gcagacaaaa 77040
gaatcaaggt 77100
ttgaggaatg 77160
tcectettte 77220
aaatgagaag 77280
ctgaataaat 77340
cactttatcc 77400
gataaagaag 77460
aaaaaaataa 77520
gtctatatgt 77580
atcactgaat 77640
tgctagcaaa 77700
tcattattca 77760
attagaacag 77820
tttettgtet 77880
tctcaaaaac 77940
aactattaaa 78000
ttaaatatta 78060
ttttaagett 78120
cagaaacagt 78180
aaaactataa 78240
gtaaggaatt 78300
atcagtgaga 78360
tttacttett 78420
actagaagaa 78480
agttagaaac 78540
gtataacaaa 78600
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caaataacac
tgaaaaggtyg
ataagtatat
gggggtatgt
ttaacaaggyg
aattgatata
tectatttet
atttgtctat
ataaagcagc
tatggtttgg
catgttgtgg
taatgagagt
cttttectte
ttcctgagge
atcacccagt
ttaacatgga
atatgaatat
caatactaac
tatgaattct
ttctgaaata
tttgttacat
agtatatatc
caatatatta
aactgtacgt.
agttcccagt
gctcectacat
actataatgg
ggtagaatag
tggacactta

catacagata

acacatgtga
aatgccaata
gaaagggtga
agtttttgee
tagaagaaaa
gtagatttaa
agaaatgtat
aatagagcaa
catacagtaa
ctgtgtecce
gaggtaactg
tctcacaaga
ctgctgecat
ctcececagece
cttgggtatt
aaatgaaatg
acatacatgt
tttttgaggt
gaattttttc
tttttecattg
gcatagaatg
acttctatgt
ttaactacag
tggtatccat
gtctggtatc
ttgagtgaga
cctteagtte
tatttcattg
gattgattct

tacctttgat

ttgctaaact
gaaaattagg
ttagctatta
tgtcatattg
tgaacatcca
atatatctaa
cattagaaaa
aatggaaata
aataccatct
acccaaatct
aatagtgggg
tctggtggtt
atgaggaagg
atgctgatgt
tecttecacage
atatatgctg
atgaaaggag
ggtgggatta
aaaaacatac
atacataata
taatgatcaa
gttgggaaca
tcactctact
taacaaacct
tatcattcta
acatgtgata
tatccatgtt
tatacatgta
gtatctttgce

atactgtgta

ggagaatata
aaatgagtat
gtaagcaaaa
ataaagtttg
catactgata
gttcaatatg
taagcgaact
tgtaacagta
agccaataca
catctggaat
gtggttatcc
ttataaggggy
atgtgtttge
gtgagtcaat
agcatgagaa
tactcacatt
aaaactggaa
atggtgattt
ctgtattact
tttgtacgta
gttagagtat
tttcaagtct
gtggaacatt
ctcttcatcet
ctttcaacct
ctgtetttcet
gctgcaaaca
ccacatttte
tactgtgéat

ttactccatt
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tttaaaacat
aataaaatta
gaaatgcaaa
ataatcattt
aggaataaaa
ttaattettt
actatacatg
ggaatttagt
ctgtaaccct
tataattecc
ccatgctgcet
ctttteccete
ttcececette
taaacctcett
caaactaata
tgtatgaaca
ggatataata
tcactttctt
tttataatta
tttatgtaac
atagagtatc
tccagecegtt
agaactgatt
ccteceecttga
ccatgectete
gtgctcgget
acactttata
tttatccatt
agtgctgcaa

ttcatgctga
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atgtaataga
aaaatagcca
tttaaaaata
ttagccagaa
actggacatt
tgactttttt
tttgttacag
tatataagtt
tgacggctaa
ataatcccca
gttcttgtga
tttgttecatt
agtcataagt
ttctttataa
caactgtagce
tattttataa
aagatgttga
tttataacat
gaaaaataat
aatgtgatat
catcaccttg
ttgaaataca
cettetgtet
tcttggecac
aatgttttta
taattcactt
ctttettttt
catttgttga
taaacatggg

tgataaagac

78660
78720
78780
78840
78900
78960
79020
75080
79140
79200
79260
79320
79380
79440
79500
79560
79620
79680
79740
79800
79860
79920
79980

80040
80100
80160
80220
80280
80340

80400
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atacccaaga
ctggatcata
agtggctgta
ccttaccagce
tgatctctea
ttttgtttte
cttgacatta
gcatggettt
aattcataga
ctccacctca
aaattaagaa
atttagaaag
tcatcctett
tgatctgcecat
atataatata
gttgcatgta
tgctattcaa
taaacatctt
tatatagggt
attatgccat
ttcgacatgg
tgcccagget
caagcgatte
gcctggetaa
ctcgaactec
aggcgtgagt
atattatctc
ttgcccattt
tgcattttta

ttagatatat

ctgggaagaa
cgagagttct
gtagttcaca
ataaattatt
atgtggtttt
atattcctgt
ttttgacatt
taaaaaaagg
aaattataat
tagaaggtgg
gaaaacttaa
atgtttacac
tacctetttt
tgtcactata
tactcttatg
acagtagttt
ctatttttog
tgtgcatact
aggaatatgt
tcagcatttce
atactgactt
ggagtgcaat
tcctgectea
ttttgtattt
ggagacctca
cactgcgect
tttgcatttt
aggtagattc
aattattgag

gtattgtgaa

aaagaggttt
atttttagtt
tttacaccaa
ttttgtcatt
gatttgcatt
tgactacttg
caaaaagtca
ctcaactaag
ttatttagtt
acttttaggt
aacgtgtcaa
ctttgtaage
ccgtctatce
gattagtatt
tccagecatct
gttetttttt
aagcttggge
tatgtttttt
atagtattta
cactagcaat
tttttttttt
ggcatgatct
gectectgag
ttagcagaga
ggtgatctge
ggccgactgt
cctecataact
tttggtatat
atataaatgt

tattttatge

aatggactta
tttctgagaa
caatgtttaa
ttaataatag
tccectgatga
tatgtetttt
tggatatgtt
tecatttattt
accttgacat
agtaaagatt
tegtttgatt
accatcacaa
caacctcetgt
cattttatat
ttcactcage
tatgtctggt
tgtgtccaag
cttaaatata
taagaaacag
gcaagggagt
tttttttttg
tggctcactg
tagctgggat
cggggtttte
cegectegge
cttttatatg
agtgatgctg
tttatgttca
tatgtatata

tcatctatgg
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cagtcccage
attttcatac
gagttccttt
ccattctaac
ttactgacgt
gagaaatgtc
ttataatgaa
agatgtctaa
tattcctceccc
gtgatcatta
ttaagcatac
tctgatacag
taccggcetta
aattttatat
atgtttttga
agtattgttt
agctgctatg
tacctagaaa
gcacatcatt
ttcatgtgtt
agacggagtt
caacctcege
cacaaggcgt
tccgtgttgg
tcccaaaatg
ttatccattce
agcatctgtt
acatttttct
ttctaaatac

tttacctttt
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agtgggattg
tgtttaccat
ttctgecacat
tggggtaaga
tgagcatgca
tactgatgtce
agatagaatt
tgcacagaat
tcatcaattt
tttgecacct
agctcaatga
aacattacca
aagtaagcac
caatgaaatc
gattcatgtt
tgtcacaact
aatattaata
tatataccta
tcccaaagag
ccatatccece
tcgetettgt
ctectgegtt
gcgceccaccat
tcaggctagt
ttgggattac
ttgtgggact
tgtctgetta
cacttttaat
aagttcttta

tgttttette

80460

80520

80580

80640

80700

80760

80820

80880

80940

81000

81060

81120

81180

81240

81300

81360

81420

81480

81540

81600

81660

81720

81780

81840

81900

81960

82020

82080

82140

82200
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atatttctta
ttgtectttt
ttctectatg
cccattttga
tacagctate
tatggtggct
aagccatgag
aaaataaaat
ggtgggagaa
actccagtcet
ataaaaataa
ttgaccgtat
gtatgtacag
ttttgtttgt
atcttggctce
cgagtagcetg
gagacagggt
caccttggece
agctttttat
ttetttteca
catcaacttyg
aattaataaa
aatgttgtac
catctagaaa
tctttegeat
ccttecttte
gctgtgggtt
taagattttt
agatgatctt

tttgaagatt

aagagcagaa
ggtttctatt
tattecttetg
attgattttt
tagttttttt
cacacgtgta
tttgagatca
agccaggcat
ttgcttgage
gggtgacagt
atactttett
atgcacatct
ctgtactata
ttgttgggac
actgcaacct
ggattacagg
ttcaacatgt
tccccaaagt
catcagttta
aaaatccttt
atgatttcta
tctatggaga
gagcttctta
taaagacagt
ttgttagtac
ctaatcttag
tttcatagat
taaaattaca
attgttttte

aaaccaacct

gttttaaaat
taagagcccc
gaaattttta
gtagtgtggta
gtagtgttat
atcccagcecat
gcetgggcaa
ggtggcatge
tgaggagttc
gagaccctgt
ttccctataa
ccatttctet
ttataccagt
agagtcttgce
ccgacteccet
catgtgtcac
tggccaggat
gctgggatta
attcttgaaa
gggcttttet
aagaaatttt
atcgatatta
tctttaggta
ttcattcttt
ctcttgtaca
aggacaatta
gaccttecatt
agtgagtacg
teccattattce

cacacttctg

ttaaatccat
tagagcctat
tagttttatt
tgaagtaggg
ttcttaaaaa
ttttgaaggt
cagagcaaga
atctgtatte
gaagctgcag
ctctacaaaa
cattacctgg
tttctattct
acggctgtct
tttgtegece
ggttcaagag
caggcccage
gatctcgatce
caggcegtgag
tcagatggtg
agatcatttg
ctgtgatatt
taacagtatt
ttctttaatt
cetttetgat
atgtcaaata
tttggttttt
aagattggga
gaatgaaaaa
ttttaatatg

ggataaacct
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tttaacattt
atgccaatgt
atttacattce
aagatgattt
gactttectt
tgaggtggga
tctecatatct
ctagctacte
taagctgtga
atataaataa
ggacctttat
gctccaccag

tggttactgt

ggctggagtyg

attctectge
tattttttgt
tcctgacctt
ccaccgcace
ttgttcatec
aatttccata
gacaaaaaat
gaacaacttt
tccttcaaca
ttgtatacct
gaagtgctga
caccattaag
agtgtttttt
atgcttttet
acaagtaata

tactttgtca
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ttttaatgat
cttgaagatt
aagtcegtga
attttecctec
tetggecaga
ggattgettg
acaaaaataa
aggaagctga
ttgacactgce
gtaaacaaaa
caaaaatcag
aatagataca
agcettttatt
aggtggcgca
ctcagecctece
acttttagta
gtgatctgece
cggccactgt
aatttttgte
taaattttag
gtgttgatta
ccaattcacg
aatattttgt
tcattttttg
gagctatcett
tttgatgtta
cttagttaac
gtatctatgg
ctgattaatt

tttattgaat

82260
82320
82380
82440
82500
82560
82620
82680
82740
82800
82860
82920
82980
83040
83100
83160
83220
83280
83340
83400
83460
83520
83580
83640
83700
83760
83820
83880
83940

84000
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attgtgtttg
ttecgtgagaa
tcagagtaca
tcaactgtgg
agactacatt
aatttttaaa
acatagggaa
cagggaactt
aaagccagtt
aatttttatt
ctagaatttc
atatttacat
ttatttcatc
cttctaatgt
ctttetttte
aacttttget
atccttatta
cctaagatta
ataaatatcc
cattcggtca
atcttctaaa
tttaggtctt
tatgaaaaat
caatcttgcet
agcagtcttt
tccttatgaa
taactatgaa
tgttaaagct
ggaagaatcc

aatatattgg

taatattttt
tttttgtcta
gtagccccte
tccaaaatca
catataactt
atcttgtatt
aaacatagta
ggaacgtata
agaaagtgtt
atttatttta
tgtgtttgaa
gtcctatttce
taagctatca
ctgaaaatct
tcttgagaaa
tgtattgatt
tttgactatt
gatcattaat
ctttctacat
aaaacgtttt
tccccaacaa
cttctaaata
ttccatcttt
gccaggccat
aaaagtcatt
ttttttctaa
tgtgaacttg
ctgatattaa
atatttgtat

gggttatttc

tggaattgtt
atttttagtt
cgtattcatg
ggtgagtaca
ttattatagt
gtggataatt
tttgtagggt
ccctgtgott
ccttgatttt
aaaatatttg
téctgtaaaa
cttgtgtgtc
aatttattgce
agaggttatc
tctagaattt
ttctectattyg
tattttgtct
tttggacctt
gctttageta
ctaatttact
aattccettce
tatcatttet
tgaaacctac
gtgcacttga
aaggctaatg
gttatgttat
tctgecatatt
gcacatgctc
ctagtaatgt

attttggttc

ctgttaatat
tctttgtgat
attttgettt
atagttattt
atatttttat
tacaaattaa
ttggtagtat
aaggggggac
tgttctettt
gcagaactta
tacaaattga
aattttggta
ctgaagttgt
tgttttattc
tttcagtttt
tgtcttttta
tcagtccagt
tcttetteac
catatcacaa
ttgtgcttqc
tttaggattt
aatttaattc
tatgattgtt
aatggatgtg
tggttgaatg
caattcctga
cctaagttct
gatttctgat
tecttgtttt

attccttaat

51/161

ttggtcagta
gtatctatat
ctgtggttta
taagggagag
aattgtccta
actttatcat
ctgcagttte
tactgcaata
ttcctaagaa
cctgecgaatce
tttetttgge
atttgtttca
cataaacttc
ctgatatcag
attaaaattt
tttcattaat
cttttaaftc
tgacttaagg
attgattttt
ttetttgtee
agttggttta
tgtgaggtca
ttattggacc
aatttgtact
tgttgttecag
gaaatgggta
ataggtttgg
gtataaatca
taagtcatct

tttcagaaaa

PCT/US02/33542
gtttttctac 84060
acttttagta 84120
ttactaatgg 84180
tgagagagag 84240
ttttattage 84300
aggtgtgtat 84360
aggcatccac 84420
cagttctcac 84480
gtttgtatag 84540
caaacagacc 84600
agatattgga 84660
agaaattttg 84720
ccttattatt 84780
tgagttgtge 84840
tcaaaggacc 84900
ttetgttett 84960
attttegett 85020
tataaaaact 85080
tataaagtat 85140
catctaaatc 85200
ttcttaaatg 85260
gagaatacac 85320
agcgtatgat 85380
ttttgggtga 85440
ctettectaaa 85500
ttaaaatcte 85560
gtttcatgta 85620
tttatcatta 85680
ttgttggggt 85740
taagatatte 85800
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aaatatatga
ttttgaaatt
aattgttgag
tatgcttecag

agaggtgaac

ttgctttgee

ttgectggtt
aacacacaaa
agtttttgtg
catttagaaa
cataatctct
tggttgcatt
ttcctgtett
gtgactttta
atagatggtc
aagcaatatg
catttcagta
ctttetgtta
gttaggctag
gttcattggg
aactttaata
ttatactecct
aaggcatgga
gaacaaaaac
ggcttataca
agtgttttat
ccaacacgaa
ttaattcaag
aatgggcaaa

gtggagggtg

atacaaggag
aagattttta
aaatagagtce
tattcacagt
tgatagcatt
attgaggatt
cacagtatag
atgtggegtg
gtatatcttt
gcttectettt
gcecttttgtt
tagggatgtce
tttecatttcet
aactatgttt
tccaatttat
cattcagcag
cagtattcaa
gatgatattg
actaagctat
atgtgaccce
tcgaattgcet
ccccteatcece
gacagtaaga
tgaggagaga
ctgtgataag
gcaaaagagt
aaatagactt
tcagaaaaaa
ttcaagaggt

tatgagagga

aatattcaag
aaaaaacaag
ctggttaatc
ccactggaaa
cgataaaaca
ccctatettg
ctttetgetg
acattttaaa
ttttttttet
ttgacagcat
atactgctta
attttgetat
tgcettatte
tattacttat
aatggtcgat
aaactgtatt
taagttacat
teccaccttta
ggtgtatttt
atcataagtc
tcaagtaaaa
ttggtggaga
aacactctgce
aaagagactg
ctgtttacac
gatatgatca
gcagaagaga
atagtggtta
attctgaggce

gaagccaaga

agaacgacag
ctgttaaaat
aatctagagc
cacacttgaa
tgacctgaga
cagctataat
ttttccttaa
tgattaaaac
tttttttact
gtagttattt
gtccatttaa
ttgctgtcta
tgatttttgt
ttttatttat
ttataatttt
ctgagtgccc
gagatattca
gggtaatgta
caatgtaatg
atggagtgtc
tataggagct
gaggtacaga
aattggggac
aagaggtaat
gttatcegga
gatttacatt
aagacttgaa
ctctcagggt
acaacagaaa

ttatttacac

52/161

gaacaaccag
ctggttgtte
tgaaactatt
gccaaatatt
agcatctaaa
ttecccacag
gctgtgatte
agccactcta
tgtacataca
cttgcttttg
atttaatata
tttgtceoctt
tttgtattte
tcctectaggg
tcaactttac
atacaaccat
atactttatt
agtgttgtga
atatcttcaa
tgtatatctt
ctgcaacagc
catagcgaat
acagtagttce
tagaggaatg
gagcaatggce
ttggaaaaat
gctgatcact
catgggtgta
tgcttcacag

tcttttgaca

PCT/US02/33542

cttecttceca
tgctagtcta
ttcaaataat
tecctggecaac
cagacaatat
caagtaccct
agccatetgt
gctttcttaa
tgtggttttg
aatctagtct
gttattgata
gcattttttg
aattcctect
attaaagtat
aatggtgtga
tetgttttece
acaaaatagg
gcacatataa
cttgtaatag
categecagtce
atatttccat
agtgtttgceca
agaatggttg
atttacaagg
aagccattaa
taatctgatt
caggaggctg
ggcttgggta
ccaatcgget

actgggtgag

85860
85920
85980
86040
86100
86160
86220
86280
86340
86400 °
86460
86520
86580
86640
86700
86760
86820
86880
86940
87000
87060
87120
87180
87240
87300
87360
87420
87480
87540

87600
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acctggtgtce
caaatgtgtc
cactccttaa
aaatagattt
tcatacttte
cactggagag
atagaagtaa
ttattgttta
ctaaatcatg
ccaaagtgaa
caaggtccct
aaagtggata
gaatgttgtg
ctgctggetce
aatgtccgac
gaagctaaaa
ctcaagecaca
atacttacat
cacaaatcaa
taaatgtgtg
actttttcat
ataactgagc
tgattatttt
gcaaaccaaa
tcaaacagat
attttaagca
tgtatgttgt
ataaattgct
agggcacaaa

agactttttt

cttcactgag
tatcactaga
aaagaatatt
tcaattataa
cagttegttt
tactgtctta
ttggcatctt
gattccttaa
gccaaaactyg
ggactgccaa
ttacatctgg
atttggggtce
ctttgttatt
cacttagctt
tgtgaccaag
tctataggga
atgattagta
ttttegtatg
aatatcagga
ctcacttata
ctatgtctat
attaaaggtg
ttataggata
taaaggcata
acagtgataa
accattattt
ttaaaaagaa
tagcctggaa
acaataaatg

gtttttttga

atggagaatt
ccaaaatgtg
attttgtaat
tcagatgact
ttgaattgac
tttggcagaa
atttctgatt
tttggctgta
aactagaaag
aaagaagggt
aactgctecce
atatctcatc
ctecctceacaa
tcactgtcag
gtttgacaag
gttgactagg
cgtacctttt
ctgggtattt
aatagactta
cctggeccaa
gattctcact
gtatacatgg
atggtttegt
tatttcctct
ggagagtgaa
ttaaaaaaca
agtttaggag
attctatgat
gatagcacag

agtcagtaaa

taaagcagca
tggggtgect
agcttttaga
atgtccaaca
ggtaaagtgce
tttgcccaat
tatttcaata
agtatgtctg
gagctcaact
ggataagcac
ccecttetac
aactttttga
atatttctca
cagaagtctt
atgaattttg
gcctttecat
aaaacctagc
attccccact
aagaagcaac
attctgattt
atttecctctg
tgcctagcac
ttgttgaatc
gcaataggac
gagattggta
caagtaagaa
gaaacagctg
taatttagtt
aaatctctgt

gctatttcte

53/161

tgaggaattc
gggcagatta
atttctttgg
taaaagtttt
gagtcgtttt
ctgcctatca
gtggttaaga
ccacggaaga
aaggtggatc
ccecggcaage
gactgtectt
gtagcttaga
gttttagccc
acaatccaaa
tttcattagg
taattctgat
atgtaaagtt
tattctattc
atgaaagact
tgacatttgt
ttaatttttg
ataaataata
agtatttgte
tacacttcag
aaatggagaa
aggaaagagé
ctttgatgga
ctctgactgg
aaaccttctg

aaatggagaa

PCT/US02/33542

ctggtttect
atgactttte
tagggcaggyg
atgatgtact
ttatagattce
ccaattaaat
gaaagttcat
cagtatctaa
aatttcagcet
ctgctgtagg
cagctaggca
aactgtggag
agaaggcaaa
gcettgeteat
aataaagcag
caaagggatt
ggatattttt
atgtaaggaa
aaaaatagca
tagctgtggg
ataacacaga
getgteattg
aggacagaaa
aaagatgtcc
agagaaatga
tcatggttgt
taaggtaatg
caaatgaaca
acaatctata

gaatgggtga

87660
87720
87780
87840
87900
87960
88020
88080
88140
88200
88260
88320
88380
88440
88500
88560
88620
88680
88740
88800
88860
88920
88980
89040
89100
89160
89220
89280
89340

89400
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agagtgggtt
tggtgteccaa
aatcctggac
aaactaaaag
ttetttgaag
acattggatt
ttatcctcca
aatggaaact
ccaaaatgaa
tctaaaagtt
gttactcact
aactgaagat
tattatatgg
gaattagctg
taaattgagce
ataatttatt
atagataact
aatttctggg
atctggatga
tatcttattt
tgtatgttgce
agagcaatcc
tctagectaa
gtctttaact
tcctgattte
ttacagtctc
tttttcagtce
tcactgaaat
ccagtaacgc

tctetgggtt

gaggtaaggg
aatacatctg
tccatgaaat
aaatcaattt
gaccccaagce
tcaactctcet
aaccattgca
ttcaatattg
agccagactt
tacaggtgta
attgtaaata
agtattttgg
tttgaagect
ttaatatgat
agacaatata
caggggaggt
taatgtcectce
ggttcttcag
gtaaatctcc
gcagaggtcc
cttcaacgge
caatacagca
tatttgtttt
acaggcaaag
aggagaaggg
agtaagggaa
caggtttttt
acctctecatt
tteccttttaa

atgctttgtt

taaaaaaaaa
aggctataat
cagatactga
tagtatgagc
caacttgaga
ttttacagaa
tttttaccta
aggttcaact
ggagagcatc
atgctaaaat
ccttteaatt
tctataatta
ataaagacaa
ttaatgcaat
gtcagacagce
aagaggatca
tgggactggg
gatccacaat
attctggectt
tgtaacctet
atggaaaaaa
gcaactttct
ctagatttge
actattaagg
gaaagaaact
caagtatttc
tgagctectta
gcaaatagat
aaatagaaaa

atctttttec

aaaaaagcaa
ttccagatat
agagttgtga
aagtctggaa
tgaagcccaa
ataaaatata
tttctctcta
tggagaacat
aaatgtgtta
tattcagtgg
agctatatge
cttggctagg
tgtgagattce
gaaatcgata
atctttatte
agaaaattgt
gaatttcaaa
caagagctat
gttgagtagt
tccaggtgge
ctcatttgcece
ttactctcee
caggaaggag
attccatata
tttcttgett
tatccaggat
acttttacct
agcaactcta
aaaaaaaacc

ctgattctca

54/161

gcaaaggttt
ctaaaaactg
aagttgtata
aatcaccagg
agtcccagac
tctttataca
cttatttatg
tcaaggggaa
tatattataa
ctcacgcaag
tgattaccaa
gactgatata
tatctgtata
taaaatgggce
ttttettcta
tatttaattg
gctcagtect
cctgecatgta
tattccatag
cttgttataa
caaaaaacct
acaagaaaca
ttagacagaa
atcctgttga
gatgagtcat
tttttgactc
tatacttctc
ttttaaaaag
cacacaattt

gtecatcttte

PCT/US02/33542

taatgaataa
taacttcaga
aaacatttta
gttacctaag
ctggcaggaa
tgatttctaa
gtaaggaagg
atggaaacag
catatttttt
taggtagaca
ttctgggggt
tgctggcaat
aaaattagcet
atacaactac
ttgtctettt
gaactgtget
tttgtgtage
gtttecettte
tctectaggaa
agtatgtata
ctggaaatgc
aaagaggata
gtcatgatgt
agcaatttte
ttgcctaatg
tcagtatttt
tcatgettta
cagatttttt
tctecatttte

caatggactg

89460
89520
89580
89640
89700
89760
89820
89880
89940
90000
90060
90120
90180
90240
90300
90360
90420
90480
90540
90600
90660
90720
90780
90840
90900
90960
91020
91080
91140

91200
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tatctatctg
cttgtectaa
ctgttctegt
gaatctecectt
aaattttaaa
actaattaaa
accctaatct
ctgtgtttaa
tattaactat
gcteccatact
gacacaaaat
gagaggatat
taagtatttt
tgctaagaag
cctcaatata
cagggacatg
ccaaacaccg
gggaggggaa
attaggacaa
agcaaaccac
cccagaattt
tcaaagaaag
catctagata
ttttacttog
cttcaatttt
acaaaagata
gacattttag
tctggaacac
ttaaatctca

gggacttggg

aaaacatgaa
gtcattaatt
gtttattttg
ttggccggca
agatgaaagt
gggtagttgg
ataaggcagt
atcttaaccc
cctacagggt
tttattatta
ctctcaactg
gcaatctgga
atattacagce
ttacttaagt
caccacggaa
gatgaaattt
cttgttctca
catcccacac
atacctaatg
catggcacat
acagtaaaat
tttggctgece
gaacgtgtgce
gaaatatcaa
atcgattgtt
atctctetgg
cctetttete
tctggaaatg
gtggcttaaa

ctttattttg

ttecatecttgt
gatagtttct
atctetttgg
tagaaatact
gatttttgte
cttaagatge
ataaggtaat
tctattattc
tactgtgtga
ttatcactat
aaggaagtac
ggcaatggat
tgaaaacaaa
tcetetaaag
tactatggag
gaaaccatca
ctcataagtg
tggggectgt
catgtgggge
atatacctat
taaaaaaaga
ttetgtgata
ctacggagaa
ctggagaaga
ccatgaaaaa
agattacctg
acttaaagct
aacaaataaa
acaatagaag

tggctectece

attccagecga
gtttaatctt
aatgcaaatt
tggacatata
tagctttgag
ctgectggect
ggctaaaagc
tecagttttcet
atgaaatgtyg
ttaggcaaag
tgaaaaccct
taatctatta
ggaggtaatc
atacagttag
ccataaaaaa
tecctcaacaa
ggaattgaac
caggggttgt
ttaaaaccta
gtaacaaacc
aaaaaaataa
attgttcagg
caactaccce
attctgttaa
ctggactctt
gttttaatta
gttcagacaa
tttctaccag
tttattagtt

ctettetagg

55/161

ctagtgaaca
tcccgaaact
atttgctett
tagtatgcet
gtectetttga
cacaaatgeg
acatatgcgce
tacctttaaa
atcgtgtaca
ggaaatgttg
ttttgatgea
aggtagatgt
atactcaggg
gacaagctat
gaatcagtta
actaacacag
agtgggaaca
gaggaagcgg
gatgacaggt
tgcatgttca
atatgcgect
tttcaaaacc
tccttcataa
gtagttttcce
tgaagtgtgg
gttggtgctg
gatagctgte
cttectgtaac
ctgctectgtg

tetttgaagt

PCT/US02/33542

attagcaaag
ggagagccct
ctacagttct
attctactta
aattaatatt
acacaaaatg
aaccgtcaaa
atgagaacaa
taaagtcaga
ctcattgtat
aatagccaca
taaagtctgt
caaaaattcc
gaaatacatg
acgtectttg
gaacagaaaa
catggacaca
gaaggagagc
tgatagctgce
gcacacgtat
caactttggg
cacccaggcece
ggttattaaa
cttgcagatt
atattcttga
aatgcaccta
ttaaatccct
agataaaccc
aagacatcga

cctttecatt

91260
91320
91380
91440
91500
91560
91620
91680
91740
91800
91860
91920
91980
92040
92100
92160
92220
92280
92340
92400
92460
92520
92580
92640
92700
92760
92820
92880
92940

93000
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tgacatgaaa
ataaactcat
aactaaatgce
atgctggtgt
tetagtatat
gaagacacag
aaatgatcac
aacacatctt
tacagctgca
tagattccta
aagaacatgc
tagcagatat
ccaaaaaaga
cttctggecta
tattctaaaa
ttgactttce
attttatata
tcatgactca
tatttaataa
atctacatcc
ggaaatatge
gagttctget
ctgattttga
aggtaaactc
taattagcca
tttcecectgtt
aaaattataa
gagagaagat
atcataggga

tgaataattt

aaagatgaag
aatgtctgtt
aaaggaggca
gtagcttgece
atgcctagat
gcatctggaa
tgatgccatt
gccatagtaa
tctaaaattce
ggtggtataa
aattctttat
ttgggaactt
gtagaaaact
ccttttatat
cagcttatag
caaattggaa
ttgaaatact
tggttccaaa
tttggaaaat
tgaacatagt
caaactttaa
ttctettecat
ggaaacaata
tgttctgaat
cattataaag
atggtaattt
tttctcacct
caaatatgta
atcacattaa

gtattgaaag

aggatcataa
cacatttcat
ggaacatgta
agtatctgcc
ttatgettet
aatgacctat
ttgtatttaa
ggtttaacte
ccatttgecat
atgcaacctt
attccaaaaa
ttatctactg
atcaaagtag
gcaaagtgga
tctagtaagg
tcacataatt
gaaaaaacaa
tggactatta
gtttatataa
taaggaaaaa
agtgttagat
tttttattta
aaaacaaaaa
gaataatgta
ttagggcaaa
acctctacct
ctetctetet
tatattctag
tatttacatt

aaaaccaata

ttataaggtt
tagtcagaac
gtttagectac
aaaataaata
attttttgtt
tgtctatcta
ctetgtgtge
téacctttgt
gcctactett
taaaacaatt
ctgtaataac
atggttgcca
gaagtatatt
gectggggaca
aaactctgtce
ttaagcagca
tatccagcta
tgcaggaatt
aaaagatatt
taccttecatg
tgtgctatag
aaaaatgttt
tacaataaaa
tatagataac
gataaggctce
ttaaaacatt
ctactaagga
tttatttata
aatataatat

aatggctcag

56/161

ttcataaacc
tcagtcatgt
gtggctatga
taaattgata
tatttataaa
tctatttata
atgtttttac
taatgtaatc
aattcatact
atatatcagt
atattttttg
acttactget
taattgaact
gagatgagca
cagtaaacaa
aagatgcact
tggaaagaca
aaaatgatgg
aagtgaaaaa
cataaagcaa
gtattagtta
tcaatgcecgea
gtcecttcaaa
ttgctatatce
cttttcttta
tataatatat
aattacatat
ttttgataaa
acatgctaat

caaacagatt

PCT/US02/33542

agacccaaca
gggcacaccce
agtagagaaa
ttaatatgaa
ttgtttcaga
tcaactatct
acattagaga
cttttecaga
aaattgttat
caagctaagce
cctgtaactt
tgagttctgt
caataaacac
aatgcaatac
attaattata
ttattacatt
attgtattat
ctataagaga
ataaatttat
aagaatgaaa
cttattctag
ttgtattgca
attcaatcat
tttagtcaat
ctacttctat
aattgtatat
aggagaggta
catttttgaa
tatcctctte

ttcatgattc

93060

93120

93180

93240

93300

93360

93420

93480

93540

93600

93660

93720

93780

93840

93900

93960

94020

94080

94140

94200

94260

94320

94380

94440

94500

94560

94620

94680

94740

94800
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aaaatgaagt
taaagaaatyg
ttaacttage
gtatgtacaa
aagcctgtta
tggaacaaat
taataataaa
aacaatctce
tetetgggtt
caaactcacg
aaacaaacac
gaataggcaa
ggcagaacta
ctttgaaaag
tgtaaatgaa
cataatgttg
gtgaaagtgg
atagactata
tgetgggcag
tgttecetggg
tegggggate
tttaatgtaa
ggaaaaacat
ccttttgggg
tttaaccctg
tatgaagtct
atctccattg
gttctaattg
catcaaagat

ggaaagagaa

gaaaaacaga
aatcctggaa
cacttcagga
ctaggtgaac
gtgtctaacg
catttacagg
aatacttatg
cctgagatag
aagtttactt
tetttetgge
aaccaaaaaa
ttgagtctca
ggattccaat
ctgtagacct
acaagcagca
tattaatatg
gtacatttgt
ccacacacac
cggtgaaaaa
acatgtagac
tgttataaat
atctgaagaa
gtctaaaatc
ggcattgtca
agtaaacatt
attaacaccc
tgagaacttg
gcagctgact
ataatggtat

tagggcattt

taaagtatga
atttaacttt
gtataattca
acttagttca
atgtgtggcc
gctactaaat
acatgattat
gaactgttct
gtacaaggac
tctaaagtcec
accctgagtyg
ggagatctga
gcaaatctgt
gccgtagecag
tttattatac
ttgtattaat
atctgcetctg
tgggatgett
cagagactgt
ccteectett
actcttgtcet
acgtatcttt
aagtaagagg
tgtttacage
gatttttgtg
aaggaagtaa
gactaataag
tcatgattaa
gctatggaaa

tgaatagecca

aagagcagat
gttttatgga
taggttatgt
gttttccaac
agaaaaaaag
atctttctat
ctgatatecca
cattaccatt
ttgcagcaaa
tagttactct
gtaggtggca
gctactagat
cattgacctg
aaaaactaag
aatttactag
attgcatgtt
taatctaggt
ctgtaggagt
cttagtcaaa
gacagtcatt
cagatattgc
ctttgttect
ttttgagctg
tagaagactg
ttecattttt
tgttgectte
agtgaactat
aaacttggaa
cagagatata

tatctgagag

57/161

agagtataaa
aaacaaagtc
ttatatgaaa
aagaaaactg
aaatattaac
ataatatttg
ttattttatt
ttgtagataa
gaagtgatag
agtaaaacaa
ttattcctat
caaggtcagt
gctgaggtec
ccctatecccet
tttecagettt
ctcagcatga
tttctacaag
ggggacactg
ggaggacata
ggctggtttt
tctgaaacca
aattgattaa
gaattgagca
ttacagtaag
gctgtagaaa
aactttcaat
gttattttct
ctagcaattc
accatgaaaa

caatttctga

PCT/US02/33542

acagcttaca
atttcagget
gcttcattga
gttttaaaat
taacaatttc
gaaataatga
cagtcectcaa
gaaaagtgag
aaaggggatt
acaaacaaac
ccctttaaca
taggtagtgt
ctctacccat
caatacattt
atcaaggcect
aaaatccaag
tagagtgacc
tgtgtagtaa
tggccaccac
tceettagge
actgagaact
tctagtttta
gattttectg
gggtttgcat
gagtgatgcect
ccttgetetg
tatcaacatt
atcatcaaga
taaataacat

ttttgtaaat

94860
94920
94980
95040
95100
95160
95220
95280
95340
95400
95460
95520
95580
95640
95700
95760
95820
95880
95940
96000
96060
96120
96180
96240
96300
96360
96420
96480
96540

