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LIMKS AS MODIFIERS OF PS3 PATHWAY AND 
METHODS OF USE 

REFERENCE TO RELATED APPLICATIONS 

0001. This application is a divisional application of U.S. 
patent application Ser. No. 10/161,453, filed Jun. 3, 2002, 
which claims priority to U.S. provisional patent application 
No. 60/296,076 filed Jun. 5, 2001, No. 60/328,605 filed Oct. 
10, 2001, and No. 60/357,253 filed Feb. 15, 2002. The 
contents of the prior applications are hereby incorporated by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 

0002 The p53 gene is mutated in over 50 different types 
of human cancers, including familial and spontaneous can 
cers, 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 October; 6(10):4055-63; Koshland, Sci 
ence (1993) 262: 1953). 
0003. 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 signals. 
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). 
0004 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 ele 
ments are several with well-characterized roles in either 
regulation of the cell cycle or apoptosis, including 
GADD45, p21/Waf1/Cip1, cyclin G, Bax, IGF-BP3, and 
MDM2 (Levine, Cell (1997) 88:323-331). 
0005 Eukaryotic LIM proteins contain LIM domains, 
highly conserved cysteine-rich structures containing two 
Zinc fingers (Mizuno, K. et al. (1994) Oncogene 9: 1605 
1612, 1994). Zinc fingers usually function by binding to 
DNA or RNA. However, it is believed that the LIM motif 
mediates protein-protein interactions. LIM kinase (LIMK) 
belongs to a small Subfamily of kinases with a unique 
combination of two N-terminal LIM motifs and a C-terminal 
protein kinase domain. These LIM motifs and kinase 
domains are linked by a proline-serine-rich region contain 
ing several putative casein kinase and map kinase recogni 
tion sites (Mizuno, K. et al. (1994) supra). LIM kinases and 
their pathway proteins are believed to contribute to Rho 
induced reorganization of the actin cytoskeleton (Maekawa 
et al. (1999) Science 285: 895-898). 
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0006 LIM kinase 1 (LIMK1) contains a serine/threonine 
kinase with two LIM domains. It mediates signaling from 
Rho to the actin cytoskeleton via phosphorylation of cofilin, 
is involved in T cell chemotaxis, is activated during mitosis, 
and may regulate cell cycle progression. LIMK1 lacks a 
signal peptide and putative transmembrane domains, and 
therefore it may be a component of an intracellular signaling 
pathway and is likely involved in brain development (Tassa 
behji, M., et al. (1996) Nature Genet. 13: 272-273). LIMK1 
demonstrates 95% homology with the murine LIMK1 gene 
and therefore the function of this gene should also be highly 
conserved (Proschel, C., et al. (1995) Oncogene 11: 1271 
1281). Limk1 is expressed in the central nervous system 
during embryogenesis (Proschel, C., et al. (1995) supra). 
LIMK1 has also been identified as a potential activator of 
serum response factor, which regulates transcription of 
many serum-inducible and muscle-specific genes (Sotirop 
oulos, A., et al. (1999) Cell 98: 159-169). LIMK1 has been 
identified as a candidate for the unexplained neurologic 
features of Williams syndrome (Tassabehji, M. et al. (1996) 
Supra). 

0007 LIM kinase 2 (LIMK2), a second member of the 
LIMK family, has a domain structure similar to LIMK1 
with a serine/threonine protein kinase with two LIM motifs 
(Okano, I. et al. (1995) Science 285: 895-898). It also 
phosphorylates cofilin and regulates Rho family-dependent 
actin cytoskeletal rearrangement. LIMK2 has two alterna 
tive transcripts, LIMK2a and LIMK2b. Both forms of 
LIMK2 are expressed in a wide variety of tissues, with 
placenta showing the highest expression levels (Osada, H. et 
al. (1996) Biochem. Biophys. Res. Commun. 229:582-589). 
LMK2a contains two LIM domains, a PDZ domain, and a 
kinase domain. LIMK2b has only 1.5 LIM domains, which 
is thought to be involved in protein-protein interactions; the 
PDZ domain was originally recognized in a family of 
proteins related to the Drosophila lethal discs-large tumor 
Suppressor gene product Dlga which functions in in protein 
protein interactions targeting the protein to the Submembra 
nous compartment. Several Studies have shown that 
LIMK2a (63 kD protein) resides in the cytoplasm and 
nucleus while the LIMK2b (58 kD protein) is found mainly 
in the cytoplasm (Okano, I. et al. (1995) supra). 
0008 Testis-specific protein kinase (TESK) is a probable 
member of the LIMK subfamily of serine/threonine protein 
kinases, and has strong similarity to rat Rn.7006, which is 
expressed specifically in testicular germ cells and may have 
a role in spermatogenesis. The protein kinase of the human 
TESK1 is structurally similar to both LIMK1 and LIMK2 
(Toshima, J. et al. (1995) J. Biol. Chem. 270: 31331-31337). 
Testis-specific kinase 2 protein kinase (TESK2) is a member 
of the LIMK/TESK subfamily of serine/threonine protein 
kinases, and may play a role in spermatogenesis. TESK2 
exhibits dual specific protein kinase activity on both serine/ 
threonine and tyrosine. It is predominantly expressed in the 
testis and prostate (Rosok, O. et al. (1999) Genomics 61: 
44-54). 
0009. The ability to manipulate the genomes of model 
organisms such as Drosophila provides a powerful means to 
analyze biochemical processes that, due to significant evo 
lutionary conservation, has direct relevance to more com 
plex vertebrate organisms. Due to a high level of gene and 
pathway conservation, the strong similarity of cellular pro 
cesses, and the functional conservation of genes between 
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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 
B Met al., 1985 EMBO.J. 4:1551-1557: Gateff E. 1982 Adv. 
Cancer Res. 37: 33-74; Watson K L., et al., 1994 J Cell Sci. 
18:19-33; Miklos GL, and Rubin G. M. 1996 Cell 86:521 
529; Wassarman D A, et al., 1995 Curr Opin Gen Dev 5: 
44-50; and Booth D R. 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. Addi 
tional 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 over 
lapping 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 iden 
tified that may be attractive candidate targets for novel 
therapeutics. 

0010 All references cited herein, including sequence 
information in referenced Genbank identifier numbers and 
website references, are incorporated herein in their entire 
ties. 

SUMMARY OF THE INVENTION 

0011 We have discovered genes that modify the p53 
pathway in Drosophila, and identified their human 
orthologs, hereinafter referred to as LIMK. The invention 
provides methods for utilizing these p53 modifier genes and 
polypeptides to identify candidate therapeutic agents that 
can be used in the treatment of disorders associated with 
defective p53 function. Preferred LIMK-modulating agents 
specifically bind to LIMK polypeptides and restore p53 
function. Other preferred LIMK-modulating agents are 
nucleic acid modulators such as antisense oligomers and 
RNAi that repress LIMK gene expression or product activity 
by, for example, binding to and inhibiting the respective 
nucleic acid (i.e. DNA or mRNA). 
0012 LIMK-specific modulating agents may be evalu 
ated by any convenient in vitro or in vivo assay for molecu 
lar interaction with a LIMK polypeptide or nucleic acid. In 
one embodiment, candidate p53 modulating agents are 
tested with an assay system comprising a LIMK polypeptide 
or nucleic acid. Candidate 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. LIMK-modulating 
agents include LIMK related proteins (e.g. dominant nega 
tive mutants, and biotherapeutics); LIMK-specific antibod 
ies; LIMK-specific antisense oligomers and other nucleic 
acid modulators; and chemical agents that specifically bind 
LIMK or compete with LIMK binding target. In one specific 
embodiment, a Small molecule modulator is identified using 
a kinase assay. In specific embodiments, the screening assay 
system is selected from a binding assay, an apoptosis assay, 
a cell proliferation assay, an angiogenesis assay, and a 
hypoxic induction assay. 
0013 In another embodiment, candidate p53 pathway 
modulating agents are further tested using a second assay 
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system that detects changes in the p53 pathway, Such as 
angiogenic, apoptotic, or cell proliferation changes pro 
duced 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). 

0014. The invention further provides methods for modu 
lating the p53 pathway in a mammalian cell by contacting 
the mammalian cell with an agent that specifically binds a 
LIMK polypeptide or nucleic acid. The agent may be a small 
molecule modulator, a nucleic acid modulator, or an anti 
body and may be administered to a mammalian animal 
predetermined to have a pathology associated the p53 path 
way. 

DETAILED DESCRIPTION OF THE 
INVENTION 

00.15 Genetic screens were designed to identify modifi 
ers of the p53 pathway in Drosophila in which p53 was 
overexpressed in the wing (Ollmann M. et al., Cell 2000 
101: 91-101). The CG6027/cdi/tsk gene was identified as a 
modifier of the p53 pathway. Accordingly, vertebrate 
orthologs of these modifiers, and preferably the human 
orthologs, LIMK genes (i.e., nucleic acids and polypeptides) 
are attractive drug targets for the treatment of pathologies 
associated with a defective p53 signaling pathway, Such as 
CaCC. 

0016. In vitro and in vivo methods of assessing LIMK 
function are provided herein. Modulation of the LIMK 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 diagnos 
tics and therapeutic modalities for p53 related pathologies. 
LIMK-modulating agents that act by inhibiting or enhancing 
LIMK expression, directly or indirectly, for example, by 
affecting a LIMK function Such as enzymatic (e.g., catalytic) 
or binding activity, can be identified using methods provided 
herein. LIMK modulating agents are useful in diagnosis, 
therapy and pharmaceutical development. 

Nucleic Acids and Polypeptides of the Invention 

0017 Sequences related to LIMK nucleic acids and 
polypeptides that can be used in the invention are disclosed 
in Genbank (referenced by Genbank identifier (GI) number) 
as GIis 11421438 (SEQ ID NO:1), 8051614 (SEQ ID 
NO:2), 8051616 (SEQ ID NO:3), 565279 (SEQ ID NO:4), 
10439425 (SEQ ID NO:5), 2078469 (SEQ ID NO:6), 
8051617 (SEQ ID NO:7), 8051619 (SEQ ID NO:8), 
15341773 (SEQ ID NO:9), 13928783 (SEQ ID NO:10), 
5454109 (SEQ ID NO:11), 14739649 (SEQ ID NO:12), 
15080032 (SEQ ID NO:13), 1805594 (SEQ ID NO:14), 
6005895 (SEQ ID NO:15), 18549250 (SEQ ID NO:16), 
15207800 (SEQID NO:17), and 14042344 (SEQID NO:18) 
for nucleic acid, and GIis 11421439 (SEQ ID NO:19), 
4505001 (SEQ ID NO:20), 2078472 (SEQ ID NO:21), 
5031869 (SEQ ID NO:22), 24.99660 (SEQ ID NO:23), 
5454110 (SEQ ID NO:24) and 6005896 (SEQ ID NO:25) 
for polypeptides. 
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0018) LIMKs are kinase proteins with kinase domains. 
The term “LIMK polypeptide” refers to a full-length LIMK 
protein or a functionally active fragment or derivative 
thereof. A “functionally active’ LIMK fragment or deriva 
tive exhibits one or more functional activities associated 
with a full-length, wild-type LIMK protein, such as anti 
genic or immunogenic activity, enzymatic activity, ability to 
bind natural cellular substrates, etc. The functional activity 
of LIMK 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. For purposes herein, functionally active 
fragments also include those fragments that comprise one or 
more structural domains of a LIMK, Such as a kinase domain 
or a binding domain. Protein domains can be identified using 
the PFAM program (Bateman A., et al., Nucleic Acids Res, 
1999, 27:260-2: http://pfam.wustl.edu). For example, the 
LIM domains of LIMK from GIH 4505001 (SEQID NO:20) 
are located at approximately amino acid residues 80 to 136 
and 139 to 198 (PFAM 00412). The LIM domains of LIMK 
from GI# 5031869 (SEQ ID NO:22) are located at approxi 
mately amino acid residues 12 to 69, 72 to 129 (PFAM 
00412). Further, the kinase domains of LIMK from GIis 
4505001, 5031869, 5454110 and 6005896 (SEQ ID NOs: 
20, 22, 24, and 25, respectively) are located at approxi 
mately amino acid residues 394 to 652 for GIH 4505001, 
310-518 for GI#5031869, 57 to 314 for GIH5454110, and 62 
to 117 and 120 to 289 for GI#6005896, respectively 
(PFAM00069). Methods for obtaining LIMK polypeptides 
are also further described below. In some embodiments, 
preferred fragments are functionally active, domain-contain 
ing 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 any one of 
SEQ ID NOS:19, 20, 21, 22, 23, 24, or 25 (a LIMK). In 
further preferred embodiments, the fragment comprises the 
entire kinase (functionally active) domain. 

0019. The term “LIMK nucleic acid” refers to a DNA or 
RNA molecule that encodes a LIMK polypeptide. Prefer 
ably, the LIMK 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 LIMK. 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 orthologif 
the best hit sequence from the forward BLAST result 
retrieves the original query sequence in the reverse BLAST 
(Huynen M A and Bork P. Proc Natl Acad Sci (1998) 
95:5849-5856; Huynen MAet al., Genome Research (2000) 
10:1204-1210). Programs for multiple sequence alignment, 
such as CLUSTAL (Thompson J D et al., 1994, Nucleic 
Acids Res 22:4673-4680) may be used to highlight con 
served regions and/or residues of orthologous proteins and 
to generate phylogenetic trees. In a phylogenetic tree rep 
resenting multiple homologous sequences from diverse spe 
cies (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 
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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 in 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 nucle 
otides 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 et al., J. Mol. Biol. 
(1997) 215:403-410; http://blast.wustl.edu/blast/README 
.html) with all the search parameters set to default values. 
The HSPS and HSPS2 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 inter 
est 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 iden 
tity is being reported. "Percent (%) amino acid sequence 
similarity is determined by doing the same calculation as 
for determining % amino acid sequence identity, but includ 
ing conservative amino acid substitutions in addition to 
identical amino acids in the computation. 

0020. 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 phenylala 
nine, tryptophan, and tyrosine; interchangeable hydrophobic 
amino acids are leucine, isoleucine, methionine, and valine; 
interchangeable polar amino acids are glutamine and aspar 
agine; interchangeable basic amino acids are arginine, lysine 
and histidine, interchangeable acidic amino acids are aspar 
tic acid and glutamic acid; and interchangeable Small amino 
acids are alanine, serine, threonine, cysteine and glycine. 

0021 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 http://www.ebi.ac.uk/MPsrch/: 
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 nor 
malized 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.” 
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0022 Derivative nucleic acid molecules of the subject 
nucleic acid molecules include sequences that hybridize to 
the nucleic acid sequence of any of SEQID NOs: 1 through 
18. The stringency of hybridization can be controlled by 
temperature, ionic strength, pH, and the presence of dena 
turing agents such as formamide during hybridization and 
washing. Conditions routinely used are set out in readily 
available procedure texts (e.g., Current Protocol in Molecu 
lar Biology, Vol. 1, Chap. 2.10, John Wiley & Sons, Pub 
lishers (1994); Sambrook et al., Molecular Cloning, Cold 
Spring Harbor (1989)). In some embodiments, 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 through 18 under stringent 
hybridization conditions that comprise: prehybridization of 
filters containing nucleic acid for 8 hours to overnight at 65° 
C. in a solution comprising 6x single strength citrate (SSC) 
(1xSSC is 0.15 M NaCl, 0.015 M Na citrate; pH 7.0), 5x 
Denhardt’s solution, 0.05% sodium pyrophosphate and 100 
ug/ml herring sperm DNA; hybridization for 18-20 hours at 
65° C. in a solution containing 6xSSC, 1x Denhardt’s 
solution, 100 ug/ml yeast tRNA and 0.05% sodium pyro 
phosphate; and washing of filters at 65° C. for 1 h in a 
solution containing 0.2xSSC and 0.1% SDS (sodium dode 
cyl sulfate). 
0023. In other embodiments, moderately stringent 
hybridization conditions are used that comprise: pretreat 
ment of filters containing nucleic acid for 6 hat 40°C. in a 
solution containing 35% formamide, 5xSSC, 50 mM Tris 
HCl (pH7.5), 5 mM EDTA, 0.1% PVP, 0.1% Ficoll, 1% 
BSA, and 500 g/ml denatured salmon sperm DNA; hybrid 
ization for 18-20 h at 40°C. in a solution containing 35% 
formamide, 5xSSC, 50 mM Tris-HCl (pH7.5), 5 mM EDTA, 
0.02% PVP 0.02% Ficoll, 0.2% BSA, 100 ug/ml salmon 
sperm DNA, and 10% (wt/vol) dextran sulfate; followed by 
washing twice for 1 hour at 55° C. in a solution containing 
2XSSC and 0.1% SDS. 

0024. Alternatively, low stringency conditions can be 
used that comprise: incubation for 8 hours to overnight at 
37°C. in a solution comprising 20% formamide, 5xSSC, 50 
mM sodium phosphate (pH 7.6), 5x Denhardt’s solution, 
10% dextran sulfate, and 20 ug/ml denatured sheared 
salmon sperm DNA; hybridization in the same buffer for 18 
to 20 hours; and washing of filters in 1xSSC at about 37° C. 
for 1 hour. 

Isolation, Production, Expression, and Mis-expression of 
LIMK Nucleic Acids and Polypeptides 

0.025 LIMK nucleic acids and polypeptides, useful for 
identifying and testing agents that modulate LIMK function 
and for other applications related to the involvement of 
LIMK in the p53 pathway. LIMK nucleic acids and deriva 
tives 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, pro 
duction, 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 for antibody 
generation may require structural integrity of particular 
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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 
a LIMK protein for assays used to assess LIMK 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 SJ and Hames B D (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 J E et al. Current Protocols 
in Protein Science (eds.), 1999, John Wiley & Sons, New 
York). In particular embodiments, recombinant LIMK 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 recombi 
nant cells are used in cell-based screening assay systems of 
the invention, as described further below. 

0026. The nucleotide sequence encoding a LIMK 
polypeptide can be inserted into any appropriate expression 
vector. The necessary transcriptional and translational sig 
nals, including promoter/enhancer element, can derive from 
the native LIMK 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, etc.); insect cell 
systems infected with virus (e.g. baculovirus); microorgan 
isms such as yeast containing yeast vectors, or bacteria 
transformed with bacteriophage, plasmid, or cosmid DNA. 
A host cell Strain that modulates the expression of modifies, 
and/or specifically processes the gene product may be used. 

0027. To detect expression of the LIMK gene product, the 
expression vector can comprise a promoter operably linked 
to a LIMK gene nucleic acid, one or more origins of 
replication, and, one or more selectable markers (e.g. thy 
midine kinase activity, resistance to antibiotics, etc.). Alter 
natively, recombinant expression vectors can be identified 
by assaying for the expression of the LIMK gene product 
based on the physical or functional properties of the LIMK 
protein in in vitro assay systems (e.g. immunoassays). 

0028. The LIMK 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 
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 et al., 
Nature (1984) 310:105-111). 
0029. Once a recombinant cell that expresses the LIMK 
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, cite purification ref 
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erence). Alternatively, native LIMK proteins can be purified 
from natural Sources, by standard methods (e.g. immunoaf 
finity 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. 

0030 The methods of this invention may also use cells 
that have been engineered for altered expression (mis 
expression) of LIMK 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 expres 
sion that would otherwise normally occur). 
Genetically Modified Animals 

0031 Animal models that have been genetically modified 
to alter LIMK 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 LIMK in a p53 pathway process 
such as apoptosis or cell proliferation. Preferably, the altered 
LIMK expression results in a detectable phenotype. Such as 
decreased or increased levels of cell proliferation, angio 
genesis, or apoptosis compared to control animals having 
normal LIMK expression. The genetically modified animal 
may additionally have altered p53 expression (e.g. p53 
knockout). Preferred genetically modified animals are mam 
mals such as primates, rodents (preferably mice), cows, 
horses, goats, sheep, pigs, dogs and cats. Preferred non 
mammalian species include Zebrafish, C. elegans, and 
Drosophila. Preferred 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 trans 
genic animals by genetic manipulation of, for example, 
embryos or embryonic stem cells of the host animal. 