96600



WO 03/035833

ggtgataact
gataatatct
agcaagcata
aatagcaaag
aacatactaa
tttcttgtee
cctettecct
aaatgaacat
tttagattga
ctgcaacctce
gattacagct
ggggtttcac
ctecagecctcee
gtctttttag
ggtttgttta
ggatgtgtaa
gacacatgaa
aaaatggaaa
ttagtgctca
tgggtactge
agagaaagga
tctetgtett
tttcagtact
aaggagtgaa
gaaacctggg
ccecttettat
acaacctcag
gaccttgaca
ggtctattta

gtagaaattt

gtgttaatct
acatctttet
gagaaagccc
tcaaacccea
acgtcacaat
ttactgttte
tcecccatett
actgcacatc
gttctgctece
cgectggetg
gtgcatcacc
catgttgacc
caaagtgctyg
aagtgatcgt
taaggccttt
agtgctgaca
tattatattt
atattggtat
tgtttgttta
aatggaacca
atgaaaggta
ggtttaggaa
tttctgcate
aaatagatgt
atataagaaa
cctaatctte
tccgtcecatga
gtgatggaca
ctgtaagacc

ctgagtattc

agtatgtaaa
atttgttttg
ctagcaaatg
agttctatag
ctatettttt
catctttect
tccectetceac
cgcatgtgaa
atcgcccagg
gttcaagcaa
acgcctggcet
aggctggtet
ggattacaga
tattatcaaa
ggggacagat
aaatttttec
agatagagtg
atgtaaagcc
tatttttett
aagtcacaaa
cttaggtaaa
acggtgaggg
agcagctggg
taattagata
gctagacttt
gtttctetgt
acaagtcaca
cectgtgatce
aatttacaga

caggcaggct

ctcataaggce
atacttaaat
gtggttctec
ctacatgctg
tecectcectat
tctatttett
ccaaagtett
aaatgatttg
ctggagtgeg
ttecttetget
aatttttttt
caaactcttg
catgagccac
atcattagcecce
ttcaatggca
tctggaggat
ctcttcaata
tttactatcc
ctttgatecct
aggacttata
agaaagagga
catctaagga
tteceggtaac
aaattgtctg
ctgcaagttt
cctcctaaaa
gatccacagt
tggacttgge
ctaaagggct

ggtattgagg

58/161

atgagtttcc
gagttgaaag
tetttttatt
tacctgtatt
tccctetatt
ctgttttttt
aaggtggecca
aaatttaaat
gtggccatga
tcagccaccece
cttgtatgtt
acctcaagtg
ggcgceegge
ctttaatcaa
tctcttagaa
aaatttctct
ttagtttecat
ttataagatt
ttececctaagyg
aaaaggaatt
ggaagttgag
tttattgtat
tgaaagctga
aggagaatag
atttaacaag
gccctectaa
gcagagtcetg
tctcecatcac
taacttttet

cttaccacag

PCT/US02/33542

caatgtcaag
tacataaaat
ttttatttaa
tttcacaata
ttcacttctt
cttattatge
acatattata
tttattattt
tectggacttg
aagtagctgg
tagtagagaa
atctgecccac
ctgaaattta
ggataagtca
aagaaacacg
gtagcagaca
tccttaaaac
gaaacttctg
ccttcaataa
aaaaaacgaa
gaatcaaact
gaatctgatt
ttactgegta
caacattttg
ggagagtttce
aaatcctecca
gactagtgcet
aacaatccca
gtccacgcag

gagtcagaag

96660
96720
96780
96840
96900
96960
97020
97080
97140
97200
97260
97320
97380
97440
97500
97560
97620
97680
97740
97800
97860
97920
97980
98040
98100
98160
98220
98280
98340

98400
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ttatttttee
accactgcca
aagagatgcc
ctgctgttac
tgaaaaaaag
tctetgatat
gctttectgg
gcatgatcca
ctgtttectet
aaagcagtgg
gaagaatatt
tgaacaattt
tgtagaacag
ctctttctga
tatgtttcaa
gtcactggat
atagcttctg
agattctagt
atggttcatt
aaagtggcag
tcccagatta
tctactcaag
tcagtggtte
tattgatcaa
actgtgacaa
gtcatgttag
ctctactett
ctgtcettate
ctacacagtg

gtcaccttece

acctggaatg
caaaggacat
aggatagtta
cagtgtgggt
caaattttcet
gggagctcct
ttttecgget
atgaccataa
ggggaattct
attctccagt
tgttctgatt
caggtgatte
aaactctatt
cttaacagca
caggaaagga
gagatgggga
agtatcttte
attgccattg
caccaatctt
ctctgtgtgt
tgagtctgtyg
agtacaaatg
attctgcettg
aaatgacttg
gagaggtggce
gggttcagga
cctgggattg
agcggtcata
ttggtgtagt

tattgagtca

cacttcaatt
tgatagttac
ccaaaacttt
gaacattgtt
ctecctetet
tgttectcagg
tgcagagagc
atctgtgtgt
gactaaaaca
tttagtatac
catcaggtcce
tcattcaget
ctaaggaatt
atagctgtga
aaagaagcca
tggtcactge
ctgtggaaag
cgagaaaaaa
ttgggttttt
gaccaatgac
ggatagataa
gactcaagag
ttaataggct
tcatageccat
tttgtacttt
gagatgttac
cagaaaagat
acaggtctte
tttgaaggac

ccaaaggect

tttccacatg
attcaaactg
aacacttgaa
caatctgtga
tcttgagetg
cctttgggcet
agatggtagg
aagtttgtgt
gacactttaa
taagaagtca
agggaggtac
gatgaaagga
cacgcctcaa
aactgaagct
acgtggtcag
cagcttagcce
agtacctggg
atgttacttt
attgtattag
atttacatat
aatatattga
taagtaaaaa
tcattectca
cacaactgct
atggcectga
ctcaagctge
ctgtaattga
agagaaagct
ggtagcaatg

gcaggtacte

59/161

gactactccce
acatacaaaa
tcagtaggece
gggctcagag
agacatccat
cagtctatgt
acttecttgge
gcatcéacat
ataaatgtca
tectggaaga
ctatgaatct
ccactcttee
aggaaggaat
ctaaaacatt
tatgtttect
cagcctttgg
cgtecttgaa
aagaataatc
tgttttatca
aaggcacatt
ttaactccac
tggtggtgtt
aacttccaca
gcgtgaacac
gaggatgagg
aatcctecat
acaccatcta
ttttagggag
tctgaaaaac

cttggataat

PCT/US02/33542

tgattteccte
ttaaacatct
aagtaaagat
acaacaaggc
cttectectat
tgtatcactg
ctteataatt
cttattgatt
ttgttggcett
gtataacagg
tcactgttca
aatagaagag
gggtcaaatt
taaggaagga
aggaaagaga
gttttcagat
gaccacttga
aaaggacatg
aaagccagat
cctgtgacat
ccttttetet
atatggagag
atcaagctgt
gcagttggga
attacatgcet
gatgggtect
tttttctgea
cttttgagtg
acagcgcaga

ggggattcecce

98460
98520
98580
98640
98700
98760
98820
98880
98940
99000
99060
99120
99180
99240
99300
99360
99420
99480
99540
99600
99660
99720
99780
99840
99900
99960
100020
100080
100140

100200
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tcgaagaacc
ccggtattge
cagtcagtaa
aaacagggagd
atcactaaga
tcgacagggce
tctagaaaat
aggcaggtta
tcattectgtt
tcagagtgag
tagaaataaa
atccacattt
gattaacgtg
ttaaaagtcc
aaatgcttaa
gtecctgtttt
tctaccteac
gcaaagctga
gcaatagctce
ttttgtgtaa
actgttatgt
gaaaatttcce
tttccatttt
gttgcatagt
ctattaggcecce
ttggaatcag
aacctgtttg
aattgttgca
tactaagtac

caagctatta

tgcaacacag
atgcttttat
tecttetgat
caggtaatta
tgagaaaaga
aagtgtaaga
tttgaaacgce
gaagcacaat
gccagaggag
gacctagagg
tatttagatc
tttggttact
ctatttaatg
ctactatgta
caactggctt
ctaccttttg
aatatgataa
tataagttgg
catatatatt
ccaaatgtaa
cttatttcat
taaattcatt
aaaaagtata
aaagaaaggc
tcattttgag
gctggtecta
cctecaatttt
ggcttaaaca
cacatgattc

gtgtagaact

tccatgcaat
tcagggcettg
tactgaatgg
aaatacctta
aaaaaaagtt
ataatctcaa
tacttggttt
cctaacttat
ttattagaaa
catttttttce
tttaatagca
ggcaagaatt
tgccagtett
gaatttggtt
tccaaagggt
cagatttcca
catgettata
atccagcaca
aagaccctgt
tacattgtac
aaaactgttt
ataggtgaaa
tatttaattt
agttcttaat
ggcaggaagg
gcacttacca
acctttgtaa
agttaacata
tgcttttatg

cgataaatgt

gctagtcacc
ttataacttc
acgttttgac
aagtcattta
tettgettat
cctgttegag
caggaaatgce
caaacctgece
tetagactte
ctecatgatgt
aagggatgag
tagtgattga
agtaatgcac
taggattgaa
ggggtaaatg
tgatgtaaat
aaatttgtgg
cacaagtacc
tttatgtaat
ttttaaaaaa
ctgaaagttc
tctgacacaa
gtettttgtg
caaacttggt
tggcacagac
cctgaatgaa
aatgggatac
tgtaaagtge
gccactaata

tgecttagat

60/161

atgactgtgt
aagtgttacc
cataaacagt
atttattcaa
caccttagag
gaattccaag
ttgctgtaag
ccagacatac
tgatttgcat
atttagettt
agataaattc
agttaagaac
tatttaaagt
aacctacttg
ggggggctgg
attttctatc
aaaatcaaca
tggaccctac
gtatataatt
ccttgttatt
tgaaaggctg
attttattgt
ttacattttc
gattatatgg
taatggttaa
ttaaaatggg
taacagtacc
ttagagcagt
tattttagga

tagggttcte

PCT/US02/33542

tcattaccac
aggacaaaag
tgggcttaac
tatttcagcece
aaagaaaggg
cctatttaat
ggtcaaagac
tccacattgt
cctaggaata
aaggactgtg
tgtgtgtcga
tcaatactgt
atctttettt
gaatagtggt
ggttgaggaa
atgatcaatt
gttgattctt
ttctttgaat
ttgacgtaaa
ggttcaaaac
caagtgcatt
cttcaaaaga
aca%ttgata
aaacaagtgt
gcccatgggt
gcagttactt
tacttcataa
gtctgecact
cagcaattaa

aaagtatggg

100260
100320
100380
100440
100500
100560
100620
100680
100740
100800
100860
100920
100980
101040
101100
101160
101220
101280
101340
101400
101460
101520
101580
101640
101700
101760
101820
101880
101940

102000
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gccceccaaaa
aaagtgtgaa
aatggtctgg
ggcataatgce
aaggaggtac
gacatgtgcc
cactatacca
taagaaatta
tecttecatat
taatttgtgt
tgtgtatttt
tgagaagatt
aatggaaaaa
ataattacgt
tacttttttt
atcacagacc
tatctgagaa
cctttttgga
tgtgtgtcgg
ccttttgeac
tattcagaag
gaagacaagt
actatacaca
acttttetece
cctcacgttg
aacaattcat
ctcatattaa
gattctggct
ctgagtgtgt

catccaataa

tctgtgtttt
tgttctttet
attaagcaaa
taggtttttt
tgctattgte
caatgtcgca
tacggcctaa
agttttagga
tttccagttg
gataatacac
tttttaaatc
ccactaaggce
aaaaagaagt
aatattatgg
ttttecattt
acagagataa
ttaaacctcce
tgactaatta
gggcgggttg
ttctccagat
catctattac
tttattagaa
tgttaaatat
ccccatcaca
gcaaaatgcect
gtgaaagagt
acaaagtggt
ctgcaaacaa
ggctcgactg

aaaagcctcet

aataagcatg
gggagaaagt
ctgcttaaca
tctgtgtate
attgttttat
gtctagtaat
tatttctaaa
aggtgattaa
agtagatgcc
aatgaactgg
taagtttgtt
agcaacaaag
ggaagcaaac
aaatagactc
tcaaagagtg
agacaagagg
cagacaacca
attacttcag
gggggagcag
tacgacgact
aaataacatt
ataaaaaagg
tttactactg
tgggagcctg
tceccagggga
gactgcaact
gaggctaggce
gccccageag
ctettagetg

cggacctget

caggtatatc
gtcecctcecat
attaaaaaat
atagcattta
agataggcaa
aagtctggtt
tagggactat
gctttaagaa
aggctgggag
accactcteg
tctaaataca
acttctgttce
aactgaacat
taggcaacat
gaagaccaca
agacatttca
ggaaggcttc
gtgatagaga
tcttaccctt
cectgactac
ctagggagag
agtgtgagca
tgttagtgaa
aatatgtcac
aagaaaaaaa
attttgattt
attaagagat
gcettcaatga
cctettgetg

tatactgtgt
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tgatggactc
attatagttt
agctataatt
ctecctcacaa
ttgattttca
ccatcatcte
tcagaaatct
agcacaaaat
tcagectcac
tggtattttg
taaatctctg
cactggactt
tcgtaagatg
tctaaaattt
aaagagaaaa
gggttactcc
éactgctggg
gctcgaaggg
attgcctcaa
aagtataaat
ctcttgactg
tactaaacag
atatttaaag
tacccaatge
aaaaggaaga
ttaataggaa
gttgcaagcec
aaacatcatt
aatgatgtca

gggttetttg

PCT/US02/33542

ctgtgttcta
tttgagacca
ttatatgeca
caactctaga
gagtccttaa
tacttttgecc
cactttcatt
aaatgttaca
tggaaaagaa
cagaacttte
agaaagccceg
tttttaggta
ctatctctca
gggctttacce
gatattcaca
taatgctaag
aatattcaca
cactaaagag
aagaaaatta
aaaaataatc
catatcctca
cagcaccatc
tgatctctaa
tgtctgacaa
gaaaacaaga
agaaatagat
gtttgtccca
tttggtgtag
ctggaaagga

tcctttacag

102060
102120
102180
102240
102300
102360
1024é0
102480
102540
102600
102660
102720
102780
102840
102900
102960
103020
103080
103140
103200
103260
103320
103380
103440
103500
103560
103620
103680
103740

103800
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cctttgetee
tectatectyg
gccaaactge
ggatcaaaca
ttgcattact
tagaaccttc
tgcecttata
gggagaagat
tgeccttecatg
aagccaccta
ctagaccaat
ggatacctct
aaaatggaaa
aacttactat
tatctetgtt
tactgttaag
atatacttaa
tcatcagtgg
gtgggctcac
gtaccaggat
tttattttgt
aaaggcctag
agttcttatt
aattgtgtgce
attatatttt
aaaatagagg
ccctatagtt
tgatatcaat
ttattgcata

agcaaactaa

tgggatgaaa
aattctaaga
aattcaatgce
gataacaact
gcaaaattta
gagaagtgtt
aaagggaccce
gctgtctgtg
aaggtcttece
gtctatggta
ctatacttge
gtaaaactct
atacagaaaa
gtgctaagca
ttataaaaga
tcaatgttag
ttgctaaacc
gaatggccac
aaggaaggag
ttgeccatect
ttggttttet
ggttggtata
tttcatatat
ataaatatat
atactgttta
tatggaaaag
cacccctgea
gccaatgata
ttaaaggaaa

acccttaatg

tgtaagaaca
acttttaagce
aacagatgtc
agatttatgt
tatgttaaat
taggtcatga
cagaaacctc
aaccaggaag
tactatgcaa
ttctgtcata
ctttaatata
cecceccacacac
gctattgatt
ctttacatat
gttcaaggct
aattggaatt
agaaatagaa
ctgaagccac
gatcaggtca
tacttccatc
ataagcttaa
ctecctgggte
gacctaaagg
atacacattt
atattctcect
tatgtaatct
atgtcactgt
aaaggaaaga
aaggctttea

taaatgataa

cttcagetec
cttetttaga
tggagggaca
ctaaatgggg
cctaacccece
gggtgaagtc
cctcaccect
tgggecttta
aactgtgaga
gcaacctgaa
gaatccagca
attttactac
cttttggacc
attgtctaac
cagagaagtt
tgaacattgg
agtatgettt
tgaattgaga
atcagcaatg
ttactggtce
catgtatggg
actgcttcac
aaccaaactg
taataaaata
cctgetagta
ttacataaag
aatttggaag
cttettatta
caggaaataa

ctgagaaaaa
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agagtcagct
ttctaaatga
ctgaacatgt
tcttgctata
aaggtgatgg
ctaatgaatg
ttccaccatg
gcagatacca
aataaatttc
cagactaaga
ccaaggcecta
agctaatgtt
atcggattga
aatactggga
aagccactta
tcagtcectt
acattgtgag
tgacatctaa
caggggtagt
tcagttacta
aagaaaattc
ttggtgatcc
ggtagcctcet
gtttttacat
atctacgtga
tagaatccta
agcattccac
ctagaaatgg
ttagttcttg

tcagtttecat

PCT/US02/33542

ttggcgetga
gccatcttta
ggctgaaaat
gagagaatgt
catttggaga
ggtttattag
tgaggacaca
catatattgg
tgtggtttac
caggtctcett
agacaccact
gcaatgttga
tatcattgag
gaaaaatagt
tttaaggtceca
tctaaacccce
ctgtgaacag
ggctgagtgt
ggcagctctt
atctctatcet
agttaaaagg
aggggcagtc
ggaattaaat
tatcttgcaa
atgaaaaagg
tatttacttc
tgggatcctt
aaaaccacta
ctctgaatta

tttetgteca

103860
103920
103980
104040
104100
104160
104220
104280
i04340
104400
104460
104520
104580
104640
104700
104760
104820
104880
104940
105000
105060
105120
105180
105240
105300
105360
105420
105480
105540

105600
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taaaactgag
atggaggttg
gcatagtaac
.ggcaagaatt
agaagaagca
cagctttage
ttecattcaat
aggttgaatce
agcaattgga
acttagtgcet
ttecaatgttt
gcagatgttt
tttcatttgt
tgtcatgcac
tattcecctta
aataggggaa
gtttcttatg
tgcagaacag
tattgatatt
atgagtatgt
tttattaaca
cagttaatac
tgccaaacac
attatctcca
atcacacaga
aaagttcgta
tgaagtatgg
aaaaaaaaaa
accagcagtt

cctettattg

gaggaggaag
gattccggte
tatttccaac
ttgccttgat
aaataatgta
tataaggcac
tcectggeaa
tgaggccctg
ggaaaactgt
tccaagttca
tgaccgcetge
gccctggeat
tggtatgctg
atggtttgat
gcecttgeac
gtgcttetta
tgacataatg
aaatttaatyg
gctctttaat
atttgtactc
agtcagacat
tcectgectet
tttceccatgt
tttacagata
taataaaaag
ttatttctac
ttttgtttga
aaagaaaaaa
caggaactct

agagagcaga

aatcatatct
ccatcctgta
accagcetgtt
actgagaaag
tagtaatgaa
tcaaacgtgc
taaactacta
attttccaga
ccaagcttct
ggaggcagaa
taacaagatg
ttttccagece
ttcatttcetg
ttcataagtg
aggtcatcag
agtgatactt
aattaggaac
tatgaaagca
gaaaggaaat
aacacatggg
ccatctgtat
gtttctctet
tttatctcac
agaaaatcga
cgaaacatga
aaacctcaca
atggagatga
aagaaaaaaa
tataacccac

tctteattgt

catgtgggta
ttgacatgtg
cagagtactt
aaaggtgcaa
gccagtctta
aggatgctaa
agaaaatttt
aaaactttcc
ggccatcaag
tatattgcta
attagcatgt
cttecttgggt
gtcctcagtyg
agaggttgge
tgaagctcag
tttcecttggt
taaaggcaat
aaccacaggt
aaccctgatg
getttteatt
ttttccagaa
ctctgaatta
ctagtecctcet
ggcagaaaac
gctcaaatag
ctgttcecag
tatgaaagga
aagaaaaaaa
ccaggaggac

ccatctagat
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gtcaccatct
aaggggacag
tagttaatac
aggaaggatc
aacacagttc
gtgcetttet
aaactaataa
agaaaaacat
tattacacat
ttgcctttaa
ctttaaacca
catcaagcct
aggggactgc
ctatctggga
gcagcttgag
gaggactctg
ttgaagattt
cagttaggag
gattttectt
gatctcagtce
gtteccactgt
acatttacac
taacaacctt
agctaggtaa
atctagtttt
tggcagaatyg
taaatgacga
aaagaaaaaa
ctaaggactg

tagtgaaggt
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ctcacctatt
gacttaaggt
ctcacttecga
ctgettagec
aagaaagaca
atgccattta
tgcattttac
ggtaaggcac
ttatttattt
agggaatatc
tectttattaa
aatattctcet
ttcttgacct
tgggtgagga
gggataaggce
tttatgttta
gtgcectatg
agttgatcaa
gggattgctg
aaattaaaat
ttccaaaage
atcecattatg
gtaagataat
ctttececectt
ctttgacact
agggttattt
ggatggcaaa
aatttcctat
ctgttgttec

ccagaaagaa

105660
105720
105780
105840
105900
105960
106020
106080
106140
106200
106260
106320
106380
106440
106500
106560
106620
106680
106740
106800
106860
106920
106980
107040
107100
107160
107220
107280
107340

107400
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aaacatggca
agattggtce
tactcecctga
caagcaacat
caaaagccac
tgtgtttaat
attacagcct
tatagggatt
tgttectett
attgcecctcat
ttttgtataa
gagaaacagt
tgtgcataca
tctaagaact
cctecatceccet
ttagctcaca
agaggttctt
tggatatgaa
tacttagcect
ttgaggggag
aagtgctaca
ttcctactta
catataatat
aactattaat
caatggttac
tgaatttata
acaatgagac
atcatttgaa
agtaggacac

caaaagtcat

cctccaagta
cttggttttt
ctatttggat
gtaccaggtt
accgtctgat
ctacagagte
gccttatatt
ttatctgage
ctacacattg
aaatacacca
aggaaatgaa
tcagtgtcaa
gataaacaca
tcacatgcat
ttttgtgaat
cagctaataa
ctctgaacta
tcttagetat
cagcttecta
ttaatgagaa
tacatgttat
tacttctegg
ggaaaaataa
aattgtatac
aaattttacc
tgcttacata
tggtgtacac
gtaggtggga
agggcattga

tgaattccta

aagtgacaga
agaagctata
acagtgttcet
agtttgaggt
tctatactte
tctgtgaaaa
tagtgggctyg
attttagtoga
ggacccttte
cacataattt
gtatacttca
cacatataga
cagcaactaa
taactcaatt
gggaaactga
gtggcaaaac
ccctatgetg
agctttgtga
ttagtaaact
aaatgtatgt
caatccattg
tcaccttgece
tttcctaata
atacatttta
acatcaagtt
aaaagcatta
tggtgtteceg
ccttaacgga
ccctggatte

ccatgtacca

gtttagcaca
atgcaaatac
cactttgtte
ttaatcaata
atatatgggg
ctgactttte
cagggttact
agagtacatt
cccaaatgga
ataaatcagc
gaagtaaatc
catacatata
tatttattaa
ccecttaataa
ggcatataaa
tgtgatgtta
gtttaagatt
tecttggatga
gtggttaata
aaagtgcttt
tacatgcage
tectecccaca
cecttgaaac
tgtctcagag
atgtgaaatg
gttaatagta
tatcataaat
aaagaggcac
agaaaaccca

ggaccctgtt

64/161

tgtgacccta
aatagtagtt
aaaggctgat
aaattgacca
cagacaccac
cttcecteat
atggcaatca
agaggtcaga
tggtcagatg
cggacactag
tgtgagattt
aacacataca
gtgtttecta
ccatatatgg
ggttaagtaa
aaactgagta
tgtgctgaga
caagtcactt
atatcaaccc
acatacactt
acacaatacg
atgaactgaa
attttecatac
aaaatgaaat
catgcatctt
gagatgttac
acacagactg
agtgaggaag
gatacaagtc

ggtaggtacc

PCT/US02/33542

aagcecttcetg
tgaagttttc
tttagacatc
ggaaagaatt
gctettgtet
gaaattttaa
gctectgaag
ggtttgtcte
catgctctcea
gaatgggcectc
ccaaaaatgg
catgcatgca
catatcaggt
taggttacat
cttaccttat
atctgattaa
gcagagaacc
caatgatgct
tacacaatgg
acgaactgta
tactctgtet
cacataaaaa
gtcctaatct
aatttcagag
agaagctcta
tgccatcaag
gaagttctca
tgagacacca
atcatccatc

agagatgcaa

107460
107520
107580
107640
107700
107760
107820
107880
107940
108000
108060
108120
108180
108240
108300
108360
108420
108480
108540
108600
108660
108720
108780
108840
108900
108960
109020
109080
109140

109200
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aagcatataa
ttacatcagt
caaataaaga
cagaaaaagg
catcattect
atgccaagat
ccagaaattt
gtggtcttge
aggacgaaaa
gcttatactg
taccagagat
gttattcttg
gagggtaaca
gactgcatgt
tgagcagtga
tggaattggg
aaagctctga
tctggattgt
ggaattcttt
tecctagetcet
agcagagtaa
atcatctgtt
attttataaa
ttatcacagt
tgtaaacaat
aaaataatta
tgatataaat
aggaaagaag
atcaaccatg

gaatctgctg

agacatgatg
cattgtatct
atcagagagg
tgagaataaa
tttgcaattce
attagttatt
ctggcaaggt
acagtteccag
gaagaaagag
tgtggggcag
ttgtggtecc
gttgectggg
ggtttatgag
ggaccttcce
gctgtgtage
tcttectgaac
gttagaaggg
ggtctgaggg
ctactataga
ggagtagggyg
ggtaaggaga
tctaaaaaaa
tgaggaaaat
atattttagg
agagttttag
gacacgtttce
acatggaaat
gtgtgtctac
agcatcatat

tgatgtgaaa

ctttectaga
tactatgaaa
taaaatcacc
acttcaaact
ccaccgtggt
aatttttgag
ctacatcaga
ggctgtgeag
aaaacaaggg
tggactggga
tttcataata
ttgtagtcat
ccttacaaca
aatgcatcte
tcaactggtt
actgtcttgt
aaaacacacé
aatatagaaa
tcactgagaa
tcatagetgg
ttggetttta
tctttataac
tttgagttta
caggaaaagg
gggaagaggt
tctttggact
gagacaacag
cagtagtttc
atatacaaca

gtgtaataat

gtcatcctge
agecttgatt
attcaaagtt
tccaatttgg
ttgtttcaca
ttatcccaga
gtettecttt
tggaagaatg
ctgtggagtt
agaacaaaca
ttgaggaatg
ttaagcacaa
accattggct
atatgtgaga
gaaatctagt
taagtaaata
tectgteatt
gagcattget
aatcagcata
ctcttgatct
ctgagatcat
accctatgtg
aatgacttge
aaatagcgta
tgaactgaag
ctgaattatt
aattgttatg
tcactettcea
tgtatttttce

tttagtcaat

65/161

atcccactaa
tccatattaa
catgcatcta
tactttecct
tacttaagtt
gttttttcte
tcttgtecte
acagaaaagg
ttcatgggtt
gaaaaacaag
ctagcettgag
ttgctctgaa
tcatcttett
ctcaaccagg
gatgaaatgg
cctatgtcaa
cataagcctg
cttttatggg
atatttaatt
ttagaatttt
gtgataatga
gtggcattag
ccaaggtcac
tttaattata
taagcacttc
ttagtttaac
acattecttct
caacatgagt
tteccacttat

caaaatagta

PCT/US02/33542

ctgtgtgacc
taaaagaaag
actggtggca
gaccagattt
tgactgtcac
tgctttecta

caagatgggce

ggcagagtag:

gagaaaggca
attttaagat
tagttttgaa
attgatctat
agcagtggaa
ttttaatagg
tatcagcaaa
aacttccttce
agctectggge
ctaaggagat
cattttgtgt
atattctaga
gtttatattc
tattatctce
aacattgtaa
aagtaaatgce
tgttttgaca
agtttaggtyg
tttctgaatg
gtcataacac
ttttggttct

tttcaaatta

109260
109320
109380
109440
109500
109560
109620
109680
109740
109800
109860
109920
109980
110040
110100
110160
110220
110280
110340
110400
110460
110520
110580
110640
110700
110760
110820
110880
110940

111000
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aacagctcca
taggatatcc
tcaggagccce
taataatacc
gggggatttt
tacagtaggt
tgatgatgat
ccecttgaaa
gaagaaaggt
ggtgagaggt
aactgaggat
atcacattta
ctgeccttgtt
gtttaggectg
ggagaaaaaa
tgttacattt
aatcttcagg
aacaggggca
agtggggcaa
ggttatatac
tagtactatt
cctectecactg
agggaaggta
tgagcacttt
ccaaaatcaa
ggagaagggt
ctatccaaga
tcagtcagca
ttceccacttt

cagcaaaatt

Caacaaggca
ccgattttet
ttggcttgaa
aagtttctga
ttgacattaa
ggtaaatgtt
tactatgatt
ttceceeccaa
gaatgaagat
tgatggtaaa
tttcaatttc
taacaaagga
ggggaaagta
aattcttact
aaaacagcca
tccagtgacce
acatctttaa
aagggactga
cgggaggtaa
gcagagtttg
tattcattca
ctettgcacg
ggtgcaaaca
ctccttaaag
catggtaacg
gggttataca
agaggaagag
agacctgete
ttecactccat

gttaactttt

tcaaacataa
cctettgttt
ggctagettg
atctttgttt
ttagcaaaac
tatggtttte
ctactggctg
cacttcccag
atcaagtgca
atcaaacgga
ctctccaacce
gaggcaatgt
tttecttctgg
tacaaacctt
gagaagacag
acattcccca
acaaaaacaa
gtacttttga
gctgtccaca
ggcaccattt
acaatatttc
agaatgcaca
gatcatggct
gctgtaaaac
gtcatttgtg
gaaaggagaa
cataaaagag
cttgggcetat
ctcacttatg

ctacatgtca

aatttacagt
tcatattcag
aacagtttaa
tetecatctgt
acaagaaaaa
aattagggtt
agagaaaaag
gccatcctga
gacagactcc
acttgttatt
caagacactt
tattctcaga
gtggtagatg
ggggtggagce
aaaagagaca
actcaacaca
aaaagaaaag
aattagcacc
gcecattacag
aggagtaggg
ctaagggtcet
ggaaagaaag
ggagtatcag
tagtttccta
acataatgct
agtacatggt
ggctggectcce
ttcctatgga
gtecgactttt

gtecaactact

66/161

atacatccaa
ttaagacatt
ctgtgecatcect
gtgatttgag
gtgtagtaca
tattattatt
gtagcctaaa
atatcccage
agtgaggtga
ttgtcattct
ctcactggaa
aattcctttt
actaggccct
tggcttetgg
gaagatggtc
cacacacaca
gaaaaacaaa
tgtgacccgt
tagtgaattt
cctttaggag
atgttaggaa
ggactgcagg
ggaaagtgct
aagatgtaga
taagactggc
atctttttgg
ctgcacatca
gataaggtgg
ttttgtgtgt

caataaatga
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cataaaaggt
gcatttggac
ttgagtaaat
gataattttt
agataaggca
acttctatga
caagcaaaat
aaacagagca
aaattgcaat
gatggactgg
aactctcaca
agaaagtaaa
gaggaaattg
agggggaaca
cattatccca
cagagcagtt
actaagaaat
ggaagcagga
agtactectcc
tgggacttcec
aaactgacag
tetgactttg
cgtecectect
ggtatacatt
caaacgagct
ggatgttcta
gttectcaac
ggaatagtaa
gtgtgagttt

agctaaaaaa

111060
111120
111180
111240
111300
111360
111420
111480
111540
111600
111660
111720
111780
111840
111200
111960
112020
112080
112140
112200
112260
112320
112380
112440
112500
112560
112620
112680
112740

112800
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ccaaccttcea
tcteccatag
ttgcaatgtyg
ctctettect
acctaggcetg
gtatgtgtca
ttcaattcta
‘actgttagat
aaagcattca
tctatgtagg
cttggaagga
cccagattca
attgacctte
caatgtgcag
tcgtcattta
acaggcccty
cacctatgat
tgatggtttce
catagtattc
atttgggttg
atgtgtettt
ctgggtccaa
atggttgaac
ctectccagea
ggtatctcac
tgtetgtecgg
tttttgatgg
ctgacctege
gttcatccag

acccteatcec

aggggtactt
caaatattct
gctaaatatyg
tgcttettte
ggctcaaacyg
ctgtgcctagg
gctttotaag
taaataaaca
ctccatctcea
taactccttg
tccaattaac
tttatgactc
ccacaaacct
gtttgttaca
tattaggtgt
gtgtgtgatg
cgagaacatg
ctgcttecate
catggtgtat
gttccaagtce
atagcagcat
tggtatttct
tagcttacag
cctgttgttt
tgtggttttg
ctgcataaat
ggttgtttgt
ccacagactg
ttgctcagag

aattaatcag

atgaggatga
taataagtag
tctgtagteca
cteccettece
atcectecag
ctgactttaa
tactgtaccce
agatatttgg
ctatggtcaa
gccttgtaag
tcatgtggag
tttaaatata
gttctecctt
tatgcataat
atctcectaat
tteccecttee
tggtgtttat
catgtcecta
atgtgccaca
tttgctattg
gatttataat
agttctagat
tecccaccaac
cctgactttt
atttgtaﬁtt
gtettetttt
ttetgttcete
ttetttectet
caggtcagca

caacttgatt

aagtagatgt
ctattagttt
ggatatttcc
tcctttectg
gctcagectt
aagctagttyg
cccaaacagce
tttgaagacg
ctatttttga
tgaatgctat
ccctaaaatt
tatatacaca
ttatacgtta
gtgccatgtt
gctatcccte
tgtgtccaag
ttttttgtee
caaaggacat
ttttctcaat
tgaatagtgce
cctttgggta
ccctgaggaa
agtgtaaaag
taatgatcgt
gtectgatgge
gagtagtgtc
cctatcttta
actcttecta
gctatcattg

gatcacttca

67/161

cttctaaaat
tgagtcttece
ctcceteceg
agacaggttc
ttgagtaget
ctttaagtat
taagacaata
ttagcttegt
ctgtgggaga
tgtgtttete
ccacttaaat
cacacaaaat
agttctaggg
ggcgtgetge
ctccatecct
tgttctecata
ttgtgatagt
gaactcattt
ccagtctate
cacaataaac
tacacccagt
tcaccacact
tgttecctatt
cattctaact
cagtgatgag
tgttcatate
taactggcat
tctetgtaac
attcctgtct

tcttaaaaaa
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gaataaaatt
ttgtcaacat
tetttectte
tcactatgtt
gagaatatag
agattagact
gctectagatc
atgccaaagt
agtggggttg
agactgtgge
aaatcaagta
cccaaaccaa
tacatgtgca
atccattaac
ccaccccaca
gtttaattcc
ttgctgagaa
tttatggctg
gttgatggac
atatgtgtgc
aatgggatgg
gtcttccaca
tctecacatce
ggtgtgagat
cattttttca
ctttgcccac
cactgttcat
tggcaccact
ttctcatace

gaaaaaaaga

112860

112920

112980

113040

113100

113160

113220

113280

113340

113400

113460

113520

113580

113640

113700

113760

113820

113880

113940

114000

114060

114120

114180

114240

114300

114360

114420

114480

114540

114600
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tgaaactatt
cttgaatgac
cttectattte
aaacttgtcc
ctctaaccca
tectgeteate
ctggaatttt
taagatacat
ttgtgatcaa
tgtgtgtgtg
aactatatca
ttaggccaat
gcacagctgg
acaccgtgcet
tatttttcte
catgcaagaa
ctetteccct
ggaaaaagag
caagccacaa
ctttgaatga
attttaactg
gccaatattce
gaatgagcat
ctgattaaat
agaggataga
tgagcttcag
tttttaactt
tgaagtagtc
atatcaaaat

agaggaggtt

cttatcactt
tgcaatagcc
ccataaagcc
aaatcttcte
ggtctttgea
atcctectget
actgtatgct
tcagatgggyg
gaagtactta
tgtgtgtgtg
tgagtggaaa
ccagaaagcc
aaccaaagac
acacacttta
attttgacca
agttgtagaa
aaaactgttg
aagagaagag
gtctgcacag
attgttagta
atctttttac
taccattttt
tcecctgaagyg
atctgttcat
cacaatggcet
tatctgcaaa
cagtagtgaa
aattttaaaa
gagtcttttt

atcgcattca

ccactgctac
tctcagtctt
atcagagcag
caccttggga
tggcttgtte
agtcttctga
gatttgttca
attttatccet
tttaatgaat
tatgtgtgca
gttctggcag
agcatcatca
ctatgteccag
acgcattgac
aatgaagaaa
ctgggattta
ttctatgttce
aggaggaatg
atcattcccet
ttaaaatcac
acatacattg
gacctacaaa
caggtatcac
gatttctgta
tatgttccte
aagcatcact
ctttacccat
atttggaaca
aacactcctg

gtggttgagt

caccctagtt
cttectcetac
tcagttegee
aatttgcaat
tttcactaag
tttattatta
tttttgattg
acctattget
aacagagtga
ggaatacaga
gcactagggg
ccatatatat
aacaaaagaa
ccatttagtt
cagaaatctg
aactcaggtt
ttaacaatag
agaagtggtt
attgctatag
tctectteag
tccaactgtt
aacagcattt
atctaatgta
tatattatca
agcacattgg
tcagtggtct
cgaagcttcece
aaggcattaa
tggggagaaa

gcattgacca

68/161

cacatcataa
cactgctcac
cagctttgtt
ccttetttet
ttcagecattce
ttcaaagecct
cctagtttece
tcatcttcaa
atgctetctg
aaatatcgaa
atgaaatgct
agaaactgca
cacagataac
ctcaccccaa
gaaagcttaa
ttatgattte
ttggactaag
ccagctectag
tgcatactaa
caaatagcac
aggctgagtce
caacaagatt
gctttgecac
tcactcttat
atatatttta
caatacccec
agccaatgga
aaaaagaaaa
aaataccctt

atgtaagtgg
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ttatctcttg
caacctgagc
gatagttttg
ccctggaaag
ccatcaaggg
ctgtcactac
caacaaaata
agcatatagt
tgtgtgtgtg
ctatagaaag
caggcagaca
ttatgattat
tatgagttaa
caagactggt
tgatgaagtt
aagccttttg
ctcaaaagaa
gaacctcaat
gcaatcattce
tgcttacttc
ttatgaaatt
caacataata
tagtttctga
ttaaacagat
gaaatgttgce
ccecectttta
atataatata
actatgtatt
atttcacagt

aagagtcaga

114660
114720
114780
114840
114900
114960
115020
115080
115140
115200
115260
115320
115380
115440
115500
115560
115620
115680
115740
115800
115860

115920
115980
116040
116100
116160
116220
116280
116340

116400
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atgaaaaccc
tecatctetge
gtcatgaaaa
ctaaaagcaa
gtaaacagcc
gctgggcagy
gaagggtact
attattctaa
cataaggact
ccatactgag
tttttctete
ggataggtga
tcaaaacaaa
agctctctca
aggtggttge
ttcaaacaca
ttacatttgg
gaacatttta
taggtgtttg
tacctgtcac
atttgcttte
tcattttcac
gotattcgga
taatgacaac
actgaaaata
actttatata
agggcagtgg
gactacataa
aacaattatt

gaaaactatc

aggtctgect
ctagcaggca
cagggatcce
agagctgaac
actttccacg
acagggccag
ctgaaaatgce
gctetgtttt
ctggttgaat
gtgagttatt
ccggatgatt
cctttcaagg
gacagttcag
agacccggca
ccccaaaaag
taggaacaca
cagccattge
gaagacaaaa
cattgttttg
ttttcagectg
acctgtetcet
ttctatctgt
cgcatttete
actgcaggct
cceccetecagt
tgtgtgctta
atacatgcaa
atcatgatgt
tattgagtct

tctatatgga

gacacaaagt
tcaagggett
acactaattt
ttgctctect
gggaaggcag
cacagacctt
cagcattgaa
tetttcetcaa
acaatgaacg
gagggtgtct
tgcttgtgge
ttattccata
aggttcgcca
gatgctaggc
gatatagaca
agtaaaacat
cactagetgt
gtgagaaata
tgagaaatag
agctgcctgc
caatttccac
acctaaaccc
caacttttct
gtggccecca
cetttgececet
aatccttttg
aataattgaa
gttggttcaa
atgtgccata

aatattatca

ctatgtggtt
tgctecectgt
gctacctgge
gaagaaacca
cctectctecag
atactatacc
aatcaaggaa
agcacttaga
gcaacaacaa
acagccttet
tttggtcttt
agccctggca
gggctcttta
gtcaaggcat
gaaagaggag
tgatcatgca
ttctcccate
tgcattattt
gcagtcatat
cattttttaa
aagactctag
aaaccctgac
gcttetgteca
aataactcac
aacctgtcaé
ttttctaata
aaccatgtaa
tgtaatgtat
ttttatgcaa

taggtaagga
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aaccactctg
aaaaagaagt
atccatttte
gggagttcag
cctaagtctt
gaaaagccaa
aaattacaca
ttcaggtact
caacaacaaa
ctgaagagct
ttacctcagt
atctgtottce
ggggcagcca
ccttattttt
ctgaccatgt
aacataggga
tcataagact
tatgtcagag
taaaatatta
aaaatgtgca
ttgtcaccaa
tatgggaaat
gogtgttaatg
catcaggttyg
tgacatatat
tttggatact
aacgtagcca
gcacttacat
gttgttagag

aaagccaaaa
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atatactaca
cattaaaggt
tecagegtge
aatctectggt
accaaataca
caaaaaaagg
aaccttaatg
cacactacta
ggattttttt
tagagagtaa
gcaagcaagt
agatgataaa
caattagcat
agaacactgg
caagggcaac
ccgtataact
cctatggata
gaagtcctgg
tatgtttcag
tttgatccca
tatcgtacac
tactactctg
acaaaggtgt
atgaattttc
aaacattttg
aatcccaaga
tagatacaat
aaaattattc
cagaggcaaa

aaaattaaaa

116460
116520
116580
116640
116700
116760
116820
116880
116940
117000
117060
117120
117180
117240
117300
117360
117420
117480
117540
117600
117660
117720
117780
117840
117500
117960
118020
118080
118140

118200
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tagttatgta
gaggagggag
atcaatacta
agtgaagtta
tttttgtaat
gtgaagegtce
acagactttc
aaaggcaact
tcattagatg
cttgacgatg
tttatctaat
tcttttatgt
catccaaagt
gtggataatt
cgtgttgaaa
atcccaacat
agtgattcat
ctgtcacata
cgaaaacaaa
taggttaata
taattataat
taaatggctg
gctgctgaat
ttaggctgaa
ttetectgacce
aatatggaaa
ggaaacttaa
atacagcaaa
aaaaagactt

aaccaaaccece

atgcagtaaa
tgatcaatgc
taaacacatt
tgttaaggtg
aaatgaaagt
acttataaaa
tatacataga
tgtgagaact
ggaaatcaac
gttaatgcaa
tttctggagt
catattaaat
taagaaatag
tcagtattat
tcctatctat
attgggaggce
gatcatacca
cacaaaaaag
tcettaaatgg
attggtaatt
tgctgaaaga
caaacataaa
atgcattctt
aaccaagttt
accgtggaat
ttaatcaaca
aaatttcttg
agtagtacta
cagataaaca

gaaattagta

tgttataatg
aaaactaatt
atacatgcat
gtggatttet
ttggtgaggg
tggatcttac
cacatgaaac
atgggagcta
tgtagaaatc
aatattgact
ttggtaaggce
tggtaatttt
cttttettte
tgttggtttc
caataaaagc
tgaggtggag
ctgcactcca
ttecatatcta
atatatttte
tattagtgtc
aaggtaatct
agcaattgaa
tttgtgagca
caacaaatta
aaaactaaaa
tactcctgaa
agacacatta
aacggaaatt
tcccaaaaat

gaatgaaaga

aaggcgagac
taataatata
atagacaaac
ggttggtttt
aacattaact
caaactaata
tgatgtgcag
ttttttecett
aatcattgte
aatatgctaa
tagcattcaa
ccceectett
tttgttgagy
tcatgaacaa
ccaggctggy
gattgcttga
gecttecage
gccacaactt
ctetttttag
taaatatttg
tacattttaa
tcaaaccgac
cctggaacat
aaaaaaaaaa
ataacgagga
tgaccaatga
aaatggaaac
tatagcaata
ggacctcaaa

aataaagatc

70/161

taggatgctg
aagtgaaaaa
attaggaagc
ctetttttte
aaaagtaaat
ggagacacaa
accaatccca
atattaacta
tggataaaaa
tttcacagat
attgcagttg
tttctttgece
taatattttg
tatccatatg

catggtgtet

gcccaggagg

ctgggtaaca
tcttatgaaa
aatgcctgee
tgtgctagte
catttacccc
acagaacatt
tttgecaatat
tcaaaatctt
actttggaaa
gtcaataaag
aacatactaa
aatgaccaéa
gaactagaaa

aaagcagaaa

PCT/US02/33542

cgggagaaca
ataaaattat
aatgagggaa
cttetcttta
ggtgcettgt
aaggatactg
ataccactga
gaatatattg
tcattaatca
gatgctaaca
aatttagagt
ttttcacatg
aacttggatt
aattctecta
catgcctgta
ttgaggctac
tagtgagacc
tetttectgt
tctttaaata
ttcactactt
tagtacctag
ttatccaact
agaccatatg
attacgtgtc
ctgtacaaaa
aaattaagaa
aacctatagg
tcaaaaaagt
agtgagaaca

taaatcaaat

118260

118320

118380

118440

118500

118560

118620

118680

118740

118800

118860

118920

118980

119040

119100

119160

119220

119280

119340

119400

119460

119520

119580

119640

119700

119760

119820

119880

119940

120000
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tgaaactaaa
tgactagact
taggtagaca
gcceccaggga
aggaacaccc
gttcgatgca
ggaaccattc
cctacaaaag
taaggcaggyg
tcccttaage
caataaactc
tggcagaata
aaacaaagac
agaatcgtgt
taaacacatg
taatgaataa
ctgatggcat
aactgttaca
cctgetaccee
tgaacacaga
aaaagagcag
cattagtaga
aagcacttga
atttagaagt
atcatactga
caatttcacc
agaaagagat
atgaccttac
ataaattaat

tgggaaatac

aaaaaggaaa
aagaaaaatg
tgagcaggag
ccactggaac
attaagaagc
tgcctaagga
atattcaaca
cctgagacag
ctgacatcac
agcttgecage
tctgectetta
ctttctctaa
aaaaaaggag
gcagcaatac
caccctacca
tgagatagag
cactgctgaa
aaaatttaaa
aaaccagaca
tgcagacatc
tctctatecat
atcaaggaca
ctaaatttta
aatatacctc
atggggcaaa
acttatattc
acaaggcatce
aﬁttagaaaa
tcagtaaggt

aaatcataac

atttegtttt
agaaaagaac
aggggagccce
cagcatgcetg
cctgtaatca
ggggcaaagg
ttggcccacy
ggactaggca
aaaatcccaa
ttgetttgte
atttgeccectte
gtaacactaa
accttataac
accaataaat
agattgaacc
gtggtaataa
ttccaccaaa
aagaaatact
aagacgaaca
ctaaacaaaa
caggtgggat
aaagccatat
catcactgca
taaacaataa
attgaaagce
aacatagtac
caaatgggaa
acttaaaaac
tgcagtaaat

cacagtgaga

taaaaaaagt
caaataagta
ctgagaaaag
gatatgagga
ttcactctge
gcaatgaaga
catgtgcacc
gggaggtggt
tgcagaactce
ttatctttte
aatgaattct
taaccaggat
tgataccaca
tgaaaaacct
ataaagaaat
aaagcctccecce
tatttaaaga
tctaaactceca
ataaaaaacg
tattagcaaa
ttattccaga
gattatttga
tggtaaaaac
agaccatgéa
tttaaaggtt
taaaagtttt
agaagtcaac
ttaaaaactt
gaaaaaaaat

tatcatttea

71/161

taaacaaatt
aaattgttag
ggaggtctgg
ggggaagtte
atttaacctg
aattcctaag
aattaatagt
ggggaaagaa
tcagggtgct
agagtgtact
ttttggctaa
tcectgaacct
gaaatacaaa
cgaagaaatg
agtaaatctg
atcataéaaa
cctaatacta
ttccatgagg
ctacatgceca
ccaaattgaa
gatgtaaaga
tgatctcaat
tttcaacaaa
tggacaaaca
tggaacaaga
agcaaaagca
tgtatttgtc
caataaaaat
gctcaccate

tccccattaa

PCT/US02/33542

gacaaacatt
agtaggcaga
gaaatcccac
ctaggcagaa
tcagaacgta
agataacaca
aactgatggt
gtaggggact
gctggecccat
gtetectetet
attagtcact
cctggtaatg
gaatcattag
gataaattct
aacagactaa
atcccaggec
attctactca
ccagctttac
atatccttaa
caacacatta
tggttaatca
aaatgccaaa
ttgagtataa
cacagctaac
caaggatgcc
attatacagc
tgcaaatgat
gttagaactg
attactcatc

aatggctatt

120060
120120
120180
120240
120300
120360
120420
120480
120540
120600
120660
120720
120780
120840
120900
120960
121020
121080
121140
121200
121260
121320
121380
121440
121500
121560
121620
121680
121740

121800
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atcaaaaaga
ttttgttggt
aaaaaaacta
aaagaaaatc
taatagccaa
tggtacatat
gtaacataga
aaatctcteca
cagggaaagg
agttagatag
agtaatgtat
gtgataaatg
atgcttgtag
éataaaaatt
tacacacatg
tatgtcaaat
agcaagattc
atactgaatt
cataggccac
gacttaagat
aaaacttcag
actttgagat
ttcaaacctg
gggcctcaga
tcagactgta
actatgtggc
catcttgggt
gaactactga
aatgctaatt

gttcagtgga

cagaaaataa
ggaaatgcaa
aaatacaact
aatgttttag
aatatagact
acatactgga
tggaactgga
tgtgcaaatt
tagtgggaag
aattaataaa
tgtatatttc
tttgaggtag
caaaatatca
aaaacactta
acatacctat
tgaattttta
cttacaatac
taatcaaagc
tcaaggtctg
gtgcacgtge
ctgaaatata
gtgctceccce
gcectgetec
ctcctgecta
attctttact
aggcaatttg
ttacccacaa
taatccagtg
taatgcactt

gcaggtgtta

cagatactgg
attagtgtag

atcttatgat

agatatctgc

caatctaaat
atactattca
ggatatcata
atctcatgga
aggagattta
ttetagtgte
aaaatagcta
tggatatccc
catctccata
aagagcccaa
tattttcage
aactccaaaa
catcagttac
ccagtacaac
ggctaattac
tcattaattg
atgccattca
ctcececcegt
tacaagctgt
taacatattt
ctttaattga
cttttatgag
tggagatctt
atttgttcte
attttccage

tcegtttcaa

taaggatgtt
ctaccatgga
ccaaaaatct
actcctatgt
gteccatecaat
gccatgaaga
tgaagtgaaa
ggtagtaaat
aaaaaagggg
caatagcaca
gaagatttgce
aattaccctg
aatatgtaga
taaatgcttg
tttagectgac
gaggaattta
ttctgacata
tttetgecaac
ctacatttgt
agggtcaagc
ttttgecggta
cataagtgag
gtgaccctgg
tttctaatga
atacttgcag
tttgcactct
tgcaaaaatg
tttaagacta
caccaagcaa

aatgtaggcc

72/161

gagaaagggg
aaacagtata
cactgctgtg
ttattgeage
ggacaaatag
atggaatcct
taagccagge
ggaatggtgg
ggttagttaa
atagggcaac
aacattccac
atttgatcat
attagtatgt
taaaaatttg
acaggtttca
atattcatat
taatgactct
attggtaact
accacctgge
tgttectttgt
aaattcccag
aaatctgagt
acagatccct
attactaagt
ctaattttta
gtatcaggcet
tatctttttg
aatgggtcga
attattcctt

taactggtgce
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agcacttgta
aaggttctte
tatatataag
actattcata
gtaaaaaatg
gtcatttgca
acagaaaaac
ttactagtga
tgggtaatac
tatagctaac
acacaaagaa
tacacattgt
atcaataaag
tattttcaca
aaaattctcet
acacatattc
tgctggettt
gggtcaaatg
agatgtgaaa
agaattcagce
gttattaagce
ccagatgaac
gceccecttgtt
acttttatge
ctgtgtactt
gaaattaagce
ccttgtetgt
aagcaagttc
cccaagtcat

atcttttaaa

121860
121920
121980
122040
122100
122160
122220
122280
122340
122400
122460
122520
122580
122640
122700
122760
122820
122880
122940
123000
123060
123120
123180
123240
123300
123360
123420
123480
123540

123600
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tgggtttcag
caccagtctg
ttgataccca
tatgcacagg
tatgtctaca
gtgactctga
tcactttegg
gtggagaagt
ctcagectgtt
tctcagecac
cctgtaatcee
agaccagcct
gtgcgtggtyg
tgaaaccagg
tccatcectgg
cgagtaagaa
tattattatg
ccttaagtac
tacttttggt
aagaatcaag
ggcacattgg
caaaaaaaaa
aagccaagag
aggaatgcct
gtgtaacttg
atcacagtgc
gtgatgcacg
aggatactca
ctetgetgece

tcttttgaaa

gaaggggatt
aattagttgce
ctgaggtagc
cccttgaaag
ttgaccaaca
ggctaggtca
tgaagccagce
ctaaactagce
ccagttatgce
catctgacgt
caccactttg
ggccaacatt
gcaggcacct
gaagtggagg
gtgatagagg
ctgcceccaget
aggtgggttg
ctagggttct
atctggttaa
aggcaaaaga
gtcectggacce
cccaacactg
gagtttaggaa
gggtaagaga
ccagctggec
ctaatcttceca
tgcatttgca
ttgggetttt
tccctggaag

tattagtgat

cacatgagcc
tattttgaaa
ttgtetccaa
gtaaggtctg
gaatgtagag
tatgaaacct
tgccatgtaa
catgggaaga
cagcccagga
cagatatata
ggatgccaag
gtgaaacccc
ataatcccag
ttgcagtgag
gagactgtct
gagatccata
ttgttacacc
acagaaggtg
aatcttggca
tttatagacc
tcatactcca
ccaacaacaa
ggccataatce
ctcaggtgga
gacgaactgc
gagagagaga
tgtatgetta
catccettgac
agactgceac

atccattate

tttttttggg
attataatat
gataacggcce
tttectettge
aaatggagaa
ttcagcecetee
aaatgccaac
agcttcatag
accagcaagg
agaatttgag
gcaggcagat
gtttctacta
ctacttggga
ctgagatcat
caaaaaaaca
actgccacag
atacaaattt
cggattaggg
cagtagagaa
ctaaactaaa
ggttagtgeca
caacatactc
agaaagcatc
aaagagaaag
agatttgact
gagagagaga
tgtagggagt
acagtatgtt
caggtttctg

atgtacactg

73/161

gtgggagggy
tttagtttaa
atcaattcct
tacttgaatc
tatggagaaa
acctgactct
tgctcaaaga
ggggatatge
atgccctcag
gcectggcacyg
cacctgaggce
aaaatgaaaa
ggtttaggca
gccattactg
gaacaaaaca
catgagagag
taaaaatact
tcagacccag
tttatgtgca
ataatacctg
cataactaaa
tctgaaaage
aaccacaaaa
atatgatgtt
tcataaacct
gagagagaga
gtgatagacc
tatagtgggt
gagtgcectt

acttctctaa
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gggaggtgga
tataatgagce
ttcttetetg
tgagctagcc
gtggtgetgt
tttggaatgce
ccattatget
ctgaccagcecce
atgattccag
gtggctcatg
caggaattcg
agaagtagcet
ggagaattgce
ggtcatgcat
aaacagaatt
aagagtaaac
ctaagttcag
agttgtctcet
cctaggagtg
gaagaagaaa
aatgaaaaag
caagacagag
attataatgg
ttgtgtgcag
ctacgactta
gagagtctgt
ttatatataa
cacttcttte
ccagaagtcet

gtccaatgaa

123660

123720

123780

123840

123900

123960

124020

124080

124140

124200

124260

124320

124380

124440

124500

124560

124620

124680

124740

124800

124860

124920

124980

125040

125100

125160

125220

125280

125340

125400
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agactgactg
cttgggaact
aatggcacat
taataaaagg
ccactataca
‘ttggattgtt
gatacttaac
tcacattcac
gtgctcaaat
aaataagttt
agaaacagat
ggagaaaaaa
cttcactata
tactgtggaa
gaccaactta
aacatttatt
tctgacgttt
agttttttat
cttcactcta
gaagtaccta
gccagctcaa
aattactttt
atttctagac
taaaggaatt
atcctttctt
gctgttctga
gcectcaggg
gatgtaacag
aagttataca

caacteccececag

tgcaaaggac
cctaaatata
gtatgccatt
caataaaatg
tgatgtcaaa
ttctaaaacc
aggataaact
cgaagaagct
tgccatatgg
tcccactgaa
tccacacatc
aggagggaga
aatttcaaaa
aattatttct
atttactaga
gagcagtatc
ttggatttca
ttgccaagaa
gcctgataga
aaattaatac
ttcttattea
acaaaatatt
atcatctgtt
ttcttaatct
caaatgaaat
ttgaagcagce
cactttcaca
aatcatcgac
ataagcccat

ataagaaaac

ttctatagat
tattatttaa
aaaagtaatg
gattttaaat
taattgttgt
tctttcteag
cagtgaaaag
ctatggaggyg
cacagctcca
agaacattat
acagagccac
aaaagaaaag
gcectgagtca
ttaggcacca
atacaatcte
tgaatgtctg
tagtttttaa
dagtacacata
aactttatcc
aaaacatatt
aacaatgtct
ttcgactaat
tgggatctat
agtacagaag
cttattcaga
cagcttgget
caacctcececag
ttgtagaatt
gatcaagaag

taaggcccag

taggagagag
catagaggta
gcaaaaacca
aacaaattct
tacggtactt
atatgcaaca
actagacacyg
tattgtatta
aaatcaactt
aaaggatgct
agagtggtat
gaaggttggg
atggagttgg
gacttttaca
tgcattcctg
acacagtgat
aagtgggggc
aaaaaactgc
agactctcaa
ceccacctgee
aaaactgtta
tgattactac
aatcaccatc
tttccaaaca
aagaccaata
tececettgecce
ggatctacag
tectaagtcag
aaccttggag

aaagtgtgca

74/161

gtagatgctg
ataaaaatcg
caatcacttt
ccetgtgacte
gaaataagect
atgatgtgac
agtgaagcaa
aattatgaga
gtaagctttt
agctttactg
taacaagccyg
gattatttte
attaaattct
tggttcecatg
acaccatatt
aagctctata
actacccgaa
catatattct
gttgggagcce
tagtctectt
tttctgtcaa
ttaacaaatc
aatgtgtttt
aatttttttt
tgtaaaatag
ctcttecaca
agcattcctg
gagatgttag
ctcaactggt

aaatatgctc

PCT/US02/33542

acttctagga
tacatgtatt
tgcaccaacc
aatattagct
tttgagggga
attgatttta
cctgaatace
ggtggcagca
tggtaacttg
ggaagacttc
aaaagaagga
cttctggete
ttaataaaga
cttgtcaaat
caatcagaca
gagcaatagt
agttgacaat
cataattatt
actgtactgt
atcctgacat
gacaattcca
aatccttcett
cacacatttt
taactataga
atcaaagtga
tgccacagaa
aatagcaact
ggactatcac
ttatgecttt

ccaatcttcet

125460

125520

125580

125640

125700

125760

125820

125880

125940

126000

126060

126120

126180

126240

126300

126360

126420

126480

126540

126600

126660

126720

126780

126840

126900

126960

127020

127080

127140

127200
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gcgectgtgt
tgceccaagte
aaaagatagg
agaaagéaaa
actaggaatg
tgcacaaaag
caagtattta
aacttgccac
ataaaagctg
caagtcacag
gtgagcacca
aggcagattt
aattaaattc
gtttcatatg
aaagtaccac
attgttgaaa
taactgtttt
agttcaaatc
aatttgtgtg
tatggagata
ataacattga
cacattcectece
atgtgcatgt
agtgcgtgte
agttgctctce
ggaaaaagtyg
ttgtaaagta
attagtgatc
ctccttaaaa

ctgtcactca

tacattcagt
cagtgctttt
accattcgga
aaaaaagcac
aaatcattgt
gatgtttaca
tcaaaatttt
accacacagt
ccctatggea
cactcagata
gcaacatgac
atacactaat
tetettecct
acaaacccaa
aactgagaaa
accactatag
ccatttgtce
atgctgtgec
atgttgctac
tttaagtaca
tgagaaaaaé
ccgtecagtgg
tagctgegtt
agtgtatgtg
ttgagtgtga
gattgaaaaa
tatatgataa
ctgccatatt
tttctgettt

ctgattcaca

gctacttaat
cctatattgt
aaagaaattt
aagtacagct
ttacaagagg
acttctgtga
gataattgat
tgaaaattaa
aaactttcat
ggctaaacct
caatgaacat
attttattgt
tcecctecatt
gcctgtaaaa
gaagcagact
tcatattaaa
agattcccaa
acataatttt
ttagtectgtt
agtccttgaa
aatcgattcc
gttttctcag
ggtgtgttte
tgagtgtgce
agctgctgga
tgaataagtt
tcacacaaat
tgtgattatt
gcaaacattt

aaaaattggg

ggcagacata
tgcaagtctt
atttaaagca
gaattattgt
cttacaatcet
tgctctaaga
acattgaaag
aatttatage
aéattttggg
agaccgatca
agataaatgg
ccaccatgaa
ttttttttgt
ttcatctate
ttctaatagt
ggaacttatt
tctgtttata
gcattettgt
tgacagagac
taacgccatt
tagctaggge
gctactectgg
aatcgtgtgg
ctacaatggg
atgggctctg
aatgaatatg
gcatgacaat
tgcttttgga
attccttgat

taattatcte

75/161

actacaaatc
tcagaggcat
gagaagagaa
tagtttecaag
agtcaggaaa
agatctactc
ttactctgag
aaaatttgac
aaggagcact
atcagattga
gtcctgggag
cttaccgtca
tcectetegt
agcaagtggt
gccaatttat
caaaaaaatt
ttcttatata
tgattgttge
ccttaaacaa
tcagtcaaca
cactgtectgt
ttteccttega
tgtgttctaa
atggcatcct
gccacctgtg
aattattata
aaatgatgtg
ctgcatggtg
ttaattcact

actcattttt
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aagatttatt
tgttecegggg
agecagggggc
tctgaaggaa
aaaaggatga
caagcaatga
atatgagaaa
aatcaagttc
tactatttca
atattacagt
cagacagtgt
gtgcccaaca
atttcaattt
tctaaattag
ttatttttcet
ctecatttcta
tttttaaaat
cctetgtaag
agccaatgta
tcatttcate
gtggagatgg
aacaccatag
tcececagtgtg
gtccatggat
acccccaaat
aaattaaaat
gtaagaaagc
gtagggagag
acaacaactg

attagttttt

127260
127320
1273840
127440
127500
127560
127620
127680
127740
127800
127860
127920
127980
128040
128100
128160
128220
128280
128340
128400
128460
128520
128580
128640
128700
128760
128820
128880
128940

129000
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gttaaccata
gatagatata
aggtgttttg
gcccaggetg
atgccattct
cacccggcta
gtctegatcet
taactagaaa
ttggttttgt
tttattgecat
actatgtacc
atttgaaaaa
ctttettttt
tacgatatct
cagtggtttg
tceccatgata
aattatatta
aggtagagat
aaatagtata
aattactaga
acttatgagt
attagttgat
ccagagtttg
taatggagtt
tgtagcagaa
agagatagaa
aagaggagtt
aaccagccca
gcgaggetge

gtacatctga

tagatatata
gagagagaga
ggtctttatt
gagtacagtg
tctecectgect
atttttegta
cctgaccettg
tatgccagag
tatatgtcct
atgaaaacta
aacactaagg
agagtgaatt
aagaacaatg
gtecttggaac
tattaaaaat
agtttttgat
tttaaattta
ttttatccega
tgctcaataa
agacgtacct
catttagtgt
gacatatcaa
aaacattcte
caagagaaag
tgagaaagag
atgttggaga
ccttccagaa
gtaataatga
ctttgttacg

aagtggcagg

gatatataga
gagttagaga
tagaagttca
gcacaatctce
cagcctectg
tttttagtag
tgatccgecee
gaacttaatc
aagttgcagt
gtcatcttgg
aaatgcaaac
tgaacccact
aaataatcaa
atcttgaétt
gaagtatcga
ctttgttttt
atgtétattt
ttcatttttt
aagttaattg
tcttgataaa
atttatcaat
ctaatagttg
tggcttatag
caaaattggg
acaccaaaat
atgcggecagg
atgggtttgt
acagtaatga
caagaagagg

atacagttgt

tagatagata
gttcacattt
atgatttttg
ggctcactge
agtagctggg
aaacggggtt
gcettggect
cttgattata
ttccaggaac
ttgggaccga
attgctggtt
taatacataa
actagccette
ggccecttat
cctaatccta
cttatatact
aaatagacag
tctctecacag
aattgcattg
tgtaagccag
taactgcegtt
ataaatagtg
tégatactca
ctgggttttg
agggtgatgg
gatctctgtt
gtttttateg
acatgggagg
ggaaatgtcc

ttectteccet

76/161

gatagataga
atttcagtgt
agatggagtc
aagctcegec
actacaggcg
tcaccatgtt
cccagttgat
ccaattggte
ctaacaacat
gtttgtetta
gaatattttt
tttaacccaa
agtatgagaa
taatctaget
tataataaca
ttaaaatacc
tagcctgtta
cttaaagcac
atcttagttt
tttgtcacat
gatggtaagg
tgataagtag
acaaaggcac
aagacaggta
tttgaaatgg
ttggtagcag
atatgatttt
ctttttectta
ctgataccca

tggaaaaagg

PCT/US02/33542

tagatagata
ttactattag
tegetgtgtt
tcccgagtyc
cctgecacca
agccaggatg
gatgtttttg
tgtggtaaaa
taagtgagga
tttgaacacc
ttaactagcc
aggtgacatg
ttataatttg
tttcttgata
attaatcatt
aggcaagata
gttcattaaa
agtattgtac
caaaataatc
aggttctgac
agtgtgatat
ttttttttee
ctgaacaaat
agagagctga
aggtatgggt
gtatgtatat
taaaaccatc
gacatatgca
taattaggca

gaaataatta

129060
129120
129180
129240
129300
129360
129420
129480
129540
129600
129660
129720
129780
129840
129900
129960
130020
130080
130140
130200
130260
130320
130380
130440
130500
130560
130620
130680
130740

130800
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actagcttte
gtgactggct
ttccatagtg
ttaaccttag
gattcccaac
cagggcctca
ttctteccca
tccaaattga
gaatatggct
tggtgatttc
tatttttaat
tcttteettt
ccaaaaatgc
tttgtctggt
tcctaaagat
aagcaattat
gacattaaga
ccggaagaaa
acatttatca
attttaaatg
atccttacct
gaggaatagt
tattcagcca
gacaagaact
aggaaatcta
taattccaaa
tctcaaggat
gcctectete
caacctcagt

acaaatgttt

ccagtaacac
gaggtcatac
ttatgtgece
ccaatttggt
ttctetgaga
ttttattett
cagtttctat
tatacttatt
ggtcccaaag
agtctgagat
atataatctt
atagggccac
atagatggce
ttctattaaa
gtaaacccca
cactggggta
ttt%tttcca
aaaagaaaaa
gtcaaaacaa
gggaaaagag
aagattaaaa
ggagattgcc
ctgagagcaa
ataaaaaata
ggttggccat
ccaacccttt
agatgaaaac
agaggagtta
gttgccatgt

atggttgaac

atgactctca
caatccagtg
accatggaca
tatcatgttt
tgatttcaga
tecetttece
ctaattctcce
ttttaagtga
tcttgtgggg
tcatttcagce
ttattttgat
caagacagag
ttatcatttt
gccattaatg
gtagcatcag
aaaggaagaa
gtgtcaccag
agatggaaaa
gaaactctga
ccacagaaaa
aaatccttac
tttacaagtg
gatggaaaat
gaaéagaagc
ggaatgtaat
taaccatggt
tcttttaggy
tctagcagat
ctcagaaatg

aagtgtagag

actggataaa
gtcctcagece
ctttagaagt
cttaactgct
acaaatgaga
cttetettge
acatatccta
gaagttcaat
ctgtaggett
cgatgaggga
tgcagetttyg
cagaggagaa
gagatagtca
gattcagage
aatcatatga
tgataaggtce
gagagctttg
aagcataagg
atgtgaaatt
catgggectt
cagagatcaa
atttgggatt
ttatataact
tcaactccag
tttaatcatg
atattttgec
aacacttcte
catggcatgce
ctttececta

agcagctaat

77/161

ctttctactt
aaataatcat
taagaccatg
ctggtgagga
caggattaaa
cagtettttt
agacacttgg
cttttetttt
gcttgagtgt
agtaaaaatg
acagaactgce
acagcttcat
acctggecca
actgcacttt
ataggectgt
taggcctatce
ctacccatge
ggagataaca
gaaacacaat
ctgaggatta
aatagtgggg
gaaataattt
gtataaaatg
ggacacagaa
aactcaatga
ccagtaggac
actacatgtt
taaaatgatg
aaactaaaca

ccacatatac

PCT/US02/33542

cctgeacgat
gtcaggcatt
tgtagetgtt
tatcatatgt
aaacttttet
ccctctactt
tattcggtgt
taagtttaaa
gttgtgttgg
gcaatgaatt
atttttcaaa
aagaaagcat
gtattcctte
ctgtctatcet
atgtactgat
acagggcaaa
aaagctcctt
tttcttgcaa
cacaaagtca
aaaagaagaa
ctatcagagg
atacagcttg
ccttgcatta
tttttttatt
tgatgcatat
tacaataatc
ctttettaag
tatcatacat
gcaataccta

tgagctagtce

130860
130920
130980
131040
131100
131160
131220
131280
131340
131400
131460
131520
131580
131640
131700
131760
131820
131880
131940
132000
132060
132120
132180
132240
132300
132360
132420
132480
132540