0032 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., Manipulat 
ing the Mouse Embryo, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y., (1986); for particle bom 
bardment see U.S. Pat. No. 4,945,050, by Sandford et al.: 
for transgenic Drosophila see Rubin and Spradling, Science 
(1982) 218:348-53 and U.S. Pat. No. 4,670,388; for trans 
genic insects see Berghammer A. J. et 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 microinjec 
tion 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 
11.12; and for culturing of embryonic stem (ES) cells and the 
Subsequent production of transgenic animals by the intro 
duction of DNA into ES cells using methods such as 
electroporation, calcium phosphate/DNA precipitation and 
direct injection see, e.g., Teratocarcinomas and Embryonic 
StemCells, A Practical Approach, E. J. Robertson, ed., IRL 
Press (1987)). Clones of the nonhuman transgenic animals 
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can be produced according to available methods (see Wil 
mut, I. et al. (1997) Nature 385:810-813; and PCT Interna 
tional Publication Nos. WO 97/07668 and WO 97/07669). 
0033. In one embodiment, the transgenic animal is a 
“knock-out' animal having a heterozygous or homozygous 
alteration in the sequence of an endogenous LIMK gene that 
results in a decrease of LIMK function, preferably such that 
LIMK expression is undetectable or insignificant. Knock 
out animals are typically generated by homologous recom 
bination with 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 trans 
gene to functionally disrupt it. The transgene can be a human 
gene (e.g., from a human genomic clone) but more prefer 
ably is an ortholog of the human gene derived from the 
transgenic host species. For example, a mouse LIMK gene 
is used to construct a homologous recombination vector 
Suitable for altering an endogenous LIMK gene in the mouse 
genome. Detailed methodologies for homologous recombi 
nation 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) 
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 M H et al., 
(1994) Scan J Immunol 40:257-264; Declerck P J et al., 
(1995) J Biol. Chem. 270:8397-400). 
0034. 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 LIMK gene, e.g., by 
introduction of additional copies of LIMK, or by operatively 
inserting a regulatory sequence that provides for altered 
expression of an endogenous copy of the LIMK gene. Such 
regulatory sequences include inducible, tissue-specific, and 
constitutive promoters and enhancer elements. The knock-in 
can be homozygous or heterozygous. 
0035 Transgenic nonhuman animals can also be pro 
duced 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 P 1 (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 recom 
binase and a selected protein are required. Such animals can 
be provided through the construction of “double transgenic 
animals, e.g., by mating two transgenic animals, one con 
taining a transgene encoding a selected protein and the other 
containing a transgene encoding a recombinase. 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). In 
a preferred embodiment, both Cre-LoxP and Flp-Frt 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). 
0036) The genetically modified animals can be used in 
genetic studies to further elucidate the p53 pathway, as 
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animal models of disease and disorders implicating defec 
tive 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 
LIMK function and phenotypic changes are compared with 
appropriate control animals such as genetically modified 
animals that receive placebo treatment, and/or animals with 
unaltered LIMK expression that receive candidate therapeu 
tic agent. 

0037. In addition to the above-described genetically 
modified animals having altered LIMK function, animal 
models having defective p53 function (and otherwise normal 
LIMK 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 

0038. The invention provides methods to identify agents 
that interact with and/or modulate the function of LIMK 
and/or the p53 pathway. 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 LIMK 
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 
LIMK activity by administering a LIMK-interacting or 
-modulating agent. 

0039. In a preferred embodiment, LIMK-modulating 
agents inhibit or enhance LIMK activity or otherwise affect 
normal LIMK function, including transcription, protein 
expression, protein localization, and cellular or extra-cellu 
lar activity. In a further preferred embodiment, the candidate 
p53 pathway-modulating agent specifically modulates the 
function of the LIMK. The phrases “specific modulating 
agent”, “specifically modulates’, etc., are used herein to 
refer to modulating agents that directly bind to the LIMK 
polypeptide or nucleic acid, and preferably inhibit, enhance, 
or otherwise alter, the function of the LIMK. The term also 
encompasses modulating agents that alter the interaction of 
the LIMK with a binding partner or substrate (e.g. by 
binding to a binding partner of a LIMK, or to a protein/ 
binding partner complex, and inhibiting function). 

0040 Preferred LIMK-modulating agents include small 
molecule compounds; LIMK-interacting proteins, including 
antibodies and other biotherapeutics; and nucleic acid modu 
lators 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 car 
riers or excipients. Techniques for formulation and admin 
istration of the compounds may be found in "Remington's 
Pharmaceutical Sciences’ Mack Publishing Co., Easton, Pa., 
19" edition. 
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0041) Small Molecule Modulators 
0042. Small molecules, are often preferred to modulate 
function of proteins with enzymatic function, and/or con 
taining protein interaction domains. Chemical agents, 
referred to in the art as “small molecule' compounds are 
typically organic, non-peptide molecules, having a molecu 
lar 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 synthe 
sized molecules, for instance, compounds from combinato 
rial chemical libraries. Synthetic compounds may be ratio 
nally designed or identified based on known or inferred 
properties of the LIMK 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 LIMK-modulating activity. Methods for gener 
ating and obtaining compounds are well known in the art 
(Schreiber S L. Science (2000) 151: 1964-1969; Radmann J 
and Gunther J, Science (2000) 151:1947-1948). 
0043 Small molecule modulators identified from screen 
ing assays, as described below, can be used as lead com 
pounds from which candidate clinical compounds may be 
designed, optimized, and synthesized. Such clinical com 
pounds 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. 

0044) Protein Modulators 
0045 Specific LIMK-interacting proteins are useful in a 
variety of diagnostic and therapeutic applications related to 
the p53 pathway and related disorders, as well as in valida 
tion assays for other LIMK-modulating agents. In a pre 
ferred embodiment, LIMK-interacting proteins affect nor 
mal LIMK function, including transcription, protein 
expression, protein localization, and cellular or extra-cellu 
lar activity. In another embodiment, LIMK-interacting pro 
teins are useful in detecting and providing information about 
the function of LIMK proteins, as is relevant to p53 related 
disorders, such as cancer (e.g., for diagnostic means). 
0046) An LIMK-interacting protein may be endogenous, 

i.e. one that naturally interacts genetically or biochemically 
with a LIMK, such as a member of the LIMK pathway that 
modulates LIMK expression, localization, and/or activity. 
LIMK-modulators include dominant negative forms of 
LIMK-interacting proteins and of LIMK proteins them 
selves. Yeast two-hybrid and variant screens offer preferred 
methods for identifying endogenous LIMK-interacting pro 
teins (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 S Fet al., Gene (2000) 250:1-14: Drees B L 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. 
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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 J R 3", Trends Genet (2000) 16:5-8). 
0047. An LIMK-interacting protein may be an exogenous 
protein, such as a LIMK-specific antibody or a T-cell antigen 
receptor (see, e.g., Harlow and Lane (1988) Antibodies. A 
Laboratory Manual, Cold Spring Harbor Laboratory; Har 
low and Lane (1999) Using antibodies: a laboratory manual. 
Cold Spring Harbor, N.Y.: Cold Spring Harbor Laboratory 
Press). LIMK antibodies are further discussed below. 
0.048. In preferred embodiments, a LIMK-interacting 
protein specifically binds a LIMK protein. In alternative 
preferred embodiments, a LIMK-modulating agent binds a 
LIMK substrate, binding partner, or cofactor. 

0049 Antibodies 
0050. In another embodiment, the protein modulator is a 
LIMK specific antibody agonist or antagonist. The antibod 
ies have therapeutic and diagnostic utilities, and can be used 
in screening assays to identify LIMK modulators. The 
antibodies can also be used in dissecting the portions of the 
LIMK pathway responsible for various cellular responses 
and in the general processing and maturation of the LIMK. 
0051 Antibodies that specifically bind LIMK polypep 
tides can be generated using known methods. Preferably the 
antibody is specific to a mammalian ortholog of LIMK 
polypeptide, and more preferably, to human LIMK. Anti 
bodies may be polyclonal, monoclonal (mAbs), humanized 
or chimeric antibodies, single chain antibodies, Fab frag 
ments, F(ab'). Sub.2 fragments, fragments produced by a FAb 
expression library, anti-idiotypic (anti-Id) antibodies, and 
epitope-binding fragments of any of the above. Epitopes of 
LIMK which are particularly antigenic can be selected, for 
example, by routine screening of LIMK polypeptides for 
antigenicity or by applying a theoretical method for select 
ing antigenic regions of a protein (Hopp and Wood (1981), 
Proc. Natl. 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:19, 20, 21, 22, 23, 24, or 25. Mono 
clonal antibodies with affinities of 10 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 gener 
ated against crude cell extracts of LIMK or substantially 
purified fragments thereof. If LIMK fragments are used, 
they preferably comprise at least 10, and more preferably, at 
least 20 contiguous amino acids of a LIMK protein. In a 
particular embodiment, LIMK-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. 
0.052 The presence of LIMK-specific antibodies is 
assayed by an appropriate assay Such as a Solid phase 
enzyme-linked immunosorbant assay (ELISA) using immo 
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bilized corresponding LIMK polypeptides. Other assays, 
Such as radioimmunoassays or fluorescent assays might also 
be used. 

0053 Chimericantibodies specific to LIMK 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 pro 
duced by splicing together genes that 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 anti 
bodies, can be generated by grafting complementary-deter 
mining regions (CDRs) (Carlos, T. M., J. M. Harlan. 1994. 
Blood 84:2068-2101) of mouse antibodies into a back 
ground of human framework regions and constant regions 
by recombinant DNA technology (Riechmann L. M. 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 S L. 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). 
0054 LIMK-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). 
0055) Other suitable techniques for antibody production 
involve in vitro exposure of lymphocytes 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 modu 
lators (Harlow and Lane, 1988, supra). 
0056. The polypeptides and antibodies of the present 
invention may be used with or without modification. Fre 
quently, 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 tech 
niques are known and are reported extensively in both the 
scientific and patent literature. Suitable labels include radio 
nuclides, enzymes, Substrates, cofactors, inhibitors, fluores 
cent moieties, fluorescent emitting lanthanide metals, 
chemiluminescent moieties, bioluminescent moieties, mag 
netic particles, 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 cytoplas 
mic polypeptides may be delivered and reach their targets by 
conjugation with membrane-penetrating toxin proteins (U.S. 
Pat. No. 6,086,900). 
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0057 When used therapeutically in a patient, the anti 
bodies of the subject invention are typically administered 
parenterally, when possible at the target site, or intrave 
nously. The therapeutically effective dose and dosage regi 
men 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 dos 
age 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. Nonacqueous 
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’ concentra 
tions in Such vehicles are typically in the range of about 1 
mg/ml to about 10 mg/ml. Immunotherapeutic methods are 
further described in the literature (U.S. Pat. No. 5,859,206; 
WO0073469). 
0.058 Nucleic Acid Modulators 
0059) Other preferred LIMK-modulating agents com 
prise nucleic acid molecules, such as antisense oligomers or 
double stranded RNA (dsRNA), which generally inhibit 
LIMK activity. Preferred nucleic acid modulators interfere 
with the function of the LIMK nucleic acid such as DNA 
replication, transcription, translocation of the LIMK RNA to 
the site of protein translation, translation of protein from the 
LIMK RNA, splicing of the LIMK RNA to yield one or 
more mRNA species, or catalytic activity which may be 
engaged in or facilitated by the LIMK RNA. 
0060. In one embodiment, the antisense oligomer is an 
oligonucleotide that is sufficiently complementary to a 
LIMK mRNA to bind to and prevent translation, preferably 
by binding to the 5' untranslated region. LIMK-specific 
antisense oligonucleotides, preferably range from at least 6 
to about 200 nucleotides. In some embodiments the oligo 
nucleotide is preferably at least 10, 15, or 20 nucleotides in 
length. In other embodiments, the oligonucleotide is pref 
erably 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. 
0061. 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 WO99/18193; Probst J C, Antisense Oligodeoxynucle 
otide and Ribozyme Design, Methods. (2000) 22(3):271 
281; Summerton J, and Weller D. 1997 Antisense Nucleic 
Acid Drug Dev.:7:187-95; U.S. Pat. No. 5,235,033; and U.S. 
Pat. No. 5,378,841). 
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0062 Alternative preferred LIMK nucleic acid modula 
tors are double-stranded RNA species mediating RNA inter 
ference (RNAi). RNAi is the process of sequence-specific, 
post-transcriptional gene silencing in animals and plants, 
initiated by double-stranded RNA (dsRNA) that is homolo 
gous 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); 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: WO9932619; 
Elbashir S M, et al., 2001 Nature 411:494-498). 

0063 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 J. F. et al. Current Concepts 
in Antisense Drug Design, J Med. Chem. (1993) 36:1923 
1937; Tonkinson J Let al., Antisense Oligodeoxynucleotides 
as Clinical Therapeutic Agents, Cancer Invest. (1996) 14:54 
65). Accordingly, in one aspect of the invention, a LIMK 
specific nucleic acid modulator is used in an assay to further 
elucidate the role of the LIMK in the p53 pathway, and/or its 
relationship to other members of the pathway. In another 
aspect of the invention, a LIMK-specific antisense oligomer 
is used as a therapeutic agent for treatment of p53-related 
disease states. 

Assay Systems 

0064. The invention provides assay systems and screen 
ing methods for identifying specific modulators of LIMK 
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 LIMK nucleic acid or protein. In 
general, secondary assays further assess the activity of a 
LIMK modulating agent identified by a primary assay and 
may confirm that the modulating agent affects LIMK in a 
manner relevant to the p53 pathway. In some cases, LIMK 
modulators will be directly tested in a secondary assay. 

0065. In a preferred embodiment, the screening method 
comprises contacting a Suitable assay system comprising a 
LIMK polypeptide with a candidate agent under conditions 
whereby, but for the presence of the agent, the system 
provides a reference activity (e.g. kinase activity), which is 
based on the particular molecular event the screening 
method detects. A statistically significant difference between 
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the agent-biased activity and the reference activity indicates 
that the candidate agent modulates LIMKactivity, and hence 
the p53 pathway. 
0.066 Primary Assays 

0067. The type of modulator tested generally determines 
the type of primary assay. 

0068 Primary Assays for Small Molecule Modulators 
0069. For small molecule modulators, screening 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 to assays using 
live cells, dead cells, or a particular cellular fraction, such as 
a membrane, endoplasmic reticulum, or mitochondrial frac 
tion. The term "cell free” encompasses assays using Sub 
stantially purified protein (either endogenous or recombi 
nantly 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 messen 
gers, immunogenicty 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. 
0070 Cell-based screening assays usually require sys 
tems for recombinant expression of LIMK and any auxiliary 
proteins demanded by the particular assay. Appropriate 
methods for generating recombinant proteins produce Suf 
ficient quantities of proteins that retain their relevant bio 
logical activities and are of Sufficient purity to optimize 
activity and assure assay reproducibility. Yeast two-hybrid 
and variant Screens, and mass spectrometry provide pre 
ferred methods for determining protein-protein interactions 
and elucidation of protein complexes. In certain applica 
tions, when LIMK-interacting proteins are used in screens to 
identify Small molecule modulators, the binding specificity 
of the interacting protein to the LIMK protein may be 
assayed by various known methods such as Substrate pro 
cessing (e.g. ability of the candidate LIMK-specific binding 
agents to function as negative effectors in LIMK-expressing 
cells), binding equilibrium constants (usually at least about 
107M", preferably at least about 10 M', more preferably 
at least about 10 M'), and immunogenicity (e.g. ability to 
elicit LIMK 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. 

0071. The screening assay may measure a candidate 
agents ability to specifically bind to or modulate activity of 
a LIMK polypeptide, a fusion protein thereof, or to cells or 
membranes bearing the polypeptide or fusion protein. The 
LIMK polypeptide can be full length or a fragment thereof 
that retains functional LIMK activity. The LIMK polypep 
tide may be fused to another polypeptide. Such as a peptide 
tag for detection or anchoring, or to another tag. The LIMK 
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polypeptide is preferably human LIMK, or is an ortholog or 
derivative thereofas described above. In a preferred embodi 
ment, the screening assay detects candidate agent-based 
modulation of LIMK interaction with a binding target, such 
as an endogenous or exogenous protein or other substrate 
that has LIMK-specific binding activity, and can be used to 
assess normal LIMK gene function. 
0072 Suitable assay formats that may be adapted to 
screen for LIMK modulators are known in the art. Preferred 
screening assays are high throughput or ultra high through 
put and thus provide automated, cost-effective means of 
screening compound libraries for lead compounds 
(Fernandes P B, 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-re 
Solved 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 (e.g., Selvin PR, 
Nat Struct Biol (2000) 7:730-4: Fernandes P B, supra: 
Hertzberg R P and Pope A. J. Curr Opin Chem Biol (2000) 
4:445-451). 
0073. A variety of suitable assay systems may be used to 
identify candidate LIMK and p53 pathway modulators (e.g. 
U.S. Pat. No. 6,165.992 (kinase assays); U.S. Pat. Nos. 
5,550,019 and 6,133,437 (apoptosis assays); and U.S. Pat. 
No. 6,020,135 (p53 modulation), among others). Specific 
preferred assays are described in more detail below. 
0074 Kinase assays. In some preferred embodiments the 
screening assay detects the ability of the test agent to 
modulate the kinase activity of a LIMK polypeptide. In 
further embodiments, a cell-free kinase assay system is used 
to identify a candidate p53 modulating agent, and a second 
ary, cell-based assay, such as an apoptosis or hypoxic 
induction assay (described below), may be used to further 
characterize the candidate p53 modulating agent. Many 
different assays for kinases have been reported in the litera 
ture and are well known to those skilled in the art (e.g. U.S. 
Pat. No. 6,165,992: Zhu et al., Nature Genetics (2000) 
26:283-289; and WO0073469). Radioassays, which monitor 
the transfer of a gamma phosphate are frequently used. For 
instance, a Scintillation assay for p56 (lck) kinase activity 
monitors the transfer of the gamma phosphate from 
gamma P ATP to a biotinylated peptide substrate; the 
Substrate is captured on a streptavidin coated bead that 
transmits the signal (Beveridge M et al., J Biomol Screen 
(2000) 5:205-212). This assay uses the scintillation proxim 
ity assay (SPA), in which only radio-ligand bound to recep 
tors tethered to the surface of an SPA bead are detected by 
the scintillant immobilized within it, allowing binding to be 
measured without separation of bound from free ligand. 
0075 Another example of antibody based assays for 
protein kinase activity is TRF (time-resolved fluorometry). 
This method utilizes europium chelate-labeled anti-phos 
photyrosine antibodies to detect phosphate transfer to a 
polymeric substrate coated onto microtiter plate wells. The 
amount of phosphorylation is then detected using time 
resolved, dissociation-enhanced fluorescence (Braunwalder 
A F, et al., Anal Biochem 1996 Jul. 1:238(2):159-64). 
0076 Apoptosis assays. Assays for apoptosis may be 
performed by terminal deoxynucleotidyl transferase-medi 
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ated 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 a LIMK, 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 apop 
tosis relative to controls where no test agent is added, 
identify candidate p53 modulating agents. In some embodi 
ments 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 LIMK 
function plays a direct role in apoptosis. For example, an 
apoptosis assay may be performed on cells that over- or 
under-express LIMK relative to wild type cells. Differences 
in apoptotic response compared to wild type cells suggests 
that the LIMK plays a direct role in the apoptotic response. 
Apoptosis assays are described further in U.S. Pat. No. 
6,133,437. 
0.077 Cell proliferation and cell cycle assays. Cell pro 
liferation may be assayed via bromodeoxyuridine (BRDU) 
incorporation. This assay identifies a cell population under 
going 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. 
0078 Cell Proliferation may also be examined 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 synthe 
sized DNA. Incorporation can then be measured by standard 
techniques such as by counting of radioisotope in a scintil 
lation counter (e.g., Beckman L S 3800 Liquid Scintillation 
Counter). 
0079 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 LIMK are seeded in Soft agar plates, and colonies are 
measured and counted after two weeks incubation. 