132600
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taattcattt
ccagactaag
ttgtgtttca
tttaaaacaa
cagagacagt
ttgttgacag
gtaaaataac
gaagaggagg
gtaccaagta
taaatctgac
atctttattt
gaaccctctg
atgggattct
cagaaacatc
ggttggatgg
tgaaagtcac
tetttecatt
gagttcttce
aagatgacca
atatgtccta
aggagaggtc
caaagattat
ttatgatgtt
aaaatataca
taaatacaac
tataactcca
tatggaagga
gttgatgaca
ttcagaatac

gaaatttaaa

tatctattea
tactagggat
ctagtctgtt
aatcacttac
catctagece
cctecategte
agacaccctg
gcaggaaaga
aaggcttact
tgtgaaaatg
ctgaaatatt
ttagtcacca
atcagtttta
agtggtttcc
caaacacacc
aaaagaaatc
ttaccacggt
tctgcteatg
gcgecatgttt
atggaggctc
tgcaaaggtg
gttgctgagt
tectcagectt
tctatttacc
cagaaaggta
ctettgcaac
aaaaaaggaa
tctaaaataa
aagatcaata

aaattgaatt

tgtaacaatt
gctteccaate
agtttgettt
gtagcataga
aactccttaa
cacgttagga
gagagtcatt
caaaaagcge
agcagaaaag
tccttttaat
aaaatggctc
gatgcectga
cagataattc
taaatgttat
aatttttatg
aagattatgg
gtcactcaaa
acaacattca
actgaatgac
ccgtettaca
agtgggettt
tgcaaactac
ctggtattta
tatgttatac
cagctgtatc
ttctattcac
aagactcaga
tccactaaaa
taaatacata

tccaatagca

atttattgaa
tggacccttg
taagctgttt
atagcagact
tataagaaac
agtggcgeca
tatagaagaa
tacgcatgat
ttactagatt
tatattttat
tattgataat
caaataaaac
catcaaactg
cattttttat
ctacagtgag
actacatttt
caagcctaat
tgtggcatct
cactttttgt
tegtttgteca
ctatgaaaag
tggaaaatat
ttecctctata
atataatata
cttcttaaat
cattgcactg
ttgtaaagga
actattagaa
aatactgaat

tcaagaagaa

78/161

tacctagtat
tgactagcaa
cataaagcta
tgtacagata
aaagtaagtt
aacccaggaa
tagaaaacaa
gaaaactgag
actactccaa
ccactaaaat
taagataaaa
aaaacattgg
actctcatac
tttcataaca
aacatgtaag
tctggctect
gttcaaaaag
tcecgecgage
tgaaatcagg
tcagaatctce
tgatgaagta
taaagtctaa
tcatcataac
gatgatatct
cagtgaacat
aagattctac
agaattaaaa
tagatgagtt
gtatttgaca

taagatactt

PCT/US02/33542

gtgttaggca
tggggcaatc
gtaactcecte
gaaacaaact
ctatagtctc
atagtgttat
ttgcatggta
taacagtcca
aaatgaacag
aacctcactt
tggctatggy
agaaaatata
cttggagetg
atcatctgac
tgacctggtg
ggettggttt
ttcagcaggt
ttagatggtyg
ggcttttgtt
cttcactctce
gggagaaact
tatgattcte
ttgtgtgtta
ataaaatatg
atccatttaa
tcaagacagt
atctctettt
ttagcaagat
atctgaaaat

agaactaagt

132660
132720
132780
132840
132900
132960
133020
133080
133140
133200
133260
133320
133380
133440
133500
133560
133620
133680
133740
133800
133860
133920
133980
134040
134100
134160
134220
134280
134340

134400
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ttaagaaaac
gaaatatacc
accaaagtga
cagaaataga
aacaatctceca
taaagcaaca
gaatagaatt
aaagtttttt
ataaagttga
tagacaaact
agctaagatc
ctctatcaaa
cacagaatgc
tatatataga
aatagatatg
aacatcatta
tgctagatgg
atgggaactc
gtttggcagt
tctactectg
gtgaacattc
taaactgatg
gacaataaaa
attacgcaaa
taaaatgtcce
aattgtatac
aaatttaagt
atgactctge
tgggcecectt

cctttttget

aaatgcaaaa
acatatgtte
tttgcagatt
aaagctgatt
agaaagaata
gtaatcaaaa
gagagtctag
ttttttccaa
acccctaact
atgaggctcet
ttcttacagt
atgaaaacta
aataaaacat
acttttatga
tcﬁcccaaga
gccatcaggg
ttacaataaa
tcatatatte
ttctcaaaaa
ggtacatact
atagcaccat
aacggataaa
gggaatgaag
gtgaaaaagg
atagaggaag
ctaacatgtg
ataactgatt
cctaacatag
tcctcecacccea

ctgaataaaa

ctaaaacatt
accgattgaa
taatgtaata
taaatttcat
tatttggatt
cagtgtggtg
aaataaattt
catatggtgc
tcatatgata
tagaagaaca
atcaaaagca
gtgctgcaaa
ttgtaaatta
ctcaataaaa
agattttaaa
aaagacaaat
aaaggcagat
ctggtggaaa
gttactatgg
caagagaagt
ttttcataat
taaaatgtgt
tactgattaa
tcattcacaa
cagaaagtgt
tatcttaaaa
tgtatggaga
tttgtaacct
tatgatacéa

tecttacatgg

gttgaaagac
aggtttaata
catatcaaaa
aaagaaatta
attcacactt
ctgacattag
gttgtttttt
tgagacaaat
cacacaaaaa
cacaggaata
caagtgataa
taataccatt
taaatatata
taacccaatt
atgaccacta
cgaagccaca
agcaacaagt
tgtaaaatgg
taacataggt
aacaataaat
agccaaaaag
tatccgtate
catgctacaa
aagatcacgt
acatcattgt
ttttagcatt
tagtttgagt
agacacctgg
cttgattgtt

aaactcaatg

79/161

attaaaggcec
ctgttaagat
tcatgactge
taaggaaccce
accgatttca
gacagacata
tgacagataa
ggatatccat
agttaactca
catcttcatg
aaaaaaaaag
aagaaaatga
ataaaaactt
aaaaatagac
aacacatgaa
atgaaatact
gttgacaatg
tgcagcctgt
gtaccacata
atctatacaa
tagaaacttc
tatgcaaaga
tcgggatgaa
attacatgat
gaatattcta
aaattttectt
tgtaacagca
acactgagac
tttecaagcat

tataaagcag

PCT/US02/33542

taagcatatg
gacagtgceccecce
tttttgtttg
aaggtgccaa
aaatttacta
tagactaatg
ttcaaaggga
atgcaaaaga
aaatgagtca
atcctgggtt
ataaaatggg
atagacaacc
gtaagaagac
aaaagatctg
aaaaatattc
acttcacatc
atgtggagat
ttgaacaaca
acccagcact
aaacttgcat
caaatgtcca
agtatccttt
tcttgatate
tccagttaca
aaaaccactg
tttaattaca
ttgagtcagce
ctcactecctc
tataatccct

agaaaagccce

134460
134520
134580
134640
134700
134760
134820
134880
134940
135000
135060
135120
135180
135240
135300
135360
135420
135480
135540
135600
135660
135720
135780
135840
135900
135960
136020
136080
136140

136200
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tatttttctg
tgagttgctc
cctagaaata
atctcagcac
gcctggagaa
ggtggcatgt
aacccaagag
acagactctg
aacattatce
gaacaaaaaa
ggggatgtga
aaattgattt
aaattgctgg
ttcacaggtt
ctgtgtacat
aagagtcaga
taagcaattt
gtttgctgca
gttatttggg
tatattagtt
ctgcagagtt
atttctaatg
gacagtcaag
cctgcatgte
acattgtgtg
gcagtggaac
attttcccceca
tgagcaaaat
agtggaggga

ggggaggatg

attcaaacag
cctgecaatat
ctgttttaaa
tttgggagge
tattgtgaga
gcctgtegte
ttcgaggctg
tctctaaaat
acagcttatc
gaggtgggtg
gtagagaagg
ttaaatcagce
caccagaatt
gttttaggag
cattctgecat
atgecctgact
gaatttatgt
cacécaaata
ccacttttct
agaagcttca
taaataccct
ttattectgg
aagacacagg
aaagggaatg
ggtcactctt
ttggtgatta
gaagagttgg
tgccttetet
aagggaaact

tgaaggtgga

ggatggagtt
cctcaaatag
atcaatcaag
agagatggga
ccetgecact
ccagctactyg
cagtgagcca
aaaataaatc
cccttgtggt
aaattgagtg
gttcaagaga
agtaaggaac
tttcgtaggg
gtgagacagg
taggaaatag
taggaacatg
gatataaacc
catggtactt
attccattta
tgaccatagg
aaagtgtggt
caagagaagt
cagggcatga
ttggtctcag
ataaccacag
tgttettetyg
tttaggactt
gctttetttt
gagaagcatg

gaggagctgg

tctagatcce
ccacagagca
gctggacaca
ggattgcttg
ccaaaaagaa
gggaggccga
tgctcaggece
caaatgggte
ttagtagtca
acattacgte
atgagaaagt
gaaggctgaa
agggaaataa
cctggatatt
caagaataga
gaagagtagc
cctcetteatt
»
tagcagtaga
attaaaagtg
gattgctgag
cacaaactgt
ggcctgatga
actcagatcc
ctgttaaccce
cattaatgaa
ccagetttgt
cataaaagga
tgcccaccac
tataaggtca

tectcatgagg

80/161

acccagtcag
ccatgggecte
gtggetgget
aggccaggag
attaaaaaat
ggtggaagga
actgcactcc
caaaggtacc
attaggtaca
agtcaactgg
caaatgtaag
tttctgtgac
catttgtttg
tggagaaaag
gagtacaggg
tgagtaactt
gtccccaaat
aggtcaggca
atggaattgt
ctectgtgeat
gagaaagcct
gggagatgcce
acatgtatge
caagectcetg
tttatttett
gtcagtacaa
aacaagtctc
agggtagtgg
catacatatg

actttatgcee

PCT/US02/33542

gtttatttet
aacagcattc
tacgectata
ttcaagaaca
tagcaggect
tgatctettg
agcetgggtg
ttccaatcett
ataacatatg
tctagggaaa
aggccaggtce
acgacacaaa
gaaaaattcce
gaatcaaata
gtgcagggga
ttaaggacag
ctggactteca
gatgggtgaa
atttgatata
tttcatctta
caggctaagc
tcctgtggtg
caacaactgc
aaggacagtc
catctagggt
teccaccttt
ctecttaccac
ctgggaaaag
agctacacat

ttccecactt

136260

136320

136380

136440

136500

136560

136620

136680

136740

136800

136860

136920

136980

137040

137100

137160

137220

137280

137340

137400

137460

137520

137580

137640

137700

137760

137820

137880

137940

138000
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gcgagagaat
aagggttata
agttagagtc
aggtccattce
Ctgacttttt
cttctgattg
atccatcatce
atagctgeca
ttcactttta
caccacctte
agcgcttgtt
gaatgctgcg
ctagggttag
tgatgtttta
caggatttta
acttttggtc
cttattcacc
ttgtaacatg
tctgetgtac
agcatagtta
ttaaaacttt
aaagacgggg
tgtctacaat
gctaataaga
actttcaact
agcacatgaa
atatttctgg
agttcctaga
atttttgcag

cagcaagtgce

ggagagttta
ggttcctcat
ttctaggtte
aacggcagtg
gttectecaa
gcaaccccte
agttatttca
cctcectggg
tgatatctecc
tctaaattec
aagacagatt
tgagattttg
catgttgaga
gcatagggta
gggatgataa
tttgtattte
ttttectect
taataggaat
tcagggaaaa
ttcaggaatc
tatcagtatt
agtgaatgag
ggctcttecat
agcagatgtt
tggagttgga
attggaagat
ctaaagaatg
aagaaatcaa
tgaagttctt

agccetttttt

aaaagtttct
gatttatcct
taaccttete
agaggagtgc
caatccattce
cataccgect
gttggggttt
caactcccac
attcaaaaac
tgtttgttcet
cctgagetec
tttttctaac
acgaatgctt
cccgagtgta
aagacatttt
tttttettet
gctccaagece
agtgtgagaa
atctcgttga
aatcaatcaa
ttcaacaact
aagaagctga
tttgaagctg
tcccacaaag
aatcagtaag
gatagggttt
gggctttcat
actagttaca
caggccctga

tgccaccact

ggcttacctt
caaggataaa
tactgccttt
aatgctaatc
aagccaccag
ggccaagaca
gtagetttet
ttatagccee
tgtctatcectg
cagtctttgg
atcctgatte
aacttctcca
tacacatttt
ttttcectgage
ggcacataga
cctttatata
tgacttagaa
agaagcccca
tgttaaacta
aattatccaa
gtcaaatact
tagtaagtag
gagctttget
atatttctga
ttcaagggaa
taactagttg
tgccgttatt
ttgctaaggt
tacctctcaa

gtgtaggacg

81/161

gettttttge
aaaaaaaaaa
ctctactgte
atagttttac
ctccteettt
ctttactcca
caagatgatc
aaggagccta
aaattgacta
acagcagcag
tgattgcgga
gtaatattga
aaacctgtaa
actgggtcte
attccctatt
tgtattttaa
gggtcttatg
aggtaaaagg
gtgtggtcte
atatcctgea
cttgtacaga
ctctactttt
ttatggttgg
ttettttttt
tttattacct
tcagattgtt
ttctttteaa
gaagaagtac
gcccagatgt

tggttaccac

PCT/US02/33542

atgtggecaa
agttaatcaa
tectgetgeca
aagacgtagc
tctcacccta
caagccagtc
atttttgete
ctttetttte
ttaaaagaaa
aatcacttge
attacataaa
tgttgttggt
aatgttggaa
tagtaacaat
tctgecttee
attcttcact
atccagacga
aatctgctta
tecttectet
aacatttggce
ggaatgtgge
agtttcttat
ttectggett
ctatacccct
ttatcctett
aggtgaaagg
ttetttetge
atgctcectggt
caatcatttc

tcagaaatta

138060
138120
138180
138240
138300
138360
138420
138480
138540
138600
138660
138720
138780
138840
138300
138960
139020
139080
139140
139200
139260
139320
139380
139440
139500
139560
139620
139680
139740

139800
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tggcaagtta
gcgctcgage
aataaagaac
tcattataat
tgatccatta
aatatgtaat
ctactattag
gataaatttt
gtaacatttt
tttttatgta
ccacaaatta
tggtggttat
actactacct
catagattta
aaaaactaaa
taatttttag
tcaagagaac
cttattcaag
agctgggata
gtttagcaaa
tctgtacatg
gcatagaaca
caagcccgta
ttagtactct
aaatattact
tggaaagaat
ataaaaagtt
ccttttetac
aataattttt

cctgaactgt

atctgcagge
atttggaaaa
acttaccaaa
tgcataatag
ggccccecteca
tgcactcaag
cagatgctga
acttttttat
aaaaatttct
gacaagtttt
tattttgtga
aagaatctag
catgcaaatt
taaattccat
gtttgtacaa
tgggtagagt
tggaaattct
atcctttaac
acaagttcct
agcaggcectt
gagcttacaa
cacacagggce
agtaaatcat
tccttetatg
tgtgatattt
cacaactaat
agaatgtaca
cctcaaaaca
agttattaat

gctgaatgtt

cttattcaat
ttaaattatt
ggggaaaaaa
tctettgata
tacatatgca
tgccttaaat
gaatatgaga
ccaggataag
gacgattatg
tatttccectt
ctgtctgacc
gtatatgtta
caatattttt
caaattatta
aaaatgtggt
tatatatcac
ttgatccaaa
aaaatggaaa
cttattaaac
acattacaaa
attttttatc
aataatgtat
caatgcaaga
tttaaattcc
tcaattttca
gtcectgaaa
tcgtgacaaa
acctgagact
ttgttecattt

tcagatgcaa

aattcttaga
ctttagaatt
tgacaaaaaa
caagtgctac
agcacctaga
tagatcaatt
aatgataagc
acaattaaca
catagtgtge
ggacatattc
ttgaagggcce
gtcctcecatag
aataatttag
catgaatcat
gataaaaaac
atatagcaaa
aggcaaccaa
tatattagtg
ctactgattt
tttcttgtag
ccatggagaa
tgaggagttt
attctgaggt
gtgtttgaca
aagcaattat
gggtaatgat
ctaacaatca
caggtgataa
tacaaatata

tggagagcaa

82/161

aacacatgaa
agcctactga
ttctaatgac
tcattgttct
ttagaaaaca
caatggcact
aacttccaac
aaggtaacat
tataaacatt
ctagaagttg
cacagaagat
aactgtacac
aaéactctcc
taacatacct
aaaatagttc
gttgtgtcte
atcgtcceacg
ggaagtaatt
cattcteccta
tattgagaaa
ttgttaaaga

taaattgtaa

tcaacgttta

ttgtctggaa
tacattagga
gccaaggata
caattagagc
tcccagttta
tattggatat

agcacttgaa

PCT/US02/33542

cacagttggt
gctggaagaa
taatggtttt
gaEaattcac
gaagaataag
cttaaccatc
tgatacacta
ttagttcata
catctactag
agttgttgag
aattctgtgt
caaaaaagtg
aaataatctg
ctagtgcttce
ctgaagtgaa
aaattgaatg
ctactcagtc
cttggatagg
ttctecccaag
aggttccact
ttataaaaat
tttttactgt
aataagaaaa
aaatgtcaat
acacaggttt
gttgttttta
tatctttgte
ccttaatgtt
aactatgcac

ctctgattta

139860
139920
139980
140040
140100
140160
140220
140280
140340
140400
140460
140520
140580
140640
140700
140760
140820
140880
140940
141000
141060
141120
141180
141240
141300
141360
141420
141480
141540

141600
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caagaggaga
tgaaggaaaa
aaatgtacct
ttttgtgacce
aatatccaag
ttaaaagctg
gcattatgte
tetgaggtac
agtctgactt
caaatatgac
gaaataataa
tctagaagaa
cactgaatct
aaagcctacc
atgtataaag
ggacttctcc
aacaacaaca
tcaacaaaat
aagtaggctt
ttcaccacat
aggcttttga
aaggaacaca
tgaacaggca
tcactactce
gcgataacag
atgaccgtat
aaattcagca
atctataaat
aacacagtcce

gttgaaagat

ccaaataatc
gtaaaaggga
attctgaagt
aatgacctgce
aataatctca
gcagtagata
cagggtttcece
aacatgagct
ctgaaatgaa
atttcaaatc
aaacccctaa
atggataaat
ccaaacatat
aacccacaaa
aagagctggt
tcgactcatt
aaacaacaac
actagcaaac
catccctagg
aaacagagct
taaaagccaa
cttcaaaata
aaagctggaa
tatgcaacat
gcatgcaaat
tcctagaaaa
aaatttcagg
cagtagtact
cttaagccecac

ctctacaaat

acacaaatat
caaaaaaaaa
ttaatggagg
atttectgat
gggtaattgce
caatggcagt
gttgcagatce
acaaaccctt
tttaatatta
agagtcggaa
gagactacta
ctctggaaat
caatgagttc
aagcccagga
atcaatccta
ctatcaaatc
ttecaggeccaa
caaaacctge
atgcaaggtt
aaaaacaaaa
catceccttca
ataagagcca
acattctect
agtactggaa
aggaagagag
tecccatagtyg
atacaaaaat
tctatatatc
aaacagagta

gagaattteca

ttaatgagaa
aaaaaaagat
cttecttgga
tccaatttet
tttaggttece
ggcctatgtyg
ccaccacttc
ttatcttcta
tcaagaaata
gttcttatag
tgaacacctc
atacaacctce
ccaaattaaa
ccaggcagac
cggaaaatag
aggaacctaa
tatccttgat
agcatataaa
ggttcaacat
accacctgat
tgttaaaaac
tctatgacaa
tgagaactag
gccctageca
gaaatcaaag
tetgcccaaa
aaatgtacat
ggcaacatcc
aaatacctag

aaacactgcet

83/161

actgtgctaa
acctcaggga
gaagtggeat
tttecectect
aaatgggacc
ggactctgag
caaatactta
ggatattttt
ggaaggagaa
taaaagacaa
tatgcacaca
ccaagactga
ccagtaaaaa
tcacagctga
tccaaaaaat
taccaaaact
gaacatagat
acagctaatt
acatacatc%
catttcaata
tctcaataaa
acccacagec
aataccacaa
gagcaattag
tatetctgtt
agccccttgg
aaatcagatc
aagctgagag
gaatacagct

taaagaaatc

PCT/US02/33542

ctaaccgtta
tatattaagg
ttgatcctga
cattccaget
taaaattaca
cataggcttg
ggtcaggcecta
atcccctgaa
ctgtatctga
atttcccaca
agctagaaaa
accaggaaga
aaaaaaaaaa
attctaccac
tgaggaggaa
tagcagagac
ggaaaaatcc
caccacgatce
ataaatgtga
gatgcagaaa
ctaggcattg
aacatcatac
ggatgccett
gcaagagaaa
tgcagacatt
tcagataaac
ataaatcaat
ccaaatcaag
aatcagggag

agagatgaca

141660
141720
141780
141840
141900
141960
142020
142080
142140
142200
142260
142320
142380
142440
142500
142560
142620
142680
142740
142800
142860
142920
142980
143040
143100
143160
143220
143280
143340

143400
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caaattggaa
gctgcccaaa
agaattggaa
ggcaatccta
ttacaaatcc
caatgaaaca
gacaaagtca
gctgactgge
aaaactaact
gaggaaaacc
atgccaaaag
cacttctgca
atttgcaaac
caagcaaaaa
gacatacatg
aatgcaaata
aaagtcaaaa
tgctgggggg
ttaaaacaga
caaattacta
gaatcataca
gcaacatgag
actgcatgtt
ggaaaaacag
ctacctattg
gacatgcagt
aaaaaaatca
ttagtaatgg
ggaaccatgg

gggggaatac

aacattccat
gcagtatgat
aaaactattt
agcataaaga
atagagtaac
gaatagagcyg
acaaaagcaa
tagccatatg
caagatcaat
tagaaaatac
caattccaac
cagccgatac
tatgcatcca
accaaactat
cagctaataa
caaaccacaa
aaaatcacag
aatgtaaatt
attaccattt
tatacagata
ctatgggata
tggagctggg
ctcacttata
acactgaggce
ggtactatge
ttgctaatat
gtttccaact
attagcaaac
aaagaaacaa

taaactcacc

gctecatggat
tcaatgctat
taaaattcat
agaaagctgg
caaaacagca
cctgaaaata
gcaatgggga
cagaéaattg
taaagactta
cattctggac
aacaacaaaa
agaatgaaat
acaaaggtct
taaaaagtag
gcatatgaaa
tgagttacca
atgaaggcaa
agttcagcta
gacccagcaa
catgcacaca
ctatgtagcee
ggccatcatce
catgggagcce
ctacttgaca
ttttacctga
aacaaagcta
atggcaccta
acataataaa
aggaagatta

aatgaaacaa

aggaagaatc
tcctatcaaa
atggaaacaa
aggcatcaca
tggtattgga
atgccatatg
aagggatacc
aaactggacc
actgtagaac
atagaccctyg
attgacaaat
atattctccc
aatatctéga
acaaaggaca
aaaatcctceca
tctcacatca
ggttgaagag
ttagaacagt
cccattattg
tattcattgg
ataaaataga
ctaaatgaac
aaacattgag
gatgaagatg
atgatgaaat
cacatatact
ggggaatata
agctcaccac
gaaccctaat

actgaaggca

84/161

aatactgtaa
ctaccaatga
aaaacagctce
cgacctgact
acagaaacag
cctacaatceca
tagtcaataa
ccttecttac
ctaaaactat
gcaaagattt
gggacctaat
attatagaat
ctctaagaaa
tgaacagata
gcatcgetaa
gtcagaatgyg
aaaagggggc
gtggtgattt
ggtatatacg
agcactattc
ataagatcat
acaggaacag
tacacatggg
ggaggagggyg
aaactgctet
gctgaaccta
tgtttttttt
aactagtgag
ctggtctttt

gtgacaaaga

PCT/US02/33542

taatggecat
cattettcte
aaatagccaa
tcaagctata
acccatagac
tctgaccttt
atggtgctgg
accatatccc
aaaagtccca
catgatgaag
taaactgaag
cagagaaaat
cttaaaataa
cttttcagaa
tcactgggg;
ctattaccaa
acttatacat
ctcaaggage
caaagaaata
acaagatgag
gtcectttgea
aaaaccaaat
cactaagaag
cactgaaaat
ccaaacccgt
aaacttaaaa
tttecattcee
tgctgggtag
atgtgactcet

atattgtaat

143460
143520
143580
143640
143700
143760
143820
143880
143940
144000
144060
144120
144180
144240
144300
144360
144420
144480
144540
144600
144660
144720
144780
144840
144900
144960
145020
145080
145140

145200
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aatataatca
caaataaagt
tggcctatte
ttctattttt
gtgtgtatat
ttaaccaac?
cctacttgte
atccttteag
acattccaga
aatagccaag
gagccatcte
gactcttgtt
agtgttaggg
gagggcagac
gactctacta
actcaggagg
gagatcgcecac
aaacaaaaca
gcttectattt
ggaaccatct
aacagaggta
ttgaggattt
tttetttatce
atattggtaa
tcagttgtat
tttcttteca
ctttaggett
tttttttcta
tcatacattt

gacccatgtg

ggtatattta
ggtcagatge
ctaatttatt
tcattaggga
attatattge
tgctgagtaa
aaatgaggag
ccaactgtta
gagaagcccg
cctcagaaac
tgcgttaaca
ggaactggge
tcatgctggg
cacttgaggt
acaatacaaa
ctgagacatg
tactgcactc
aaacaaaaca
ttgaggagac
gggcctggtg
agcctattca
agtccacttt
atttaaacct
tttgtggcett
tgatcatttc
ttgcattgat
aacttgectet
atatatgcac
taataagtag

ttatgtacaa

étctatgagt
atcagaattg
ctttttgett
tgcaaaagca
ttatcaaatt
cetttggcaa
atgggccagg
aaaataaaat
ggaagatgtg
actacactag
tttagcacac
aggagcactg
cttatacaat
caggagtttg
aactagccag
cgaatcactt
cagcctggece
aaacaaaaca
tgtggaaaat
cattattttt
gattgtatca
atctaaggta
cctitggaatce
ttcettatta
aaagaaccag
ttttgctcaa
tttttaattt
ttgatgctac
tattttegtt

gtgtetttta

atttgcteat
agcagggcett
atctatactt
atatttttte
caggatttaa
attccececttg
tectgtttecee
cccaagagca
ttgtacaagt
atgatgctta
agcatgcaat
agagcacagc
aaactagaaa
tgaccagcct
gtgtggtgge
taacctgggt
aacagagtga
aaacaaacaa
tagcatcaat
ttgaaaggta
atttctcect
acaaaattge
tatagtaatg
ttatttttgg
cttttggttt
ttttttttta
cctatggtogg
aaaatatttc
ttcatttaaa

atttctaaat

85/161

atttgctatg
atctttaagt
tctgaatact
taaaaataat
gcctecagttt
cctectggac
aaacttagce
cctgaaatca
geccccaagt
tggtcacttc
ccctetcetaa
ctttecctttt
gtgttatttg
aaccaatacg
aggcacctgt
ggtggaggtt
gactctgtcet
aacaagaaag
ctttggtagt
attattgatt
gttttggtag
aggaatagtt
acccctetcet
ctagectgge
catttetttt
ttatttettt
aagcttaaat
taaggac;ga
ggtattcttce

atttgacatt

PCT/US02/33542

agtaaaatag
ggtagggtea
gactctacca
gtatatatat
tttcaccaat
tcaagttcett
aatcttcaga
gccaaatgag
gattcataga
cagtctgaat
gtgggaaaat
atctggttte
ggaagctgag
gtgaaacctc
cateccaget
gctgtgagece
tataaaaaca
tgttacctet
attcaccagt
caacatctta
tttgtgtectt
gcettgtagea
ctcatttctg
taaagattta
ctttgtttte
tcecttetgttg
tatttagatg
tttttetgta
agagttcttt

ttctagctgt

145260
145320
145380
145440
145500
145560
145620
145680
145740
145800
145860
145920
145980
146040
146100
146160
146220
146280
146340
146400
146460
146520
146580
146640
146700
146760
146820
146880
146940

147000
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ctttetgtta
attaaagttt
gtgagtatca
ttagattaag
tgcttgattt
ggtccattte
gtacacatac
ctttatececa
ttettttgat
tgatctttaa
taattcactt
tgataaaact
ttggttecttt
ctcttttgga
acataattca
gogtattttaa
ttcatttcac
ttecttttata
ttctgttaca
tgaaggattt
gctggtcectga
ggactttttce
actctcttet
tgtttgctga
cgtcattatt
tgatatacct
ttttgttttt
ttctcagetg
atttctagea

gttattgtgt

ttgatttcta
ttgaggtgte
gaagaatgta
ttgattggta
accaattatt
tccttggaat
atcttggatt
gataattttc
tagtaggagc
agtgggtttt
taaaatgttc
ggattaatat
tctgccetet
atatcagtta
ctaataaagt
cagaatatcc
tcgtectate
tcaattaaga
ctcttcecttaa
attttaacat
aaaactaatt
cctttcaaca
ttttctetet
acttcttgga
acttacattt
tttgaaattyg
cagtttggga
tgtctgttet
ttttgattct

attttctaca

ctttaatcce
ttatggccca
tattttcectg
gagctgtttg
gaaagagagce
tttatcagtt
gttatgtact
cttgttectga
acagtaaaat
cttgcagatg
cataattact
ctaccatatt
ctagatttag
taccttatta
ccaatttcaa
ttgaaatttc
ttctataatc
ttagaagtaa
tataggtatg
ctgcagagtg
ctcttttgag
gtttaaatat
ccttectteco
ttctgtggtt
cttetgtttt
tcctacaact
ggcttctatt
actaatgaac
ttctcagagt

ttttcaatta

attgtagtcet
cagtgtggte
ttgetggatg
ggtcaactgt
tgttaaagtt
ttgecctetta
cttggagaac
agtcagttte
tttttececate
acatggagtt
gcatttaacc
tgaattgttt
ttgaatattt
aattttatta
ataccactat
tecctectat
actcaataca
gaaaaataaa
agtttctgac
gtecttcetggt
gttgagttte
tttttattte
tttecctteat
tagtatctgt
ctecttetect
ctggatgttce
gtgacttatce
tcctcaaaga
tttcecatate

gagcctttaa

86/161

aagtacattg
tattttggtg
ccatattcta
atcattattg
tccaacaata
ttttgatget
tgacctattt
gtttaataca
tttgttttta
gtgttttgtt
ataaatattt
tatatttgtt
atatgattca
aaaattaaat
attgcttgat
tcttegtgac
tcattgctac
attttatcct
ctatataatt
catgaaatcc
actggatatt
attectgttcet
tttgatattt
cattaatttt
ttctectttta
tctgetgatt
ttaaaagctce
catttttcat
tctgattata

catattaatce

PCT/US02/33542

tataattcett
aatgctccac
taaatgtcaa
attgtctgee
atagtgaatt
ttgtggttag
atataatgct
ctacttetgt
agccgaatet
tttgtatttt
aaagtaatat
acatttgttc
attttagctc
tttgcaatat
atgtggtgca
attgctatca
tattaaacag
tecttattee
tecttttece
ctecagetttt
ctatatttgt
tgcttgecata
atcctgetgg
gggaaatttt
attatgttta
ttttgttttg
attgtttectt
tctatttttt
ttaatcatgt

agctatttta

147060
147120
147180
147240
147300
147360
147420
147480
147540
147600
147660
147720
147780
147840
147900
147960
148020
148080
148140
148200
148260
148320
148380
148440
148500
148560
148620
148680
148740

148800
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aattccttat
cattttgtect
ggacatgatg
atgtttatct
agaggaatta
aatctatgcc
gtatggtggt
tttcagtggg
ccaéttgaaa
aggacaaagc
aatggtaact
aacatgagaa
gattatgcca
tcaaatctac
agcgaatttc
ttgectttgta
tcagattttt
ctgcaactgg
caaatcagca
gtgctctaca
aggtgccegg
aagggaggtt
cttettaget
caggctttga
ttatctccag
tcatgcctec
ccaacaagtg
gttectgggga
cagccagett

cceecagecge

ctgataattt
tcagactttt
tttcaggtaa
ggctagaagt
gaggcttcaa
tggecagttct
aaggtgtaga
cttgegtttt
caggaaagct
cttttectet
cttcttette
cctggtgact
cacaggaatt
cactgaagtt
atttttgegt
ttctcaatte
ctagttttaa
aaatggcceccet
tgatttttaa
aggacaacca
aggatgggtg
gaagcctgag
cagtttgtgg
tggaacaggg
cctcactcett
aactgcctta
agttccaatg
gccacatggt
ccecgacgtg

gacaatgaaa

gaéaatctgt
ttettgtttt
taggagctga
tgaactgtgt
attcctgtaa
ttcatctgta
gagggaaaat
gtggttatga
agaggatgcet
ggatttgtca
tccectgeca
ttecctagaga
ttttecttta
tttctaccca
ctetggattce
tatgaggagt
gaacaggagt
ttctgagaaa
ataagtactt
ggctaagagg
gagggtgggt
ctcatcaatt
ggaacattca
ccagtagcag
tgagaaggcc
tgcttgecta
ttccaaagtce
gaatgtgaac
gagccaaatg

tcaggtectt

gtcacagaat
actatacctt
ggtaaatgta
ttaatggttg
tateccttgtt
acccactgtt
gttctatact
ccttacaagt
gaagtcagag
tttgttaaga
aagccaagaa
taaaacttac
gctagtcecat
tttatggtte
acctttetgt
ccaagaaatg
gaccacttcce
taaccatgca
tcagggctge
caaaaagagg
aacagctgac
ccaaccatct
gaactgctce
agagctettt
aaagcctect
gctgectggt
attgecatctt
ttgagttetg
ttgcatctga

actagagagt

87/161

cagtctgatt
gtaatttttt
ccttaaccca
ctgtatttogg
tttgtcactt
actatattgg
cttatgaacc
tttettaget
aaatatatct
agtctettgg
gagatctttce
caaagtatgg
actcagectc
cagtagcatc
ttagattctg
tcaccaattt
aagctcttta
tttectggtga
ttcctacagt
gtggcatcta
cctgetttge
tatgaaacaa
aaggattccet
cagatcttca
tttgtaatac
tagacagcett
catggatatc
aagagtaggce
gcagcatttg

aggggattgg

PCT/US02/33542

ctgatgtttg
gttcaaagtt
taaaagttta
gtaccctaat
cattaagtag
aaacttgttg
aatctcagtc
tcteegeage
ttctectgge
catatttcac
ctgggtttet
ggcceccctaa
caacaatcca
tgtccaggga
ggatagcagt
ttcagtttge
cctgtgggaa
tacctttaag
tgtgaaggtt
gtttgtgcaa
aaggttgcac
teccagtgget
tecatcttgtt
gattttgcat
ctttecttta
acatttgtaa
ctecattcatt
ttgtgccagg
agcagtatct

tgactgtaga

148860
148920
148980
149040
149100
149160
149220
149280
149340
149400
149460
149520
149580
149640
149700
149760
149820
149880
149940
150000
150060
150120
150180
150240
150300
150360
150420
150480
150540