0080 Involvement of a gene in the cell cycle may be 
assayed by flow cytometry (Gray J W et al. (1986) Int J 
Radiat Biol Relat Stud Phys Chem Med 49:237-55). Cells 
transfected with a LIMK may be stained with propidium 
iodide and evaluated in a flow cytometer (available from 
Becton Dickinson). 
0081. Accordingly, a cell proliferation or cell cycle assay 
system may comprise a cell that expresses a LIMK, 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 
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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 kinase assay system. A cell proliferation assay may 
also be used to test whether LIMK 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 LIMK relative to wild type cells. 
Differences in proliferation or cell cycle compared to wild 
type cells suggests that the LIMK plays a direct role in cell 
proliferation or cell cycle. 
0082 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 R (Becton Dick 
inson). Accordingly, an angiogenesis assay System may 
comprise a cell that expresses a LIMK, 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 LIMK function plays a direct role in cell prolifera 
tion. For example, an angiogenesis assay may be performed 
on cells that over- or under-express LIMK relative to wild 
type cells. Differences in angiogenesis compared to wild 
type cells Suggests that the LIMK plays a direct role in 
angiogenesis. 
0083 Hypoxic induction. The alpha subunit of the tran 
scription 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 LIMK in 
hypoxic conditions (such as with 0.1% O2, 5% CO2, and 
balance N2, generated in a Napco 7001 incubator (Precision 
Scientific)) and normoxic conditions, followed by assess 
ment of gene activity or expression by Taqman(R). For 
example, a hypoxic induction assay system may comprise a 
cell that expresses a LIMK, 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 changes in hypoxic 
response relative to controls where no test agent is added, 
identify candidate p53 modulating agents. In some embodi 
ments of the invention, the hypoxic induction assay may be 
used as a secondary assay to test a candidate p53 modulating 
agents that is initially identified using another assay system. 
A hypoxic induction assay may also be used to test whether 
LIMK function plays a direct role in the hypoxic response. 
For example, a hypoxic induction assay may be performed 
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on cells that over- or under-express LIMK relative to wild 
type cells. Differences in hypoxic response compared to wild 
type cells Suggests that the LIMK plays a direct role in 
hypoxic induction. 
0084 Cell adhesion. Cell adhesion assays measure adhe 
sion 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 2.5 g/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 2xfinal 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 membrane-permeable 
fluorescent dye, Such as calcein-AM, and the signal is 
quantified in a fluorescent microplate reader. 
0085 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 mono 
layers in the presence of candidate agents. Unbound cells are 
washed off, and bound cells are detected using a fluores 
cence plate reader. 
0.086 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 using immunof 
luorescence techniques in situ on the microchip is measured 
(Falsey J R et al., Bioconjug Chem. 2001 May 
June; 12(3):346-53). 
0087 Primary Assays for Antibody Modulators 
0088 For antibody modulators, appropriate primary 
assays test is a binding assay that tests the antibody's affinity 
to and specificity for the LIMK 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 LIMK-specific antibodies; others include FACS 
assays, radioimmunoassays, and fluorescent assays. 

0089. Primary Assays for Nucleic Acid Modulators 
0090 For nucleic acid modulators, primary assays may 
test the ability of the nucleic acid modulator to inhibit or 
enhance LIMK gene expression, preferably mRNA expres 
Sion. In general, expression analysis comprises comparing 
LIMK expression in like populations of cells (e.g., two pools 
of cells that endogenously or recombinantly express LIMK) 
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 
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blotting, ribonuclease protection, quantitative RT-PCR (e.g., 
using the TaqMan(R), PE Applied Biosystems), or microarray 
analysis may be used to confirm that LIMK mRNA expres 
sion is reduced in cells treated with the nucleic acid modu 
lator (e.g., Current Protocols in Molecular Biology (1994) 
Ausubel F M et al., eds., John Wiley & Sons, Inc., chapter 
4; Freeman W M et al., Biotechniques (1999) 26:112-125; 
Kallioniemi O P. Ann Med 2001, 33: 142-147; Blohm D H 
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 LIMK protein or specific pep 
tides. A variety of means including Western blotting, ELISA, 
or in situ detection, are available (Harlow E and Lane D. 
1988 and 1999, supra). 
0091 Secondary Assays 
0092 Secondary assays may be used to further assess the 
activity of LIMK-modulating agent identified by any of the 
above methods to confirm that the modulating agent affects 
LIMK in a manner relevant to the p53 pathway. As used 
herein, LIMK-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 agents interaction with LIMK. 
0093 Secondary assays generally compare like popula 
tions of cells or animals (e.g., two pools of cells or animals 
that endogenously or recombinantly express LIMK) in the 
presence and absence of the candidate modulator. In general, 
Such assays test whether treatment of cells or animals with 
a candidate LIMK-modulating agent results in changes in 
the p53 pathway in comparison to untreated (or mock- or 
placebo-treated) cells or animals. Certain assays use “sen 
sitized genetic backgrounds', which, as used herein, 
describe cells or animals engineered for altered expression 
of genes in the p53 or interacting pathways. 
0094) Cell-Based Assays 
0095 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. 

0096] Animal Assays 
0097. A variety of non-human animal models of normal 
or defective p53 pathway may be used to test candidate 
LIMK modulators. Models for defective p53 pathway typi 
cally use genetically modified animals that have been engi 
neered 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, etc. 
0098. In a preferred embodiment, p53 pathway activity is 
assessed by monitoring neovascularization and angiogen 
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esis. Animal models with defective and normal p53 are used 
to test the candidate modulator's affect on LIMK in Matri 
gel(R) assays. Matrigel R 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 R is mixed with various angiogenic agents, such as 
bFGF and VEGF, or with human tumor cells which over 
express the LIMK. The mixture is then injected subcutane 
ously (SC) into female athymic nude mice (Taconic, Ger 
mantown, N.Y.) to support an intense vascular response. 
Mice with Matrigel R. 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(R) pellet is harvested for hemo 
globin analysis (Sigma plasma hemoglobin kit). Hemoglo 
bin content of the gel is found to correlate the degree of 
neovascularization in the gel. 

0099. In another preferred embodiment, the effect of the 
candidate modulator on LIMK is assessed via tumorigenic 
ity assays. In one example, Xenograft human tumors are 
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 LIMK 
endogenously are injected in the flank, 1x10 to 1x107 cells 
per mouse in a Volume of 100 uL using a 27 gauge 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 adminis 
tration. Depending upon the pharmacokinetics of each 
unique candidate modulator, dosing can be performed mul 
tiple times per day. The tumor weight is assessed by mea 
Suring 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. 

Diagnostic and Therapeutic Uses 

0100 Specific LIMK-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 p53 function, comprising 
the step of administering an agent to the cell that specifically 
modulates LIMK activity. Preferably, the modulating agent 
produces a detectable phenotypic change in the cell indicat 
ing that the p53 function is restored, i.e., for example, the 
cell undergoes normal proliferation or progression through 
the cell cycle. 

0101 The discovery that LIMK 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. 
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0102 Various expression analysis methods can be used to 
diagnose whether LIMK expression occurs in a particular 
sample, including Northern blotting, slot blotting, ribonu 
clease protection, quantitative RT-PCR, and microarray 
analysis. (e.g., Current Protocols in Molecular Biology 
(1994) Ausubel F M et al., eds., John Wiley & Sons, Inc., 
chapter 4; Freeman W M et al., Biotechniques (1999) 
26:112-125; Kallioniemi O P. 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 a LIMK, are identified 
as amenable to treatment with a LIMK modulating agent. In 
a preferred application, the p53 defective tissue overex 
presses a LIMK 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 LIMK cDNA 
sequences as probes, can determine whether particular 
tumors express or overexpress LIMK. Alternatively, the 
TaqMane is used for quantitative RT-PCR analysis of LIMK 
expression in cell lines, normal tissues and tumor samples 
(PE Applied Biosystems). 
0.103 Various other diagnostic methods may be per 
formed, for example, utilizing reagents such as the LIMK 
oligonucleotides, and antibodies directed against a LIMK, as 
described above for: (1) the detection of the presence of 
LIMK gene mutations, or the detection of either over- or 
under-expression of LIMK mRNA relative to the non 
disorder state; (2) the detection of either an over- or an 
under-abundance of LIMK gene product relative to the 
non-disorder state; and (3) the detection of perturbations or 
abnormalities in the signal transduction pathway mediated 
by LIMK. 
0.104 Thus, in a specific embodiment, the invention is 
drawn to a method for diagnosing a disease in a patient, the 
method comprising: a) obtaining a biological sample from 
the patient; b) contacting the sample with a probe for LIMK 
expression; c) comparing results from step (b) with a con 
trol; and d) determining whether step (c) indicates a likeli 
hood of disease. Preferably, the disease is cancer, most 
preferably a cancer as shown in TABLE 1. The probe may 
be either DNA or protein, including an antibody. 

EXAMPLES 

0105 The following experimental section and examples 
are offered by way of illustration and not by way of 
limitation. 

0106) 
0.107 The Drosophila p53 gene was overexpressed spe 
cifically 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 appear 
ance of dark “death inclusions in wing blade. In a screen 
designed to identify enhancers and Suppressors of Droso 

I. Drosophila p53 Screen 

phila 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 com 
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pared to non-insertion-bearing sibling progeny for enhance 
ment or Suppression of the p53 phenotypes. Sequence infor 
mation Surrounding the piggy Bac insertion site was used to 
identify the modifier genes. Modifiers of the wing phenotype 
were identified as members of the p53 pathway. CG6027/ 
cdi/tsk was an enhancer of the wing phenotype. Human 
orthologs of the modifiers are referred to herein as LIMK. 
0108 BLAST analysis (Altschul et al., supra) was 
employed to identify Targets from Drosophila modifiers. For 
example, representative sequences from LIMKGI#5454110 
(SEQ ID NO:24) and GIH6005896 (SEQ ID NO:25) share 
59% and 54% amino acid identity, respectively, with the 
Drosophila. CG6027/cdi/tsk. 
0109 Various domains, signals, and functional subunits 
in proteins were analyzed using the PSORT (Nakai K., and 
Horton P., Trends Biochem Sci, 1999, 24:34-6; Kenta Nakai, 
Protein sorting signals and prediction of Subcellular local 
ization, Adv. Protein Chem. 54, 277-344 (2000)), PFAM 
(Bateman A., et al., Nucleic Acids Res, 1999, 27:260-2: 
http://pfam.wustl.edu), SMART (Ponting C. P. et al., 
SMART: identification and annotation of domains from 
signaling and extracellular protein sequences. Nucleic Acids 
Res. 1999 Jan. 1:27(1):229-32), TM-HMM (Erik L. L. 
Sonnhammer, Gunnar von Heijne, and Anders Krogh: A 
hidden Markov model for predicting transmembrane helices 
in protein sequences. In Proc. of Sixth Int. Conf. on Intel 
ligent Systems for Molecular Biology, p 175-182 Ed J. 
Glasgow, T. Littlejohn, F. Major, R. Lathrop, D. Sankoff, and 
C. Sensen Menlo Park, Calif: AAAI Press, 1998), and clust 
(Remm M. and Sonnhammer E. Classification of transmem 
brane protein families in the Caenorhabditis elegans 
genome and identification of human orthologs. Genome 
Res. 2000 November:10(11):1679-89) programs. For 
example, the LIM domains of LIMK from GIH 4505.001 
(SEQ ID NO:20) are located at approximately amino acid 
residues 80 to 136 and 139 to 198 (PFAM 00412). The LIM 
domains of LIMK from GI# 5031869 (SEQ ID NO:22) are 
located at approximately amino acid residues 12 to 69 and 
72 to 129 (PFAM 00412). Further, the kinase domains of 
LIMK from GIis 4505001, 5031869,5454110 and 6005896 
(SEQ ID NOS: 20, 22, 24, and 25, respectively) are located 
at approximately amino acid residues 394 to 652 for GI# 
4505001, 310-518 for GIH5031869, 57 to 314 for 
GI#5454110, and 62 to 117 and 120 to 289 for GIH6005896, 
respectively (PFAM00069). Still further, the PDZ domains 
of LIMK from GIH4505001 (SEQ ID NO: 20) and 
GI#5031869 (SEQID NO: 22) are located at approximately 
amino acids 165-257 and 131-217, respectively (PFAM 
00595). 
0110 II. High-Throughput In Vitro Fluorescence Polar 
ization Assay 
0111 Fluorescently-labeled LIMK 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 fluores 
cence 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 LIMK activity. 
0112 III. High-Throughput In Vitro Binding Assay. 
0113 P-labeled LIMK peptide is added in an assay 
buffer (100 mM KC1, 20 mM HEPES pH 7.6, 1 mM MgCl, 
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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 scintil 
lation counter. Test agents that cause a difference in activity 
relative to control without test agent are identified as can 
didate p53 modulating agents. 

0114 IV. Immunoprecipitations and Immunoblotting 

0115 For coprecipitation of transfected proteins, 3x10° 
appropriate recombinant cells containing the LIMK 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 24h, cells are collected, washed once with phosphate 
buffered saline and lysed for 20 min on ice in 1 ml of lysis 
buffer containing 50 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 centrifu 
gation twice at 15,000xg for 15 min. The cell lysate is 
incubated with 25ul of M2 beads (Sigma) for 2 hat 4°C. 
with gentle rocking. 

0116. After extensive washing with lysis buffer, proteins 
bound to the beads are solubilized by boiling in SDS sample 
buffer, fractionated by SDS-polyacrylamide gel electro 
phoresis, 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 chemi 
luminescence (ECL) Western blotting detection system 
(Amersham Pharmacia Biotech). 
0117 V. Kinase Assay 
0118. A purified or partially purified LIMK is diluted in 
a suitable reaction buffer, e.g., 50 mM Hepes, pH 7.5, 
containing magnesium chloride or manganese chloride 
(1-20 mM) and a peptide or polypeptide Substrate, such as 
myelin basic protein or casein (1-10 ug/ml). The final 
concentration of the kinase is 1-20 nM. The enzyme reaction 
is conducted in microtiter plates to facilitate optimization of 
reaction conditions by increasing assay throughput. A 
96-well microtiter plate is employed using a final volume 
30-100 ul. The reaction is initiated by the addition of 
P-gamma-ATP (0.5 uCi/ml) and incubated for 0.5 to 3 

hours at room temperature. Negative controls are provided 
by the addition of EDTA, which chelates the divalent cation 
(Mg2" or Mn.) required for enzymatic activity. Following 
the incubation, the enzyme reaction is quenched using 
EDTA. Samples of the reaction are transferred to a 96-well 
glass fiber filter plate (MultiScreen, Millipore). The filters 
are subsequently washed with phosphate-buffered saline, 
dilute phosphoric acid (0.5%) or other suitable medium to 
remove excess radiolabeled ATP. Scintillation cocktail is 
added to the filter plate and the incorporated radioactivity is 
quantitated by scintillation counting (Wallac/Perkin Elmer). 
Activity is defined by the amount of radioactivity detected 
following Subtraction of the negative control reaction value 
(EDTA quench). 
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0119) VI. Expression Analysis 
0120 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. 
0121 TaqMan analysis was used to assess expression 
levels of the disclosed genes in various samples. 
0122 RNA was extracted from each tissue sample using 
Qiagen (Valencia, Calif.) RNeasy kits, following manufac 
turer's protocols, to a final concentration of 50 ng/ul. Single 
stranded cDNA was then synthesized by reverse transcribing 
the RNA samples using random hexamers and 500 ng of 
total RNA per reaction, following protocol 4304965 of 
Applied Biosystems (Foster City, Calif. http://www.ap 
pliedbiosystems.com/). 
0123 Primers for expression analysis using TaqMan 
assay (Applied Biosystems, Foster City, Calif.) were pre 
pared according to the TaqMan protocols, and the following 
criteria: a) primer pairs were designed to span introns to 
eliminate genomic contamination, and b) each primer pair 
produced only one product. 
0124 Taqman reactions were carried out following 
manufacturer's protocols, in 25ul total volume for 96-well 
plates and 10 ul total volume for 384-well plates, using 300 
nM primer and 250 nM probe, and approximately 25 ng 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 appreciable amounts 
is good. The raw data were normalized using 18S rRNA 
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0.125 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. 
0.126 Results are shown in Table 1. Data presented in 
bold indicate that greater than 50% of tested tumor samples 
of the tissue type indicated in row 1 exhibited over expres 
sion of the gene listed in column 1, relative to normal 
samples. Underlined data indicates that between 25% to 
49% of tested tumor samples exhibited over expression. 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 avail 
able detection method. 

TABLE 1. 

breast . . colon . . lung . . ovary 

GIH18O5594 O 11 - 3 30 ... O 13 ... 1 7 
(SEQ ID NO: 14) 
GI#6OOS895 3 11 . 1 30 .. 2 13 .. 2 7. 
(SEQ ID NO: 15) 

(universally expressed in all tissues and cells). O127) 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 25 

<210> SEQ ID NO 1 
&2 11s LENGTH 3332 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 

gcqc.cgagcc ggtttcc.ccg ccggtgtc.cg agaggcgc.cc ccggcc.cggc cc.ggcc.cggc 60 

cc.gc.gc.cct C cqCCCCC gCC to CCC gggCC gg.cggcggtg gg.cgagctcg cqggc.ccggC 120 

cgc.ccc.ca.gc cc cago.ccc.g. cc.gggcc.ccg cc ccc.cgtog agtgcatgag gttgacgcta 18O 

citttgttgca cctoggaggga agaac gitat g g gagaggaag galag cq agitt goccgtgttgt 240 

gcaa.gctg.cg go cagaggat citatgatggc cagtacctoc aggcc.ctgaa cqcggactgg 3OO 

cacgcag act gcttcaggtg ttgttgactoc agtgcct coc totcgcacca gtactatoag 360 

aaggatgggc agctottctg caagaaggac tactggg.ccc gotiatggcga gtcc toccat 420 

gggtgctctg agcaaatcac caagggact g gttatggtgg citggggagct galagtaccac 480 

ccc.gagtgtt to atctgcct cacgtgtggg acctittatcg gtgacgggga caccitacacg 540 

citggtggagc actocaa.gct gtact gciggg cactgctact accagacitgt ggtgaccc.cc 600 
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citggaaaa.ca atcc.ca acag goccgtggga ccatgacitta gg gaggtggg accolacc cac 234. O 

ccc.catccag galaccgtgac gtccaaggaa ccaaaccoag acgcagaaca ataaaataaa 24 OO 

titcc.gtactic cccaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa.ca aaaaaa 2456 

<210> SEQ ID NO 6 
&2 11s LENGTH 128978 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 6 

gatcc tactt cqc acticaca aatatggcca taataaaaaa goaaaaaaat caacaa.catc 60 

cittgttggca aggatgtgga aaaattagaa to citcataca ttgctggtgg gatgtaaact 120 

ggtacago.ca ccagtacctg act acago.ca taccaccacg aac atgtc.ca atcttgtcta 18O 

aactittgatg toggaaaaact gatacggaaa gtagtttgat cago.cgggca cagtggcto a 240 

cgtotgcaat citcagaactt toggggagctg aggggggtgg atcacct gag gttgg gagat 3OO 

galagaccago citggccaa.ca togcaaaacc tdtct citact aaaaatacaa attitttgtat 360 

ttittagtaga gcc.gggtgtg gtggctoaca cct gtaatcg cagotgcto g to aggct gag 420 

gcaggagagt catttgaacc caggaggcgg agattgcagt galaccalagat cacat cactg 480 

cacticcagoc toggtgacag agc gagactic catctoaaaa aaaaaaaaaa aaagaaaaag 540 

aaaagaaaat agtttgatgg titcCtcgaaa agittaaacac agaataacca gcaatgccac 600 

toctaggitat atactcaaaa gaaatgaaaa Caggitat caa acaaaaacct gtacatgaat 660 

attcat agta gcattattoa taatagocaa aaggtggaaa caactcaaat gttccaccaac 720 

tgatgactag ataaacaaaa tatggtacat coatacacag gaatattatt cago cataaa 78O 

aagaaatgct gatacatgct acaacttaga tigaacct tca aaa.catcat g cittagtagaa 840 

gaagccagac acaaaaggitt gcatatagta tatto.catt tacataaaat gttctggaata 9 OO 

ggcatatoca tagaaataca aagagatcag tatttacittg galacacttgg gacaataa.ca 96.O 

aataaaataa taaaaattitt aaaaaagagt coagg.cgcag togct cacgc ctotaatcc c O20 

agCactittgg gaggcCaagg togggtggatc atalaggtoag gagat.cgaga CC gtggtgaa O8O 

acco cqtc to tactaaaaat acaaaaaatt agc.cggg cac gotgg.cgggc gcc totagtic 14 O 

C CagctactC gggaggctga ggCaggagaa tag.cgtgaac Ctgggaggcg gag Cttgcag 200 

tgagcc.gaga toatgccact gcacticcago citggctgaca gag.cgag act cogtotcaaa 260 

attaataataa caataataat aataataata attaataatta ttatt attat tatttaaaaa. 320 

agaaggagat CagaggttgC Cagagggtga ggagaaagga aaatgaagag toggct gccala 38O 

Cagg tactag gtttct coca totgagtact aaccagacitc aaccotgctt agcttctgag 4 40 

atcagacaag attgcacatg titcagggtgg tatggct gta gacaggtacc agc gtttctt 5 OO 

tittggggtga tigaagttgttctggaattaga tag.cggtgat ggittacacaa ccttgttgaat 560 

atacagacat gagccacata atgatgtttc agt caacaga cc.gcatatat gacagtggto 62O 

citatalacaca gtggtoccca acctttittgg caccagg gac togtttcat g galagacaatt 680 

tittc catgga citgggggtga tiggggggatg gtttcaggat gaaactgttc. caccitcagat 740 

catcaggcat tagttagatt cittggaagga gtgc.gcaa.cc tagat.ccct a gcatgtgcag 800 

ttcacaatag ggttcacact cott attagaa totaatgtca ccact gatct gacaa gaggc 860 
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agagcticaga tiggtaatgtt to citcaccitg citgct cacct cotgctgtgc tactgggttc 1920 

citaactggcc acagocctgg g gtttgggga toccc.gctat aagattataa taccatattt 1980 

ttact.gitacc titttctatgt ttagatacac taatactitat cattgttgtta aagttgccta 20 40 

tag tatttag tacagttaga tigctdtacag gtttgtagcc tigagatcagt aggttacacc 2100 

atatagocta gatatgtagt aggctgtc.cc gtc.taggttt gtgtaattat actictatoat 216 O 

gtttgcatca cqcatttcto agaacctato cittgttgtta agtgacgcac agg tactaac 2220 

aact actoaa citgitatgctg. taaaatgatgaattt catga tatgtgaatt gtatctoaat 228O 

agaaaagagc atttataaag tittttgttgc taaatttatt tacttitcggit aaattittctt 234. O 

ttaaaagatg totatotttt actgtc.ttcg tdgtgctggg acatalacta catctgaagc 24 OO 

cittgaatgcc totctittgca aactcatttgttactactca gttaccatct caccitccaat 2460 

accoaactgc ataccaaacc totago catt act agaacac atactctgag citctgccata 252O 

citttagcgcc td cacacatig citgtttcttctgctcagaaa cittttgttgcc titctgtc.cat 258O 

cc catccaag cct gtttittcaatgcc.caac acaaatgtca citggtaccct gaaacttcaa 264 O 

citccitccttg ccc.catctoa gaaaatgitaa citttctgitat tcttctotct gtatattoct 27 OO 

ctaaagtggit atttcttata citataccata atgacctggit cocatatttgtc.citcttctt 276 O. 