150600
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ctctggtaat
agcacccggg
tgaggatttc
gttgattacc
ccttttttece
acatcccaaa
aattcctgceca
acataattca
agcgcttgca
gctaaaagaa
cagctgagca
gtttttctea
ttggtggttt
tagctaggag
gctteeccate
tgctgaggat
atgtagtgcecce
attccttcag
tgggtctcca
ctactgagge
tgtttcagga
ttaaatccct
taatttttga
ccactttgea
gcagtggttce
ttgctgggee
ggcgttctgg
tcattactgce
gatccatctc

agtcaataca

gattctggca
cgagatcatt
tttcactcaa
ggtatecttga
ccttaaacac
gtttctgatg
gtctgeecta
tgtcectgtge
ggaactaget
gccectgactta
tttttteett
aaaggagtca
catggttgga
aattgttaga
cagaaggcag
ggctggattce
aaagtagtaa
tggctttcca
atgctteatce
cttectttge
ttcatcctaa

ttgttaagtg

tgtttacata

aatgtatcca
tcaaacagtt
cctagagttt
gatggtgetg
actactgcat
tgcaactaaa

tcttactgtt

ctgcaccagt
gtttattatg
ttactttcat
cagatgatgc
tcaaggttgt
ctgagaagac
tgggataatt
attteggett
acaataaaca
tatgtagact
ccaaagcata
aggtgtgaat
ggccagttta
tcagaaaagc
agagccagac
atacctgtgt
tttaaaaatg
tttcacagag
ctcatccagt
ttectectacaa
ataatacttc
tactcatgec
cctactagac
cctaaggcat
tgaacatcag
cttctgcata
tagtcacact
tcttaccatg
tgcctggaaa

tcttattttt

agcaggcagce
gctcaaaggce
gctttgggct
tgagaaacgc
gatttggaat
caagacaaaa
tatgttgatt
ttggccattg
tttcatacct
ccatcatgag
aaacaagctt
gggcatgaaa
aaactcatac
atacagattt
aaacgacact
agattacagé
caaatctcat
gatgaagacc
ctecctgttge
ctgtttgett
tcccaggaac
ctttttgttg
tgtaaactcc
aatagatatt
aatcacctgg
aagctgggac
ttgagaacca
gggaccccaa
accttaageca

ttgaggtatc

88/161

cctcatttgt
agtaatcatt
gatgagaata
aggtcactge
ttcattcagt
tatttcttac
tgttttaaag
aaaatactat
cagtggacac
aggcectgtat
attatctgta
gggaaattaa
tctaataact

gaagagagac

‘tttgaagata

gggttaaata
caagctgctce
aaggaggctg
ctttacttac
ttacctaaaa
ttetgtttat
ctaagatttt
ttaaaggcac
aaatgagtga
atggcttgat
caaataatct
cataataatg
gttataaagc
agttcttata

cecteegtte

PCT/US02/33542

tttgectgect
tcacataatg
ataatcatgt
ttgctectac
caccactatt
aggggcccte
agacaggcat
ctettttgge
tcttttetea
ttaatgaatt
tcaatagttg
;ttgaaactc
gcttttgaac
atcagggtag
teggtgecac
tggtctacac
ttetectcaa
catgatcatt
tgtgttctag
ctectgttta
tectggtaagt
attactcggg
ctggaggatt
gtaagttagt
aaggcacagg
gcatttctaa
taaagtcttt
ttgcattttyg
ttttcaagtc

cttecectetg

150660
150720
150780
150840
150900
150960
151020
151080
151140
151200
151260
151320
151380
151440
151500
151560
151620
151680
151740
151800
151860
151920
151980
152040
152100
152160
152220
152280
152340

152400
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ccetgtttet
ttctettgge
gectcagatyg
ttcaaggett
atgcaactct
agctgtatag
gttgcatcat
gtataacagt
tcattcttca
ttttacgggt
ggttcaagca
aggcatagtce
tttattgaac
acggcaaata
taatcctaca
gggcaagtta
tttacaaact
aacacgtcat
tecccatatat
tgccataaat
caaaagtata
ataaaatgat
gcaggtgtca
ctctcaaaac
ccggtgtttt
tatattgaac
ctaggcaggt
tagcagcttt
taggatatta

gctatacttg

agatggaagc
taccattcte
tcattatgac
tttcacgace
tcatagctta
gggcaagcac
aatacattac
aacactgata
aacaacttta
gaggaaattg
tgcatactct
caaataatgc
tacacataat
ctggggaagc
ggtggaggca
ctcaaccttt
ttetggecagyg
gtetgettag
tcatcagtag
ttttgecctca
taggagtggt
tcataaatgg
aactgctagg
tgttttecatce
aagataatga
agaattagaa
gcaatgceat
tcaagctget
cggacatcta

ctcatataca

attgtaacct
tgctccttga
taaactttgc
tagatctect
ttgtagttat
catgacattc
taaacagatg
accctagaag
cacatatcga
aggtatagag
ggaatttggce
ctaaaattac
cacaaaaaaa
aagcatgggt
gacaacccat
ctgtgtteceg
attaaatgceg
tagataagag
acagcaattg
atatgtctaa
gggccatatc
aggtttttte
caccaagaat
actcatgcta
agctaagttt
ggcttcaggt
catataaaat
ctacctgtca
cagtataaaa

aatgtatata

cacatttgaa
actatttatt
ccttgtetaa
gtgtgtgttyg
ctaatggtcc
tecattcactt
aaagtcactg
cacttaaatg
tgtatttatt
aagtaacttyg
tgtagttecat
ctgaagcaat
ttattcagca
ggaatacagc
gtétcaccac
tttctttaaa
aggtggtata
ctatcattct
gtagtgatgce
gacgaaatct
caattaaaga
ttgaccactc
tcagagaaga
tatttgaact
aggcttatat
tggtagactt
ctttatttca
tagcaacagt
ggtggaagta

cacgtaacac

89/161

ctactgtaac
ttttattgece
aaatgttgaa
ctecacctete
atectttectg
aacaaacttg
aacactatat
gatttactct
cttacactaa
tccaagatct
tatcttacct
aacaatctcet
ccttttattt
atgtaaggtg
tttcttagta
atggggaaaa
taaagtattt
agccctggece
tcttggatta
catgtgtcca
ggaaatcaaa
acttatttgt
aaatagtgtt
tectgttattg
agaaaacata
ttaacatagce
tcgattetea
gttacatcat
ggatttaggt

ccagagaaga

PCT/US02/33542

cacatcctta
agttataagt
gatctcagta
ctaaatttgce
acaggctgece
acctgttgtt
tttgeckett
atgccagaat
agcatcccca
cgcaagtggt
accatgactg
tgtagtgccag
gtagggagcet
caagtctgtce
atgtgacctt
taaaacatat
agcacaatga
ttaaggagcet
agaatttagce
ggattggccce
cttaaagaac
tatttattga
tgtctttttt
actctettga
ccaaagagcet
ttttccacaa
tettteactt
gatgagctgg
ttctatagat

ttataacaat

152460
152520
152580
152640
152700
152760
152820
152880
152940
153000
153060
153120
153180
153240
153300
153360
153420
153480
153540
153600
153660
153720
153780
153840
153900
153960
154020
154080
154140

154200
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atacataata
ccaggaccce
agtatttgca
acaatataaa
tttgaatatt
ggctgectac
catttgtaat
cagcaggccce
agggaggcte
taaaagacca
gctcaattceca
aagtgataag
tcactagagg
atccaggaat
atatattgac
cggttaacag
gttaagccac
caggagcagce
ggagttgatg
tttattgaga
ttttagaaat
agttcttaga
tgcaattata
acaataattc
aagtgaagag
ccaccagata
taagagcttc
aaaattatag
ctcaggcacc

tgaggccatt

taatcattga
catagatacc
tgtaacctat
tgccatgcaa
tttgatgagce
actcatatag
catccaaatt
caaggcaacc
acaggaactt
tctatgcaga
tttgttttat
acaatttttc
ctagtataaa
ctgaatttta
aaacactaaa
aaaggagaac
tttgatattg
tatgaaagga
tcggatataa
tagtcaaaac
taaggataaa
atagttcctg
taactttgaa
catagtcect
cgtaagaaaa
tcagaataca
catatactge
ggaagaatca
aatgactcat

tetgagatte

aattaatgaa
aaaaccagaa
gcatatcctt
attgttatat
agttggttga
ggaaagcata
ttacctette
atcaaacact
tcaaaaatag
gaaatttcag
ggtatttaaa
atctagaaca
atgcgaggte
acaagcatcc
gtgtaaatta
gaagatgcaa
agaggcaggt
accacattta
aaagtgacct
taataattag
tatcataggg
gcatgtacaa
agcatttgtt
agagaaatag
tgaatctaga
caagtaaagc
agacagtaat
aacactgcac
gttcaacact

tgagatagca

tggtagattg
gatgctcaag
ccatgtcact
tgtatttgtg
atccatggat
tatataagta
tgagcctatg
gcacagacaa
gataggcggg
cattgcattt
tatcaaaaaa
gtgattttca
agatccacag
cactgttctg
aaaacaggca
ggcttgttga
ggggaaattt
tatccttcta
gaaatcagca
tcaaaactaa
tgctgatatt
attcttcaac
ggttggatca
gaagattcct
atcccagaaa
tgatccccaa
tggctatecac
agacaagtgce
aacttggaac

aagtataaaa

90/161

atgtateccag
tactgtataa
agattacttg
ttttttgtat
gagaatccac
tacagacaca
gaaccaattt
ctgcttattg
gctagatgag
ttctecectat
taaggtcect
aactttagtg
gatcgtttct
ctgcgtttga
gggtacttet
tectgtttgge
accactctga
accgtcaaaa
ataactgata
tatgtgaaaa
atataaaata
tgttgtatgt
aggttatagg
actgaaggag
tcagagaagg
ggagaaggta
tgatcattca
ttattaatag
atgagaaaac

ccaactgtat

PCT/US02/33542

ggggttgttt
aaaatggcat
taacattaaa
tttttttett
agatatggag
cacaagcaca
aatcttggta
ggtgettett
agtgagtata
gaagaaatct
ttaagaagcce
catattacta
tgggagtggg
tctgtggeca
cagagctact
aagagagata
gtaccagcag
ataaaatgaa
cgtttaagaa
ttgttagcte
acatgtggga
attattaact
tcagaaagge
aggacaattc
tgatgtaagg
ttctgacttg
ggtaaagcca
aatgtgagaa
acttcttaag

atttactttce

154260
154320
154380
154440
154500
154560
154620
154680
154740
154800
154860
154920
154980
155040
155100
155160
155220
155280
155340
155400
155460
155520
155580
155640
155700
155760
155820
155880
155940

156000
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atgtcaatat
aacaccctaa
attcctaagg
ctcccttata
ataataagtg
ccaggacctg
agttactcat
aaccctacta
gtggcaggga
caaaatgaga
attgctgaac
gagagagaga
caattctaat
agatcaagcet
agaaacactc
taaaaattta
catccaccat
tagaaaaaca
aattatattt
caatctaatt
cagattgcectt
tctcactcac
gttttgggat
attattgttt
gtgctgtatg
ttacagagag
gatgctccaa
tgtgccaggc
gggtaccttt

actgggatga

attttatcac
actaagactc
ttactgttgt
agctaaatat
ttggctacte
gtatcacagce
attctcagaa
tcaacagcac
gtaatccaat
ctetgaagte
tceccaagge
gatttcctga
attgattcta
ttcctecatat
atcttectgg
agtggtgggé
gtttaacctt
ggatggtttt
atgggttaca
gaatccatca
tagtaggaat
tttecteatce
gagattagtt
gtccagggcet
gcagecaagcet
atattagtga
atcctectta
aggcagtacc
gttactageca

agacagcaaa

éatgtagttt
attggtattt
atcacaaaga
ctggcaatcc
aatgctttaa
acttgcagta
gctaattaat
actacattgt
gatgaaggaa
atttaagtaa
cacattgcac
gaacaaggat
taataattaa
ccaagcettet
aggccgagac
ttgtgttage
gttttgcata
tttttttttt
atatgttttg
ccttacaaat
ctaggatctg
tttaaagtgg
gagataatta
gattgggaat
gtccagaaca
ttctattett
aaatacctte
tattaaaagt
gtctgetgac

gaaaaaccgce

ttattaataa
atgcaattaa
tgaaatttta
caaatgtata
gtatctaaca
atgcaccate
cttatttgaa
agcttaaggt
atggaaaaac
atcctgtatt
tttgagacaa
ttaaatgata
tggagtcgat
ccttggetgt
tatataaagg
tttggagata
tattaagcag
tacaattttt
acttatgttt
ttctaaaaag
ccacttactt
ggacagtctg
tgatctgecte
acctgggaga
cacacttgte
aaactgttgg
aatctggtgt
tgtttggaga
tcaaaatgag

agagctgggg

91/161

gttgtgttga
ctcagaagaa
aaaggtccag
aaatggcctyg
gcagatatta
cctttecagtt
ataaaattct
ggtacaatta
aaaaaaagca
cgcttgecata
aggggtagca
féatcaatct
taatgaggcet
aaatgagcct
atgtgattte
ctcactaaat
tctetttata
aaaaaattta
acattgtgga
ctgatggatt
gctgtgtgac
gtgtetgeca
tgtctgtgte
cctctgecag
tatcaaagga
gtaaaaccac
attattgtga
ttagggctca
gggtgggggy

ggaaaataaa

PCT/US02/33542

ctaacaagtc
gtcttacaaa
agacacttca
gaagtgggaa
agtgtectgcet
tgagtgactg
aacatgttgt
agggcaaaaa
gacaaagatt
ccattgacaa
agagatagat
tatactttcecce
ttatagtgtt
tcaaaatggg
tctgatatat
aaaatgggac
cccacttecag
acattgacat
atgattaaat
ttgatggcat
cttagctact
cacaacattg
ggctaagccg
ctccectttea
aaacagatca
gcttecaccat
cagccaactg
gagaacagct
ggaaagcctce

aacagctttg

156060

156120

156180

1156240

156300

156360

156420

156480

156540

156600

156660

156720

156780

156840

156900

156960

157020

157080

157140

157200

157260

157320

157380

157440

157500

157560

157620

157680

157740

157800
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gcctttgaaa
attccacaca
tccaggtgea
tgaaagcgca
taggaatgct
tcaacattac
tggtgaatct
gcetttggge
ttttagteccce
cgtcccagaa
gtgagcatac
ggacactgtg
gggaaacact
gcettetttt
gcttecattet
agaaatgttc
atacaaagcc
gcgtatgtga
ttacactaaa
tcagaactat
gagtcagtac
gatctcttat
ctactgaaac
gagcactagg
accaaaatgt
tattttgagg
agtgtttcta
cttattgaaa
ctgacttcag

acatttgtte

accgattget
ggatctaatt
ggctgttttc
cacactgecet
gatcacagat
atatgattca
agttacagct
attctcattce
ttttacagat
ctagttggeg
agtgacatag
tcecectgaaaa
gtacaacaga
gtctgagaaa
ttctctgata
tagaatacta
tgaaaccctc
attgtgecett
taggtgtgca
acatgttaca
ccteccgaaat
tagcagtcat
ctgtgcagga
agaataaact
caattaggta
atggattact
ttectgececa
agtataacca
tgagagtttg

agtcaacaag

ctgctgtect
caagtcttaa
tcttggtact
gececctegetg
gggctccocac
cataactaac
taagagaacc
agtactgaaa
gaaaacactg
acagaccagg
atcctgecag
gttctacttt
agggatacaa
gatttgtgcce
atttatccat
gaaaacatgg
tgcatttgcet
ccattcectt
tgaattttac
ttccagagtce
gggagcatgt
caaaggttct
gagaaccatce
gccacggtat
atttcatcat
tttataatgg
atttaatacc
ggataatctg
aagtgaatgce

gatttcccat

gtcatgaagt
aaaaaaaata
tggtttgagy
cccagcaccee
tgeccttagea
tgctcatgee
aggtgccaga
gcagcttgac
agacccaaaa
aatcttggaa
aaacactcca
ggtttgggte
ttttaaaata
tgaaagtttt
atgaaatcct
tgtagacaga
gctatgatcee
tgcaaatgtt
caaatctcat
aaaagaagct
tggagacact
tgcccacttg
aacagcttta
agttgtaaaa
ggactgatgc
caaaaaaaaa
atccttacaa
ctaaattcgt
aacccaagtc

cecececacace

92/161

aggtaatatg
caacatgata
aagcatttgt
cacctcagte
gagggagatt
ttatgattecce
aatatcttec
aaaggaggca
tgttcaaaca
tgaaaaccta
cattttcacc
tagtagatgg
aagttttcca
aggagacagc
tgcggctcete
agccagtact
ctttacttac
cagtgggcett
tgaattccta
cagtgatggg
gtggcaatge
cactggectyg
gttggtggga
ggctactgga
tttectetect
attacttcaa
agctcacatc
taggaagaca
atgtatagtt

caagtccage

PCT/US02/33542

ggcattcaca
aaaacccagg
tgctctatta
tccagggcta
cctgtetttg
aggcaatcaa
atctctcagt
acataaatgt
tcctgeccat
taacccatga
ccatgacaat
tgccacatca
tcaggegget
atccecagtcea
aaatcagatg
gttgcagcta
gttgttagtt
gcacagtgtg
tggcttgtet
ggtggggcaa
tagggagggg
ctgttectgec
aggggaggca
aagtaaacac
agttttttta
aattttttge
atgtgtgaaa
gaagatgtag
cacttgaagg

cetttecagt

157860
157920
157980
158040
158100
158160
158220
158280
158340
158400
158460
158520
158580
158640
158700
158760
158820
158880
158940
159000
159060
159120
159180
159240
159300
159360
159420
159480
159540

159600
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gggcccttgt
ctgttcattt
atgtgetetg
gctteattte
ggcttgetygg
cttgtaacaa
cagaagaaag
ccctettaga
ttttctgaca
attctagtta
tcacaaagaa
cctagaaaac
ggcttggaga
tgtcatgttt
ttatatgtga
cettttgtet
caggtagatc
taagtgtagce
cattccacag
cctgtttgga
ctacactcta
attttcctag
tgatttatgc
aggacatatt
aatgacttcc
ttacagttaa
taatagaatc
tttgataatt
tgcagtttta

catttttaaa

gegttttatt
gtatgagctt
gaggtctcgg
ccattttcat
ggcgttcage
cgcagcectect
ccgattattt
atgtttecccg
gttttccaaa
ggaaagctca
ctcaaatatc
gaggataata
acaaggattt
ttcttatgat
aatgtattta
cctctcactt
agttagcaat
tagctatgag

ctecttgcaaa

tattcaaata

gaaaaatcaa
cttttgtecag
ttcagaggga
ttagatgaca
tcaaaacaat
tatgactacc
cagtgttatt
agccacacat
tcttecagtga

attctatgaa

cttgtaaaca
ctgtaggtct
gcectectece
tctaccttaa
agcctgeaca
ttgctggttg
cactttecttt
agaagcccgt
atgtgtatat
gcctggettt
cttatgtgtg
tctettgget
ctctctcaga
ttcaaaaaac
ataatttaaa
gtttgacctce
tgctaataaa
cactgtgtac
ccacagaact
ctttctaaaa
ccctcagggt
catactgcta
tttgtatagg
ttactttgaa
tcaataattt
tcagataatt
aactgaaatg
gctattatcc
aaacatttaa

tgtcttaggg

cacttcaata
cccttcectaag
ctgtctagga
acctgtgagg
ccagcetgetyg
ttgaataggt
cttttcggaa
tctatttage
tccaggeagt
tgtggcccag
atatttgaag
gtagaacaaa
acaagttttce
taaattaaaa
cttacttectt
agtcttcaga
gtgtgagttyg
atgagaagta
caacatccat
aaccaaaaat
cttttggtac
actcggttga
caaaatagat
ttcagaacct
caagggcact
acaatactge
aaatagtcga
attccatatt
gtatcttgtt

cactagaatt

93/161

tcaccttete
agatgcctta
ggctecteca
tgtttgttte
ctetgetece
agaggggcag
ttctgetttg
tcttetettg
tagttggagyg
aagcccagaa
gatagggcett
ctgaaaactc
agggatgata
ttgctactta
aaattgettt
agcaaaccaa
cagattttga
tctatcactg
gcaactecett
tatgcattag
catggtctgg
taagtgttcet
aaagccatat
gtgctctceac
gtctcatttg
ttctggtatg
atttttggta
cacataattg
gacttttgtt

gaagtgaaat

PCT/US02/33542

taagaagggg
gcgaagctte
aagtgaatta
ctggggccag
cagtgtacat
ctgtgaaggy
tgatcttgtt
étagggagca
tttcgcacat
tttcagcaac
tgcaagtcag
attccattet
gttaatgacc
tttttataaa
tcttecagaga
aataccattt
gtgtatagag
tgtetttete
aactgatgtg
cttgcagcac
agttgetttt
ttetgtttaa
attteccttat
tgtgggtatc
tgaaggtctt
ctacagtata
aatgtaacaa
gtaaatgtta
tcagagaaaa

acatcttttyg

159660
159720
159780
159840
159900
159960
160020
160080
160140
160200
160260
160320
160380
160440
160500
160560
160620
160680
160740
160800
160860
160920
160980
161040
161100
161160
161220
161280
161340

161400
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agcatacaga
ttttagtaga
agctatgaat
acacacacac
gtggtcattce
atatagattt
tgttaaagaa
agaagccaaa
caatcttttg
tgtgctgttce
aaggatacat
acacacatcc
tgccaggaaa
ggtatttatc
tatggtttec
gacaaaggga
gtccatgatt
ggaaaaatgc
caaagttagc
aaaatataat
atagaaggtt
atttactgca
attcatccat
tcaagcagtc
aaccacataa
tagttataca
taccagggcg
tactccagta
tgatcttttc

tcttetgtet

gctgacatca
aaggtgctgt
tgctttttaa
acacacacat
aatatctage
agcaaagtgce
tttaaatgag
ccatcacata
gaagacaaaa
acaatcttgt
gagcactgca
agggtaaagt
accaggaaga
tgtctagaag
atcagaaaag
caagacttta
caatggagga
aaatagatac
tcaagaaaat
gactagctca
ctcagaccat
cttagttaca
gctgctgett
aattcaagtg
tcacaacctg
aacagtagtt
cactaagttg
agactaaatt
ctgctegttt

cctttaaaaa

ttgtaggggt
atgaatgtga
acaaggatga
gcgctaatat
ctctactttt
tttgagattt
acctaaagga
ttaaggactg
agaacaaaca
taccaataat
catcatggga
tagctggatt
tttaagttét
gaagaatttt
tccaaaggaa
gcccaaagat
cagtagttca
acgtgtaaga
tcaaaagaag
gcctcaacaa
acaaatgaga
cattaagggc
ggcttattgt
atgttaaagt
tgtctactec
atgcaacaaa
ctctagceacc
gctpactatt
tectgttggg

aaaagtctte

atgttgaata
aagctcctaa
aatgatagca
aatactgact
aaaaaattat
aggaagcatc
gttttctact
ttttgtgete
gcccatcate
tagctaatta
aaggagaggt
attgtgggtc
caatctagtt
tagtcaatgg
aagtgttgct
tggtgcaacc
tttttagtag
taagagacaa
caggagaagc
aaggtctgaa
agttgggtgt
tetgcacaca
ggatgaattc
aggaaaacgg
aggtacggag
cagcagctgt
atctcttgee
tcagaacttt
ctgctattca

tgagagctcc

94/161

tatgttatgt
ttagettttg
gaacacacac
catcaggcag
tgttggaata
tctacagaat
gotgaggcag
accatttgta
atgtagaaat
ttectttttta
gtcatcagaa
ctggttggte
ctagtagacce
aggcaataat
ttgggaaata
taacctgagt
gctagtcaaa
ttaggaaaaa
cagactattt
agtaaaattg
ttaagtgaga
tcttgatgta
ctatttctaa
aagtatéggt
acaactctga
ctgacttgga
atttctagac
tcacactatt
ttcttecaact

tcaacagtcet

PCT/US02/33542

attttatgta
taaatecctct
acacaaacac
ttgacatgat
gtagatagga
gccaagaaag
taattatatt
ggtgaaaagg
gtagaaacat
ctaaaagcga
caggctgecag
aaaccatggt
tatgactgag
tttaggcaaa
tgcgaagaat
tgactcataa
tatctaaaat
aggctcecctta
ctagacacag
gactggaaaa
caagtgtaac
tetgtgtatt
ggatccgagt
ggaataaaat
attgaacgcc
tctatcatcet
ttaaacttta
taccttgect
cttcagctaa

taattactcg

161460
161520
161580
161640
161700
161760
161820
161880
161940
162000
162060
162120
162180
162240
162300
162360
162420
162480
162540
162600
162660
162720
162780
162840
162900
162960
163020
163080
163140

163200
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ttectttgea
ttaatttgtt
tgtettgtte
ctcaatgaac
gatcacaaat
acctcttaaa
cctttacctg
cctttagata
gaatagtaac
accataccac
atgagtccgg
atttgtaatg
ccattaagtg
aaaagaagag
ttatagagac
gcgeggtgge
ggtcaggaga
aaaaaattag
caggagaatg
agtccagect
ataaaattat
aaaatgtaca
ttcgcaaacc
caccatagtt
attteccttcet
tggcaaggaa
gccaaggacc
ctctggctca
atacataaag

aagaaattgg

ctgecttgte
tgttatgtag
atctttgtgy
taccaataaa
gtggttgcct
acacétattt
aagtaactca
aggaagctga
tgaactaaga
tttttaataa
aatttcattt
gatttaattt
gatggggaaa
gatgtgggaa
gtgcacctge
tcacgecctgt
tcgagaccat
ccgggegtag
gcgtgaaccce
gggcgacaga
aacatatgta
ttcaaagaaa
acagcaatat
gttegetete
ctaggtctac
agatcttect
cttttagtaa
ccaaattgaa
ttgttttcta

gctaataaaa

tcttataggce
ttattttatc
cttecatagcet
ttagcgaatg
ttagttctag
ggaggcagat
tatacagtgt
ggcataaaga
tgaaacagtg
gattttatga
tctggaatga
gagaccatgc
agaaaaccac
actaagtatce
tcatattcat
aatcccagca
cccggctaaa
tggtgggege
gggaggcgga
gegagactcec
gtagacccaa
agcagcecctcet
ttttaaaatt
tagaagttgt
aattettttt
ttgtegggga
gcaaggggaa
aaacaagtat
taaatgttte

ggaaaaggcc

ttttttatte

cgcagecgett

ggcatacagce

aatgaattag
caaattttca
actatgttag
caccaaaacc
ggttaagtaa
gtagtgagtt
aagttggcte
taagaggcat
caggacagtt
tatgagacca
tgaagtattg
aaattttaaa
ctttgggagg
acggtgaaac
ctgtagtcce
gcttgecagtyg
gtctcaaaaa
gcagtgttga
ttgcatgtat
ctatttgttt
cactaaatct
gattgtgtag
gtaaggggga
gaggacggac
aagtaggceg
ccagaggaat

aatacacttg
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ttgetgttte
gagctetttg
cagaattgcce
aacccaggaa
tgcagtatct
gcgtecageta
ctgtgagaag
tttteccagy
tcagagctga
ttcttagata
tttagctgaa
atcatggtte
gaaggggect
ggaacatata
aaagccttge
ccgaggeggg
ccagtctceta
agctacttgg
agccgagatt
aaaaaaaaaa
aatcaaacac
ttttcagata
ctgtattcac
cttccaaata
cacgaaatct
gggaggaagt
ctctatatga
tgggcatcta
aaggctgceac

actacgcaat

PCT/US02/33542

acactgecatt
gaagaaacag
atggaaggga
Cctcaaatatg
gtaagacaca
ctctactagt
ggatgttectc
attacacagt
gctctecaacce
attctgaaaa
gcaacccaac
atttaagtat
ctaatgagaa
ttatacaaca
ttatggctgg
cggatcacga
ctaaaaatac
gaggctgagg
gcaccactge
agccttgett
tccaacaaac
ctgaagaata
ttccetcaga
aaccttectga
taaaggagtt
ttagggcaaa
acaattgtte
caaactgaac
ccttaatttt

tttaaaaagce

163260
163320
163380
163440
163500
163560
163620
163680
163740
163800
163860
163920
163980
164040
164100
164160
164220
164280
164340
164400
164460
164520
164580
164640
164700
164760
164820
164880
164940

165000
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ttaagaagtt
atttaagaga
Ccaagagggaa
gtgtaacagg
ctcttataat
atctgggtgg
gtatacttct
gcacaaaaga
aatgccagtg
tectetttgg
ccatggggte
caaactatta
aactatttte
ctataaatca
ttattttttt
ttcaatttcet
caatgaggct
aaactgctga
gtggttgttc
ctacctcaca
ttcatggcag
ccattgttec
tacattgagt
aacattcaaa
ttaactgact
gctccaaaat
tattatatca
ttctacccag
gcagagagga

ttagcatttc

ctatatataa
acacgttatt
aaaataaagc
tgtgtgtgtg
tecattgagt
atatgctgtt
gagtgaaggc
ttagtcttta
cctececttac
agtgtcccte
ttagatgggc
aaacatgtgce
atcctgggag
aatgttgaat
tgctgetatt
ccatagaatg
cagtgtttga
attggaaggt
aaaaagacag
agacagatgg
tttctttate
aatactaact
gtctactacc
ggaagcttta
tttcccaaaa
tcacttattt
ggcactgagce
gaagttatca
cttcatccaa

ctttgtaaaa

actaagtgca
.gcatatactt
ttaacaaagg
tgtatgtaaa
acatgtaagt
gaccactgag
taactcaatce
aatagtctcecce
gtggtgttag
tctgacccac
tgaacattcc
caagcttgag
actttttcaa
gattatcact
agcaaaacag
cagttgcagce
ccgggaagec
tcctagcaat
cttgaagttt
ctcttcatta
tgaattatga
'gagcgctatc
taatagctgce
ttattcctgt
cagactaaca
tceccactaaa
tagatgctat
atttggcagg
ctgtgtecttg

ctgaaggtct

aaggtgatct
ctaaaagagy
agatgccate
aagatgagca
cttttggact
aagggaagaa
atggcaagtce
caattaaaat
gcttatgaga
ccecttgtga
atcctctata
tccatgtget
aaccatttte
ccecttectta
attgattcat
aaaggcaaat
ttcactacta
ggtccaatgt
tttttttttt
ttaaaatctt
accatgtcat
aacttcaaat
tttgcecttga
tttactgata
gagccagtat
aaatatactc
agaggtagag
aaagacagtc
tectetaggt

aaaactttce

96/161

gggattttta
cgcaactaac
taggttgect
ggacacagta
ctgtatataa
aatctttata
tectgatgte
tctgttectt
atttccattt
gatatactgg
catttgccac
aatcagcatg
cttctttecac
taaactaaat
tagaagctag
tactaatagt
aaaataagtc
aacttecectte
tttttttgga
ttttetttec
aatagagatt
actgctgcetg
ctgtttetaa
aggaaacaga
tttgaaccca
tgctactttg
gaattgacct
acatattgac
agaataccac

aaaaaagcta

PCT/US02/33542

tttgggcaaa
agtgggaaga
tgaaggatga
acagtgctat
acagtattac
tctttatgga
atttcatcag
aatagacaca
ctgttgtett
aggatcagct
tctttgaaaa
agataaggtg
tgcattttga
tttgccttet
ctgcagtcectce
ttatcttgaa
tgaatttcaa
tcaactttaa
cagggattca
cctecgaaagg
tataataaat
ttggctataa
aatctcagac
ctcagataat
ggggtgtctg
atctactgee
atagtatata
agtatctata
agcactactg

ccactattgt

165060

165120

165180
165240
165300
165360
165420
165480
165540
165600
165660
165720
165780
165840
165900
165960
166020
166080
166140
166200
166260
166320
166380
166440
166500
166560
166620
166680
166740