ccctcittcat cocagactgg gaccacaagg agg tagaact ttittctgttt tttittitttitt 282O 

ttgagacaga gtcttgctct gtogC CaggC toggagtgcaa togg Cacgatc. tcggctoact 2880 

gcaaccitctg. cctoccgggit toaagtgatt citcctaccto agc citcc cca gtagctggga 2.940 

tittcaggcgc acatcaccat gcc cagotaa tttttgtatt tittagtagag acgggatttic 3OOO 

accatgttga ccgggatggit citc gatctot totcc togto atcc.gc.ccgt citcagccitcc 3060 

caaagtgttg ggattacggc catgagccac toc goccggc cqgaggtaca actittcttag 312 O 

totaatcttga gcaccagtgt agtgcttaga atcggg tagt gagagaagct aac atttact 318O 

gaatgccitaa gaagttcCagg gcacataa.ca gtott cacaa ccatcct gtg aagtacgitat 324 O 

tacccitatcc attittacaga taaagaaact tagtttcaa gaaaggtata cctaaggtoa 33OO 

ttcaacttgt taaatgatgg aatggaggag titgagaccag attgg acttic tocct cittitt 3360 

tttitttittitt tttitttittga gacaggctgg agtgcagtgg totgatcto a gct cactgca 342O 

agctctgcct cocaggttca cqc cattcto citgccitcago citc.ccaagta gctgggacta 3480 

caggcgc.ctg. ccaccacgcc cqgctaattt tttctactitt tagtagagac ggggttt cac 354. O 

cgtgttagcc aggatggtot caatctocto accitcgtgat citgcc cacct c ggccitcc.ca 3600 

aagtgctggg attacaggcg tdagc gaccg cqc coagcc.g. a acttctgcc tottaaatcc 3660 

agggttcticc ctdtcagtac agtgaggtgg talactagoaa aag citat gag atatgacitoc 372 O 

citgg gtacat atcccagotc titt cactitat citttgttggct ttacgcaaat tacttaacct 378 O. 

citttatgatt gtttcttcat ttgtaaaagg aagataataa cagtgccitat atatagg gtt 384 O 

tittatogaaga ataaatgaga tagtatatat aaag.c actta galacagtatc togg cacatac 39 OO 

taggtogctica ataaatgtta gcgatgacat ttatt actot cocacattga gctggtgttt 396 O 

gttaaacact g gatgactgg ataaaatgta Catctitt cat gcagagattig citcgattatc 4020 

catttcactg attcaggatc agagt citctt aagaatccag agaggggatg ttgaag.ccct 408 O 

aagaagtaaa alacactaaaa toatalacatt ttgaccttitt gaaaact citt togaagtggca 414 O 
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atggccacaa aattgagcgg aalaccaaaca tatto agccc catttccaga taaattggat 4200 

ttgctaalacc acticagaata acaagagcaa gaattagatg titcagotaag citctagottc 4260 

tgatcc taga tiggtggcaat aacaacgata gtattaatga taatagoaga aactcittaat 4320 

atgtgtgagg cattcttcta aatgctttac atatattaat ttaatgttca toggagcaga 4.380 

ttct cotact gitatccaaga gatcagaaat totagagcaaa aag cagattig citgcctgata 4 440 

gcagatccac totaggaatg g g gagattitt citcataaatc taatgacitgg togaaagtgac 4500 

aagaggittag to cacticagt gttggaaagg acaagatcct agaaagtgga aatgctocac 45 60 

tattgctitta gggggalacag cct ggctaca actgggcaga citttctatta cita acatcag 462O 

gataataggg aag citcct gc caatgctgca tagaactaag aac acttagc agtgatggct 4680 

gactitccaac tagcc atta aggtaagtgt agaagaaagc ticcaggtaga aatat citttg 474. O 

ggaacticaga galacacactg agtgtttgaa gotgg tactt aatct attat tdaactcaga 4800 

gtttgc catt citggggccaa tittgagtc.ca cittatgacac citc.ccacago actgcto att 4860 

totgttaact gggctt caca gagggtgaga agggcagoaa toagatcata taattgggcc 4920 

toattgtaat aaaatgttga tittctgttgt cottgg actt cottccagoc acaatcactic 4.980 

tatgatcttg totgag attc titttitcctitt citctotccat tittgctgact gtaatggaat 5040 

aatago agaa gotcitcaatc totatgagga atatatatga agaatgtgta acattcactg 51OO 

tgtttcCtaa tagatgaatt atctaaagga Cacct cittaa gaagagatga gatggagcca 5 160 

actgtcagaa aaaaaaatgg gtgaagaaag tittcaag gag aagacitccac agagcagaat 5220 

gggaaagatg gcc aggagaa aagtgagata ataaaaggaa aag cagtc.cc tdacacagaa 528 O 

gg tact caac agctatttgc tigacitgaaag aataaac act aataagaga a tigaaatacca 5340 

ggattataaa gagggaacaa agatatttitc ccatctactt tottgttacc ccacccagga 5 400 

tatatttagg ttggtgcaaa agtaattgcg gtttittgaat cqttaataga tta acatcta 546 O 

atttatgtat tigtttacata catacaaata caaactacaa ccatatatga tacatttaaa 552O 

gtaatacgct agg cacagtg gtgcatat ct atagt cocag citgaggtggg aag actocitt 558 O 

gag catagga gttcaagtcc ccttgggcaa catagdaaga ccctdtctot aaacaaagaa 5640 

aacaaaaaaa gtgaagta at taatgccalaa cattgcaatc agg gtttggit gcacttgaaa 5700 

tacacaaatg agtgtttitta catgctgaag acacagdaac caacaactgg ggctaaagtg 576 O. 

citgcattcct aaagttalacc cacagagcct atcatgc.cat gccaaagttc actgcto cqg 582O 

citccaaaccq g g g acttitcc tittcc tattt cotctoccita acagottaga gctactggac 588 O 

to catccttgaactccitctg tttactaaaa atgttctitta taagctatga aatctggatt 594 O 

tgaggtotgg tittcttacitt caactittgca acticatttcc caccocgagt toacacaatc 6 OOO 

tdaaaatgtt catgaattitt atggctag ac ctaaagctitc tttgttgcctt cotgccagoc 6060 

tgcctttgtt ttggtacctt citagcctato citcactcact tdagtttitta citctaattitt 61.20 

citgtc.cagtc titcccaccac tag tocccita toaaattgct tdctggacat ttctatatac 618O 

atagottgct totccttacg toaaattcaa alactaccaag agcaaatcca atgtgtgttc 624 O 

ccacatcago toccctttct caccitccct g g tatggittac to accaatta gaatgaatgt 6300 

ccalaccactc agaatgccac aggcaatagg ccaaatcagt gtactggg to caatgtcago 6360 

cctgtccata atccttctac coagctaaac ttggaggaat tigtotgttct cacagtctoc 642O 
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cittcttcatc. tcttattoct tccataatcc atacatttitt agcc.citcctt cottatcata 64.80 

aaaatticcitc citgacaaggt caccaatggc cittcttgttg citaaaaccaa ttaattctitt 654. O 

ttagcttitta titt cacttga toatccttgg taacatttaa caatgctgac cattcccitcc 6600 

tocctgaaac actictoctita gcttctotga cattatactic ttctggttgc aatccagtca 6660 

cctotggtgg taccttctda gccitcccc.ca aacctgcttt toctoaggitt tottatctoa 672O 

gtgaaagttca coaccatccc ctaagctcct aaaccagaaa cc.gaatticct tattottctt 678 O. 

atttgcttct aacctitccitt cagtcatgga atcctgctta ttcttagttt gcttctottc 6840 

actgcctaca tttitttittitt tttitttittga gatggagtct cqctctgtcg cccaggctgg 69 OO 

agtgcagtgg catgat citca gct cacggca accitcc.gc.ct coctogttca agtgatticgt. 696 O 

citgtct cago citc.ccgagta gctgggacta caggcacgtg ccaccaggcc cqgctaattit 7 O2O 

ttgtatttitt agtagagaca gggtttcaccatattggcca ggctggtotc aaacticcitga 708O 

ccitcgtgatc cqc cogcc to ggc citcc.caa agtgctdgga ttacagacgt gag coactot 714. O 

gaccagoctt cactgcctac atttittaaag cacttaaata totgctaggc aggtgtgttc 72OO 

taagtgattt atcctdacaa taag.cccata aggtaaattt tattatctoc aattittcaga 726 O 

ttaggtaa.ca gaggcaaaga gtggittaaat a acttgcata aagtcacata act actaagt 732O 

ggcagagcag gattcaaacc caggtggcct gacitcaattic toggatcc agg toactatoct 738O 

atctoactga aatctotgca acago Ctcct toggttitcCag CCttcCatca toggatgg Ctt 440 

ccctgtagco acagtgatct ttgttaaaac agaagttctga citcttgctac tottttgcat 7500 

gaaaatctitt actggctcitt tattgcctitc agaataaagt citacacticaa tatgacattc 756 O 

agg gacctico ataacctago Cagaaagtgt atactitctitt goctt catgt ttittggttitt 762O 

tggc.cc catt ttalaccacga ccctaaaagc ticcactagoa caatgatago citatact tcc 768O 

aggtttctg.c actgtttgat gtgccaagaa cactcittitcc caccittcaca titcgacg act 774. O 

totgataagc cittittctgat titcctaagac cagggtatat gccitctoctd to agctocca 7800 

cagotcccag ttctaattct cactgtag catttatttcac tatgttatat gattotacta 786 O 

cc catctact aat attaata totgctittat cacaagattg tdagctt.cct gagaatggga 7920 

actgttgtagg attcactgtt gtatoctorag tactic actoc toccitacct g g to cacggta 798O 

ggcaatatto atttaatgaa taaaactitta ttgttctatat cacactcittt aac acttact 804. O 

tatataatgc cctatattga titttatttitc atatgtgtta gcctgatctt tataaccaga 8100 

atgtcagttt cittgaaag at agcaattata cccagtactt cittittataaa tittatttact 81 60 

cittaggctgg gtgcagtggc ticacgccitat aatc.gc.caaa ttittgggagg citgaggcagg 8220 

aggatcactt gag to gagga gtttgagg to agcctgggta tagtgag acc tocatctotat 828O 

aaaaaataag caagattago toggcatggt ggcatgcacc totggtocca gctatto agg 8340 

agagct gagg toggacggct to agctocag agcct gaggc tacagtaagc catgatcatg 84 OO 

ccactc.ca.gc citcggtgaca aag.cgagatc ctdtctoata aaagaaaaaa aaattatctt 84 60 

tagagatggg gtc.tcactict gtc.ccc.cagg atggagtgca gtgtcatgat catagotcac 852O 

tgcago cittgaactcittggg citcaa.gagat cotcc cacct cagoctocca agtag cqggg 858O 

actacagg to tdtgct gcca tocccagotg attcttittat ttgcagagat gggggtotca 864. O 

citatgttgcc caggctgg to ttgaacttct gacct caagc aatactic ct g cct cago citc 87 OO 
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ccaaaatgtt 

gttaggaggt 

tgtcaacaat 

gaaactgagc 

gggatttgaa 

agcttaaaat 

titttittitt.cc. 

cccaagtatt 

cactittggga 

acatggtgaa 

cctgitaatcc 

ggaggttgca 

totgtctoaa 

tittggtatac 

cattittaaaa. 

gagg cataat 

alacca attaa. 

tgtgaaaacc 

cittittatt to 

titccagtgtg 

ttctgtagitt 

ttacatggta 

caag cataca 

cittggtgttt 

cctgctcagt 

agcacatcat 

taccalacact 

tatalactitcc. 

toctitcttgg 

gattagtaat 

tdaaggatat 

gcc.gtgatat 

catcttgccc 

cacatttcta 

catctotgaa 

aatcatgctg 

aaaatcttct 

aaaatatggit 

ggaattatag 

acticacaaaa. 

ccaatgattt 

catagtttag 

toctoatgtt 

tatagatgct 

tttgttagta 

ttcaaaggct 

ggctgaggtg 

accocatcto 

cagttattog 

gtgagcCaag 

aaaaaaaac 

tgcttctact 

citgcaaatcc 

tgtag cittac 

gtttgtagtt 

atgttatcta 

totalacaccag 

gaatgtc.tta 

tacccitaaaa. 

citctgcttitt 

caaaatggat 

acatattittg 

ttgtaattat 

ataaagtgaa 

ttgg.ccctct 

ttattagagt 

gaalacactict 

catctaatac 

aaacaactica 

titt cagaaga 

caataaatgg 

alaccalaatct 

ggaCtgagaa 

ataaatgtct 

ggctttgtat 

tittgctgagt 

gcaaaaccoa 

attcctgata 

tggtaattitt 

tagcttgcct 

ggit gcctgca 

aagta actta 

ggcaaggaac 

acgctcggct 

ggtggatcac 

tactaaaaat 

ggaggctgag 

atc.gcaccac 

aaaaaaaaa. 

actittaaaag 

agtttact ga 

tgggtgaatt 

totgcattct 

agctaaatca 

tgacatgttc 

tittctgaaag 

aaaatctgtt 

cocotttatt 

atalaccitaac 

actagaatat 

acaccaaaat 

ttgctggagc 

tittgctgaca 

toacticacta 

ggagaatatt 

gaalactgagg 

aaatttaagt 

aatctgaagt 

agcaaagttc 

gattgccttg 

tdaagttccitt 

tagttacagg 

cittittctagg 

atcaaggtaa 

ccatgcc togg 

acagota aca 

tototototo 

aagatgacat 

ttcttalacca 

cctaagatct 

taagatcata 

ggg.cgtggtg 

gaggtoagga 

acaaaaaata 

gcaa.gagaat 

tgcactc.cag 

aaaaa.. CCCCa 

toagtactaa 

aattggagaa 

caccitttitat 

to Cttgaca 

aaatccactic 

ccaagttcto 

caacctgttga 

citctotgtcg 

tdaag cattt 

totttgaagg 

tattit.cccita 

attgagcaca 

caact catta 

aaaaaggatt 

acatatoct9. 

toctdattitc 

atatgagtat 

atttgagtag 

citgcgctaac 

aaatctggat 

aggaaggaag 

cattcccitcg 

ggagaaaaaa 

cagtgctgtt 

gttagggaaa 
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ccitataccta 

tittattoagg 

totgcctccc 

agctaggaag 

citatgataac 

ttittaalacat 

gtgcagtgct 

gctcatgcct 

gtttgagatc 

gctggg.cgtg 

citc.gcttgaa 

totggg.cgac 

aagccitacgc 

gct catactg 

tat cagatcc 

attgacagtic 

Ctgaag actg 

to attcagaa 

tgcctttgttg 

ttgacaa.gc.c 

gct cattaga 

attaaaacta 

citacactitca 

acaagctgca 

atttcagtag 

ggtottatto 

cittaag.ccitt 

ttaacaaaat 

atc.gcacago 

tatgtttcac 

cactgitatca 

tacaggc cat 

catcagaaaa 

gtact galacc 

cc.ccctaaaa. 

tag acatgac 

cctgataaga 

atagtattitt 

ued 

gtact tacaa 

gatcaatgaa 

to catatgag 

caacagagct 

aggctaagaa 

ttaaaaagtt 

aagacitagaa 

ataataccag 

agcctggcca 

gtggcgggtg 

CCtgggaggc 

agagc gagac 

toatalaatta 

ggtgttaata 

cctitccaaga 

tagccittatg 

tittitcatcaa. 

tittattotto 

gctccittagt 

ttcttggcta 

citgctttitcc 

aactatotac 

aagaalacago 

taaaaccatt 

citactitctac 

caaagattitt 

ttaacag citt 

gaagt gcc.ca 

tttgttctotg 

aatgttgttct 

cattattatt 

aaaatatggc 

agaCaagagg 

tgttagagta 

aaatccaatc 

taagctgaaa 

cacatgacac 

ttaaatagga 

882O 

888O 

894 O 

9 OOO 

912 O 

918O 

924 O 

936 O 

9420 

94.80 

954. O 

96.OO 

9 660 

972 O 

978O 

984 O 

9900 

996 O 

OO20 

O 140 

O260 

O320 

04 40 

O5 OO 

O560 

O 620 

O 680 

Of 40 

O 860 

O920 
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aaattagatg acaa.ca.gcaa caggtaaaga agccttgggc titctgaggta gaaatactag O4. O 

catc.cctaca tagg catggit agataatctgaaact agtac aagtgctggc ctdttatago 100 

citgtc.tctac cqtaatcaga gggaaaagta ttacaatcca gcaaaagtag cocttcaaaa 160 

totaaggagg agcatttcat cagatato aa taaatgalacc citc.gctgcat acaaaggcaa. 220 

tacattacgit gctgagtgac caacttcaaa galaccittctg. citgttctgaa atttaaaact 280 

actcitcattt cotcaagcct g tattittatg taatgaaaca aaatgcacat catatgtcto 34 O 

citgctgcact gtaagagtaa acataggacc cct cocacca aaaattgtgc aaagagcc.ct 400 

tocc ctitcag citttittgcta tagaaatato citact actitc cct gaaaata gtatatgctt 460 

totttggcaa gtggaatato accotgttac totctoccitt actctgctitc acttitttittc 52O 

gcataacgct taagattacc taatattitta catgtttatc atgtctotcc caattagaat 58O 

ataagctt.ca taggg caga gatttcaaat attttgttca cagatgtatt Cocagtatct 640 

acaactatat ttagcatgta gcagattcto aaaaatattt gtaaaattaa taaaatttaa FOO 

aaatcc citat tatattggaa ttgttaaatt aaaaaaaaat tittggcc agg cqcagtggct 760 

cacaccitata atcc.ca.gcac cittaggaggc caaga caggc ggattacgag gttcaggagat 820 

cgagaccatc ctdgctaa.ca cagtgaaacc cc.gtotctac taaacaaaat acaaaaaatt 88O 

agc.cggg.cgt ggtggcgggC gcctgtag to C CagctactC gggaggctga ggCagaatgg 940 

cgtgaaccca ggaggcggag cittgcagoga gcc.gagatgg cqc cactgca titc.ca.gc.ctg 2OOO 

ggcaacagag caagacitctg. tct caaaaaa aataaattitt ttttittaaga cagggtotct 2060 

citttgttgcc caa.gctggag to cagtggca toatcacagg to actgcago citcca acto c 2120 

tgaactcaaa to atcc tocc accitcagtag gtgggactac agatgagtgc caccacacct 218O 

acctatttitt tttitttttgt agagatgagg gtcttattat gttgcc.cagg citggtotcaa 2240 

actcctgggc ticatcc tocc accittggcct cocaagtgct gggatttaca agtgtgagcc 2300 

actatacctg gccaaattitt aaaatgctac cqtatctgtg tatgaatatgtctgaataaa 2360 

tttacagact citagggtgta attcacaggg tag accalagt caagagt cag aggat.ca.gaa 2420 

gcttgggtgg g gagatagga gagtgattgc aaaaacaaag caatctatot tattaaatgg 24.80 

acgaaaggga toaaac atta toagtaaact attittaaaga gtgaattaaa totatictotc 2540 

tatcctttct atgagtgtag toga attcaga titcacct cag attagttgaa ttgacactag 2600 

ttittctitc.cc tdataaagct tittaaaattt atttagtaaa gtggc.caggc atggtggctic 2660 

acacct gtaa toccagaact ttgggaggcc aaggtgggtg gatcaccitga ggtoaggagt 2720 

ttgagaccag cct ggccaac atggtgaaac cccatctota citaaaaaaat acaaaaaaaa 2780 

atttagc.cag gogtggtggc gcacacctitt aatcc cagot acttgggagg citgaggcagg 284 O 

agaattgctt galacctggga ggtggaggitt gcagtaagcc gagatggtgc cactgcactic 29 OO 

cagoctogga gacagagact citgtc.ccc.cc cacccaaaaa aaaattagtt gttitt.ccitcc 2960 

ttaa attaca gcc tocaaga ttgaaacaga gtttc.cc cat ttctattittg ggatctgact 3020 

gagt cacaag gtag to ttga C gaat cactc toc totatot citcagtttac to aggct gcc. 3O8O 

tgggaactitg agctgtcago caaac aggaa gaaggg.ccct tctgcc tact coaaaaggcc 314 O 

toagtcaaat ggatatgg to agatttaatg atggatataa attacagoaa atggattitcc 3200 

tatagggtga gggaaaaaaa aaaaagcaaa cattt tactt aaatticcitct ataca attta 326 O 
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tittagtccitt gaactatotc citttittccitc agccacccaa cago atttgg citgtc.ctgca 20160 

atcctgttgac agtttccagg cctitccaggit gcttgaactg actaaacatt cittaattctg. 20220 

agctcagttctggtgtc.cag toggaagttctt ttittcttcta gatttgttcc totaggctgt 20280 

cacgag acto coctogaggcc taaaattitat titt.cc totaa acticagggca agg cacccag 20340 

tdatcag act coccgtcact aac gaccaga to accoctitt cittcagoaga actgctdtga 20400 

galacagacitg tacaac agga aaccqcatgt gggcttaaaa acaagcttgc agc ctitcatC 20460 

tottcc taaa gtcagaga.gc agagtgtc.ct gaaaagagct gtaggttgag totgg gttca 20520 

ggtgcc citct gag cottggit atcttgttctg. ittaaatgggg atatatocto cotccacatc. 20580 

tacccatcta agattataag tattaaatgt aaacagaaac aatagdacac caatcaggta 20640 

ataatcacaa tag cagocaa catttattitc atgctittctt aataagtaag gocctactgt 20700 

atgctottcc citgattatct tttitttctta atttittttitt ttittgagaca gag totc.gct 20760 

gtgtcggcto actgcaa.ccg cc.gc.citcc to ggttcaagtg attct cotgc citcagccitcc 20820 

cgagtagctg ggattagagg cacco gocac catgtcc toc taattitttgt atttittagta 20880 

gagacggggt titcaccatgt togcc aggct ggtottgaac ttcta acctic aggcaatcca 20940 

ccc.gc.citcgg cctoccaaag tdttgggatt atagg catga gcc actocac coagcct cot 21000 

gattaccttg actaagcc to acaac cacac taggagc act gttagattitt acagtgagga 21060 

gctgagacct agcagagitta agtacaatgg ccaggctaca Cagctagtaa totatgtctg 21120 

aggagtatta gitatctocag caagttccagt gaggccaagt agcct catgt aaatttgctt 21180 

tgaattgcaa aggaaagtag gaaaaataga aatttaaaaa aaggctgggt ttaaagttcag 21240 

aagaaacaag atctagttct ggaactittca cctattotgg atgttgacact ggacaagtta 21300 

tttaccttct citgg acctca atttcttcat citgtact.gta agggggittag atatggtgat 21360 

actc.ccaact citatttccita aaaagacaat attgcc.ggtg citaag actogg gttcaaatcc 21420 

cagotctgcc atttgcttga acaaatagtg taacttctdt gcatctgcct tccitatctat 21480 

gaaacagatc aaaatagata coacataggit totgaggatgaaattggaca gtatagttta 21540 

ggcatacaat tdgtgttcta tag cotggga gaggaagttg gaggcagoat acagtagggc 21600 

cittacittatt aagaaag cag gaaataaatg ttggctocto ttgttgattat tacct gtag c 21660 

tgccittggga acttitt.cc to agcagoagtg togg cacagoa citgccitctga citgggaaaat 21720 

agcagoggct cagagtaata attgaagacg acctgttgtag totgaatgag gttctgtggtg 21780 

cittccatact citgggagagg aagttggagg taggcagoag citt.ccitctac acctgct citc. 21840 

totggc.ca.gc ticagotcc.ca gtc.ccaccct ggccttggag caag cagtca ggg tagg tac 21900 

tgtaag cott gag citctgcc aaaggccatg aggcttgcct aatgg gatgg agcttitt.ccc. 21960 

tggctgggat gggtgggCag gCacCaggct tcc tottagg gagggagggc tigtaaatggg 22020 

ggtgggtggg agotcago: ct gg.ccgggtct ttgtc.ctggit agtictaggcc acgaggttca 22080 

aatggc.cagt citgtgactga ggagctaagt gtactgtctg. cactagottc agagggaggt 22140 

cittattittct gataaaaagg g gagggaaaa act gtaagttcaacaccactic cactc.ccitta 22200 

ggagaggaac taagttcagtgaacaa.gc.citt ttgttctttc ttggctgcca cacaa.caccc 22260 

aggctalacca ccc.cct acco coaag cagtg agaaggggct aggct gcct g atggtcagtg 22320 

tagcaggcct agtggcct ct caaaggtoac cca agggagc tigg gag cago cactgcatct 22380 
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ccagggctica gcc ctaaag.c aagcttgcaa actitcacaca taagtacagt citatatago a 27000 

agtaaactict gaccagagat gacatctggit cocacaacto atcaggtota totacaatat 27060 

ttcacatacc accoaataga taagataata ttaacag caa ccactictoct ttatcaattic 27 120 

cccctgctcc aatacaacca coacacattg cattaatacc ccaaaccoat tcc caattta 27 180 

ttaaatatgg to caagctica tag acactta gaa gaggcaa atctagttgt gatgaagagt 27240 

toctagagct citgggagcca agatggaggt titt.ccagtac citgcacatgt ggcto aggag 27.300 

gatgctg.ccc aggagctaat gagttgggag agcaaac atg ggaggtagaa gttcagatggc 27360 

ccag citcagg gagctatotc. tctdag catc. tcagotttga gacitctgcca ccaccitctitc 27420 

ccagoccaag citgctgccita aaccaggcat gttgaagggit gag cagtggit toccatgaag 27480 

ccaagaccala gagattgctg agacitcc.cac tocccitc.cct cagacitctag goctotgaca 275 40 

agcc acactg. tcc toccagaa cccatcgagc tittaggcaaa atgttittagg catctgacita 27 600 

aggagcc.cac cc.gagtatga gta acagaag ccalagatctg agctttctag agggcagggc 27660 

citctittctag toccccagoc tottcctttg cittgttgactg tttgtttcag acagaaagga 27720 

tgttgtc.cgt aagttctgag ccagt citcca gtattaagtt togaaaacatg aggtggaggc 27780 

titcc totcac attgatgtgg toccitgggct ggctagagcc agtgagcagg taalacagaag 27840 

ccag coctitt citctaactcc td.gc.ctgttc. caccacatat taagg gactic titcaaaacct 27900 

actcCCtcaa CCttgctoca ggaaggacag gatctggagt agaaaggggg agcatcact g 27960 

acttitttcac accotttgag coatcagtct ttcttitcg to cacacactitg aagttcctcct 28020 

gcacco agct ggacitagtga cittcagagtt cacaggcagg titcaccctgg gatcc tocc c 28080 

agcaggtoca ggtoacgctg attagtgtaa goalaga.gcct cocacaatcc act gccaggg 28140 

agttcc togg toggattic gag talacagatto citcctgg ccc aaaggcc agg g gtttittitt c 28200 

ttcttcacag citttcaggca agtattggat ttacagacag talactaggcc ccaga acct g 28260 

tggagataca titt.ccctggit gctg.cgcc.ca cittgcct cott goggaggtaa taggaatggc 28320 

ttgttctgct tctaaacatt cogccaatcc acaggaagcc cqgacggc.cc toc to acago: 28380 

aggaatgggg cacagagggg caatgctggc tigtagaacac ccc.cctgcag ggggctgggc 28440 

cagggctagg gaggtgagtc. cc.gggtoagg cc.gtact gca togcto acagt gtggtccaac 28500 

to citccagot citgcaggcag cqggatgc.cc agctocc cca ggtacaggga gagggcc to a 285 60 

aaggagtcct coaattitcga gaatgctggit citagaaggaa aag aggtaaa ttagagg cag 28 620 

gtggaacatg agcagg gcca toggggtgggt ggaagggatc taggcto agc tact tcc togg 28680 

ttgtataacg. tcaggcaaac toctitcacct agtag tocct citgtgagaaa toggcataat 28740 

gttaccggta cctoatatat ttgctataaa gattaggtaa cactataa.ca aggctgg act 28800 

agctggagtt aatacttaaa aacaatagga gaaaaactitc cct cocatat cittagagaaa 28.860 

atgcagttat caaaggtoga atcggaaa.ca ccaggcticct agtgccacgg aaatggcttg 28920 

gctg.cccc.gg aag cataaga cagotcaggc titacticcitcc toctocatgt titatgcttaa 28.980 

atgtcatgtc. accitcagtga ggcctgctict gac gaccata tittaaaattig caactggtac 29040 

cctgaacaat cqtctttact totcttgact citttittccat agcatctgcc acattctaat 29 100 

attcaatata gtttactitat totatotact gtatgataca gtagatacca tactagaatc. 29160 

tatgttctat gagggtaagc acctittattt tottcgctgc tigtaaccoa a gtgtttagaa 29220 
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aaccitccacc toccaggcto aag caattct catgcct cag cct cotgagt aactgggatt 45240 

acagg.cgc.gc accaccatac coagctaatt tttttgtact ttttgtagag atggggttitt 45.300 

gccatgttgg ccaggctaat cocaaactct tttittitttitt to agatggag totc.gctctg. 45360 

togcto aggc tiggagtgcag toggcgtgatc. tctgctoaca gcaa.gcticcg cct cotaggt 45 420 

totatgc catt citcctgcc to agc citcc.cga gtagctggga citacaggcgt cogccaccat 45.480 

gcc.cggctaa tttttgtact tittagtagag acggggtttc attgttgttag coaggatggt 45540 

cittgat citcc taccttgttg atcc.gc.ccac citcggcc toc caaagtgct g g gattacagg 45 600 

cgtgagccac tacgcctggc ctaatcccaa acticttgacc toaa.gcaatc td.cccaccitt 45660 

ggccitc.ccaa agtgctggca ttacaggcgt gagcc actat gtctacgtot go acttittct 45720 

tittaattaag aaaaacagag acggggtott gctatottgg ccaggttggit cittcaactcc 45780 

tggc citcaag caatcc tocc accitcago: ct cocaaagtgc tigagattaca gg catgalacc 45840 

accatgcc.ca gcctacaata gctitcctaac tag totcitat acctittaggc tittcc cctot 45900 

ccaatccaac citccatacca gtgatcctitc taaaatgtta acttggtoac aacaccittgc 45960 

tgcttaaact citcaatggat citgctggatt ttcataatcc agg.ccctcta tacttaacag 4.6020 

ccccttittct ggccacactc aacctacatc agacatgatt aag actocta cittittggaga 46080 

aatgcttcto cotctg.ccct gaacacaatt coctotcctd ttcatctaat aag gttgtag 46140 

aacagaccitt agctccitcct gactitcc.caa actictagitat citttcacct g citgtgcaa.gc. 4620 0 

actagoctag tdtcca acac atggtagata cacaatcaat atttacatgg taag.cggcca 46260 

gaggtacgac attactggta ttagatagac acagacitctt totccatctg. gttctotggcc 46.320 

tgaatctagg atagggtott aacttcttitt g g gccatgga ccacatttitc. tccattcatt 46.380 

citctogactg acaaaataat aatcaatcaa citcctacitat atgcc aggta citctitccaag 46440 

ccctgggcat gcago act ga ataagacago aagtttcttctggaatttac attctagtgg 46500 

aggggataga agataaacaa citaatacaca taatcaagcc agatgatttic aaagagcaaa. 46560 

catgacct ga aacctgacac citgaaaggtg agtgattctt gccittaagta toggg tagga 46 620 

agtagcct gg gcagagagaa cagtaagtgc caaggcc cag gtacggittac agcatagtgg 46680 

gg to caggag aaagatatga gatgagaata aagggagttctgcatgagac tittggagg to 46740 

taagcc citct gaggcc catt tacagacticit gctcaagaac ccctgctgaa gogttcticaa 46800 

aatact tact citttcacttig cacagtggtg gcgtagttgg agcaggcact citccacggac 46860 

acggagaa.gc ccc.gc.ctgcc titcagtggtg gcc.gg catgg agatgagcgt gacagagtag 46920 

ggcagotgct cotgaacaga citctgtggag agt citct caa acatgggtgc cago:accacc 46980 

to attgttggc actitcc cact ggggagaggg cacagggggg aataagatgc tagagtc.cca 47040 

cacagaagcc ccc.cagdaac cactgcacca totggctitta agcaa.cagta cocatagtct 47100 

cactaccacc citctttgtca to attctago togctgctoa gaatgaggag cotgg gttct 47160 

cagggtgggc tiggg actdgg ggtoctago tag atctgca gcaagtggta tatttggaaa 47220 

aacactggcc tdggttgggg to agatgg to tdggttctot to actictacc tittgacticac 4.7280 

aatgagaacc ttgcccttgt actattotat tccatgggcc ccaggctgac ttcttittatc 47340 

alaccalaggtg gttggacagg gtgagctota aggggtottt gactittaatg ttctgggatc. 47400 

gtoctitgaag agtgccitc.cc actgg gagga ttgcagggca gagtgaagac attittcaagg 47.460 
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ttggtaagga aaaagggtag agacatgtgt aaatcattct gcttacaagt taaagagctg. 47520 

gttaag agca citgctgtggit aagaatccaa tactctgact accotaacac toctitctgcc 47580 

caactcaccc toccactgtc. cct coccgcc agccact citt atatgggaga ggatagacaa 47640 

aggaccacta tottaccagt agagggtggc atgctgcacc agtgcatatgcatc.cccatc. 47700 

citcaatgatc accittgcago toatacaggc aaag cactct gggtggtact togaactc.ccc. 47760 

agccacct gt gag caggtgg g gaga agggit gtacaaaggg aggaaggaag tdagittatca 47820 

citgttgctgg agtgaggaca ggggtgggtgaatgaccitcc aag caaggcc ccc.gtcaaaa. 47880 

to cactictitt cactcitctgc cctagagctt coaaaggaag tdtcagattg gtacctoctg. 47940 

to atttctga gactgcacaa alactottttg gttcto agitta tagaagaaa tocccagaag 48000 

taatcatccc cactaaaaaa gatcagttct tccaatacag g gttggcaag totgtcacta 48060 

tgcttaaagt cqtttgtcca gag caggitat aggaggtagc ccctcitctot gcc agccitat 48120 

tdcagagtct cottttctga titccctaaag acaacctaag tatatoctoc totcagoctg. 4818O 

taac actotc cittggagg to cittatccaac tatattgttgt citcctcitctg. cct gcctcitc. 48240 

citcc cactcc caacgttcaa citattaagttc tittgagggaa ggatcttacc tittcacttag 48300 

taggtogctica attgatacct gctagttgaa taatgaata aataaaggga gatgcc.ctgg 48 360 

citgatggaaa gactaaaaga ttaac aggcc acagggaact ggaag cactg. tcaatgg act 48420 

Ctgaagacca agaggggcag atatgaaggg attcacticac cataaaaggc cct gtcatca 484.80 

gcagggagca cccatgacag aactc.cccaa actitcc.ccca gtagt cott g g g g cagtaga 485.40 

gottcc catc cittctoatag taccagttgg tagg gaatc. citggcattct galacaccitga 486.00 

aaggcaagac aagaactgaa attcticcitgg atc.cc to gaa ccaggccaca taagctgtcc 48660 

citggttcc ta gg tatgacaa caaaatggac agticcitctitt gatccaaagc caagatgggg 48720 

caaagttaca gccittgtgct atctocccaa gqgaagctgg titcag actoga acaaggc.ccc. 48780 

agaalaccago totgttgttgc citgccitcagt ggacagacita gtgtttcata accitctttgg 48840 

gtottggggc cctotgagaa tittgataaaa gocaagaagc citc.ccctaga aaaatgaata 48900 

tataaagaag atgtgtatat aatttaggtg g g g g acaggg totatatata aaggattct c 48960 

tgaaaccitat titatgg cacc agittaaggat citctggtott gacagatact tcaatgaac a 49020 

aaag cagttt aatcatctoc acticttcaaa act gacccat caccaacago gttaccaatg 49080 

taatgttctt gccaaaaata cqttaagtat aaaaaaacta atcaggcaaa totagaatgt 491 40 

gggittattot ataagaataa ccggtottga citcttctaaa aagttcatggg gagaagaaaa 49200 

ggcacagatt ttaaaaacco tagagacaca gcaac caaat acaatgcctic aaacttggat 49260 

toaaatttag attaaaaaag gaalacago.ca togaac attitt ttggaacaac to aggaaata 49320 

tggatttgga citataatatt atattgtaaa attgcc.gtga attittcttag atgitaatgat 49380 

atctgacitta tataggagaa ttcttagcag aaa.catattgaactottcaa gogtaaaatc. 49440 

aagatgccitt taagttactic toaaatagitt cagcaaaaat aaataaataa aagtatacag 4.9500 

atagagggag agagatatat acaaagtggc ataac attaa caaatcatga atctatotga 49560 

aagg tatgta ggtgttctitt gaactacatt ttcaacttitt citatatattt gaattitttitt 49 620 

totaaaataaa atattgggga agaaaccolaa cattctatta gcactgttgta agatgtacat 49 680 

gttagatcca tag citc.gctg. gg.cggggtgg citgatgc citc taatcc.ca.gc actittgg gag 49740 
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gctgaggtgg gaggat cact to agcc.cagg agttcaagac cagotctgggc aac at agtaa 49800 

gaccc.cgt.ct citaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaatcta tag citcc citt 49860 

citcc cctaat gacctggcta toaa.gctcca cctotcaaaa gtctggtgttg ttctdaggac 4.9920 

ttacctgcac agacaaccitc titcctcccitt citgagctitcc caacacacac agctaag agc 49.980 

toccitggcct gctgagcc.ca toccatctot titccttctag citccttcttt toccitattot 500 40 

tgttgtcaag gocttgcacc titccacagtg gcc acattct togctt.ccaag aggtttgaac 50100 

attgcttggit ttgaatcttg atcctg.ccac titactagitta catcatcttg g g caagatat 50 160 

tttacttctd togg cctagtt tocto atcta taaaatgaac tactgtgaaa attaatggaa 50220 

ataatatgta ttaaaaatat agaga.gcago toggcacagt ggctitatgct tataatcc.ca 50280 

gcactittggg aggcc.gaggc gggtggat.ca cittgaagttca ggagttc gag accagcc togg 50.340 

ccaa.catggit gaalacctggit citactaaaaa tacaaaaaat tagctggg.cg tdgtggcatg 50 400 

caccitataat cocago tact c gg gaggctg agg caggaga atc acto gaa cccaggaggit 50 460 

ggaggttgca gtgagtcgag atcacgc.cac tocactc.cag cct gggtgac agagt cagac 50520 

totgtc.tcaa aaaacattat agctagotag ctagotagot agagatagot tatataaaag 50580 

toctaatata ggcaggg.cgc ggtggctoac acctgtaatc ccago actitt goggaggctga 50 640 

ggcggg caga toacaagg to aggagttcaa gaccagocto gocaa.catgg toga aaccotg 50700 

totctactaa aaatacaaaa attagcc.ggg cqtggtgg.cg togcactggta gtc.ccagota 50760 

citcaggaggc tigaggcagga gaatcgcttg aacctgg gaa goggaggttg tdgtgacco a 50820 

aaattgcacc actgcacticc agcctggaca acagagcaag attcc.gtctic aaaaaaaaaa 50880 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaga cccalatatag tagaaactca gtatgtgtta 50940 