166800
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tgactgaaaa
ctattctgte
gcacaggttc
ttcacaaaaa
actgtacgga
ctgctectgaa
tgetgggtat
aggctgatat
tgacttgaga
tatatatttg
tcagttcagg
ccatgacacc
tttataaact
atctttgcag
gctggtttta
aacttctaga
catacttcta
aatgttagtt
ttcaatttaa
aaaattcacc
gctetaccect
aatctgacaa
tgagctatgt
agagaagcta
cttattagca
étctaattct
ccatttcaga
aatatcatct
ttettectte

gagtgaaagt

atgttcecte
tattgcacct
atacaatgtg
ttgtcagaga
gtgagtgagc
ttgtecttece
gtgtgcgtgt
aatttaagtc
tgtaaaatcc
atctaatcaa
accacacata
ttaccctaca
ccgtagtacce
tgagtcaatg
aagcttaget
ttttcagttt
aggatttaat
ccgatgagte
aactctggtt
ccattaatgt
gaggaaatca
attttggaaa
ctttgactgt
tagaagagga
tgtctaggat
catcatgtgt
ctcccactat
tatattcttt
ttccctttaa

tattaatgaa

aaaagagatc
cataaactgt
gcaagaattc
acagtgcagt
tgcttggaac
ttgaataaaa
gtagttaaga
cagéccaact
atcaacaaga
atcactttat
ttgttagcga
acatacaaat
tggaataata
aggtgcagta
ctgtgacttce
catcatctgt
caaatacagt
aggatctaca
catttaagaa
taatcteccat
atcagctcca
aagatgaaaa
catatgaata
agtgttataa
atgaaagaaa
cttatggaaa
aatcaagata
attcttecccce
caaatgttat

acattgccac

caagaccatc
tttctcagag
tggaccaggg
agatagactg
tetttacctg
ataatgctag
gctacttaga
gagcattcag
aaaagtaaat
atttggcaga
catéttataa
ttatagttat
ttttcaaaac
gaaataaaac
ctaagctgta
aaaatgggga
gtataaagca
tattatttac
cagacatgat
gactatcacc
tattaattgt
agtcactggt
tttttaatgg
ccaaagtcecca
ggtacaaatt
aattcatata
atgtacttge
tctececeeat
tatacaaata

tttgtetecac

97/161

tttgtgtctg
ttatgaggtg
tccagatcaa
gctgttgtet
tgtgcttetg
gtatgtagaa
ggaaaattgg
atgttttaaa
catggaagaa
gatgtgagcc
tttacatata
aattattgta
ccatgaacta
aggtgttaga
tggttttggg
gaataaaatt
cgaagcttag
ttcettttet
taggacatgce
cctacaactt
caacttgtat
atatgctggg
catactgttt
ccatctttca
caagaggata
ttcaatctat
ttcattcatg
atatgttate
agagttctga

tgcagctgaa

PCT/US02/33542

aatctagcat
gaagaggtca
cgtaacttag
taatgttcat
tgtataaaac
tatagagggg
ctgacatgga
gtctecagtte
aaatatgélt
cagagaatta
ttttectttt
actcaaaaag
ctttageatg
ttcagacaga
caagtaactg
tacctacata
tacaattaca
tccatttget
ttcagagtag
gcteccetttt
aaaacagcaa
agtttgagga
tgagttttgt
tcttgaaect
tttttececta
ttttecagtct
ttctgcaate
tttgcctatt
ttaatatcga

tttgccagat

166860
166920
166980
167040
167100
167160
167220
167280
167340
167400
167460
167520
167580
167640
167700
167760
167820
167880
167940
168000
168060
168120
168180
168240
168300
168360
168420
168480
168540

168600
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acctagttca
acactttaag
cctagatagg
tgagacactce
tgcectecteg
aaacacttcc
aaggcctgtt
tcacacatga
tttttcatct
aggtgagggg
aaaacaacac
catttttgag
aaccctecatg
ttgttteatc
caatcctgge
ttaaaagect
caatgttcaa
ttctattgca
tttgogtttgg
ctgtctttaa
acactatgtg
aataagttat
aaggattaag
gggtatttta
ccattaaatc
ctgceccecatg
caacctgaaa
ttctecatatg
ggttgacaga

ggaaaccatg

gtagcaccgt
ggtctaatge
atgcacaggc
tgcagggcat
gcatttgaag
tcagacacat
tcagacagcc
ataactcaag
gacaagtgta
ttgagagact
tcecttgate
aacttttcett
tacccatcac
taccaccttt
atgactaatt
gatagctaca
tttcectgac
gttggttgat
agtattcttc
aacttcaggce
tgtttgctta
ttttgaacct
tacattcatce
aatggtatac
atgttagatt
catcatggat
gccaggttte
aagagatagg
aaaaacacag

ctatcaatgce

gatgagaaaa
aatgtgactt
aaattggggc
cctggctgea
ctagcactaa
gataaaactg
attgtgttca
tgaactgact
gtatgtagaa
ggaaacaaat
agaactcaaa
tatgg;aagt
ccagtttcaa
cttgtcccéa
tcatctacaa
aaacaaacaa
atttttacat
gtatatgtta
gaatgtgaag
aagttaaatg
aatcttggge
gaatgtatca
tcccattatg
atgttaaaat
tcaactaagt
cagctgtaag
tggagcaaca
ccttataaca
gataaagtat

tggtgcaggg

atcccgtaaa
gaggatattt
accctgectg
ccaacgagac
ttttcaaatt
cggtaagaag
ctagetgtgt
acctctettt
ggagagtatg
tacgtaaatg
gcataaggaa
ttcaaacata
caatgatcaa
ceccaatecte
tgattttgca
taattcccta
tgtgtttgaa
gtactatttt
ctccatgect

tcetacgtatg

atgatgcagt

tttgtaaaat
gtgctaagta
tatatcaaat
ctttttette
tctcaaaaca
gcatgggttg
atattttttg

ggtatggtag

gagaatccaa

98/161

catttctaaa
catggtttga
ggctaagccec
aggtagaaga
tecegtectge
tggaataaca
tgactgcatg
actgtacaca
gcagtctctg
catgtttgcet
tgctgttcta
tacaaaacta
attttgctca
cacctcacat
tatatatcte
taatcaagta
tcaagatcaa
taatctatgt
ttgtactage
gaggaatgcet
tgaaagaatg
gggagtaatg
tataacacca
tttttaatga
agggaaggag
gactttecta
ctaattttaa
tttggtttga
ttctaagtca

acgagcagag

PCT/US02/33542

gaaaacaggt
ataaagactg
ctggtgttaa
tgtcagtgtg
ctggcagggg
aggctetgge
ccctcaacac
ttgaggaaga
cagtggttga
taatattaga
gttattaccc
tgaaagaatt
atgatcaatt
tacatggaaa
caggagctat
tecgtttagt
aataagattg
gttttceccca
agttttagat
tgaatcaact
geectttgtga
ataccacctc
gagcataaat
acgtatttce
acagtggggg
agaacataga
agtecctect
ttttttttta
agcaagaaga

agatgtgaac

168660
168720
168780
168840
168900
168960
169020
169080
169140
169200
169260
169320
169380
169440
169500
169560
169620
169680
169740
169800
169860
169920
169980
170040
170100
170160
170220
170280
170340

170400
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aaaaagtcca
gcttctetet
gctgaaagtg
gccaaatcca
gagcagaaaa
cccaggggag
ataatagaag
cattttcecgg
cagattgtct
cgctcagtea
gagtatttta
ttttecgaat
tttgcatatc
gaactcagaa
agaattattg
cttcttacte
taaacacatt
gcactatgga
ggagagacat
aactacaatg
tgatgatgaa
tgtccetttg
catagcttgg
tgttatttca
atccttttge
tgaatgctat
aggaccatta
tttgcatgac
tccggaatgg

cctggacttg

aactggaagg
caggcatatg
caggggtggt
aagtaatata
cagttttect
cgagtgtggg
aggaaaaaat
tccattcceca
tgtaaagaaa
cccaagggac
tagacagact
tacctaataa
tgaatgttgt
ttttaaaagt
ttctaaaatg
ttgtecattta
acaattaata
agataaaggt
atgggtaagce
ttctteccat
aagcaaagag
gcaaaaagtt
tatgatgtga
tagttcacat
tatttcaata
aaaagcatac
agaatttatc
ttgttaagat
ggtccaccaa

cactttaaga

gaagagagtt
ttataaggaa
ttececetttet
ggagcgatgg
gactcceccatg
ggctctgaga
tgagactttt
ccactaccece
cagatggaaa
tatttttaac
gcttaaactg
gaatcaagtt
gtaatttgac
gattataaac
taaatagttt
atacttacag
agcaatgatt
ggatgagaca
ggcaagggaa
ctactacaac
ttaaactatg
tagacctata
ggcatccatce
tatgaagcca
gctaacttcc
tgtgtgacaa
taggttagaa
tcagactggt
tttgecattte

acctataatt

agggcaagca
tcagagactt
gtacttagaa
tgtaaaactg
tgecatttcegt
aagccagtga
tecceccccecat
tccaaaaaaa
acaaatctaa
ctcaccetga
gaagaaatta
agctctageca
tctaatgeac
atgtaaaatg
gtgtttgatt
atatttttaa
gaacactaat
tggccccaaa
ttcaacactg
ccacctectg
ataactcagg
atgaggatga
cgtttttggg
tttattggcet
cttagatgca
gaagaagagt
gttctecagt
géaccccacc
taactgtggt

taagccaact

99/161

ggtgggaagce
ttecgtaggt
aatttcacct
ataaagatgg
aatcccagtyg
accagtagaa
ccttatgate
acccacacac
aacactgagce
cagagggaga
agctattatg
acttataaag
aatgatacag
aagtatgaga
atgggagcct
acttggaata
tttcacaggt
gccaaatgaa
attatctect
aggatttcaa
tttetcttea
tccatgectce
atacctgaag
aaaaccactt
gtatacgatt
ttaacagttt
cttagcectgt
ctcactttce
ttttggtgga

tcctttgeag

PCT/US02/33542

atgtgtecttg
tgaagagaaa
ttaactcagg
ttagacagac
tgccagtggg
gtcaggcaat
ccacataagc
acacaaacta
ctgtaaaata
gttaaacttt
aattgtcaag
ctatattctce
gggaaaagta
gaaaagattg
agaggatttt
ttgaccaaat
actatgctaa
cttacagegt
agctatgaga
ttcagtttga
tttcectecatg
cactagtgga
ttcagctaaa
tttaaatgag
gatattgcat
aactctgtac
atcagaagca
gattcagtag
cgctactggt

tttaggaata

170460
170520
170580
170640
170700
170760
170820
170880
170940
171000
171060
171120
171180
171240
171300
171360
171420
171480
171540
171600
171660
171720
171780
171840
171900
171960
172020
172080
172140

172200



WO 03/035833

cttttgtaac
cagttttact
tecattatatt
aaagttccca
teccectgaty
gttgatgttyg
ggattttgct
gatttgagaa
tgctgetggg
acccaaacaa
atgtggtcag
acttcgtett
caccaacctg
ttgtaggttce
gtatgaaaga
cttettttee
gttettaatt
gttetgggtg
tgatcaatct
tgtgggaggt
ttacatgcett
tactgaacaa
taaaggtagg
ggaaatttac
atttccacaa
cacattagac
aacacaaagc
agctttccaa
aagtgttaga

ttgccecaac

tttttectet
gttggactgg
ttecctecty
cctctcaace
caactctgtt
atccactggg
ggatttcact
gttgtagcac
aataggccte
tcecccataag
tgactccact
tcggceccactt
tagtgatctg
tggcagggag
tctactaaac
agttgaaata
ccagtttaat
caaatcatag
acacctcage
cttctatgaa
agtaaatgtt
gaaaagagca
tataattttt
agatttagtg
aaaatatgaa
attaaactta
cacctcagtg
aaaaggggta
ggcatgccett

taaatctata

gcttaaacac
ctaattctta
ctcatagtag
atttattcca
atataagcta

actatcacct

actttaaaga

agtgagatgg
ccectagecage
cagacagtaa
atgaaggcta
tgtatgtaag
actctttggt
ttctceccage
aactgagttt
ttaactatag
aaatacagga
ctctactatt
ttccteggga
taacctgaga
agctgteatt
aagtattttt
gccagaatgg
caacttcaaa
aagtgtgact
caaagaagtt
agaaggggta
agacatttaa
acacaatgta

aatacagaaa

ttcagaaggt
aagattttac
ctcttaaaat
catatctect
ctcaaagtat
tccataaact
aattgttgtg
gagaaagcat
ccctaagtaa
atagattaag
gacaggtagyg
ttteccectac
cggagcttge
agcaatcatg
tttcatatte
cacagtaact
cggcagttaa
taacaaccat
gagttatggt
taacataatt
ttattaaaag
tttacagaaa
gactaaaaat
gtagcaatgt
gfaatagaaa
ttagaactta
ggaaaattag
taaggattaa
ataatccaca

gcctetacta

100/161

gaaacactaa
tgtectecttg
gtecttatttt
ctttatctac
gtggccaaga
gacgtgtatce
gaaacgcgtt
cctggetgea
tgcttagecag
agagcaatca
tattgcaagg
ataacaaatc
cctectttta
tcacttcatt
aaacagatag
ttttattcaa
gagcatggcc
gtggcccetag
gatagtaacg
agcacaatgt
caatagaaca
cctataaatc
tacttatctg
gattttttag
ataaaaagaa
aaactgcatg
aaataaatcc
aatataacaa
gaagaaactc

agtgaaaaca

PCT/US02/33542

attgcaaagt
aaatttctgt
aaccacacct
cacgatattg
acacaacatt
tattaacaca
ctgggtatgt
agataaatgc
attgtaggga
gtggcttaac
gtggagatgt
tttggctacc
tggaggatga
gggtcatact
tggectteca
cattttcata
ttcaaagaca
acagcttaca
gtagctacct
cgggtgecata
cttaaaatta
ttcagaégaa
ttcaccccag
aatcaacgta
aaaatctaat
tactggcaga
aaaacaaatc
tttaggaaac
gggaaacaca

ttgtaattaa

172260
172320
172380
172440
172500
172560
172620
172680
172740
172800
172860
172920
172980
173040
173100
173160
173220
173280
173340
173400
173460
173520
173580
173540
173700
173760
173820
173880
173940

174000
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attttttgta
agccaatgac
tatcccaaat
aaatattgta
ataaattgge
taattttatt
ctacgatgece
aaattcaacc
tgttaaaagt
agtttétgtt
tatcccgagt
tagcagtatt
tccagtataa
catcactaag
tcatgggaca
tgtttactga
cagccctgtt
gtacagtact
aggtaataaa
ggataagtgg
catggtgagt
agtctagatt
tccatttatg
tataatgcct
ccaagtacaa
catcaaggct
aaatcaagag
aagctggatt
gtctggagac

catcaggtaa

taacaataac
atgaacatca
ggaacctgaa
ttcattgcca
atacctettt
ctctagaatt
aaaaggctga
tagaaaaata
accacaatcg
tgtgtttatg
gtaacaaagc
agaattatga
attaaaatta
tgtatgcaat
acatcaagag
gccgatattc
ggtctagtgg
agggttagge
acatattaga
ctggaggaaa
aagaaatatg
ttaccgctta
tcacaaattg
gatgcggcag
ggtgggatga
aaagcggttg
agcaacatga
tgatggggce
agtgaagget

aaaggtaggg

taaaattcag
aaattacata
gataccttta
gtgaaagtaa
tggacagtaa
tctaattatt
aaatagcata
tgtaatcatt
atgaaaatag
ccaacatata
aaatgcatgt
ttaattttta
actttgaatt
gccttecatgt
ctctgtégcc
tggctgtett
aggtagacat
tattttagaa
tettatttet
gacattgcat
tttgcagtat
ttagettatt
atataaggat
gtctaacagg
ggtaggaggt
gactccattce
tcagggttgt
aagcctggca
gaagcaggaa

ctttgtgatt

aaggaaatct
aatattaata
gtcacctatt
ggaatccatt
ttaagcataa
caacaaacaa
aatgtccaag
aaaatgataa
caacatatat
tagttatgtt
atgtgaaata
aatcatttaa
cctettetgt
cttecatgect
catagtcatc
ttgtatatac
gtcaatgatc
cccccaaggt
acgggatggy
atagggacta
ggaagggcaa
attcaaatct
gaaatgagac
tctatttcaa
aggagacaat
cataagtcac
ttttcagatg
gcaaggtcag
tggaaatgag

agattgagat

101/161

caaagtgaaa
aacaaatacc
aaaaaagcaa
tatttattta
taattfatag
tatatgcaca
attaaaggaa
ttatgaagga
atgtaactat
tatgcacata
taaaaggcaa
gcattctttg
aacagagtaa
ttatcctagt
ccttgtacte
aagaataacc
attaagttac
ggtatcaaat
tagagttage
ggcatgaagg
gggcttcagg
tatctaaaaa
caaatgtgta
gggctttgac
cagatcatgg
tgaagcctcet
gatcactaaa
tttgtgggct
gaaatggttg

ggaaggagag

PCT/US02/33542

aagctgggta
gaggaaacac
atggattaag
tagtgatctt
actgattcecgg
gaacacttat
aagatttaat
tatatagaaa
atatatatgt
gaacaaattc
aaagtactaa
aagttttctt
tgtgtttgeca
cagcaatgca
acccagcatg
caatatatct
aacatagtac
tcaacatagce
gaggcaaaaa
taggaaatag
ttcatgttta
tgcaaataat
aaggaggcat
attactggaa
agaacttett
gaagattttt
aactgtettg
gttttaatag
gagaaatatt

aagagtgagg

174060
174120
174180
174240
174300
174360
174420
174480
174540
174600
174660
174720
174780
174840
174900
174960
175020
175080
175140
175200
175260
175320
175380
175440
175500
175560
175620 .
175680
175740

175800



WO 03/035833

ggtcaagtat
aaaaaggagyg
tactecagtte
atgctggtag
gagtcttgac
agggatatte
aaccactggg
gtgtgatcac
ctactatgcet
taaatgtctt
taagtgctaa
tcatgtaatt
gggcaaatgt
tacagatgag
ggctcaacat
tctgttttta
cgtcttetece
ttectggctgt
tacaacacca
atafagctag
tgcagaaaag
aaatagactt
actacttcta

aaaaaattta

acctcttaga.

ttcacaataa
gattccaacc
tttccaataa
catcaagaat

ccaagaatat

aactagectct
aacaaattga
tgaggttaca
ggaagacaac
agcaaaatat
tgcaagacaa
aaacagttca
tgatagggtt
aattagaaac
aggtgtacca
acacctaaag
catacatgtt
tcaatttggt
ttttttcaaa
actcatcagt
gctaacctet
tgctttectt
ggtggttagt
tcagctagta
atacagtatt
fttctttcca
ctecatttgte
tgcaccaagt
tgaagtgaat
gotgattteca
cctaaaaggg
acagtcattc
ctcagecatca
agaaggaaca

gcaagacagc

ctagtgtggg
gggaaggcaa
aaaatgagta
caaagaaata
ttaatatcta
tctaaaaact
atgttaaaat
ctaatccecct
aattgcatat
ttgettegtg
agttggggta
gatataatge
gattttatat
atattgaaaa
aagaagtata
ttectecagtte
ttecctacaca
tgaggcacat
tagttttctce
gggtcaagtt
aaaatttaac
cactgattct
gtatgcacat
accttgcact
tcctaatgat
agatttcatg
aagttccaca
ctggaatttc
cctctcaaaa

cagggacaca

tggctgagtg
tgagttattg
agacatactt
aaatacactt
atcataagga
cttcaaaagce
actacaagag
ccatactcca
gaaccgaaat
gttatgtaga
gcatgccatg
attcacatag
aagttgaaag
cacactgtag
gatgaaatac
cagcttttag
ggatgctatg
tccaatcaca
caaagtgaag
cataaaacat
agcattttac
ggaaacaatt
caaatgctgg
ggagacacag
ctcaaattte
agatttcaaa
gcacatagtt
aggaatttgt
tccaaattaa

gcacagtagt

102/161

aagcaactaa
gtaccatgtg
cctgtctgta
tggttaaage
aatcagataa
tattaatgtce
taacggcaat
gaataacagt
accacccttce
agagcccagg
atgtctacaa
aggaataaca
agtaataaat
tacatgttat
aaggatggtt
ctaactectt
tgaaaaccat
gatgcagttg
actgaaaact
atgacaaatc
attcttaact
ctaacaactt
tattttgcat
cagggaacag
acttacgatc
ccctgectag
ttgttctatt
aagttgatat
aaaaacagga

gttagagttt

PCT/US02/33542

aattctgaat
cctggcagta
aggaactcac
cccatatcetg
atcctaagta
attcaagaaa
caaatgtaat
taaaagaaca
ataacactgt
cattccactg
cttaaaatat
tgtgtaagtg
accattaatc
gacagtggtg
gaaacaaaét
tctcecaaggt
ttcagaagag
aggtcatgac
atcagaaaga
ccteegtete
tttgtectact
tecatttattg
atatttatcc
ataaattcct
tcattcaatc
gattaagcta
ttactgcttc
aaacagattt
tacagtctgt

cttataccta

175860
175920
175980
176040
176100
176160
176220
176280
176340
176400
176460
176520
176580
176640
176700
176760
176820
176880
176940
177000
177060
177120
177180
177240
177300
177360
177420
177480
177540

177600
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acaataaaaa
caaattccaa
ctetgegtte
ggcccagtaa
gtagtgaatt
<210> 4

<211>

<212>
<213>

DNA
<400> 4

tgcaggtgag
cctgetggceca
gctgececgece
getttgtgge
accgcatcaa
agctcaacga
tceggacget
gcectcagecaa
acatgtttca
acatctctca
gcaacctgac
ggctccecggcea
tcaaggtcett
acggcctcaa
tggeccgtecg
ccattgaggg
ggcagctggce
atgtctctgg
tggagacact
tceggegecg
ttgteccaggg

gcegeegege

2233

acacagaata
ctgtcctaga
ttatcacttt
gtggtttcag

C

Homo sapiens

caagaggatg
gcccatecte
ccgetgegag
agtccccgag
aacgctcaac
gaacatcgtg
gggtcteege
cctgaccaag
ggacctgtac
ccgcg;cttc
cteccatececce
ccteaacatc
ggagatctce
cctgacgtcec
ccacctagtce
cteccatgttyg
cgtggtggag
caaccagctg
catcctggac
ctggecggetce
caaggagttc

ccgecatecgg

ttcaaaatca
tctetcatta
gatatgctaa

atttaaattt

ctggecggggg
ctgctggtge
tgcteccgecece
ggcatcccca
caggacgagt
agcgeegtgyg
agcaaccgcc
ctggacatca
aacctcaagt
agcggccpca
accgaggecgce
aatgccatcc
cactggccect
ctgtccatca
tatctceget
catgagctgc
ccctatgecet
accacactgg
tccaacccge
aacttcaacc
aaggacttcc

gaccgcaagg

taattgccct
tacagttggg
ggagctttga

taattecgtta

gcgtgaggag
tgggctcagt
aggaccgcge
ccgagacgceg
tcgecagett
agcccggcege
tgaagctcat
gcgagaacaa
cactggaggt
acagcctgga
tgtcccacct
gggactactc
acttggacac
cacactgcaa
tectecaaccet
tecggetgea
tecgeggect
aggaatcagt
tggectgega
ggcagcagec
ctgatgtgcet

ccecageaggt

103/161

gggcactgta
gctgtetett
atttagcaga

aagaagcaca

catgcccagce
gctgtcagge
tgtgctgtge
cctgetggac
ccegeacctg
cttcaacaac
cccgetagge
gatcgttatce
tggcgacaat
gcagctgacyg
gcacggacte
cttcaagagg
catgacaccc
tctgaccgc£
ctecctacaac
ggagatccag
caactacctg
cttecacteg
ctgteggcetce
cacgtgecgec
actgeccaac

gtttgtggac

PCT/US02/33542

agcattgect
gcactatget
gggtaaactg

tagttcctet

ccecetecetgg
tcggecacgg
caccgcaagc
ctaggcaaga
gaggagctgg
ctcttcaacc
gtecttcactg
ctactggact
gacctcgtcet
ctggagaaat
atcgtecctga
ctgtaccgac
aactgecctcet
gtgcecctace
cccatcagea
ctggtgggeg
cgcgtgcecteca
gtgggcaacc
ctgtgggtgt
acgcccgagt
tacttcacct

gagggccaca

177660

177720

177780

177840

177851

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260

1320
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cggtgcagtt
cccgaaagca
cgctggaggt
acgcgggegyg
ggccccatca
ccaacagcac
ccaccatggg
tctggagecy
agtcggacge
gaggccgggyg
cacctgetca
ctcecteeceg
accaggacct
gagttgaaag
actttectctg
aaagagaaaa
<210> 5

<211>

<212>
<213>

DNA
<400> 5

ggcacagcag
ccectgaggaa
ccegcecagecet
cggcecegectyg
ccaggaacct
acggcaacaa
tcctecaacct
agaacctgtg
ttgcacacac

aggacgggct

2125

tgtgtgecegyg
cctggtctea
gcgctacgee
caacgactcc
gcccaacaag
ccgegecact
cttcatectcet
gggcaagggc
aggecatcage
cggggggcag
ctcteccagte
ccteecgtece
cagaagccca
ccgacgaace
taacttgggt

aaa

Homo sapiens

acgtaccctce
aggaggcctg
ggagggagca
tgtctgcage
cacgcgectg
cctectegtece
gcagggcggc
ccacctgeac
gcccgegetg

cttecgaggge

gccgatggeg
gccaagagca
caggtacagg
atgccegecec
accttegett
gtgectttee
ttectgggeg
aacacaaagc
teegeecgacg
ggaccccegg
cttecccacct
ctgctgecec
gacctgggga
gacacgcggce

ttcaataatt

cctegetgece
gccctggege
gaccceggaa
tacgatgacg
cctgacggag
gtcececcegg
cagctgggca
ctggagcgga
gcctegeteg

ctecggcagec

accecgecgcec
atgggegget
acaacggcac
acctgcatgt
tecatcteccaa
ccttecgacat
teogtectett
acaacatcga
cgccccgcaa
gcggccgggce
cctecectace
ccgecagecc
ccccacctac
agagtcaata

atggattttt

tgcectgegge
tgctgetget
cgccggggga
acgcggatga
teeegggegg
cagcctteca
gectggagee
accagctgeg
gcctcagcaa

tctgggacct

104/161

cgcecatecte
cacagtcttce
gtacctgtge
gcgcagctac
ccagccgggc
caagacccte
ctgectggtg
gatcgagtat
gttcaacatg
aggggaaggg
cttctacaca
tcaccacctg
acaggggcat
attcaataaa

atgaaaactt

ctgcecctgea
gtcctgggtyg
agccgagggce
gctcagegte
cacccaagcce
gaacctctec
acaggcgetg
cagcctggea
caaccgtcetg

caacctegge

PCT/US02/33542

tggctetcac
cctgatggca
atcgecggcecca
tegeecgact
gagggagagg
atcatcgeca
ctgetgttte
gtgcccegaa
aagatgatat
gcetggecge
cgttetettt
ccectecttet
tgacagactg
aaagttacga

gaaataataa

tgcaggatgg
gcactgggcec
ccagegtgee
ttectgecaget
ctgtggetgg
agcctggget
ctgggectag
cteggeacgt
agcaggctgg

tggaatagcc

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2233

60

120

180

240

300

360

420

480

540

600
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tggecggtget
cgggcaacag
agctggacct
cccggeteca
tecctgggect
tggaggacac
tcgecagect
gccacaaccg
tgctcacget
ccaacgtggce
tccggggect
gccegeacac
tegtgggcat

cctccaacca

. acctgetget

agcgggectt
tggcaccact
cgcegeagec
gcectctcaa
tcecaggceccat
cctgtgeecag
ttgctcectg
accttgtget
agacgcaagg
ggcaaaggca
aaaaaaaaaa
<210> 6

<211> 4762
<212> DNA
<213>

<400> 6

ccccgatgeg
gctggectac
gagcaggaac
gaaactctac
gaaggcgcetg
gttcceceggt
geggecccge
catccggcag
agaccacaac
ggtcatgaac
gggcaagctyg
cttcaccgge
tgaggagcag
gctcacgcac
ctceccgeaac
ctggctggac
ggggcggetg
ccegggectyg
ggegetgegyg
ctgtgagggyg
cccgeccgag
ctgaccaggt
ggggacaggt
gcctgatggyg
atcgaaaaaa

aaaaaaaaaa

Homo sapiens

gecgtteccgeg
ctgcageecyg
gcgetgeggg
ctggaccgea
cgatggetgg
ctgctgggcec
accttcaagg
ctggctgage
cagctccagg
ctctetggga
cacagcctge
ctectegggge
agectgtggyg
ctgccccacce
cgcctggcag
gtctcgecaca
cgctacctcea
gagcgectgt
gacttcgecce
gacgattgcce
gtegtggggce
ccccggacte
cctcagtgtce
gtggaaggca
aaaaaaaaaa

aaaaa

gcetgggeayg
cgctettcag
ccatcaaggc
acctcatcge
acctgtccca
tgegtgtget
acctgcactt
gcagctttga
aggtcaaggce
actgtectccg
acctggaggg
tcegeegact
ggcetggecgga
gectetteca
agctgecegge
accgcctgga
gcctcaggaa
ggctggaggyg
tgcagaaccce
agccgeeccge
tcgacctgeg
aagccccgga
ctecaggggcec
tggcggeccec

aaaaaaaaaa

cctgegcgag
cggectggec
aaacgtgttce
tgcegtggec
caaccgcegtyg
geggetgtec
cctggaggag
gggcctgggg
gggcgcettte
gaacctteceg
cagctgectg
ctteccteaag
gctgctggag
gggcctgggce
ggacgccectg
ggcattgcce
caactcactg
taacccectgg
cagtgectgtg
gtacacctac
ggacctcagc
ctcaggccecce
tgcccagtge
cccagetgte

aaaaaaaaaa

PCT/US02/33542

ctggtgctgg 660
gagcteccggg 720
gtgcagctge 780
cecgggegecet 840
gctggectee 900
cacaacgcca 960
ctgcagetgg 1020
cagcttgagg 1080
ctcggectcea 1140
gagcaggtgt 1200
ggacgcatcc 1260
gacaacggcc 1320
ctcgacctga 1380
aagctggagt 1440
ggccccctge 1500
aacagcctct 1560
cggaccttca 1620
gactgtggcet 1680
ccecgetteg 1740
aacaacatca 1800
gaggcccact 1860
cacctggcecte 1920
acttgetgga 1980
atcaattaaa 2040
aaaaaaaaaa 2100
2125

60

gcgetccaga caagatggeg cggecggtcee ggggagggct cggggecced cgcegetege

105/161
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cttgecttet
gccecgegggc
ggcgeggget
gttacaacaa
aagtgtacct
atgtcgtcte
aggcctacct
acacctgcett
gcaccctgga
gcaaaaacag
tggacctcaa
gcttggaggt
ggggactgte
gcggeteget
ctcgecattca
tcaacaacct
tgcgtctcag
gcctgecgagt
gcgecttete
ctgtggctaa
atgcgatcag
atatcagcag
ttggcaggat
gtcagagcat
agatcatcac
gctecagecage
tcetgaccaa
tggagtacac
aatgtgtcat

atgtgttgece

cettetetgg
gccctgegeg
ggctgegttg
actctctgag
caataataat
tctetttetyg
ttccttagaa
tccacacgga
gttgggagca
gatcacccag
tcggaacagg
gctgaagett
caagatgcat
ctacggcecetce
ccgcaagggce
gacacggctg
ccacaattcc
cttggatctg
agggctcgac
gagagcattc
atctgtccag
cgacagctte
gctgcaggece
tttctetgtg
ccagccagaa
cagcagcagc
tgcagacatg
caccatcctg
caccaaccac

atcattcacc

ctggttttgg
gacgectgea
ccecggggacce
attgaccctg
gagttgacag
cagcacaaca
gtgttagatc
ccgectataa
tttgatggtce
cttcectgtaa
attcggctga
cagcgaaaca
gtgctgcacc
acggccctge
tggagcttet
gacgaggaga
atcagccaca
gaccataacg
agcctcagca
teggggetgg
tttgatgcct
ctgtgtgact
tttgtgacag
ccaccagaga
accaccatgg
agctceceecca
gagaactttg
cacctcegte
tttggcteca

aaaacgcccc

ttcggctgga
cttgegetog
tgccctectg
ctggttttga
cggtaccatc
agattcgcag
tgagtttgaé
aggagctcaa
tgtcacggtce
gagcattcaa
tagagggcct
acatcagcaa
tggagtacaa
atcagctcca
gccagaagcet
gcectggecga
ttgeggaggy
agatttcggg
agctgactct
aaggcctgga
ttgtgaagat
gccagctgaa
ccacctgtge
gtttcgtgtg
ctatggtggg
tgacctttge
tccacgtcecca
aggtcacttt
cctattcaca

acgacataac

106/161

gceggtgacce
ggactcgetg
gacgcggage
ggacttgccg
cctgggeget
cgtggagggg
caacatcacg
cctggeagge
gctgctaact
gctacccagyg
caccttceag
actgacagat
cagcctggta
cctcagcaac
gcatgagttg
gctgagecage
tgccttcaag
cacaatagag
gtttggaaac
gcacctgaac
gaagaatctt
gtggctgcce
ccacccagaa
cgatgacttce
caaggacatc
ctggaagaaa
cgcgcaggac
cgggcacgag
taaggccagyg

catccggacce

PCT/US02/33542

gccgcggceeg
gactgegatyg
ctaaacctga
aacctacagg
gectteatcac
agccagctga
gaagtgcgga
aatcggattg
cttegectga
ctgacacaac
gggctcaaca
ggggccttet
gaagtgaaca
aattccatcg
gtecctgtect
ctgagtgtece
ggactcagga
gacacgagcyg
aagatcaagt
cttggaggga
aaagagctcc
ccgtggectaa
tcactgaagy
ctgaagccac
cggtttacat
gacaatgaag
ggggaagtga
ggccgetacc
ctecaccgtga

accaccgtgg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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ccecgcecectega
gaggcacgga
tgttttteat
actcagecegg
tggtccectt
ccacggggaa
ctgagcggca
aggatgeggg
gccagctgag
tcaccattge
accagaccag
- caccagatgt
tggtcaggac
caagagatgc
‘agctctgtgc
ggacacctgg
ccgaagtgga
gcgcacagcec
cacatcacca
accccagtaa
atgggaaagg
tacagcctge
‘ttgtttccaa
caggacagct
tgtctaccte
aggaagcttg
cagtcgctca
aaggcaaaaa
cttttacaga

tgacaatatt

atgtgctgece
tttececeget
cactgatgtg
ttctatttca
ggaagacégt
ccctecgece
ccacctgacc
ccgatatacce
cgtecctgeece
tgtcgtgage
gaagaagagt
tccaagctac
cgagggtgge
aagccacttt
tgggtctgcg
gccacataag
cfgttactcc
aagtgcgeca
gtgcagcagg
ccacgataga
ggattcttcc
atcttcatta
tggccacctc
cccegggaaa
agttcttgtce
ggttcaagecg
caggacttgg
aagtatttga
ggctatttta

atttttecgta

acaggtcacc
gcecegtgage
aaaatagatg
gctaatgeca
gtggtatctg
cgcatcacct
cctgacaacc
tgtgagatgt
gcagcaggct
agcatcgtcce
gaagagtaca
ctctettete
cctecaggeca
ccagagcccyg
tatcacaaag
atggaacacg
aggggacaag
aatggcccecgg
actgcegetg
atgctgacgg
tggactttag
acttcaggca
cccaaagcecat
cagagggtge
ataccaatct
tcactcatct
atctgaagca
tatcattgta
atctttagtyg

tcaggttgcet

caaaccctca
gacgcatgca
acgcaggggt
ccetgactgt
tgggagaaac
ggttcaaggg
agctcectggt
ccaacaccct
gcaggaagga
tgacgtcact
gtgtcaccaa
aggggaccct
atgggcacat
acactcacag
agccgtggaa
gtggecegggt
ccttecaccce
agcegggtgg
ggtcctgeee
ctgtgaagaa
caaggttgta
gtccagageg
gtgacgccag
cactgctgtt
ctacgggaaa
gtacatagtt
cagtaaacgc
cataagagtt
catggttaac

gtttaatttt

107/161

gattgcctgg
tgtcatgecg
ttacagctgt
cctagagacc
agtggcccte
ggaccgeceg
ggttcagaac
gggcacggag
tgggaccacg
ggtctgggtyg
cacagatgaa
ttctgaccga
tgagagcaat
cgttgecetge
agcgatggag
cgtatgcagt
ccagectgtg
gagtgaccaa
cgagtgccaa
aaagccaatg
tcacccggac
cgcggaagec
teececgagtec
ggcaccaaaa
gagaggtagg
gtaactccca
aagaggggat
ttcagagatt
agaaaaaaat