acttctatta aagatgatga caatgtaatg gcagotcact ttatcago.ca cittactgtca 51000 

citagctggac aacttctott agtagcttitc. tctdattgaa aataactaat agcatccitat 51060 

tact acaaag agccaatgttg aagaggaaat aagctaatgt atgagagaaa gocttittgcc 51 120 

aggcaagtgc attattataa cittgctaagc actgcagata taaaagataa atacacaggg 51180 

caccct actt caccitttcat gag cittatga agagttgagg aagagaaagt citaaataaaa 51240 

citcaacaatig caaggtgaga ggccacagtg agttctacta cittctgagca citgcgggagg 51300 

tagaga agag ggg caggaat gagttgaagc agctgagcta gggaagttcta gagaa.gcaag 51360 

toccitgagaa tocctittatc tittctggagt gcc caattcc toctaggtgc ticaacaaaca 51420 

citgatggcta tttittaccct atagotttitc ctacttgttct tatggaagg g gaactitcagg 51.480 

gtotta aggg citggg tatgg catgaagagt atggctdtga agtgtc.tcaa aactgcacag 51540 

tgaggttgga ggcagagggg aag actottc ttgg tatgtg gct cacactic citcto aatat 51600 

aagata catg toggatgagc tictaaatgag gaggaga gag atatgggttcaagttcttgg 51660 

gtgctaaatt gccttggaca agcc.ccttitc cctotctggg ttgtttcccc acctgttgaaa 51720 

caag aggaca aacaataccc tdggtoccct taactctgtg catatatgttg tttittcc cta 51780 

gatgatctga ggttctaatc ttago accac catttaccac citaagtgatc ttgggctago. 51840 

ccctitcactt citcatttgttg aaatggcaat gtcatcacct actittcaagg tag cagtgag 51900 

gattittittct tttittcttitt tttittittgag atggaattitt gctcittatcg cccaggctgg 51960 

agtgcagtgg cacaatctog got cactgca accitctgctt coc gagttca agtgattitt c 52020 
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ccacct cago citcctgagta gctgggatta citggcgcatc. ccaccacacic cqgctaattt 52080 

ttctatttitt agtagagacg gggtttcc cc atgttggtga ggctggtotc gaacticcc.ga 521-40 

ccitcaagtga totgc.ccgcc ttggc citc.cc gaagtgctgc gattacaggt gtgagcc act 52200 

atgcctggcc togcagtgagg attaaatgtg gttctgaaga act at ggggit gcc caacaga 52260 

gggctggcag taggag cagg ggctt.cct to ttgccitcctd cottctgact tagaagttcc 52320 

tgggcaacca totttcttct tcactag act gttagctccc tdagg acaaa aacagdatcc 52380 

cactitactict togtag acto agcaccaagc aaagg acct g galaga.gcaaa gocittaacaa 52440 

atatttccaa actgaaaatg gtaggagtgg caagaac cag tag cocaggt aggggag cac 52500 

aagg gttcca togctcctgg toaccagg to cittcttittct tctgtgttgca gacittatttg 52560 

cacccaaatg caggcctggg citctgttacg cccittgcaat gg tatgtgcg cc.gcagggca 52 620 

tgg gag cacc agaacacacc citcctttcca ttgccaatat cotgcttttgtttgctgcaa 52680 

gtag citctgg ccaggcc.cag gagagggagc agg gagacaa acaagtacag goatgcagga 52740 

gacago Cagg ccagoctogct gggaagaa.ca cct ggctgga gag caacgtc. accagtccac 52800 

atat citgttgt caaggaatgc ctittaaaggg cacago cago tatgtggcca aagttcacto c 52860 

cacacatgtc. tctgaagaac toggaaggtga acagotgaca ggagggctgg gtatggatcc 52920 

citaagctgtg ttittgccaca galacacaact g g gttct cag acc acttaag aagttgc.cat 52980 

ggtag actitc agagttctag Cittagctato aattaa.cago tactatttat tdaatgc.cag 53040 

ccataatcca ggtoctatat gaggtacctt atttatatta totctaatcc tdacaaccot 53100 

acggtag cag gattatcc ct gttttacaga agactgaaaa goagagittaa agtcaaatca 53160 

ttctgcaaag ctg.cccaata cataattgat ggagctggaa totgaagcta totgtgcttig 53220 

gctgcaaagc cacatccact gtactatoto accggagtga gacago.acat citcaa.ca.gct 53280 

gag cct cagg attcto acct gtgaaaataa gqaagctgga gcc citgacag citcaag acco 5 3340 

tittgagtgtt aac actitcgt gatgcttcto ctittagccca agtactgaat gttaaatago 53400 

acaattctoc toctitcatat actitcacagt gttcaattcc ccagoagtct citgttcttitt 53460 

aaacaaagaa cccagaacac actittggaac totalaggtgc tactc galaca totcc cacct 53520 

cagatgctta gaggccatgg acatcatacg ttctitcc caa agccaaggct gtttittctac 53580 

citttcaattt ttggaagttt Caagtgaaag toaaaatctg. ccctdgctgt aggtagaaga 53640 

gtacccagot go gaggtogt aaagctgagg totgalaccag to atc.ccact gttcct gagga 53700 

gccagagtga attgagctga aatcc to agg ttaggggaga to accitagag goctacatac 53760 

gctgaggcta toccitaagga caaccitccaa aactcatctt coaaaacatt act gaggggit 53820 

totgagggct toggcagata caaagtgcat ggaac cotga tiggtoagttc agtgggtoaa 53880 

cc.ca.gatcca cacagaga.cc ttittgagtica gcagagaa.ca tatgagttitt ttaaaaaaga 53940 

taatcagttg agattittctd tttcaag acc tdgatccata titccttctot gccatttacc 54000 

atctgtgtca cocaaggcca gttactitcat gacitctgagc citcagtttcc toactitgitac 54060 

attgctaata atatotitatg g g gttatgag aattaaatta totacagatg tottgcatca 54.120 

tgcctggctd acagaaggta gccagtaagt gttcatttct titcccitcccc aatttgagac 54 180 

caccaagggc aaatgcagac agaccc.cttt ttctoctato cotag caata togg acct gct 54240 

totcagocca gaatgaaa.ca gatttctgta agtgaaaaag aaaggtocta aaatgaccitt 5 4 300 
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tatttatcta tocaaataga aatcaactitt tttittttittt ttittaagaga cagagtctta 54360 

citctgtcacc caggctggag to cagtggca caatcattgc ticact gtagt cto acct coc 54 420 

aggcto aaga gatcct cotg cct cagocto citgagtagct ggg actacag gtgcacacca 54 480 

ccatgcctgg citaattittitt atttitttgta gag acagggit citcccitatgttgcccaggct 54540 

ggtottaaac toctogactic aggtgatcct coagc cittgg cct cocaaag togctgggatt 54 600 

acaggaagga gccaccaagc ccagotgaaa totaattgatt citaatagatt totaataatt 54 660 

aggaaatagt tactgtgcat citaggatgtg taagaacaag caggcaaggit gctgtgctda 54.720 

gaga agccaa gtgagataag atagaggc.cc agcc.citcact tacatccaaa ttcttcagac 54780 

aaaaatgttt acaggtaa at totca accitt atggggtaaa agaac cagtic attattgcag 54840 

tggatttaca catgttaaag cataag.ccct cocatgtcct gagga aggcc togctggatg 54900 

gtoatcccitt aacctoccag tdaacagoca gttgtagaga agcttctittc agcccctago 54960 

citctgaattg agtgggctga aggagaga at gggaagctoc citccaccaca gcc tagggc 55020 

acctggagag caccacaact g g g gatgcca acttittc.ccc agg gcc.caga agggcagata 55 080 

tgacaggggc citagagagac totgttcc at aagagcticag toaaaaatcc ctittattact 551-40 

cctoctitcct gcagatccita tag actgaaa cagtctgcca attaagctgt aattattatg 55200 

gaatatgtta ttgttgttitt aaaaaattaa ccaaacacat aatgaagcct acgaacago a 55260 

agaaataagt gttgctagag togcactgatt CagttcCaac Caaaaaccag gaag actgta 55320 

gtttcaagta ttttgttgtag ttgtactgca gttaaagaca g g g ccto cat tatttggcaa 55380 

ataatggaaa agagcttgttg toccitctgag gagccacata agttgcagag citgggalacca 55 440 

ttcaccitgat coaagticcitt catttittcag ataaggaaaa gag toccaga ggacctaagg 55500 

caccitgccaa aggttact.gt gaagctgggc agagittatgc ataattittitt coctittaaac 55560 

atggattgct ttggaacaca aaggttcatt totttitcttcaagagataat gtgtaaacco 55 620 

aagctdatta aatcagtatt ggacattaag tdaaatticta taaaaagaaa aatgctittaa 55680 

agatgtc.cga caaaag.ccac tocctaattt accitcttittg taaattic caa tittgaggitat 55740 

tittcttacitt galagcacag togtaattgc agcto acttic toacgctagt gtggtaggaa 55800 

agacagtgca ttctotgctg agtatgtatg gcc tdtcagg caggggtgta toggacacag 55860 

aagttgtatt cittcattccc ttgctcccitc titcctcc citc acatgtcacg cct gatcatg 55920 

tocc catgga atctggttgc gito acttitcc ttgcaaccac agcc.ccagaa citcccataga 55.980 

citttgtactic ccc.cagaggc citagggtoaa gaacttaatt tottt cacag aatccagoaa 560-40 

ggaccotgtt caggagcc.ca agaagttctag cittctactitt citgccaagga tigaaact gag 5 6100 

gcc.caaagag gagcc.cittga ggatatocta taataaaaga gg gaggggct aatggcagaa 56160 

acagotttct gaccaggtag tdatgtggta acggatacct gggagag cag agggtctggg 56220 

tggtoccitcc ctdgggggaa agagcc.ctgt gtggcagota totcittcaga agtgactitca 56280 

ggaatgtggc citcttatttg g g gaagggaa gaatgtctac gaaagttcagt cagtaccc.cc 56340 

cagactictag citgggcaaac ggagcttggg g g tagggg.ca agaagat cag gttcticciaga 56400 

aagcct ggga cagaacaaga caaacggcag gtggacittgg gtggcattag togtotggcc 5 6460 

cittaaaggitt caggttgaga gttcactato tgctctagot totccitctitc citgagaagtt 56520 

gtgtc.citccc tdgctitccct gccitctocaa g g g taaaagg g gtatagttc citggctocta 56580 
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agagcc acac cagacggggg gaccitctggit aggagagaca ggtocagaga gcc atcc tag 58920 

citctgagctg. ccatctgttctgtc.ctggca citagg gCtcc cattcattcc citcccitctgc 58.980 

citgtcc togg gacago citca agagctgacc aatgg gaggit gcc actt.cca citcCagg gca 590 40 

gggctgttgtt gcaaataagg aaacaaggcc cagagtatta acctacacct gatgttgtct c 59 100 

catgtggcaa acactatatg cactcittitta tittctdtgag acaggaatta titcccactct 59 160 

acagacaaga aaagtgaggit acagagagat taggtaacto actica aggto: aaaaagg gag 59220 

toagtggcag ggctggaatt taaatgtagg citcatgtgac totagagct g gagct citcc c 59280 

actaccaggc titcattctgg citctittaagg agaaaaatct tittccaaag.c totctgcaaa 59340 

taggatggag cccaggttac tot cattcac toactattoa citgagtgttc acatgcagaa 59400 

caccatcc at tiggcctcagt ggacagtgga gcttcttcta cittgtc.ctgt gataaccatg 59 460 

cittittcaaac togaaaaatgg g g catgaggg agaaaaaggc citggggtgcc aaaagggatt 59520 

gataagccita ggitatctgga atgggagc.cc acctgaacag ccc.ccagttg tdacgatgac 59580 

caaaccagag cctaccatgt agaaag.ccct totcitcc ctd cotgcaggat totaaaggaa 59640 

aaag caaggc tigctggagga aaccagaa.ca citcagatcto act acto gat ttggggcagt 5.9700 

gacatcagot citcccttacc agg cacacac cqctcaccat tigtaaag agc cagaagttcac 59760 

cgtgcagott citatctotta citgttgaacca togcaggaaa gtctgataaa gatggtag at 59820 

ggggittacaa gggagcCttt toccattcca Ccaactoggac acagggacaa Caatgcatgt 59880 

gataagagca catgggtttg aatactgtta agaagctacc atttatt gag cagittaatat 59940 

cittctaggcc citgttgttaag togcttagcat ttattatcca totatgtttaa attgccagta 60000 

aaaggaggaa acgtoatcag cott catttaa cagattagga aataggttct gaggggittat 60060 

gtoactatto tcaagacaaa tagctgataa gtggtgaggg tatttitttitt ttttgtttitt 60 120 

tttitttittga gtcagggtot citctotgtca citcaggctgg agtgcggtga tigc catcat g 60 180 

gctcactaca atcttgacct cq accittctg gacitcaagtg atcctcitcac citcagoctoc 60240 

agagtagctg ggactacaga tigcgtgc.cat cacacco agc tigtgaggct g agtttcaaac 60300 

citggtacata togctotaga gcacaggtoa agg cacttitt totgtaaagg gccagaga.gc. 60360 

aaatat citta ggctotgcag gocatacaga citgtcgtggc cactcaattig totcattata 60 420 

gggcaaaag.c agc catatat aaaacatalaa cita agggaca togctatott coaacagata 60 480 

tttactitatg gaaagattitt tittcttttitt tttitttittct tittgagattc agtctdacac 60540 

tgttgcc.ctg gctaaagtgc agtggtataa acatggttca ttgtagt citc aaccaccitaa 60600 

gctdaagtga to citcc tacc taagc citcca gtgcatcc to ggaccacacg togctggccac 60 660 

catacccago gtgtgttgttgt gtgttgttgttgt gtgtgttgttgt gtgcgtgcgt gcgtgtgtc. g. 60720 

gagtc.tc.gct citgttgcc.ca ggctgcagtg tagtgtc.gcg atcttggctic actgcaacct 60780 

cc.gc.citcc.ca ggttcaag ca attcticittgt citcagoctoc caagtagct g g g act acagg 60840 

cgcatgccac catgctcggc taattitttgt gtttittagta cag acagggit titcaccatat 60900 

tggtoaggct ggtottgaac toc to accitc aggtgatcca cittgc citcgg cct cocaaag 60960 

tgctgagatt ataggtgttga gcc actg.cgc ccgg.ccctgg cittatttittt tittatttittt 61020 

gtagagacag g g totcactt tottgcc.cag gotgggacac toatatttga gtttcatgta 61080 

attitccacat gtcacaaag.c attcttittgc tittttittccc ctaac catta aaaatcacag 61140 
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gtoatatagg ccaggcatag togct catgc ctataatccc agcattc gag aggccaagga 61200 

gggagg acto cittgaa.gc.ca gaagtttgag accagotctgg gtaacaaacc aag accotat 61260 

citctactaaa aaaatcagtc. aatcaggcca gtcatggtgg citcacgcct g taatcc.ca.gc. 61320 

actittggaag gotgaggcgg gcagatcacc taggttgga agttc gagac tag cotgacc 61380 

aacatggaga aaccotgtct citactaaaaa tacaaaaatt agc.caggcgt ggtgg cacat 61440 

gcct gtaatc ccagot acto gag aggctga gacaggagaa togcttgaac coaggaggca 61500 

gaggttgcgg tagctgagt togtgccatt gcattccago citgggcaa.ca agagtgaaac 615 60 

totgtc.tcaa aaagaaaaaa aaaatcaatc aatcacaggc cqtattaaaa taggcaatgg 61620 

gccatagott gcc.ggcctct gttctagaac cacagagcto aaccactctg tttactacct 61680 

citaatagtga agaacagotc ttggtgtttg tdcagagcto agc catatot atctatotat 61740 

accacgaaga caccacactc tag coccaga ggcago caga agaaggaagc actgaac agg 61800 

tgctcaccct gtattaaaca ttgcttgcag cactacttgt atgaatgaat tittaaccocc 61860 

actattocac agtgctgtga tttittctott tacagataaa goaactgagg tacagggagg 61920 

ttaaatcact tocctgaggit cactcagotg taaatgtgag aagtgaagcc aggatttgaa 61980 

cc.ca.gactag acattataga caacgttcta ccatgctata ccaaagcto a gcc togg ccc 62040 

agagccagac totctgggitt togaatgcgac aatgcactgc atgtaag.ccc ttggcacaaa 62100 

gtotgggaca Cattaaaggit togataaatgt tagcc attaa tatcattaag actattgtta 62160 

caac tact.gt gggctagota totggcctitt agcaagt cac totcitctgtc. toggccttgg 62220 

ttaggtotct aaatagotcc cagcatcaac atttittcacc cctataggit to cagagggc 62280 

totctattitt cottgggtot caagttgagt ttaaact citt gag caggagg to aggat.cct 62340 

agCC gagggg acacacaagg gcc acagagg aggtgaggt ggctggaagt ggggaaataa 62400 

catacgggat actgaaaggg citgcc cagct g gaga.gctgg gag caatctt totcc cago c 62460 

acacagacaa citatttctoa coaaaaatct attatgttcc cct gtaattic aatcaggcaa 62520 

gaagggggcc ccaaattaag totgggacta gcaaattatc ttittaattgt accotctgat 62580 

titcCatgttga tigaacacagt actaatggaa gaatatgcaa gocacaaaga gactgaggcc 62640 

agggagccita tag cataac toctottgac atttcacaca gctctgctgt to cagcggcg 62700 

acgggctdag tdagtcggtg totaggaatg tdagcaggag gotgcaggcg citcto citct c 62760 

cc cc tact.cc tottacaaag gacittggtgg gtgggtogggg aataagtgag agg acatcto 62820 

aatgcc atga aaactgcc to coccitggaag aggaacagoc ttctocc cat gttcctgagtt 62880 

gaag cagaag ccc citcc.cag gtggaatcca tttgaccitcc aaaaatticag actitcaggag 62940 

gaac ctittga aggattgatc accagatgtg ataagctgct ggctd citcag accolaagtgt 63000 

gtggttcc to agagccaact tcaaagggcc caagccacco atc actogga gatgaaatgt 63060 

cacactggag gatatatt to accotcc.cac ccttggaaac togtoctoga tagaaaact g 63120 

citcttctagg to citcagagc agctggcaga acattcatca gttatggct g c cagaggcaa 631.80 

citgcaggaat cotttgactg goaattatag tagggataaa atggcaggag aggtgttaat 63240 

citccagdaca titt cataagt toggaalacct g g cacggagct gaacaaact g acticcittaga 63300 

accagotgag goacaggtot toaaag.cgto tdtgacaggc tiggagaacaa tag cott cat 63360 

aaccgg cago cocaagtgaa tottcaggca aggtgtggta agtgaatgaa to accocaac 63 420 
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cittttgtcgg aagaaagcto tdgtoaaa.ca attcaaaacc caagaaact g tttgttgttgaa 63480 

gcc.citctatt goctogg gagg acticcaatca aggaaga gaa tttittgagga citc.cgaagcc 63540 

tdcaaatact gaaaggtaag cattaccacc cccatctact aaccatctitt cqtg.ccccac 63600 

toctoccotc titccaaatca citttctacat tatagoag.ca gtcatcctitc taaaacaagg 63660 

gtoccgggca ggcatggtgg citcatgcc to taatcc.cago actittgg gag gotgagg cag 63720 

gcagat cact taggtoaag tottcgtgac caacct ggcc aac atggaga aactcCatct 63 780 

citgctaaaaa tacaaaatta gctggatgtg gtggtgtgtg ccc.gtaatcc cagot acto c 63840 

ggaggctgag goaa.gagaat cqcttgaacc cqggaggcgg aggttgcggit gag coaagat 63900 

catgcc attg cacaccagoc taggtgacag agccagacitc cqtct caata aataaataaa 63960 

taaaatgtcc cagdaatticc cagcttcaca gggittat gag cattaaatga galacatatgt 64020 

gaacaagcto actitcagtat citggctdatg gaacticagto agtgttttac agagtgagag 64 080 

tittagtaticit gctacticcitg taatgtgatg tdatgttcac aaa.caccagg taaaagacaa 64140 

tatttggcat citatcttagg tat catggaa agagaaaaga atttggcatc toggatagaac 64200 

tittagagatt tagtctaatc. citttgttitta cagttcatga acttgaaact aggaatggag 64260 

aattggaagc ccaaga cata toaggatacc aagtcacatgaaatgtgttc agattitt cag 64320 

actgggagaa ttatttcc.ca atatattgaa aaaagaaaat atgttgg cac agtgatggaa 64380 

Ccattgttag taactittgga gaaactggag aatgggtgca atatotccaa agtgtaatgt 64 440 

to catatota citatatacca gg.cgctgggg atgtattoat gaaataaaaa toggagatago. 64500 

taactogc.cc agttittcaaa aag gaggaaa alacatactgg aaaaaggaag cct tatgatc. 645 60 

cittittgctitt gattcc titca cataa attct aggcagatga tiggaataagt ggacagtaag 64 620 

cacttagaaa aggagctgat catcaggagt cagcagtagt gaaatagtag tact agitta 64680 

gactitg actt catgttittca citgggittact catcatgaga ccttatcttg gattitccaca 64740 

ggcatttgat aaactcitt to citgat atcca gacagtaaga atgttggg cag gaaatctaga 64800 

aaaatcagat acaagaactc aac at accoa gcaatttgag gotctaaact gtagagg cag 64.860 

gatticcitgaa taccttgcta gagct cacat taggaaagg gcatoggatt to agctdaga 64920 

aaacttittct tittaattitca gtgctg.ccct tcc.cagoagc ataaacttgg ataaattatt 64980 

taacatctot gggctitccct tdtcctgctt gtgctatatt cotcaag agg ttgttgcagg 65040 

aactgaacta gatgatgagt acaaaag.ccc totgtaaact galagatgcat tataalacatt 65100 

agittattatc actgttctag togctatagitt gctcatcatg g g g g toctda atcataggitt 65160 

tott tactag goatctgtgg acaccitggta toggc.caggc citatgctggg cactgacagt 65220 

accitagtgcc toccitt cacg tagtttgatc tdgtgataga cagatatggc cacaggg to c 65280 

titcc toggtg tdatgtgctt goaga cacat tdaagga acc citt.cccagag gagaatgaat 65.340 

gctgttgtcag agcagg gcct ggaaaaagga ggagaagaca gcaccitgcag gagatgtagg 65 400 

aggctgtaaa aggagittaag agagcaaagg tittgggggac toccagg gag cottatgttgg 65 460 

tgagtcatca atggagtaca gcaggaggtg accagagcc.g. titcct gaggg alactalaggtt 65520 

cacagagaag gttgctgttt aaggtoacag gtc.taggaac togacaaagct ggagtttgac 65580 

ccaagttctitt g g acto cagg tocaacatac taaaactgcc toaaataact attittattot 65640 

tgcc atttga tttacagtaa tatttctgaa agtgtaacta aag gaatago agcattggac 65 700 
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cctotggtoa gcttgttgaa aatcaagatt cotgagtc.cc actitcagata tacagaatca 65760 