ggagggggtyg

PCT/US02/33542

cagaaggatg
gatgacgacg
actgctcaga
ccatecttgg
caatgcaaag
ctgagectca
gtggtggcag
cgagctcaca
gtaggcatct
tgcatcatct
accgtegtge
caagaaaccg
ggtgtgtgtc
aggcagccaa
aaagctgaag
gactgcaaca
tccagagaca
gagcattctc
gggtcgctet
gcatctcectag
tccacagage
cagtacttge
acgccactga
agctaggttt
agaggctgeg
tgtggagtat
ttgtgtacaa

tcatatatat

tatacaattt'

gggaaatagt

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660
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tctggtgeet taacgcatgg ctggaattta tagaggetac aaccacattt-gttcacagga 3720
gtttttggtg cggggtggga aggatggaag gcocttggatt tatattgeac ttcatagacc 3780
cctaggetge tgtgeggtgg gactccacat gegecggaag gagettcagg tgagcactge 3840
tcatgtgtgg atgccecctge aacaggcttc cectgtetgta gageccagggg tgcaagtgec 3900
atccacactt gcagtgaatg gettttectt ttaggtttaa gtectgtcetg tetgtaagge 3960
gtagaatctg tccgtetgta aggegtagaa tgagggttgt taatccatca caagcaaaag 4020
gtcagaacag ttaaacactg cctttecctce tectcttatt ttatgataaa agcaaatgtg 4080
gecttetcag tatcattega ttgetatttg agacttttaé attaaggtaa aggctgctgg 4140
tgttggtace tgtggatttt tctatactga tgttttegtt ttgeccaatat aatgagtatt 4200
acattggecet tgggggacag aaaggaggaa gttctgactt ttcagggcta ccttatttcet 4260
actaaggacc cagagcaggce ctgtccatge cattccttecg cacagatgaa actgagctgg 4320
gactggaaag gacagccctt gacctgggtt ctgggtataa tttgcacttt tgagactggt 4380
agctaaccat cttatgagtg ccaatgtgtc atttagtaaa acttaaatag aaacaaggtce 4440
cttcaaatgt tcctttggee aaaagctgaa gggagttact gagaaaatag ttaacaatta 4500
ctgtcaggtg tcatcactgt tcaaaaggta agcacattta gaattttgtt cttgacagtt 4560
aactgactaa tcttacttcec acaaaatatg tgaatttgct gettctgaga ggcaatgtga 4620
aagagggagt attactttta tgtacaaagt tatttattta tagaaatttt ggtacagtgt 4680

acattgaaaa ccatgtaaaa tattgaagtg tctaacaaat ggcattgaag tgtctttaat 4740

aaaggttcat ttataaatgt ca 4762
<210> 7

<211> 2306

<212> DNA

<213> Homo sapiens

<400> 7
cggggacacc acgccagtge tttectgect tecttccgag atggaaagag gagctectag 60

ctcacttaag ccggggtagg gectggttcte ctttccgage caaaatccca ggegatggtg 120
aattatgaac gtgccacacc atgaagctct tgtggcaggt aactgtgcac caccacacct 180
ggaatgccat cctgectcececg ttegtectace tcacggegea agtgtggatt ctgtgtgeag 240
ccatcgetge tgecgecteca gecgggecee agaactgece ctecgtetge tegtgecagta 300
accagttcag caaggtggtg tgcacgcgcc ggggcctcecte cgaggtcceg cagggtattce 360

cctegaacac ccggtaccte aacctcatgg agaacaacat ccagatgatc caggccgaca 420

108/161
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ccttecegeca
ttgaggtggg
ggctgacagt
ttcgcaacaa
tgcgcctgga
ggctgttcaa
tcacccccect
ggcctggcetce
tcagcctgat
cccacaataa
agttgcatct
ggcttecgaga
acatgcgagg
tcatcatgga
gtcggactcece
acgccteceg
tgcetgettte
acgcctegge
tcaccacagt
agcctgttec
tcattcagac
agatgcagac
tggcagtgac
accagcagcg
acatcccagce
gggcagtagt
atggggccca
tctctgaacce
gactccccte

ttgtacagag

ccteccaccac
ggccttcaac
catccctage
cccecatcgaa
cttgggggag
cctcaagtat
ggtggggetyg
cttecatgge
tgagcggaat
cctetettet
acaccacaac
gtatataccc
ccgcetaccete
cgcacctega
ccctatgtee
ccacccaagg
agacactggg
ctacctcaat
aacagtggag
taccacgtcc
tacccgtgtg
cagcctggat
tctgetaget
gagtacagtc
agcaacatcc
gctgecccaca
ctggacagaa
ttatataatt
ccccaaaaaa

tggggagaga

ctggaggtcc
ggcctggeca
ggggcctttyg
agcatccccet
ctcaagaagce
ctgaacttgg
gaggagctgg
ctgagctcce
gcttttgacg
ttgcccecatg
ccttggaact
accaattcceca
gtggaggtgg
gacctcaaca
tccgtgaagt
atctctgtec
gtgtacacat
gtgagcacgg
accacggaga
actggttacc
cccaageagyg
gaagtcatga
gccgccatgt
acagccgccec
gcagcagcaa
attcatgacc
aacagcctgg
cagacccata
cttataaaat

ctttttettg

tgcagttggg
gcctcaacac
aatacctgtc
cttacgeett
tggagtatat
gcatgtgcaa
agatgtcagyg
tcaagaagct
ggctggettce
acctctttac
gtgattgtga
cctgetgtgyg
accaggecte
tttetgaggg
ggttgectgee
tcaacgacgyg
gcatggtgac
ctgagcttaa
tctegectga
agccggcata
tggcagtacc
agaccaccaa
tgattgtctt
ggactgttga
cagcagctcc
atattaacta
ggaactctct
ccaaggacaa
gcaatagaat

tatatgcectta
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caggaactcce
cctggagetyg
caagctgegg
caaccgggtg
ctctgaggga
cattaaagac
gaaccacttce
ctgggtcatg
acttgtggaa
ccegetgagg
cattctgtgg
ccgetgteat
cttccagtge
tcggatggca
caatgggaca
caccttgaac
caatgttgca
cacctccaac
ggacacaacg
taccacctct
cgcgacagac
gatcatcatt
ctataaactt
gataatccag
gtceggtgta
caacacctac
gcaccccaca
ggtacaggaa
gcacacaaag

tatattaagt

PCT/US02/33542
atccggcaga 480
ttcgacaact 540
gagctectgge 600
cccteectcea 660
gcttttgagg 720
atgcccaatce 780
cctgagatca 840
aactcacagg 900
ctcaacttgg 960
tacctggtgg 1020
ctagcectggt 1080
gctcececatge 1140
tetgeceect 1200
gaacttaagt 1260
gtgctcagee 1320
tttteccacyg 1380
ggcaactcca 1440
tacagettcet 1500
cgaaagtaca 1560
accacggtgce 1620
accactgaca 1680
ggctgetttg 1740
cgtaagcgge 1800
gtggacgaag 1860
tcaggtgagg 1920
aaaccagcac 1980
gtcaccacta 2040
actcaaatat 2100
acagcaactt 2160
ctatgggectg 2220
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gttaaaaaaa acagattata ttaaaattta aagacaaaaa gtcaaaacaa aaaaaaaaaa

aaaaaaaaat tccgagatgt caggga

<210> 8

<211> 4055
<212> DNA
<213> Homo

<400> 8
aagaaagagg

gaccctaage
gceggtgetg
aggaagagag
ccgtgageca
tctectegea
gctccaaaat
ggatgagaag
ttttcttett
caccctgtet
tccatcacct
gctggecaggg
accgcggagt
cagaggaagg
atgggtttct
gcceceegecec
ggagggaagyg
ggtggctgaa
tttggcgaag
tcgaagggga
tggtggctgt
cgaacgcaat
agccctggat
aaaccagagt

agctgttece

sapiens

ggcagaggag
gtcaggacgt
ggagagcatt
ttcaaaccga
gggcgatgge
gaggactagc
gtacccaacg
agccagcgat
tttetttttt
gtcccecteac
cggegetece
gccaccggeyg
tctgcaacac
aaaggcaccce
tcttgacage
ccgeececeeeyg
agacaggata
atcaaaaatt
gggccggcecyg
ggctggggay
tgggtgeett
ggataaactg
cttaacacaa
tagacccgeg

ctecececece

ggaaggcgac
ggcattggte
tatttgggag
agtggatgga
gctaagggcyg
agacatcggg
cagctggaaa
tagggaattt
tctttetttt
ttegeectee
ggagccacta
agggaccgca
ctggaggatc
cgagccttaa
tgacggagcce
cactccattt
taaccggagt
caattgcgca
gaaggatgga
aggaattgac
gcaaaaatga
attgtgcaag
atgtgtatat

ggggttggtg

ccaaaaaaad

tgcagtccga
gagagaaagc
aaaaagaggg
aggggactgg
gcgeggagea
aaggtctgeg
tgagatcaaa
tttttttacc
ttegtgtgtg
ccatttgaaa
ccggctgatg
tcctgegtet
tggacegggt
aaagaaaaaa
ttgaaatttt
aacgtgagat
ttggagggga
ctgggttatyg
gagtgggggg
catgtaaaag
aggatgcagg
agagaaggaa
gtgcacacag
tgttctgaca

ggatgattgg
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aaggagecttt
ctgggctgge
gagagagcag
ggtttctgec
gctgecgetcee
ccaacgggaa
gctgcagttyg
cgttttette
ttttttttta
taaaagcccce
gaggagaagg
ccecccgtgat
gctgggggtg
aaaaagtagc
cctecactac
tatgaaattg
gaggggaagyg
atgagaaatc
gaagttgcte
gagacttttt
acgcagcettt
gaacgaagct
ggagcattca
taaataaata

aaatgaagaa

tggaagctag
aagagctgce
agggaggggayg
gcgcagggag
cgagaacgceg
ccaacttgtyg
catttgagaa
ctttttettt
atttgecctac
agtctcaact
ggacccgggyg
cceggecceg
ggggcgggga
ggggggagga
ctcegececcee
cagaggcggt
tggctggecy
taatcagatc
cccaaattcet
tttttggtog
ctcetggaac
ttttettgtyg
agaatgaaat
atcttaaagc

ccgaggatte

2280

2306

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440

1500
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acaaagaaaa
tttggaatga
cttttetttt
ttcagagaag
agagcacagt
tttettecate
tttectettgt
acaactgttt
accttacatc
ctgettgtgg
acctgcectt
aacctgcegtyg
aaccaaatcc
cagttgagta
ctcaacactc
tacttgtcta
tatgctttta
tcatacatct
atgtgcaacc
ctttctggga
caaaaactgt
cttcagtcac
ctcttcacte
aactgtgaca
tgttgtgcce
cagaattact
actgaaggca
tggattactc
ctecagtgatg

tgtatggtga

aagtatgtte
aaagtttggg
tgaatttece
aaaagttgac
tggatttgtg
aacctcettt
tcttaaccac
gaattccaga
cacagcagat
tgctgectgge
ctgtgtgctce
aggttccgga
agatcatcaa
ggaaccatat
tggaactctt
aactgaagga
acagaattcc
cagaaggtgce
ttecgggaaat
atcatttatc
ggatgataca
tagtggagat
ccttgecatcea
tactgtggcet
ggtgtaacac
tcacatgcta
tggcagctga
caaatggaac
gtacgttaaa

gtaatteccgt

atttttetet
gcttttttag
acaagaggag
cgcggcagat
cctatgttga
tttttaaatt
ctggatttcce
aggaccaaca
aatgataggt
tcttcaactt
ctgcagcaac
tggcatctec
agtgaacagc
cagaaccatt
tgacaatcgt
gctetggttg
ttetttgege
ctttgaaggt
ccctaacctce
tgccatcagg
gtcccagatt
caacctggca
tctagagegg
cagctggtgg
tccteccaat
tgcteeggtg
gctgaaatgt
agtcatgaca
tttcacaaat

tgggaatact

ataaaggaga
taaagtaaag
aggaaattaa
tgaggcattg
ctaaaattga
tttattectt
atctggatgt
ccagataaat
cctaggttta
cttgtggtgg
cagttcagca
accaacacac
ttcaagcact
gaaattgggg
cttactacca
cgaaacaacc
cgactagact
ctgtccaact
acaccgctca
cctggectett
caagtgattg
cacaataatc
atacatttac
ataaaagaca
ctaaagggga
attgtggagce
cgggccteca
catggggegt
gtaactgtgc

actgcttcag

111/161

aagtgagcca
aactggtgtg
taatacatct
attgggggag
cggataattg
ttggtatcaa
tgctgtgate
tatgaatgtt
acagggccct
ctggtctggt
aggtgatttg
ggctgctgaa
tgagacactt
ctttcaatgg
tccecgaatgg
ccattgaaag
taggggaatt
tgaggtattt
taaaactaga
tccagggttt
aacggaatge
taacattact
atcacaaccc
tggcccececte
ggtacattgg
ccectgecaga
catccctgac
acaaagtgcg
aagatacagg

ccaccctgaa

PCT/US02/33542

aggagatatt
gtggtgtttt
gcaaagaaat
agaaaccagc
cagttggatt
gatcatgegt
agtctgaaat
gaacaagatg
atttgacccce
gcgggctecag
tgttcggaaa
cctecatgag
ggaaatccta
tctggcgaac
agcttttgta
catcccettet
gaaaagactt
gaaccttgcce
tgagctggat
gatgcacctt
ctttgacaac
gcctcatgac
ttggaactgt
gaacacagct
agagctcgac
cctcaatgtce
atctgtatcet
gatagctgtg
catgtacaca

tgttactgca

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300
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gcaaccacta
caggatgagg
accaccaatg
accatcccag
accaaaatca
attttctaca
gttgaaatta
ccecatgectg
aaccacacaa
ttgatccgaa
gttacaaaaa
ggctaaatct
atttattaaa
<210> 9

<211>

<212>
<213>

DNA
<400> 9

gcatgtgcaa
agctgtcggg
tgcgcaaget
acctcaagtce
acctcttcecac
gcaactgcga
cgtgetgege
accagtcgca
tcaccgaggg
actggctgac
tcetgeatga
cgtgcatggt

ccgtggaccc

1267

ctecetttete
cacggaccac
tgaccacctce
tgactgatat
tcattgggtg
agatgaggaa
ttaatgtgga
ctatcgagca
caacagttaa
tgaactctaa
acaaacaatc
actgtttcaa

aattctattg

Homo sapiens

cctecaaggac
caaccggcetg
gtggctcatg
gctggaggag
gccectgeac
cgtgctctgg
ccgetgteat
tttcacctge
catggctgee
gcccaacgge
cggcacgett
gacgaactca

cgtggeggec

ttacttttca
agataacaat
tctcacacca
aaacagtggg
ttttgtggee
gcagcaccat
tgatgagatt
tgagcaccta
cacaataaat
agacaatgta
aaaaaaaaag
aaaagtgtct

tgatctaaag

atccccaacce
gacctgatcc
cacgcccagg
ctcaacctgt
cgcctegage
ctgagctggt
gcgeecgecg
tatgegecceg
gagctcaaat
accctcatga
aacttcacca
gcocggcaaca

gggggcaccyg

accgtcacag
gtgggtccca
cagagcacaa
atcccaggaa
atcacactca
cggcaaaacc
acgggagaca
aatcactata
tcaatacaca
caagagactc
acagtttatt
ttacaaaaaa

cagac

tgacggccct
gceegggetce
tagccaccat
cccacaacaa
gcgtgecacct
ggctcaagga
gcctcaaggg
tecatcgtgga
gcecgcacggg
cccacggetce
acgtcaccgt
ccaccgecte

gcagcggcgyg

112/161

tagagactat
cteccagtggt
ggtcgacaga
ttgatgaggt
tggctgcagt
atcacgccecce
cacccatgga
actcatacaa
gttcagtgeca
aaatctaaaa
aaaaatgaca

acaaaaaaga

ggtgcgcqtg
cttccagggt
cgagcgcaac
cctgatgtceg
caaccacaac
gacggtgcce
gcgctacatt
gecgecccacyg
caccteccatg
ctaccgegtg
gcaggacacyg
ggccacgctce

gggcggccct

PCT/US02/33542
ggaaccgtct 3360
cgactgggag 3420
gaaaacctte 3480
catgaagact 3540
gatgctggtc 3600
aacaaggact 3660
aagccacctg 3720
atctececttce 3780
tgaaccgtta 3840
catttacaga 3900
caaatgactg 3960
aaagaaattt 4020

4055
gaggégctgg 60
ctecaccagee 120
gcecttegacyg 180
ctgcceccacg 240
ccctggeatt 300
agcaacacga 360
ggggagetgg 420
gacctcaacg 480
acctececgtea 540
cgcatcteceg 600
ggccagtaca 660
aacgtctcgg 720
gggggcagtyg 780
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gtggtgttgg
tggagacgca
ggcccacgac
cgtcecttcectac
tgcccatcac
ccaaaatcat
ccttctacaa
tggagatcat
cggeccge
<210>

<211>

<212>
<213>

10
4933
DNA

<400> 10

cagaaatgca
gggcgaagee
ggacggcgcet
gcagaggaga
gaggcgatgg
ctececgeege
ctectgtgea
cacgacgtgce
ttccaccgte
caccccaaga
ttgecaggcge
aacgggaacg
aagctgegge
ggcaacctgce
ttcgececcage
ctgegecacg
aacagcctge

tcgetecaggg

agggggcagt
gcccggagag
agacggtgtc
cacggcaccce
ggatgtgacyg
catcggctge
gctgcgcaag

caacgtggag

Homo sapiens

acaagtagta
cgcctgecaga
gcgaagtecg
cacagagccg
aggctgcecyg
tggccgagec
ccaacagggg
tcacctacag
tggggcagct
ccttcgagaa
tcgecececggg
agatcagccg
tggacgggaa
tctacctaca
taggcaagct
cggccacctt
agcacctecgg

gcaaccagcet

ggcggctaca
gaggccctge
tggggtgogg
gccecgeget
gagaacgccc
ttecgtggcca
cagcaccagc

gacgagctge

cceggggtet
gacccgggcec
aaagaggcca
gcgggccaadg
cgccttgege
cgtgtgcecccyg
gctcegegta
ccteggegge
cagacggctg
gctctegegy
cacgetggee
cctaagecge
cgcectgggg
tctggagtcc
gcgcttecte
cgecaccgetyg
gcegegeate

cacgcaccte

cctacttcac
agccgcgggg
gceggectgg
cctegeggece
tcaaggacct
tcacgttecat
tccacaagca

ccgecgecte

gcagagcgcce
ggcctcecegga
tttagecgact
gggacgatcc
ctcctgecteg
gagcgctgeg
gtgcccaaga
aacttcataa
gacctgcagt
ctggaagagce
cecgetgegea
ggctectteg
gcgetgecgg
aaccggatcc
aacctctetg
cgctecectet
ttccagcace

gcgectgagyg

113/161

cacggtgacc
gacggagaag
ggacgcggec
cacggagaag
ggacgacgte
ggcegeggtg
ccacgggceec

ggccgtgtec

ccgegecgece
caaaggacgg
ctggccaggce
ggccgetgea
tggtgtgegg
actgccagca
ccagcteget
ccaacatcac
acaaccagat
tgtacctggg
agctgcgcecat
agggcctgga
acgcggtcett
gctttetggg
ccaacgagct
cctcecteat
tgccacgtcet

ccttttgggg

PCT/US02/33542
gtggagaccc 840
gaaccgccag 900
ggccctgect 960
gegttecacgy 1020
atgaagacca 1080
atgctcgtgg 1140
acgcgcaccg 1200
gtggcegecg 1260

1287
tgacttggcc 60
aggaggggct 120
taaggggaat 180
cgcagggcgg 240
ctgectegeg 300
tcecccageat 360
gccgageccece 420
ggccttegac 480
ccagcectctetg 540
gaacaacctce | 600
cctetacgece 660
gagtctagtc 720
cgctececcttg 780
caagaacgcc 840
acagccctec 900
ccteteggec 960
cggcetgete 1020
cttggaggcc 1080
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ctgegegage
cctetgecaca
gccacctteg
gccctatecg
aacggctgga
tcgecagggece
aaatacctgg
ccectecagett
gagatgacgc
caggggcgat
cgcagcegete
gctgeecgeeg
cgtececgacte
gcgcecatege
caccaggagc
ccatgcgact
agcgectecgg
cgcttecgee
ctgecctgaga
gtgtgcgtgg
gcggggetgg
accttggece
tctcgetgge
cggcacatgt
ttctegggat
ctcatcgaat
ctgagacggg
ccatctcatt
agtgcegttt

atccceccaat

tgcgectgga
gcetggagge
gccacctggy
gggacatctt
cctgegactg
ggctccteac
attacctgga
ccctgaccge
cacctgcagg
ttctagctgg
taaggctgag
cgggccegge
gggcagatcc
cegecggega
gtgcecgceca
tcaacaagtt
tgcgectgggce
tgctctttga
gcagcgactce
agggcgtgct
tcaccctacce
tgctgacggt
tgcgtaggaa
actccacccg
tccagtcgeca
tcecectgega
aggaccgtct
ggccctaagg
tgtgcacttg

tecccaatact

gggtaatcgg
gctggacctyg
ccggcectgege
cgcegecagce
ccggetgega
tgtcttegtyg
tgaccagcag
tgaccgcagg
tctcgeggag
ggtggectgg
tcggegggge
tccacagtcc
cgccectegeg
ccectggecag
gtccgacggt
cattctgtge
cgtgcgegag
ccgetttgge
ggccacgectyg
tgggggccgt
ggaggccggg
caacgcgetg
actgegggct
acggccecccetyg
ccggccacgce
ccgcttecatg
cctgcagega
agccgectet
ccagagaggc

cgagaagtaa

ctgagccage
agcggcaatg
gagctcagece
ccageecttt
ggcctgaagce
cagtgtcgec
ctgcaaaatg
cggcagcecc
gagctgecge
gatggggccg
ccgggectece
ctagacctge
gagcccacec
cgcgcgacga
ggggccgggc
aacctgacgg
caccgcagtce
cagcagccca
cgcgagcectgce
gtectgeectg
agccggggcy
ctggtgctcee
aggcggaagyg
cgcteccatgg
accaccgtgt
gacagtgcgg
tttgececgact
ccgtgaggec
cggtggggac

atggatggta

114/161

tgccaactge
agctgteege
tgcgcaacaa
atcggctgga
getggatggg
accccecgge
gatcctgege
tacccacggce
cgcagccgea
ccagggagcet
agcagcccag
acaagaagcc
caacggcctce
agcatcgtct
tgccgecget
tggaggeggt
cececggeeget
agttccaccg
gcggggacac
tggcteceeg
gcgtcgacta
tggccttgge
gcggggceccce
gcaccggcgt
gcgegetecag
gcggcggcgce
aggtccaggg
caccagecceca
agagggccaa

cttggtggtce

PCT/US02/33542

gectgetggag
cctgcaccceg
cgcgcetecage
tctagacgge
cgactggceac
cctgegagge
ggatccctecg
cgcaggggag
gctcecageag
ggtaggcaac
ccecteegte
ccagcggggc
tectggetet
gggcacggag
ggtgtecgac
gggcgcagac
gggcggegeyg
cttegtetac
ccectacctg
ggaccactge
ccagectgetyg
ggcctgggeg
ggtccacgtt
gteccgecgac
tgaggcggac
gggcggeage
catatagaga
cctcagggga
ttecgggecace

agagccagag

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1820

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880
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taggggacaa
agctatgcga
ggggtgcettg
gtgtcaaaca
ggcttggecca
tggtaaagtt
ataccttaaa
atttaacgaa
tgttcctttt
catactttct
tttttaattt
taaaagaatg
acttaccaca
gtttttatca
aaggttattt
cacattagtg
aaaaatacac
cctcactgtg
gtgttattaa
ttaaacttag
cattccctge
aataatttta
tcacagtggt
aggctgacag
ggaatccatc
ttgacccatg
gatcgttgtt
ctggcagtct
tagtttgctg

ttgtttgcte

atggatggtg
atggcttttg
tgcccccaac
gagaagtttt
gggactccac
taacataccc
gtttaataag
ctgaccaata
aatattaaca
caggagaagyg
tattttttta
tgatgtatat
tctgtgacag
gtgacatggt
cctaataggg
tctttatatg
cagtgggtat
aaataatgat
atcttatctt
gggtaggatc
tatttatgaa
tgtgtggtct
tatggattta
tggaatcttc
acagccccgyg
cctgeectet
tatgttcaaa
cgtetgeggg
ccagggctta

ttattttcaa

ggatgctgag
tagcactgca
atggccagaa
gtttctattt
tggtttggtg
gccaaggaac
agacgcattt
gactcaagga
gtacaagagc
ctgcatgcaa
aacctatata
gtagctgatg
tgtgtttaga
tgactgtgcce
aagcaaaagg
aaatagtaga
ctgttctact
atattttgceca
ttagttaata
ctttatttgt
gtacatgttt
aaaaatgcag
ttggcagtgg
tgtttagggce
gtctttcacc
tctcaacagce
tgagtaaatyg
gccaaaactt
ttttagattg

ccagggagct

gtcggagget
atgcagaagc
atatttgggt
aaggaaggaa
atctctgceca
tegtttatgt
ttttttttea
ctgttttagt
gcttgctgac
gacttetctg
tggaaaagga
acccactggg
ttggaataaa
ctaattctct
tgattgtcaa
ggggaagaaa
aaaaccagaa
attaatccct
gttgcagtat
tcagttgttt
atcactaagt
tcactaagag
agtaccatgg
cttaagcccce
ccagttcact
tgagtaggga
tccagaccac
aataaaccac
agagcatact

atctggcacce

115/161

tcgettggag
caggctttgg
gcatgetttt
cttattacca
agaaggggga
tggctgatag
aaaatgtgaa
tggactggge
ttcgaggata
tcagggttgce
aatttcaatg
gaacaccagt
tgtgatgcat
tgagttgcag
ttgatagttt
ttatagaaaa
gattgttatg
ccccaactga
ttcttttaaa
ccaactattt
gtagtggttt
aatgtacact
aggtcactge
tgagggtect
ccttttatgt
accagccate
ttaaaactac
aggaaataga
ggtacatgag

ttttgtgcte

PCT/US02/33542

gctttgacac
gggtagaaag
tgtttgctca
ttacaaagga
tgtaaacagg
agcattcagg
aagctctgac
cattttatta
actaagatta
tcetgtgget
ccagatttga
gttccagttce
tacttcttat
ttaagcaatg
aatgtttgac
caaatgtgaa
agtacttaaa
gtgtcttact
tgtttttgtt
gggatacttt
ggtttacatt
gtggttatgg
aatggtgcta
ggtgactcag
ttggcctaga
tgaatgagct
agctgetttt
ctgtcattcet
agcagtagtg

ctggettttt

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3500

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680
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tcaatcatag
tecccattgea
gaacatcact
tetttcagtg

cactaataga

<210> 11
<211>
<212>

<213>

DNA
<400> 11

atggtggtgg
accgttgtga
ctcatcgect
gacaacggcet
gatgacgcca
gacctcaaga
ttcceccatca
accattgcca
aactccgtgt
ctgctcttcee
gaggagctge
ctcaacagcce
gacgacacct
gccgegecac
gccatcagece
ctgtccaaca
gcecagetge
gactgggtga
gagaaggtcc
acggggccgce

tctgccacca

2693

cactattgca
agtatggaca
gaaaatgcct
ggagatgaat

gat

Homo sapiens

cacaccccac
tgaccacggce
tcctgacgga
tcatctactg
ccaccctcecta
ccaaggtcaa
acctgcceceg
gggactcgcet
ccaccgtcag
tgagccggaa
ggctggatga
tgcggcgect
tcagecgect
ccctcaacct
acatqcccta
acaacctgac
tgctcaggaa
aggcacgggc
ggggcatgge
agggcggegt

cgccccaggg

tctectaget
aggcctetgg
aatgcctgga

aaatgttata

cgeccactgece
caccatggac
ggtcatcgac
caacgaccgg
tctgcagaac
cgtgcaggte
ctecetecgg
ggccegeate
cattgaggag
ccacctgage
caaccgceatc
ggtgctggac
acagaacctc
gcccagegec
caacacgctg
cacgctgecce
caacccttgg
ggccgtggte
catcaaggac
ggccaatgcg

ttcecetgttt

atttecttttg
ttctcctcac
tctgtgttet

cattgttatg

accaccacgc
ctgcgggact
agcaccacct
ggactcacat
aaccagatca
atctacctat
gagctgeacc
ccgcetgetgg
gacgcctteg
agcatcccct
tccaccatcce
ggtaacctgce
acagagctct
cacctgcaga
gccaagatge
cgeggcectgagt
ttttgtggcet
aacgtgcggg
attaccageg
gctgccaaga

accctcaagg

116/161

cccagcaggg
cacccacctt
actttagttt

tccagttatg

ccactgccac
ggctgttect
gccecteggt
ccatcceege
acaacgctgg
acgagaatga
tgcaggacaa
agaagctgca
ccgacagcaa
cggggctgee
cgctgcatge
tggccaacca
cgctggtgeg
aactctacct
gtgagctgga
tcgacgacct
gcaaccteat
gcctecatgtg
agatggacga
ccacggccag

ccaaaaggcc

PCT/US02/33542

taatattgag
ttcagccata
cactgggaag

tcaataaacc

tgtcacggec
ctgctacggg
gtgccgétgc
agatatccct
catcccccag
cctggatgag
caatgtgcge
cctggatgac
acagctcaag
gcacacgctg
cttcaagggc
gcgecategece
caattcgctyg
gcaggacaat
gcggetggac
ggggaacctg
gtggetgegy
ccagggecct
gtgttttgag
caaccacgcc

agggctgcge

4740

4800

4860

4920

4933

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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ctcececgact
atccacgtga
gcctectett
acggagacct
tccacctaca
acacccgtgt
caggagcaga
gtggctetgy
ggcgagctge
atggagtcag
atgctgecca
tccaacggea
taccgggacg
gctgeccceccge
caatccaaga
tttggggagy
aaggcaggag
ggggagggaa
ccectgaact
ggccatcaca
ctocecgecac
agagagggaa
tattccatac
gaacaatcat
12

2253
DNA

<210>
<211>
<212>
<213>

<400> 12

ccaacattga
aggccctgac
tceggcteag
tggtgcaggg
tecatctgeat
gtgccaaggce
acgctggccce
tecttectett
tgacccggga
ggaccaagaa
tcaacccgta
gcagectetg
gcggcateee
ctcagecccca
gagcaaggaa
gctgacgatt
ggggaattcg
ggactaaaaa
ggaaggatac
aaggaaccgce
tggccactcg
gaaaagatct
catttcecectt

gtagtcgatt

Homo sapiens

ctaccccatyg
ggcagactcc
ttggctgege
ggacaagaca
ggtcaccatg
agagacagcc
catggcgagc
cctggtectg
gagggectac
ggataactcc
ccgcegecaaa
caaggccaca
cgacatagac
gctgecctgg
gagaaattcce
ttgtagaaca
acattgttga
taatattgca
tacctgtaca
ccagggagaa
ctggegacce
tttgceetgg
gcagatttgc

aaaaaaaaaa

gccacgggtg
atccgeatca
ctgggccaca
gagtacctgce
gagaccagca
gacagctatg
ctgceceetgg
ggggccatct
aaccggggca
atcctggaaa
gaggagtacg
cacaccattg
tactcctaca
cgtggecatg
atgggtgact
caacagtgac
agacataatt
ggcagggctg
acatctgtgg
gcagccggcet
gatggaaggt
agatatggtc
agaaacatgg

aacaaaaaaa

atggcgecaa
cgtggaagge
gccecagecgt”
tgacagecect
atgcectacgt
gcectaccac
cgggcatcat
gctggtacgt
g&agggaaaa
tcecgeggece
tggtccacac
gctatggcac
catgatgccce
tggetttgece
ttectetgea
aatttttttt
tataccaagt
ggttgggttt
acacctcatg
ctcaaagcte
tttcaggcte
ctgaaatctc
catctttcac

aaaaaaaaaa

PCT/US02/33542

gaccctggec
cacgctccce
gggctccate
ggagcccaag
agctgatgag
cacactcaac
cggcggggea
gcaccaggcet
ggatgactat
tgggctgecag
tatctteccece
cacgcggggce
gcccacccgg
cagcctgetg
gaaagcaaag
aaaagaatag
tatgccagtt
ttttttttee
ctctgttcaa
ccacgcagcet
ctcacaaagg
tceccecctgget
tgcattettt

aaa

tttttttttt ctttttettt ttceccaccac attgtatttt atttcegtac ttcagaaatg

ggcctacaga ccacaaagtg gcccagecat ggggettttt tectgaagte ttggettate

atttcecctgg ggctctactce acaggtgtec aaactectgg cctgccctag tgtgtgecge

117/161

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640

2693

60
120

180
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tgcgacagga
ccggagggceg
gcagaactge
gaattccccea
cagaccattt
gacaactcca
aaattgttgt
ttgcaagage
aatctcacga
gccgagggca
ctgtcccace
aaccagataa
gatatatcca
ctgaagcagce
acagaatggc
cctgaacaag
accacgaccce
cagcctceca
acatcgaaac
tctgaacgga
ctctctetet
gtagggggca
aacttagage
cgcgeggtag
ggcagcaaca
ctgctggegy
ttttgctgge
ggccggegga
atgacagaaa

ttcagactge

actttgtcta
taaccgtact
acaatgtaca
tgaaccttcc
cacgggctge
tatccacagt
ttttgtctaa
tgagagtgga
gcttggageyg
ccttcageca
cteccteccga
accacattcc
acaaccaact
tcactgcteg
tcaaatatat
tcegggggat
ccggectgece
ccctetetat
ttcccacgat
tccagetete
tcaccgtgat
tcgttcagga
cccgatccac
aagacaccat
cagcgtcecag
gcttgatcecgg
atatgcacaa
aagatgatta
ccagttttca

agcccattta

ctgtaatgag
ctacctccac
gtecggtgcac
caagaatgtc
tcttgeccag
gggggtggaa
gaatcacctg
tgaaaatcga
tettattgtg
tctcaccaag
tctcecaggt
tttgacagcc
gceggatgetg
gaataaccct
ccectteatet
ggccgtcagg
tetctteacce
tccaaaccct
tcctgactgg
tatccatttt
ggcatacaaa
gcgcatagte
ctatceggatt
ttgttcagag
ccatgageag
gggcgeggtyg
aaaggggcgc
ttgcgaggca
gatcgtetcec

caccccaaat

cgaagcttga
aacaaccaaa
acggtctacc
agagttctec
ctettgaage
gacggggect
agcagtgtgce
attgctgtca
gacgggaacc
ctcaaggaat
acgcatctga
ttctcaaate
actcaagggg
tggtttfgtg
ctcaacgtge
gaattaaata
ccagccccaa
agcagaagct
gatggcagag
gtgaatgata
ctcacatgog
agcggtgaga
tgtttagtge
gccaccaccce
acgacgtccce
atatttgtge
tacacctcecce
ggcaccaaga
ttaaataacg

gggggcatta

118/161

cctecagtgece
ttaataatgc
tgtatggcaa
atttgcagga
ttgaagagct
tcecgggagge
ctgttgggcet
tatccgacat
tcctgaccaa
tttcaattgt
tcaggctcta
tgcgtaagct
tttttgataa
actgcagtat
ggggtttcat
tgaatctttt
gtacagcttc
acacgcctce
aaagagtgac
cttccattca
tgaaaatggg
agcaacacct
cactggatgce
atgcctecta
acagcatggg
tggtggtett
agaagtggaa
aggacaactc
atcaactcct

attacacaga

PCT/US02/33542
tettgggate 240
tggatttecct 300
ccaactggac 360
aaacaatatt 420
gcacctggat 480
tattagecctc 540
tecctgtggac 600
ggccttecag 660
caagggtatc 720
acgtaattcg 780
tttgcaggac 840
ggaacggctg 900
tctetccaac 960
taaatgggtc 1020
gtgccaaggt 1080
gtectgtece 1140
tccgaccact 1200
aactcctacc 1260
cccacctatt 1320
agtcagctgg 1380
ccacagttta 1440
gagcctggtt 1500
ttttaactac 1560
tctgaacaac 1620
ctcececttt 1680
gctcagegte 1740
atacaaccgg 1800
catcctggag 1860
taaaggagat 1920
ctgccatatc 1980



WO 03/035833

cccaacaaca
cagccagagg
tgcacataaa
gaatactctg
tctatttcaa
<210>
<211>

<212>
<213>

13

DNA
<400> 13

gcgtegacag
agagcttggg
tagcggcagt
ctaccttgta
ctcatcggga
tcectgtecat
acatccattc
ataaataatg
ctataccaca
catttgcaag
ctggaagaat
ttccgagaca
ccctggggtt
atttcatcac
ctgttgaaca
ctgtcectgg
aggaagcttt
ctaaggcage
atctttgatg
gggtgcaaga

cgtgggctca

2575

tgcgatactg
cccagegtta
gacacgcaga
taatttatac

gttaattaca

Homo sapiens

caggacaagc
agacggggga
gtatatagga
taaagacctc
ctaaaattgg
ctgtgtgteg
caacaggaat
ctgggattece
acagtttaga
aaaataacat
tacatttaga
gcaactatct
tgcccaggac
catctcttea
atcatggttt
tgcggaatte
atcttcaaga
tctatcgact
atttggacaa
tgaaatgggt

tgtgccaagce

caacagcagc
tcaaggcgga
ttacatttga
ggtgtactat

aacagttttg

tcagcctgea
gggctattac
ttgecttttte
aacactgctg
gctgttectt
ctgcgatgeg
accagaggat
ttcagatttg
tgaatttcect
aaggactatc
tgacaactct
ccgactgett
tatagaagaa
aggtctcact
aggtgacaaa
cctgactget
taaccacatc
ggatatgtcc
tataacacaa
acgtgactgg

cccagaaaag

gtgccagacc
caattagact
taaatgttac
ataatgggat

taa

gctgeegtgg
tccaattcac
tegtettect
accatgatca
caagtagcac
ggtttcattt
gctacaacte
aaaaacttge
accaacctce
acttatgatt
gtctctgecag
tteectgtece
ctacgettgg
agtctaaaac
gttttcttca
gcaccagtaa
aatcgggtgce
aataataacc
ctgattette
ttacaatcac

gttcgtggga

119/161

tggagcactg
cttgagaaca
acagatgcat

ttaaaaaaag

getttgtgtg
tgtcaatgga
gggttctgaa
gcgcagectg
ctctatcagt
actgtaatga
tctaccttca
tgaaagtaga
caaagtatgt
cactttcaaa
ttagcataga
gtaatcacct
atgataatcg
gcetggttet
acctagttaa
accttccagg
ccccaaatge
taagtaattt
gcaacaatc;
tacctgtgaa

tggctattaa

PCT/US02/33542

ccatacgtga
cactcgtgtg
ttgtgecattt

tgctatettt

gactggacgc
attacagcta
gtaacggaag
gagcatcttc
tatggctaaa
tecgetttetg
gaacaaccaa
aagaatatac
aaaagagtta
aattccctat
agagggagca
tagcacaatt
catatccact
agatggaaac
tttgacagag
cacaaacctg
tttttcttat
acctcagggt
ctggtattge
ggtcaacgtg

ggatctcaat

2040

2100

2160

2220

2253

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200

1260
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gcagaactgt
atacccaaca
gatattaaga
acaattacaa
gctctaccta
ggatctataa
gagcctgatt
tttgatgaaa
acaaccaccc
gctgccatca
tggtatgtte
agaagaaagg
agggaaactt
gtaatacaca
agcagtagta
tgatgctgaa
tggtaggaac
ctgtacattt
gttactgctg
ttagtaattt
ttctactgag
tcaggactgce
14

712
DNA

<210>
<211>
<212>
<213>

<400> 14
agcggggggyg

gaggccggece
aaggtgcegyg
ggcgecgetge

gtgatcacca

ttgattgtaa
cagtgtatcce
accccaagcet
ttactgtgaa
tgactgettt
cagaaacaat
caccctataa
ctectgtttg
tcaatcgaga
ttggtgggge
ataggaatgg
atgactatgce
cttttcagat
ccatatttcce
accgaagcta
ggactcacag
cctgttetac
gccatataat
cgattgatgt
gtactgtatt
taagatgact

attcatatga

Homo sapiens

ccgacgggte
tggecgegggt
gtcgggegea
cgttgcggag

tgaacgagga

ggacagtggg
tgcccaagga
cactaaggat
gtctgtcact
gagactcage
tgtaacaggg
agtatgcatg
tattgagact
gcaagagaaa
tgtggccctyg
atcgectette
agaagctggc
gttaccaata
tcctaatgga
cagagacagt
cagacttgtg
tgcaaaacac
ttatatttaa
agtggagatg
ttecttgeaa
tgttgactgt

gatccttgta

gccgetgege
gctettctac
ccgggactgg
cttgacgege

gtacgagacg

attgtaagca
cagtggccag
caccaaacca
tctgatacca
tggcttaaac
gaacgcagtg
gttcccatgg
gaaactgcac
gaaccttaca
gttaccattg
tcaaggaact
actaagaagg
agcaatgaac
atgaatctgt
ggtattccag
ttttgggttt
tggaaaaaga
gaacttttta
cctgaacaca
atattggagt
gaaagtgaat

gtataagcac

cgggccggga
ccgacgetge
taccaccgca
cagctggtac

aggttecctgt

120/161

ccattcagat
ctccagtgac
cagggagtcc
ttcatatctc
tgggccatag
agtacttggt
aaaccagcaa
cecttegaat
aaaaccccaa
ccettettge
gtgcatatag
acaactctat
ccatctegaa
acaaaaacaa
actcagatca
tttaaaccta
gactgaaaaa
ttaaaagttt
attctatatt
tataaaccat
tttcttgctg

aggccatttt

tggeggecac
tctacaccct
tcgaccccac
aggacgagaa

gcaactcttc

PCT/US02/33542

aaccactgca
caaacagcca
ctcaagaaaa
ttggaaactt
cceggeattt
cacagccectg
cctctaccta
gtacaaccct
tttacctttg
tttagtgtgt
caaagggagyg
cctggaaatc
ggaggagttt
tcacagtgaa
ctcacactca
agggaggtga
aagcaatgta
caaatttcag
ttagtatttt
ttactttgtg
tgtcgaacaa

tcagt

cgcgetgetg
gttecegeggyg
cgtgetgetg
cgtgegeggg

acaggagtgg

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

2575

60
120
180
240

300
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aagagactag
ttggacaacc
gtttacgtge
attcaggtgc
tacatccaca
gcacgggcaa
aagaactcaa
15

730

PRT
Homo

<210>
<211>
<212>
<213>

<400> 15

Asn Phe Gly
1

Arg Met Ser

Met Thr Ser

35

Leu Cys Val

50

Arg Glu Ala

65

Pro Ser Asn

Asn Ile Ala

Glu Leu Asp

115

Ala Asn

130

Leu

Ile Thr Glu

gagtcgagea
tccagaaggg
attgtaaggce
acaaatggag
tcaggcectgg
caaaggatgg

gacactecctg

sapiens

Val Ser Gly
5

Phe Val Ile

20

Leu Thr Glu

Cys Glu Ile

Thr Val
70

Thr

Ser Ser

85

Leu

Lys Thr Val

100

Phe Ser Gln

Leu Thr Gln

Met Thr Asp

val

Ala

Ser

Arg

55

Asp

Asp

Asp

Asn

Leu

135

Tyxr

gctgecggetce
agtccaattt
tgggecgetec
tpcagaggag
ccagectggat
gacttttgte

cttgatacag

Glu

Ala

Ser

40

Pro

Cys

Thr

Glu

Asn

120

Thr

Cys

agcacagtag
gctctcaagt
aggagtgcca
gctgtaagag
gttcttaaag
atttcaaaga

aacaaaaaga

Ala Gln

10

Leu

Cys Gln Leu

25

Ile Gln Asn

Trp Phe Thr

Leu
75

Asn Asp

Gln Val Leu

90

Leu Gln Gln

105

Phe Thr Asn

Thr Leu His

Leu Gln Asp

121/161

acatgactgg
accagtcgcet
ctatggtgge
ccatcgecaa
agttccacaa
catgatgtat

gcttaacagg

Gln Ala Ser

vVal Leu Gly

30

Glu
45

Ser Cys

Pro Gln Ser

60

Arg Leu Thr

Leu Leu Gln

Phe Asn

110

Leu

Ile Lys Glu

125

Leu Glu Glu

140

Leu Ser Asn

PCT/US02/33542

gatccecace
gggccagtgt
agcatacctg
gatccggtcea
gcagattact
ggggattaga

ac

Met Ala

15

Leu Leu

Pro Gln
Thr

Tyr

Ile
80

Arg

Ser Asn

95

Leu Thr

Val Gly
Gln

Asn

Leu Gln

360

420

480

540

600

660

712
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145

Glu

Phe

Leu

Ile

Phe

225

Leu

Ser

Leu

Ile

Glu

305

Ala

Pro

Leu

Lys

Asn

Leu

Ala

Lys

Leu

210

Lys

Thr

Leu

Gln

His

290

Leu

Leu

Lys

Glu

Thr

370

Pro

Tyr

Gly

Val

195

Met

Pro

Asp

Sexr

Lys

275

Lys

Gly

AsSp

Leu

Sex

355

vVal

Leu

Ile

Leu

180

Ile

Ile

Leu

Ile

Phe

260

Val

Ile

Ile

Asn

Sexr

340

Leu

Glu

Arg

Asn

165

Lys

Asp

Gly

Ala

Pro

245

Tyr

Pro

Gln

Asn

Leu

325

Tyr

Met

Ser

Cys

150

Asn

Ser

Glu

Asn

230

Gly

Asp

Asn

Glu

Asn

310

Pro

Ile

Leu

Leu

Asp

Asn

Leu

Arg

Asn

215

Leu

Asn

Asn

Leu

Gly

295

Met

Glu

His

Asn

Pro

375

Cys

Gln

Leu

Trp

200

Pro

Arg

Ala

Lys

Lys

280

Asp

Gly

Leu

Arg

Asn

360

Asn

Val

Ile

Arg

185

Phe

val

Ser

Leu

Leu

265

Phe

Phe

Glu

Thr

Leu

345

Asn

Leu

Ile

Ser

170

Leu

Asp

Ile

Leu

val

250

val

Leu

Lys

Leu

Lys

330

Ala

Ala

Arg

His

155

Thr

His

Ser

Gly

val

235

Gly

Lys

Asp

Asn

val

315

Leu

Phe

Leu

Glu

Trp

122/161

Ile

Leu

Thx

Ile

220

Leu

Leu

val

Leu

Met

300

Ser

Glu

Arg

Asn

Ile

380

Tle

Ser
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645 650 655

Ile Ser Leu Ala Ser Ile Ala Val Tyr Phe Ala Lys Arg Phe Lys Arg
660 665 670
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Cys Thr Cys Glu Ile Arg Pro Trp Phe Thr Pro Arg Ser Ile Tyr Met
35 40 45

Glu Ala Ser Thr Val Asp Cys Asn Asp Leu Gly Leu Leu Thr Phe Pro
50 55 60

Ala Arg Leu Pro Ala Asn Thr Gln Ile Leu Leu Leu Gln Thr Asn Asn
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<400> 19
Met Ala Leu Arg Lys Gly Gly Leu Ala Leu Ala Leu Leu Leu Leu Ser
1 5 10 15

Trp Val Ala Leu Gly Pro Arg Ser Leu Glu Gly Ala Asp Pro Gly Thr
20 25 30

Pro Gly Glu Ala Glu Gly Pro Ala Cys Pro Ala Ala Cys Val Cys Ser
35 40 45

Tyr Asp Asp Asp Ala Asp Glu Leu Ser Val Phe Cys Ser Ser Arg Asn

Leu Thr Arg Leu Pro Asp Gly Val Pro Gly Gly Thr Gln Ala Leu Trp
65 70 75 80

Leu Asp Gly Asn Asn Leu Ser Ser Val Pro Pro Ala Ala Phe Gln Asn
85 90 95

Leu Ser Ser Leu Gly Phe Leu Asn Leu Gln Gly Gly Gln Leu Gly Ser
100 105 110

Leu Glu Pro Gln Ala Leu Leu Gly Leu Glu Asn Leu Cys His Leu His
115 120 125

Leu Glu Arg Asn Gln Leu Arg Ser Leu Ala Leu Gly Thr Phe Ala His
130 135 140

Thr Pro Ala Leu Ala Ser Leu Gly Leu Ser Asn Asn Arg Leu Ser Arg
145 150 155 160

Leu Glu Asp Gly Leu Phe Glu Gly Leu Gly Ser Leu Trp Asp Leu Asn
165 170 175

Leu Gly Trp Asn Ser Leu Ala Val Leu Pro Asp Ala Ala Phe Arg Gly
180 185 1920

Leu Gly Ser Leu Arg Glu Leu Val Leu Ala Gly Asn Arg Leu Ala Tyr
195 200 205

Leu Gln Pro Ala Leu Phe Ser Gly Leu Ala Glu Leu Arg Glu Leu Asp
210 215 220 -

Leu Ser Arg Asn Ala Leu Arg Ala Ile Lys Ala Asn Val Phe Val Gln
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Ala Ser Ser Leu Thr Ser Gly Ser Pro Glu Arg Ala Glu Ala Gln
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Tyr Leu Leu Val Ser Asn Gly His Leu Pro Lys Ala Cys Asp Ala
1055 1060 1065

Ser Pro Glu Ser Thr Pro Leu Thr Gly Gln Leu Pro Gly Lyvs Gln
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Arg Val Pro Leu Leu Leu Ala Pro Lys Ser
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<210> 21
<211> 653
<212> PRT

<213> Homo sapiens

<400> 21

Met Lys Leu Leu Trp Gln Val Thr Val His His His Thr Trp Asn Ala
1 5 10 15
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20 25 30
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85 90 95
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100 105 110

Gln Ile Glu Val Gly Ala Phe Asn Gly Leu Ala Ser Leu Asn Thr Leu
115 120 125

Glu Leu Phe Asp Asn Trp Leu Thr Val Ile Pro Ser Gly Ala Phe Glu
130 i35 140
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Ala

Ser

480

Pro
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Ser

Lys

Glu

Asp

545

Glu

Ser

Glu

His

Asp

625

Glu

TYY

Ala

Ser

val

705

Trp

val

Lys

Pro

530

Pro

Arg

Asp

Ala

Arg

610

Arg

Ser

Leu

Pro

Arg

690

Asn

Leu

Ala

Pro

515

Thxr

Trp

Ala

Pro

val

595

Ser

Phe

Ser

val

Arg

675

Gly

Ala

Arg

Ala

500

Gln

Pro

Gln

Ala

Cys

580

Gly

Pro

Gly

Asp

Cys

660

Asp

Gly

Leu

Arg

Ala

Arg

Thr

Arg

Gln

565

ASp

Ala

Arg

Gln

Ser

645

Val

His

val

Leu

Lys
725

Ala

Gly

Ala

Ala

550

Ser

Phe

Asp

Pro

Gln

630

Ala

Glu

Cys

Asp

Val

710

Leu

Gly

Arg

Ser

535

Thr

Asp

Asn

Ser

Leu

615

Pro

Thr

Gly

Ala

Tyr

695

Leu

Arg

Pro

Pro

520

Pro

Lys

Gly

Lys

Ala

600

Gly

Lys

Leu

val

Gly

680

Gln

Leu

Ala

Ala

505

Thr

Gly

His

Gly

Phe

585

Ser

Gly

Phe

Arg

Leu

665

Leu

Leu

Ala

Arg

Pro

Arg

Ser

Arg

Ala

570

Ile

Val

Ala

Glu

650

Gly

Val

Leu

Leu

Arg
730

Gln

Ala

Ala

Leu

555

Gly

Leu

Arg

Arg

Arg

635

Leu

Gly

Thr

Thr

Ala

715

Lys

150/161

Ser

Asp

Pro

540

Gly

Leu

Cys

Trp

Phe

620

Phe

Arg

Arg

Leu

Leu

700

Ala

Gly

Leu

Pro

525

Ser

Thr

Pro

Asn

Ala

605

Arg

val

Gly

val

Pro

685

Ala

Trp

Gly

AsSp

510

Ala

Pro

Glu

Pro

Leu

590

val

Leu

Tyr

Asp

Cys

670

Glu

Leu

Ala

Ala

Leu

Leu

Ala

His

Leu

575

Thr

Arg

Leu

Leu

Thr

655

Pro

Ala

Leu

Ser

Pro
735

His

Ala

Gly

Gln

560

Val

val

Glu

Phe

Pro

640

Pro

val

Gly

Thr

Arg

720

vVal
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His

vVal Arg His

Thr Gly Val

755

Thr Thr Val
770

Asp Arg Phe
785

Arg Glu Asp
<210> 25
<211> 674
<212> PRT
<213> Homo
<400> 25

Met Val Val

1

Thr

Asp

Ile

Ile

65

Asp

Gly

Leu

val

Trp

Asp

50

TVY

Asp

Ile

TYyY

Thr

Leu

35

Ser

Cys

Ala

Pro

Glu
115

740

Ser

Cys

Met

Arg

Met

Ala

Ala

Asp

Leu
805

sapiens

Ala

Ala

20

Phe

Thr

Asn

Thr

Gln

100

Asn

His

Thr

Leu

Thr

Asp

Thr

85

Asp

Asp

Tyr

Asp

Leu

Ser

790

Leu

Pro

Val

Cys

Cys

Arg

70

Leu

Leu

Leu

Sex

Phe

Ser

775

Ala

Gln

Thr

Val.

Tyr

Pro

55

Gly

Tyx

Lys

Asp

Thr

Ser

760

Glu

Gly

Arg

Ala

Met

Gly

Ser

Leu

Leu

Thr

Glu
120

Arg

745

Gly

Ala

Gly

Phe

Thr

Thi

25

Leu

Val

Thr

Gln

Lys

105

Phe

Arg

Phe

Asp

Gly

Ala
810

Ala

10

Thr

Ile

Cys

Ser

Asn

90

Val

Pro

Pro

Gln

Leu

Ala

795

Asp

Thr

Ala

Ala

Arg

Ile

75

Asn

Asn

Ile

151/161

Leu

Ser

Ile

780

Gly

Thr

Thr

Phe

Cys

60

Pro

Gln

Val

Asn

Arg
His
765

Glu

Gly

Thr
Met
Leu
45

ASp
Ala
Ile

Gln

Leu
125

Ser

750

Arg

Phe

Ser

Pro

Asp

30

Thr

Asn

Asp

Asn

val

110

Pro

Met

Pro

Pro

Leu

Thr

15

Leu

Glu

Gly

Ile

Asn

95

Ile

Arg
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Leu Arg Glu

Asp

145

Asn

Lys

Pro

Arg

Arg

225

Asp

Arg

Gln

Thr

Asn

305

Ala

Met

Arg

130

Ser

Ser

Gln

Ser

Ile

210

Arg

Asp

Asn

Lys

Leu

290

Leu

Gln

Trp

Gly

Leu

Val

Leu

Gly

195

Ser

Leu

Thr

Ser

Leu

275

Ala

Thr

Leu

Leu

Leu
355

Leu

Ala

Ser

Lys

180

Leu

Thr

val

Phe

Leu

260

Tyr

Lys

Thr

Leu

Arg

340

Met

His

Arg

Thr

165

Leu

Pro

Ile

Leu

Ser

245

Ala

Leu

Met

Leu

Leu

325

Asp

Cys

Leu

Ile

150

Val

Leu

His

Pro

Asp

230

Arg

Ala

Gln

Axg

Pro

310

Arg

Trp

Gln

Gln

135

Pro

Ser

Phe

Thr

Leu

215

Gly

Leu

Pro

Asp

Glu

295

Arg

Asn

Val

Gly

AsSp

Leu

Ile

Leu

Leu

200

His

Asn

Gln

Pro

Asn

280

Leu

Gly

Asn

Lys

Pro
360

Asn

Leu

Glu

Ser

185

Glu

Ala

Leu

Asn

Leu

265

Ala

Glu

Leu

Pro

Ala

345

Glu

Asn

Glu

Glu

170

Axrg

Glu

Phe

Leu

Leu

250

Asn

Ile

Arg

Phe

Trp

330

Axrg

Lys

Val

Lys

155

AsSp

Asn

Leu

Lys

Ala

235

Thx

Leu

Ser

Leu

Asp

315

Phe

Ala

Val

152/161

Arg

140

Leu

Ala

His

Arg

Gly

220

Asn

Glu

Pro

His

Asp

300

Asp

Cys

Ala

Axrg

Thr

His

Phe

Leu

Leu

205

Leu

Gln

Leu

Ser

Ile

285

Leu

Leu

Gly

Val

Gly
365

Ile

Leu

Ala

Ser

190

Asp

Asn

Arg

Ser

Ala

270

Pro

Ser

Gly

Cys

val

350

Met

Ala

Asp

Asp

175

Ser

Asp

Ser

Ile

Leu

255

Tyr

Asn

Asn

Asn

335

Asn

Ala
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Lys

Gly

385

Ser

Pro

Gly

Asp

Arg

465

Thr

Leu

Ser

Thr

Ala

545

vVal

val

Gly

Asp
370
Gly
Ala
Gly
Asp
Ser
450
Leu
Glu
Glu
Asn
Ala
530

Gly

Ala

Ser

Ile

Val

Thr

Leu

Gly

435

Ile

Ser

Thr

Pro

Ala

515

Asp

Pro

Leu

Gln

Arg
595

Thr

Ala

Thr

Arg

420

Ala

Arg

Trp

Leu

Lys

500

Tyr

Ser

Met

Val

Ala

580

Glu

Ser

Asn

Pro

405

Leu

Lys

Ile

Leu

Val

485

Ser

Val

Tyr

Ala

Phe

565

Gly

Lys

Glu

Ala

390

Gln

Pro

Thr

Thr

Arg

470

Gln

Thr

Ala

Gly

Sexr

550

Leu

Glu

Asp

Met

375

Ala

Gly

Asp

Leu

Trp

455

Leu

Gly

Tyr

Asp

Pro

535

Leu

Phe

Leu

Asp

Asp

Ala

Sex

Ser

Ala

440

Lys

Gly

Asp

Ile

Glu

520

Thr

Pro

Leu

Leu

Tyxr
600

Glu

Lys

Leu

Asn

425

Ile

Ala

His

Lys

Ile

505

Thr

Thr

Leu

val

Thr

585

Met

Cys

Thr

Phe

410

Ile

His

Thr

Ser

Thr

490

Cys

Pro

Thr

Ala

Leu

570

Arg

Glu

Phe

Thr

395

Thr

Asp

val

Leu

Pro

475

Glu

Met

Val

Leu

Gly

555

Gly

Glu

Ser

153/161

Glu

380

Ala

Leu

Tyxr

Lys

Pro

460

Ala

Tyr

vVal

Cys

Asn

540

Ile

Ala

Arg

Gly

Thr

Ser

Lys

Pro

Ala

445

Ala

Val

Leu

Thr

Ala

525

Gln

Ile

Ile

Ala

Thr
605

Gly

Asn

Ala

Met

430

Leu

Ser

Gly

Leu

Met

510

Lys

Glu

Gly

Cys

Tyxr

590

Lys

Pro

His

Lys

415

Ala

Thr

Ser

Ser

Thr

495

Glu

Ala

Gln

Gly

Trp

575

Asn

Lys

Gln

Ala

400

Arg

Thr

Ala

Phe

Ile

480

Ala

Thi

Glu

Asn

Ala

560

Tyr

Arg

Asp

PCT/US02/33542



WO 03/035833

Asn

Asn
625

Ser
610

Pro

Ile

Tyr

Ser Asn Gly

Thr

Tyr

Thr

Thr

<210>
<211>
<212>
<213>

<400>

Arg

26
660
PRT
Homo

26

Met Gly Leu

1

Lys

Leu

Cys

Val

65

Pro

Gly

val

Ser

Leu

Asn

50

Thr

Ala

Asn

Leu

Trp

Ala

35

Glu

Val

Glu

Gln

His
115

Leu Glu

Arg Ala

Ser Ser
645

Gly Tyr
660

sapiens

Gln Thr

Leu Ile
20

Cys Pro

Arg Ser

Leu Tyr

Leu His
85

Leu Asp
100

Leu Gln

Ile

Lys

630

Leu

Arg

Thr

Ile

Ser

Leu

Leu

70

Asn

Glu

Glu

Arg

615

Glu

Cys

Asp

Lys

Ser

vVal

Thr

55

His

val

Phe

Asn

Gly

Glu

Lys

Gly

Trp

Leu

Cys

40

Ser

Asn

Gln

Pro

Asn
120

Pro

Tyr

Ala

Gly
665

Pro

Gly

25

Arg

val

Asn

Ser

Met

105

Ile

Gly

val

Thr

650

Ile

Ser

10

Leu

Cys

Pro

Gln

val

90

Asn

Gln

Leu

val

635

His

Pro

His

Tyr

Asp

Leu

Ile

75

His

Leu

Thr

154/161

Gln

620

His

Thr

Asp

Gly

Ser

Arg

Gly

60

Asn

Thr

Pro

Ile

Met

Thr

Ile

Ile

Ala

Gln

Asn

45

Ile

Asn

Val

Lys

Ser
125

Leu

Ile

Gly

Asp
670

Phe

val

30

Phe

Pro

Ala

Tyr

Asn

110

Arg

Pro

Phe

Tyr

655

Tyr

Phe

15

Ser

Val

Glu

Gly

Leu

95

Val

Ala

Ile

Pro

640

Gly

Ser

Leu

Lys

Tyr

Gly

Phe

80

Tyr

Arg

Ala
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Leu Ala Gln Leu Leu Lys Leu

Ile

145

Leu

Gly

Ala

Leu

Thr

225

Ser

Leu

Ser

Arg

Leu

305

val

Phe

Leu

130

Ser

Lys

Leu

Val

Ile

210

Phe

Leu

Tyr

Asn

Met

290

Thr

Thr

Met

Asn

Thr

Leu

Pxo

Ile

195

Val

Ser

Ser

Leu

Leu

275

Leu

Ala

Glu

Cys

Met
355

val

Leu

vVal

180

Ser

AsSp

His

His

Gln

260

Arg

Thr

Arg

Trp

Gln

340

Asn

Gly

Phe

165

Asp

Asp

Gly

Leu

Pro

245

Asp

Lys

Gln

Asn

Leu

325

Gly

Leu

val

150

Leu

Leu

Met

Asn

Thr

230

Pro

Asn

Leu

Gly

Asn

310

Lys

Pro

Leu

135

Glu

Ser

Gln

Ala

Leu

215

Lys

Pro

Gln

Glu

Val

295

Pro

Tyxr

Glu

Ser

Glu

Asp

Lys

Glu

Phe

200

Leu

Leu

Asp

Ile

Arg

280

Phe

Trp

Ile

Gln

Cys
360

Glu

Gly

Asn

Leu

185

Gln

Thr

Lys

Leu

Asn

265

Leu

Asp

Phe

Pro

val

345

Pro

Leu

Ala

His

170

Arg

Asn

Asn

Glu

Pro

250

His

ASp

Asn

Cys

Ser

330

Arg

Thr

His

Phe

155

Leu

val

Leu

Lys

Phe

235

Gly

Ile

Tle

Leu

Asp

315

Ser

Gly

Thr

155/161

Leu
140
Arg
Ser
Asp
Thr
Gly
220
Ser
Thr
Pro
Ser
Ser
300
Cys
Leu

Met

Thr

Asp

Glu

Ser

Glu

Ser

205

Ile

Ile

His

Leu

Asn

285

Asn

Ser

Asn

Ala

Pro
365

Asp

Ala

val

Asn

190

Leu

Ala

Val

Leu

Thr

270

Asn

Leu

Ile

val

Val

350

Gly

Asn

Ile

Pro

175

Arg

Glu

Glu

Arg

Ile

255

Ala

Gln

Lys

Lys

Arg

335

Arg

Leu
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Leu

Thy

385

Thr

Val

Asn

Ala

Ile

465

Val

Asp

Thr

His

Gly

545

Val

Trp

Thr

Phe Thr Pro

370

Leu

Thr

Thr

AsSp

Tyr

450

val

Asn

Ala

Thr

Glu

530

Leu

Phe

Lys

Lys

Ser

Ser

Pro

Thyr

435

Lys

Gln

Leu

Phe

His

515

Gln

Ile

Cys

Tyr

Lys
595

Ile

Lys

Pro

420

Ser

Leu

Glu

Glu

Asn

500

Ala

Thr

Gly

Trp

Asn

580

Asp

Ala

Pro

Leu

405

Ile

Ile

Thr

Arg

Pro

485

Tyr

Ser

Thr

Gly

His

565

Arg

Asn

Pro

Asn

390

Pro

Ser

Gln

Trp

Ile

Ser

375

Pro

Thx

Glu

val

val

455

val

470 -

Arg

Arg

Tyr

Ser

Ala

550

Met

Gly

Ser

Sexr

Ala

Leu

His

535

val

His

Arg

Ile

Thr

Ser

Ile

Arg

Ser

440

Lys

Ser

Thr

val

Asn

520

Ser

Ile

Lys

Arg

Leu
600

Ala

Arg

Pro

Ile
425

Trp

Met

Gly

Tyr

Glu

505

Asn

Met

Phe

Lys

Lys

585

Glu

Ser

Ser

Asp

410

Gln

Leu

Gly

Glu

Arg

490

Asp

Gly

Gly

Val

Gly

570

Asp

Met

Pro

Tyr

395

Trp

Leu

Ser

His

Lys

475

Ile

Thr

Ser

Ser

Leu

555

Arg

Asp

Thr

156/161

Thr

380

Thr

Asp

Ser

Leu

Ser

460

Gln

Cys

Ile

Asn

Pro

540

val

Tyr

Tyr

Glu

Thr

Pro

Gly

Ile

Phe

445

Leu

His

Leu

Cys

Thr

525

Phe

val

Thr

Cys

Thr
605

Gln

Pro

Arg

His

430

Thr

vVal

Leu

val

Ser

510

Ala

Leu

Leu

Ser

Glu

590

Ser

Pro

Thr

Glu

415

Phe

val

Gly

Ser

Pro

495

Glu

Ser

Leu

Leu

Gln

575

Ala

Phe

Pro

Pro

400

Arg

Val

Met

Gly

Leu

480

Leu

Ala

Ser

Ala

Ser

560

Lys

Gly

Gln
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Ile Val
610

Gln Pro
625

Ile Pro

His Cys

<210>
<211>
<212>
<213>

<400>

Met Ile
1

Leu Phe

Ser Val

Leu Thr
50

Sex Leu Asn

Ile

Asn

His

27
649
PRT
Homo

27

Ser

Leu

Cys

35

Ser

Leu Gln Asn

65

Asn Leu

Glu Phe

Leu

Pro

Glu Asn Asn

115

Tyr Leu Glu

130

Ile Glu Glu

Tyr

Asn

Thr
660

Thr

Met
645

sapiens

Ala

Gln
20

Arg’

Ile

Asn

Lys

Thr

100

Ile

Glu

Gly

Ala

Val

Cys

Pro

Gln

Val

85

Asn

Arg

Leu

Ala

Asn

Pro

630

Arg

Trp

Ala

Asp

Thr

Ile

70

Glu

Leu

Thr

His

Phe

Asp
615

Asn

Tyr

Ser

Pro

Ala

Gly

Asn

Arg

Pro

Ile

Leu

135

Arg

Gln Leu Leu

Gly Gly Ile

Cys Asn Ser

Ile

Leu

Gly

40

Ile

Asn

Ile

Lys

Thr

120

Asp

Asp

Phe

Ser

25

Phe

Pro

Ala

Tyr

Tyr

105

Tyr

Asp

Ser

650

Leu

10

Val

Ile

Glu

Gly

Leu

90

Val

Asp

Asn

Asn

Lys

Asn

635

Ser

Ile

Met

Tyr

Asp

Tle

75

Ty®

Lys

Ser

Ser

Tyr

157/161

Gly
620

Tyr

Val

Gly
Ala
Cys
Ala
60

Pro
His
Glu
Leu
Vai

140

Leu

Asp Phe Arg

Thr Asp Cys

Pro Asp Leu

Thr

Lys

Asn

45

Thr

Ser

Asn

Leu

Ser

125

Ser

Arg

Lys

Ser

30

Asp

Thr

Asp

Ser

His

110

Lys

Ala

Leu

655

Ile

15

Cys

Arg

Leu

Leu

Leu

95

Leu

Ile

val

Leu

Leu

His

640

Glu

Gly

Pro

Phe

TYyTr

Lys

80

Asp

Gln

Pro

Ser

Phe
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145

Leu

Ile

Pro

Asn

vVal

225

Pro

Asn

Leu

Gly

Asn

305

Gln

Pro

Phe

Ala

Val

Ser

Glu

Ser

Leu

210

Asn

val

His

Tyxr

Ile

290

Pro

Ser

Glu

Asp

Ile

370

Thr

Axrg

Glu

Leu

195

Leu

Leu

Asn

Ile

Arg

275

Phe

Trp

Leu

Lys

Cys

355

Pro

Lys

Asn

Leu

180

Gln

Asn

Thx

Leu

Asn

260

Leu

Asp

Tvr

Pro

val

340

Lys

Asn

Gln

His

165

Arg

Gly

Asn

Glu

Pro

245

Arg

Asp

Asp

Cys

val

325

Axg

AsSp

Thr

Pro

150

Leu

Leu

Leu

Leu

230

Gly

Val

Met

Leu

Gly

310

Lys

Gly

Ser

Val

Asp

Ser

Asp

Thr

Gly

215

Ser

Thr

Pro

Ser

Asp

295

Cys

val

Met

Gly

Tyr

375

Ile

Thr
Asp
Ser
200
Leu
Leu
Asn
Pro
Asn
280
Asn
Lys
Asn
Ala
Ile
360

Pro
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