gaatcgct ga gacitggggct aagaatctgc attittaaa.ca agc.cccagtg tittctgatcc 65 820 

acactaacaa ttgaaaacca atgcttittct tttitcctaag tacttittcca cittgattitca 65880 

ttittattoto acaataacco toagaggcag goaggataga toactatoat taccttgtta 65940 

caaacg agaa aatgaatgta cagatagott gttcatctitc titatcctgaa cigtag cittaa 66000 

taaataaatg tittggtgatt gacattttgt taagccttgg citaagtagag actittcacct 66060 

toctggtgcc acticttaccc atttgtaacc ccacagtagc tigcctcitctd tttccttggit 66120 

gacgcggcag toggtgctcac gttatggitat aaaaaggtga ttctaggcca gg.cgcggtoga 66180 

citcacaccitg taatcc cago actittgggag gotgaag cag goagatcaca aagttcaggag 66240 

atc.gagacca toctogccaa cacggtgaaa ccc.cgtotct actaaaacac ataaaattag 66300 

ccaggagtgg g g g totg.cgc citgtagtaac agotccitcqg gaggctgagg caggggaatc. 66360 

acttgaacco ggalaggtoga gattgcagtg agctgagatt gtgcc actoc acticcagoct 66 420 

ggcgacacag cqagacitcca actcaaaaaa aaaaaaaaag to attctaga agatagogtc. 66480 

attc catgaa agtgctatot citggalactaa aacaaattitc aaacaaacaa acgtgaggga 66540 

tgacattagc caacttcaga aacggtgctt citgcaa.gagt cagtgctact gatgg cagtg 66600 

gag cacccitc tdatctoragc aaaatctota taggg catca totaggaagtic atgaccagaa 66660 

tacagotgac acacaaaaga aaacaaccitt aactcaagtc. togg catgaga tagctdagggit 66720 

ttttitttgta atcgtaag ca gitatggagaa agaatttgtt agcacacttic cag cactgcc 66780 

catgggagaa gogactictag cittittggggg aaaaatgaaa alacacggcaa aataagcaca 66840 

gcaggttgct acagttgcag aaggcatgcc atticcitt gag gocctggttt to atggttta 66900 

agacittaggg atgacattta cag actgagg tottagtcta cataagtttg agcttatctt 66960 

atcaccitcaa aagataagct cittgcctaaa agaatattgt agagc galaga gatggtaatg 67020 

gtgcatactg gatgg actitt attcaagtgt coaaagagtc gttcaacaaa tacatcattc. 67080 

acco agcaaa cactctgagc accolactaca ttctagg cac tittgctaagc tict gggatac 671 40 

aaag acaaac tagatacggc ticcacacttg gagaattitca cactctaaga gtgatgctag 67200 

atgtgtaaac aaatactgaa atggatataa citgagg tatg aagagaataa cqaagagaat 67260 

aacaaagaga gaagaagt ct citgattggtg g g gag aggta toggtggatt togcgggggg 67320 

citcc to caca gaagatggga tigg tattggc agactictaat aggctgattig ccagg cagta 67380 

acaggcattctggcct galag gaacaa.catg tdcaaatgca citgaggcata aagagtatgg 67440 

tatgct cata taacgctgag caggtotgta agctotagtg catgg cacat atggg cago a 675 00 

attaga cagg aggccagaat ggtggaagag agtagggg.ca gag cactaaa gaccalagtot 67560 

gctaggctaa agagttgcct acagg cagtg aagagctato a gagg tattt aag caag cag 67620 

tgatttittaa cagaacgcaa agctdaaatg ccaaaga gaa togctgat citt tagttgc.cag 67 680 

tittggctotc tdaatgggta taaatgccita aagttctacag ttggcc.gtgt atatgcc cat 6.7740 

gtgaaatttg citggccaact agtgttcact aacagoagag tatgcctttgtcc toggggcc 67800 

acatctotac taccttgtca ttittaacago toatatttgt citatatgggc tigtaag caca 67860 

taag catgga attgcaacco cittatagata atcatccact gttgctccat gatactaatt 67920 

agaaaattga atgtctaa.ca ttgagtaa.ca aatgctdtgttgacagggac atcctitcto c 67.980 
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citttittttitt tttitttittga gatagggtot tactctgtca tocaggctgg catgtag togg 70320 

tgcagtcatg gttcactgca gccitcaacct cotgggctda agcaatcctc. tcgc.citcago 70380 

citcc toagta gctgggacca caggcatgag ccaccatgcc togctaaatt tittgatttitt 70 440 

tgtggggatg aggtottgct citgttaccca gactgat citt gaaactcct g agttcaag ca 70500 

atccitccc.gc citaggcctcc caaagtgctg atattataag totaag.ccct gcacccagoc 70560 

tgitatctoca gtttgtttitt tttittitttitt tittag acto a gtctagotct tdtcacccag 70620 

gctggagtgc agtggtgcaa toctogctica citaca accitc tocct tccag gttcaagtgt 70680 

ttct cocqcc to aggotcct gggtagctgg gattacaggc accogccatc atgcctggct 70740 

aattitttgta tttttgtaga gacagggittt caccatgttg goc aggctgg tottgaactt 70800 

citcaccitcag gtgatctgcc caccitcggcc toccaaagtg citgggattat agg catgagc 70860 

cactacgcct ggc citctoca ttittctagat gagaaaaatg aag cacacaa agggcaagta 70920 

acttgcc.caa agtacacaga taataaaagg cagaaccagg atttgaaact aag caatctg. 70980 

gttctagagt gtgctcittaa citacaacaca atactgctitt cattacttgt g gatctaatt 71040 

agttcaactc acagaggaca aactt cattt coaacttctt goggggaact g c caacctato 71100 

caccccactc cccatcataa atcaccitata agtaaaagat actatgcaag tatto cattt 71160 

tittccactict atattgaata tatatottta gttaatgcca totttcaaat atacaattta 71220 

agaaaacaaa atgaaacaaa acaaacttac gattggaatt gaaatttitt C agattitcagg 71280 

gcaattcata atcagtttgg toggctagagt agctgaactc attctitcctc. tcttgcc citc 71340 

citct coggag gtacctaggg cittgttcc to cotggattgt agctacagag aagtgcagot 71400 

caag acct gc tigctggaaag aaggactic ct g g g g to agct tct citggctt citact cacta 71460 

tgggatagot cottctgaggg caaaagacaa agctitta act tat caccct g acacttgcag 71520 

gcaattittct aaaacaacco aatgtc.cgga actgattcc.g. tcttgccatt tacagtaact 71580 

gCagcc acgg toggctgctat aggaaggatg toggggaaggg galaggggaag ggCagggaaa 71640 

agcctgacitt acatcatato tcttggccac citctagdaat tcattcaaca aatatoccitc. 71700 

citatgccaac aatatgctica gtgctgacac aatgaggggc aaaaaccoca cagtc catga 71760 

ccaaattgtt citattagagg totta agata to attaagga gatgatcaca togaataaatg 71820 

tgagattaaa act actttitt taaaaaaagc citcaaaggaa aggtotatoa aaa.cataaaa 71880 

cagg gaccta accitatttitt cagggtgagg aattacttct atatttctot gag coatcca 7 1940 

ggtaaagatc taaacgataa goaggagitta agtgaacaga gta agggggc attctaggca 72000 

gagggagcag aatgaacaaa goc cittgtca gaaggagggc citgtc.ca.gaa gag aggtgag 72060 

gctgaagtgc agg gag Cagg aggttgtgga gatgtggaga gaggcCacat tacggaggg C 72120 

totact.gtag gocaaattaa ggaattittitt tttittttittt tttittittgag atggagtctt 72180 

actctgtcac caggctggag to cagtgg.cg tdatctgggc ticactgcaac citctgccitcc 72240 

caggttcaag tattotcct gcc to agcct cocaagtagc tigggactaca ggcacacgcc 72300 

accacgacca gctaatttitt gtatttittag tagagatggg gtttcaccat gttggcc agg 72360 

atggtotcaa totcittgact tcatgatctg. cct gccitcqg cct cocaaag togctgagatg 72420 

ataggtgttga gcc accgc.gc citggccaagt taaggattitt gotctittatc caagaac act 72.480 

gggaagttgt ggaagtatac aaggtaggag agaca acaca gagtgacaca gttcaagttitt 72540 
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ttitttgttitt tttitttittitt aag atcactc ctitccag coa ggtgcagtgg citcacacct g 72600 

taatcc cago actittgggag goc gaggcag gtggatcact tagg to agg agttc gagac 72660 

tagcttggcc aacatggcaa aacco catct citactaaaaa tataaaaatt agctgggitat 72720 

ggggg.ccggit gccittaatcc cagot acttg g gaggct gag goaggagaat to cittaalacc 72780 

cgg gaggcag aagttgcagt gag cogaaat tdtgccactg. cactc.ca.gcc toggggaacag 72840 

agtgag acto tgtctaaaac aaaacaaaac aaacaacaaa aatcacticct tccaactgct 72900 

citatagagaa cagattagg g g g to cagagt ggctgtggga gatgaggcta ttgcagacat 72960 

ccaggtgaga tigatggtagc titggagcagg gtggtggtgg gagaaaagga aagaagtaaa 73020 

ccitaccaaaa tataatttag agataaaact gataggcttg gatatgcagg atgagagaga 73 080 

acaggitatica aggatticcita ggtttctggc titagg cactg. g.gtggatggt ggit gcct citc. 73140 

aatgacatac atgtttcagt ggaagaggag ccagttittag ggggaagagt gaaagtc.cag 73200 

caaagtictag agaaga gagt citgaagtgcc tdgaaga cat toaaatggac aagcc aggtt 73260 

gatagtacaa catatggg to tagaactcag tdgaaaggitt taggctggag atact gattt 73320 

tagggit catc agtgtgtgga ggacaatgga aggaagttcat gagtgttgttgt aag actocct 73380 

aaggagaaaa cago acgcct gaaggaatgg taa catc.cca gagctggaca aagaaggata 7.34 40 

agcaaacagg tattaccaga gaggtaagag aaaac cagga gagtgtggaa totcatgaaa 73500 

gccaagggaa gagaacattt Caag actogac agatactaat aataaatgct aacatctgtt 73560 

aagttcc cagt catggccaga cattctgcto agg actittga atacatgatt gaatttaatg 73620 

ttaacaactt tittgaggtgg gag coattitc ccttittcata gacaaggaaa citgtggcaaa 73680 

gaatggittaa goagctgact catggtoagg togctggtaa gtgaagctgg catttaa.gct 73740 

caag cagoct g actocqaac tittatccact tittctotaat acaaccotta gtgcagtttg 73800 

ggaggtoata taagatgaag cotgaagagt ggtcggtaga cag actoatg aagctgttat 73860 

toggaatatt actaaaggaa tottgtttca ggggagaaac agaatgaaag ccaggctgga 73920 

gcc.catggitt aggaatgctc catgacattc. tctatttcca gctgtcttag ggaaccagtt 73980 

aaga gaccag goc aggtocc gtggctdata cct gtaatcc caa.cactittg tdaggcc cag 74040 

gtgg gaggat citc gag ccca ggagtttgag accagotctgg gcaa.cagagc aag accotgt 74 100 

citctacaaaa aattaaaaaa aaattagctg. g.gcatggtag totgtgcct g tag toccago 74160 

tacticaggag gattgtttaa goctoggaga ttgaggctat agtaagctat catcatgcca 74220 

citgcactcca gcc toggcaa tagagcaaga cctatoticaa aaataaataa gottaattaat 7428O 

gaattaatta agaggc.cagg citagtatgcc aactc.cgitat cocco acagt gcc taatttg 74340 

atgacittitta tatatagoaa atgacgcttg atatatttgg atagittaata taagatgcac 74 400 

aatgttgcca tatgctgctg. citaatcctitc acattaaacc attctaatgt tittcagagtc. 74 460 

cittgatcatc acaactactic catgagatgg atttcttitta to acattitta cagataagaa 74520 

actgaggotc acaggggcta aggaacttgc ccacagttac acagttagcc tag citcaact 74580 

aag actcaaa toagattittctgtctocaag totactgttt tttitttittitt tittctoctagg 74640 

gagtcc tagt ggaaag caga citctottggg agc.cagg gag acct gagttcaaatato atc. 74700 

tgttgttgacco togg acaagtt acticcaaacc tittctgggcc titcctgttitt agtataaaat 74760 

gggggttgca citggcc aggc acagtggctt actitcc.gtaa toccaag cac tittgg gaggc 74.820 
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tggggcagga ggatc.gctgg agttcaagac cagoctoggc alacatagitat taataag acc 74880 

ttgtttctac ttaaaataaa aaaaaatggc aaggtgtggt ggcacgc.ctg. tag to caagc 74940 

tgcttgcaag gotgaggtgg gaggattgct tagcto agg aggttgacac to cagtgaac 75 000 

tatgattgta ccagtgcact gtag cctoga caacagagca agaccctgtc. tcaaaaaaag 75 060 

gtgggggttg cagggittatt atgaagattgaatcagataa totalagtgag gttcttaata 75.120 

caacgtttaa ttaatatoag titatctatot citgg cctoat citctotccat titttctacct 75180 

citgcctccita tagaagctgt gaaacatctg. taggtoctita gttctdtctt citcaaagtaa 75.240 

agag caggat taaggcacat tdaagcto at atgctgctgc tacatcc tag gagtaccact 75 300 

citgtggtoag gotggagt ct cittgtagggg cagaggaaga accagatgtc toccottcct 75.360 

to citctgtca ggcaggcc cc agcc.ccctgt coaatagoca gccittaatga totacgggct 75420 

ggctgtttcc taaaagataa actggacaaa tagtaaa.ca cctitctggag aaggccacag 75 480 

ccagaatcaa aggtttaggit tagtaagtgt ggcagoaa.ca totalacagoat aac agcagat 75540 

ggcagg gttg citccactgac totacatcag gagcctdaga cccagaagaa agittaa.ca.gc. 75 600 

actitttgttg acattataga gtccatgaag cctittaaact aac accottcaatgttatct 75660 

gacactacca gtgtgtggca ggcagggtga gggct ctitta ccc catatta tataagagga 75720 

aactgagcct cagtgaggitt aagaaatatg cittgcattca agaatgccala gagacitcttg 75780 

Cagg caagga gtaagaatgc Ctgagttcaa atctoagcta togctacctat tag Ctctgtg 75840 

actittaaaca agtaacctcc attitcccitat tctogaagta ggtaagacta gtactacatt 75900 

ttattaag to attgtaagga ttaaatgtgc tatgcatgtc. gtatgcticag gagggtgtct 75960 

ggcacagagt acticaataag togtacct at tactgtaatt atgattctac Caggottgct 76020 

tagatgggga t gaggggaga gaaaatgaat gtggctttca gcatcacaga aagtaccct g 76080 

citgtcago.ca acatattaca acacagtcto tagttgctac gtgttgttatt tottcactgg 76140 

cct tcc toga gtcactaa at ttagoggaaa togtotgttg cct gatgcag taccacagt 76.200 

cittctatotg cattagccct titcccagagt atagg tatta gtaaccqctt ttcaaaagtig 76260 

aaagctcaaa tagtc.ttatgtttgcaatcc tdagaaagga agt cotgaaa gttcc cagga 76320 

gccittaagag cqgtggattt to cittctgat aatgctocta ggalaccaggt caa.gcaatag 76380 

agac coacgc tiggggc catc aagacitaata ggggtag citt ttctt.ccctic citcctaagcc 76 440 

aaac acctitt gatcagggtgaacggacaat catcaaaaaa gttgtcaagg to citctggct 76500 

tgctaacatg ccaagaggcc agg to accat tigatagotcc acactittaac citcagotaca 76560 

aatgacatgc tictotggcta citctoctogc citctoctaag gagagagagc caggtocaga 76 620 

gaac atcaga aaggattgcc ccagatacag aattaatggc actgctdaag gaaaggaaag 76680 

agaggtaact cagagttitta aaaaaggcct actgggctgg to caagtaca atagtgttta 76740 

caagtaattg atcactacca gttaccgatt totttgttcc tttitccactic ccacaattitc. 76800 

actt cactag cctaaaaaaa aaaaaaaaaa gaaagaaaga aagaaagaaa aaaaagaaaa 76860 

gaaaaaaagg aaaaaaaaga ggcctgttgg gaaggcttgg gaggacitagt cago catatg 76920 

to caggagat coaaaagatt citggc.ca.gct gcc taatcgc accago.acaa ttactgacag 76.980 

agctacttitc agttttgtca citggcctoca ttgcacagtc tdaggttcca gctittaagta 77040 

gottcc tott gtc.ctgggca cotgaggg to tdtcggaagg cita acagagg caggattat g 77100 
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gatgtggctg cagacagaag aatggggtaa totalagg gag agatgagggg aggagtttag 77160 

gatggacccc agcaatttct coattcaata to cago.ccca ccctdtgact aggaaaacaa 77220 

agg tactggg ggaaggggag aagaaaagttc attitcctitta ttgta actot agcc.cagot g 77280 

ggtaagagca aggctggaag g g g gocttga agaatgaatt totctgagta gcacagaggg 77340 

agagtc.citcc toccago agg cct gcactac to agg tactc taaattcatc agagaaacac 77400 

tggcaa.gctg gcgtgg gaga gatcttacaa gaccattcag gttgatgccc catgttcctic 77.460 

aaaaccoagg ttatctotgg g g toagacaa atacaatcct tcctagocct gaagattittc. 77520 

citccaactgg ggcaaaagttcaaattagatc caaaaga cag to act citccc cagggcaaat 77580 

taccaggotc tatctgaggg cqc.cgtgaca to cagtttga atttaccagg ggaaagcto a 77640 

gaagttcagga gatgtgctico titcago.acag citggattaga gtc.totgtcc toaaggtaaa 77700 

gctgcaacta ggagacagaa cctagatact citact tcc to cacgg gaatg atatttggct 77760 

tgattgttgtc aggg tagttcaaagttgc.cc ttaatcc ctd gggct coaca totagatcacc 77820 

aatgaatgtg taataagaga aatgtataca tataggtgta tatagacaca cactcacaac 77880 

ataatataaa gtgacagtta citgattatta agg gttttitt ttittcatttgttttgttittg 77940 

agacaggggt titcactctgt cocco agctg gatggagtac agtgg catga toacagotca 78000 

ctacagoctt gatatocct g g g citcaggta atcatc.gcto citcagottcc caagtagctg. 78060 

ggactacagg togtgtgcc at Cacgc.ctggc taatatttitt gtatttitttg tagaggtgga 78120 

gttittgcc at gttggc.cagg citggtotcaa acticcitgggc ticatgggctic aag.cgatcct 7818O 

totgccitcgg cctoccagag togctaggatt acagg cataa gocaccacgt. Coggcccitat 78240 

taag agittitt citatatgtca gatgctatgc tag coactitt atataggitta toacatttaa 78300 

toctoccitaa caaccatgtg gcatgagtaa tattottatc citcattttac agattggtgc 78360 

citgaagctica gggaagtcac tta aggctag ttaataaatt gcaaag.ccag gatttaaaac 78 420 

catagtctoa titccatagoc totactcittg gtggtggttg tttittittgcg atggagtttc. 78.480 

cctdttgttg cccaggctag actgtaatgg cacaatctog gotcactg.ca acttctgctt 78540 

cc.cggattica agc gattcto citgcttcago titc.ccaagta gctgggatta caggcatgtg 78 600 

ccaccatgcc aagctaattt ttittctgtat ttagtagaga tiggggitttca ccatgttggit 78660 

caggctgg to tcgaattic ct gacct caggt gatccacct g ccttggcctic coaaagtgct 78720 

gggattacag gogtgagcca coacgc.ctgg cct gcct gta citcttatcta coatgctaac 78780 

gtgtctactt cotctittatg tatttgttgta catatgttat citttctgtct citatctoaca 78840 

cacacacaca cacacacaca cacacgcacg cacagagcta acaagctago atctgacitag 78 900 

acctacaaat gacccaagag titcagtgcta gggc.ca.gcto ttgtcatcca togcctdagc 78960 

aagttctttitt gotttcaggc citcatctgtg atatgaatgg gttataccat atagtgggtg 79020 

gtttcttcta gttctgaagt tttittagctc taag agaatc cagaaattcc aaagattaac 79 080 

ttgctctacc citgtc.ctgct tattittggat agaaaatatt catacacata ggaaaacago 79140 

aagaatatga acatatgggit tacatgccaa gqc gaga.ccc aatctgttgaa citcattgggit 79200 

tittgacgitta cittattagtc. ccagotataa aatgaaagga ccago caaag gotttaacta 79.260 

taaggtocct tacagotctg acattctotg citcctgtcat actaaatgga acagaaaaga 79320 

cagaatcaac titc.cctggga gtaaaagggg caagaac caa gocaataaga tocacagaaa 79380 
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agacitt gaga gctctgagtt atagotgaaa gqaaaggata ataatgatgg ttgctitt coa 79440 

actcitt.ccag aggccagacg totcc aggcc aatcc cctat atggttc.cca gggaagaggc 795 00 

aagttgtttaa aggtoaactc aattacittgg tataagcaca gggatgttitt acaacaa gag 79560 

citatgtgcag gagctggaat citacago.aca aggtgcctgc citagt citatc. tcattct cag 79 620 

gatataggca cagoccitacc actitcagacc ttgggggcca gg catgcc.ca to cagccitct 79680 

ggagtgg act gctcittctitt coaccaacaa atttcaacta ttttacgttg tdaagaatat 79740 

aaag acaagt toccacccitt gagaatticca atc.cgatggg aggaaggaat aaccattcac 79.800 

tgggtgtcta coatgtactg gatacactg.c atatattatt to attcaatc. tcaacaagat 79860 

tattaccatc catttitccag atgaagaaac tagcct cag acago aggaa caaatctgat 7992.0 

ttgaagttctg. tataatttitt aagaaactga gctg.cctaca aaaataatgt agctataggc 79.980 

aggg.cgcggt ggctdatgcc totaatcc.ca acattttggg aggcc gaggc aggcggatca 80040 

cctgaggtoa ggagtttgag accagoctogg ccaacaaggit gala acco cqc citctact aaa 80 100 

aatacaaaaa ttagctgggc gtggtggcag gtgcc to gag toccaccitac taggggggct 80 160 

gaag caggag aattgcttga acticgggggg cagaggttgc agtgagccala gatca catca 80220 

citgtacacca gcc toggg.cga cagagcgaga citctgtc.tca ataataataa caataataat 80280 

aataatgtag citataataaa gottagtaa.ca aaaagtagga accitagg gag goalacct gtg 80.340 

gtgaggaaga gCtggctotg CCaac Cacac taaaaacaac tottggctgg gCacagtggt 80400 

to acgc.ctgt gattccagca citttgggagg to gaggtggg togcatcattt gaggtoagga 80460 

gttcaag acc agcctgacca acatgttgaa accoccgtot coactaaaat acaaaaatta 80520 

gctg.cgcatg gtggcaggtg cct gttcatct cagctactca ggaagctaag goagaaaaat 80580 

cacttgaacc cago aggcag agattgcagt gagcc.gagat tdcaccact g cactc.ca.gcc 80 640 

tgggcaa.cag caagaatc.cc tot cataaaa taaaataaaa taaaataaaa taaaataaaa 80700 

taaaataaga atacaaacaa citcttgaagt acctgcataa totgtag toc agccacagga 80760 

aagt cactict tcc toggcct cagtttcc to accoataaag tagg gatat gggacaa.ccc 80820 

tggaaagg go toctotcatc ccc.ccaccct gccitccagot gg.cccattta taggctctitcc 80880 

aattta acct g g gttcaggg g g gcc acact taggtttgg to atgagctic titccttggta 80 940 

cattccttitc cccaccctaa gattgaaatt citcaacticag aagcttgttt citgttgtttitc. 81000 

catcagaa.ca toaaatagtg cittggcc.cat agtacactgg taaagatggg aggataggcc 81060 

caccitaccgg aagcaa.gagc cqtgc.caggt titcgttgaca gtcct gtaccatatotggct 81120 

tggagcaatg togtocccac agcctggaca cct coagaca tottcacct g cacacaaaac 81 180 

caag aggttg a gaggcc.caa agtag cagga ggcaaaggga caggatt.cct accatgtaga 81240 

ataag act ga gttaa.cagoa totcatttga aagggittagg ccaatgctot gctagatgca 81300 

cagtttctgc citccacaaga totctggtaa goactitgtcc aacctctgct catctotcca 81360 

gggacaagga act catggcc toaaaagtag totcattcca ttittctaaaa atggttctga 81420 

ttatccttitt ttctactgaa acaaaacttig cctttittcta gaactittcag cctittgctta 81.480 

tagctctgag aagaagaaac gaacacaatc. tccttcttitt cagtgtcago cottcctatg 81540 

actattocca gccaacagoc agaaacttct citctgggitta aacatgttac tacctttitcc 81600 

tattoctoaa aag coct9tt tttitcagatt tttccatcac ctaatccaag agctdattta 81660 
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citcaiaccaac attgaataaa ttggtoctot agatcagoag toctoaacct titttggcacc 81720 

aggggcca at tttitccacgg accotaggct gggggttggg ggg.cgggggg atggttittgg 81780 

tatcaaactg titccaactica gatcatcago cattagt gag attct cataa gag catgca 81840 

accoag atcc cittgcatgtg cagttcacaa tagg gttcac acticcitatga gaatctaatg 81900 

ccaccact ga totgacagga ggcagagcto agg cago: aat gct cactggc cc.gc.cgcto a 81960 

ccitcctgctg togcagoctog titcctaacag got acagacc cqtaccagtt gocgg to cag 82020 

gggctgggga ccc.ctgttct agatacaaag citctttgtat gttggaggct gttagattac 82080 

ataatctotg citccittaaga agcaaatcca citggaaaaga actgctottt catgttgttg 82140 

atttittcact tdgatgttat titcagagata gaaccaagta ttattittagt tdagaaaaag 82200 

aaaagtaatg g gtataaaag g g gaagaa.ca aatatttaat gaatgccitcc tatatgccala 82260 

gaactotgct aggtgcttitc atagacctaa totcatttaa ttctdaaaat aatcctgtga 82320 

cacagg tatt attatattoa cittaatggat aggaaaatta aaacttgagg caggggg cag 82380 

ggttgactag citaagtggtg gatctago at tdatacticag gtctggctoa ttctaaagct 82440 

totgctctitt coattctacc atgtcaactc ttgttcactc caatgagggg aaccaggaaa 82500 

gtotttgtag aggaagctga cacttgagct gag cottgca agatagg gala gacittaccta 82560 

to actogctg agaaaggagg gtgaagggitt gtgtgagctc agagaccago ataga caaaa. 82620 

gCacagagtc. g.gtcCatgtt CCtcCaaaaa gag aggCCtc aaacaaaata caatacticct 82680 

gg tatggcto agatgtcaac ttcttgaaat aaa gaggaca gct gagatca agctgtggta 82740 

cctgacticag cccitagaaag caggacaagg ttgttacaag acticcicttgt gcgctctgtg 82800 

tatgcagott tottcticitot gogg talactac agacit gccac agg cacagtg acagt caccg 82860 

aaccotgttt cacagg caca ggggc catga ataga caaag cacagotcct ggc acttcaa. 82920 

gattgctdaa catcattctg gag cagocaa totacacagt tdtcc.ccctc gttcc.ccaga 82.980 

gaag agittaa acaagctggc aag aggccitt aaaacaccac citcaa.cccac coatt.ccact 83040 

cittctoatgc citcagtaata ggatatatat atgcc catca citcattctitc citgggtotaa 83100 

aatcct caga citccttgtca agaggggcct ttittggittitt agggtgacag togg to acaga 83160 

gtatgc catc. tctic to acaa acticcaaggc agaaagtctg agagacticac toaaaccaat 83220 

cc.caggttgg gttacggaca gtggacaaga caatgaatta gtgagagatt ttaatgaaca. 83280 

caaacatcca aatgaatctt coaagttittg gaaatattitt toggaactcitt acatgitaaga 83340 

gctittcaggg toagtttatg agctgccatg ccccaccccc agcacatcto attattittag 83.400 

agccacacct tatttcttgt titttacttitt taaccoaaaa ttaagttctgt aacct gacca. 83460 

cccactitact caacaattica atctottggc tictagaatgat ttctattitcc aaaattcaaa 83520 

caggatcagg acttitccacc atgaggatat tcaagataac ttgttattgc cataccotcc 83580 

agagcttgcc citgctttcto cagtcttgag aaaccoaaag acattcaatc aacacatact 8.3640 

ttagtacctg. citttgg gtta agcatgaaag accog aaatc aag accotct actictotcct 83700 

citcatatoca cotggitttca cittitccaaat gtctdtctag coctitcc ctg. tccttcaccc 83760 

cagoccitact tcagatttitt ggcttcttitt coctatotgc tigtacticago togctcatcc 83820 

acactgcaag citatctoragc tict gggittag acticcc.cagt gtccacggaa caaaggctogg 83880 

gctactcggit atgacacccc tattotggat cocattccat cittacttctt agaagaagtig 839 40 
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citatccttitc tittaaagttc cctaaaatca ggcagtgttt gtttcatttt gtotatacct 86.280 

attittacata atttgttatt taattacagt toactgcata tatttctdtc. tccttcagtc. 86.340 

cctdtctdtc. cactcitccitc ccccacacco cattcagaga actaaggtgt aagaactgta 86400 

totttattat gttcttatct coagg gccta accittgggcc taggtgcaaaa cag acattcc 86.460 

tttgttgttggit galacccaact gaaaatttgg atccaactgc cagotataaa agcaattitcc 86.520 

aaagataagt to caaagg to agcacagatg attcc actog aataactgtt citggctocca 86.580 

gattacctat gagtag totc atgtggataa acctgg ccto agtttacctg. titatgcattc. 86640 

acactgcttt totgttagga agtacctgag caaagatatt caccoaaag.c acacagocto 86700 

citacgc.ccag accotcittca agagaacact cittgacttct ttagctcitct tacagtctta 86760 

aaaattcatt gatctattot cittaccacct ttattotagg aaatgtaaaa gaaatgtaat 86820 

actgtaatgc aaagttcttag ggatttctgt gaa.gc.ctagt ggaggatcaa tocaaagttcc 86880 

agtcagoct9 ggaagttctt tottaagaaa atatotoatt gtaccaggct gttcattcto 86940 

toccitctata gtgtttacct citcatatttg cag acttatc aacagtggct actgattgtt 87000 

aagagtccag aaaagagc.cg gg.cgtggtgg citcacgc.ctd taatcc.ca.gc actittgg gag 87 060 

gcc gaggcgg gtggat cacg aggtoaa.gag atcaaggcca toctogctaa cacggtgaaa 87120 

cccitat citct actaaaaaat acaaaaaatt agc.cggg cat ggtgatgggc gcc totagtc. 871.80 

Ccagctactic g g gaggctga agcaggagaa tagg catgaac CCqggaggtg gag Cttgcag 87240 

tgagcc.gaga togtgccact gcgcticcago ttggg.cgaca gagccagact citgtc.tcaaa 87300 

aaaataaaat aaaataaaaa aaagaagagt coagaaaagg agcttgattit aagtaaatgt 87360 

to acagtacc ttcaaacaat aaagg accot tattaggtgt ttaataalaca gaaaactgtg 87 420 

ttittcagtta ttattggaat ttgttgcttt taataagtgc aactgtgcaa cigtaaggtga 87,480 

gcactgcaac aaatgtctoa ttataggggit totcaccittt aag accttitt caatcttggt 87540 

ataaaataca ttcactttac attcactitta tagaatgctitc. tctdtcc caa cittaattagc 87 600 

aatgtggc.cc toaaacaaat gtgaatccac toggg caggc gccaaaaaaa aaagaaggaa 87 660 

aatagacittg cct aaccacc acaaagctac togaaagatgg to caggaggg attcaaacco 87.720 

atgctdagag actaccatgc cagtcatatt tittaatacco tatgcagoct cag acaagtt 87780 

gag acttgct caagaacaca cagot attca gtggaagggit togcctggta toccagotca 87 840 

gag.ccaatgc agtc.cccaca atgttcacct taaatttggit citaag agctt g gtttctgca 87900 

aatgagtcct ttittaggctt caaaatggtg agaaatcc to aag cact gag agctdatgag 87960 

actctaatgc ctagottaaa toaacatcct atcctittcat ttaaaaaaat citttgaagct 88020 

totcacgttc. caccagacaa cq agaaccag gaacaaaact cagocaattic agtgcago at 88080 

aaaacaagta togtalacc cc tdggc.cccitt gogaactggc ggg to aggtg tataaatccc 88140 

acttgttctg ggacaaag.ca gaaag cagaa gqgcagggca gcagotgct g g g gaaaagcc 88200 

aagagaaaaa gatcacattt taatgaagtg act atcaaaa agacitaa.cag taaggattaa 88260 

catgccitcta gatactictoc citgitaaccoa aagggitttitc titcctcacta gcttaccaaa 88,320 

ttttaccalaa aggagtgtct caggaaaaaa aaagattaga tigatttittaa aagagcttto 88380 

gagcttcticit aaaccttgga ttgttcttitt gtaaaag gag ggatcaagtg atttctitcca 884 40 

gctotgagag actgacacca aaccalagg gC citctoctittt to aggttaag goacagacac 885 00 
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aggitatctoa gaaagtttcc ttcttgctgt tattotottc titcccttctt tdgtttattt 885.60 

ggaaaaattt gtgaggggta aatgitatgtg tdtttgaaac citgaatctgt cactgtttgc 88 620 

citctgtgtcc ttgggcaaat tatttgacct citctgagctt gtctoctaat citttaaaaag 88680 

aggataatac caccitgctitt acaggattac Caagtggatt aatagaaata atgtaataga 887 40 

tgttgaaaata totcccatgg taccaggcac ttagttggac cqatttgttga citaacttcto 88800 

titcc titcc to cqtgtgitatc taggaagttg gctggggaaa aggttaa.gct gaatacagaa 8886.0 

acttctaaaa totgaaggga aggttittcaa aacaaactca gcaaacttitt ttctatgtgc 88920 

ccatgtacaa gocacagagt aggcc aggaa ttactggggc ccttggtgtg tacticatggg 88.980 

gtgttgaagga catggatata cacagaaata acatgtcaga gagggacaaa ccaggtgcta 890 40 

caggcaaggc aaactcagta cattaacaaa atacactgca gtgacaaatg agacagatgg 891.00 

ttctitatgtc tittcaggcca cccag actg.c aactitccaac cagaagttca citcaactgtg 891.60 

aatgagtagg cattttctta totatggagg gccitataaaa atatotttat cagagaact g 89220 

gttaaccaat tigatatatto tcatacagda gttctotgcc agttgttcaat gatagaggaa 89.280 

aaaaac tact titatgccaga caatgtc.cta agcactacgc aagtatgagc taactgaata 89.340 

caaagatccc atgagatcag gacitagtctt aaagaactat tattgttcto attittacgga 89.400 

agaggaaact gaaatactica gctaataaat gtttgagcto ggattagacc acaggtotag 8946 0 

totccaaag.c citgtctttitt tttitttittct gagacggagt citc.gctctgt cacccaggct 89520 

ggagtgcggt ggtgcaacct c ggct cactg caaccitctgc citcc.caggitt caa.gcaattic 89580 

totgccitcag cctocc gagt agctdggatt acagg cacct gcc cc catgc ccggctaatt 89640 

tttgtattitt agtagagatg g g gtttcacc atcttggcca gactggitttgaactoctgac 89700 

cittgttgatcc acco acctica gcc toccaaa gtgctgggat tacaggcgtg agccactgca 89760 

cctggctdaa agcctgtctt taactacatt ttag acttitc tittcctggac aaaacaaatt 89820 

acaggcagaa agacatgata aaaaagaatc ccagaaagaa tottcaagga acactittaat 89880 

gaaaccaggc attggitttca tottctagtt actattoaat gtaaattaat aggtaaaata 89940 

gtotaattct ttctactata taaaaataga taaaggatga gaaagaaggt agacittgtaa 90 000 

gag actgcta cagtttcagg to citctoatt gaaatgagat gtgttgttgat g g toggcc cita 90060 

toaga.ccc.gc. tca aggttac actaacaaga agg cagocct gttctgg gala totagotcago. 90120 

citccagaaga tigcagaaaat coaccatgaa totggaaagc ctaatacago Cocttgatca 90180 

tgacggattt ttatttagtt ttgaaatctt gtggtoattt togg accotac cct gctdcat 90 240 

cacatatoca ggaccatcca agtcaccotg gcctgccitat gtcaggaggc atcttittatt 90300 

ggttggtgcc ttcttcattg citaccactaa gacctcatct caggg.cccac tatacco acc 90.360 

tdcagattgg td.gc.cctgtg cccacatcat gagtottcct ttctotaaac citacggtgcc 90.420 

tact.gtag ac tagaaacttic caaaatccitc agcctgg cat taaaccotct agtc.cggttg 90 480 

cacccacatt citcagotgta cottccactt catatgaatc titccaccitcc caatccttgc 90540 

citctaccaca cqtatttgct accotttatg aag acctgaa acttgcctac titttgttctoc 90 600 

tactcc caaa gtttctitccc tactaagata toatctitccc caccittctitt aag cotattt 90660 

aagatttcto aagttcttacc cacttcaaga agtattocct aaccaaaact gatggccacc 90.720 

citggatacco tactattott taaacatgcc aaacacattc cct gacaact cacttcttct 90780 
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atc.cccttac cotactitcac ttctottcaa taggatttatc cct gaatatg atgttcatac 90840 

atttacttgc tigtotatotc. tcc.ccaccag aacatacact acatgaggga agggatttgg 90900 

totatottgttccttgctgt atcccitaggg gccaaaagag tittagcacat agcaggaact 90960 

caatatatat ttgttggaata aatgtttgaa gagaattcto cotcatctitt gaaattctat 91020 

aatgttatca tacgcaa.gcc titata acago ttgttcttatc aattitttittc titttittittaa 91080 

gagatgggga tottgctato tagcc caggc tiggagtgcgg togcttittca caggcgcaat 91.140 

cccactactg atcago atgg cagttttgtt ttittgccitta attaccttaa citagacagta 91200 

agtttctdag agg cacaaac tatatataac toattitccac aaatactitat taagg gctta 91260 

ccatgtgcca gaccct gtac gtc.ttaa.gca gcc to gaata citggaaagaa cactgcagaa 91320 

gtottacctt g gttctggct citaccactag titgagtgacc citggacaact cogitttittitt 91380 

toccitgagcc toagtttctt cataggtaaa acaag gagac tatacattat citcaaaactic 91440 

totcctggct citaacaccitg ttaaaattta taagaggitaa aacttggtoc td.cccagtgc 91500 

cacagacatc acagg cactc agtaaatatt tdatttgtta tog attctoc g gttacacga 91560 

ggaatctgag gtgtc.tcaga acatggtttgaatggaataa caagtgaaag tittaagttccc 91620 

actitccttct cag acticcat agtcaactitc attctgcttt ttgttgctaca gagag gagga 91680 

agcactaaac ttgaagttgg aaaatatgaa citctgaccac cactgct cat ttagctatog 91740 

aaccttgtca tttctgggcc tdtctoctoa totataaaaa agccatactt ggctggg cat 91800 

ggtggctoac goctataatc ctago attitt ggagtccaa gocgggtgga citgcctdagc 91.860 

to aggagttt gagaccagcc toggcaa.cat ggtaag acco cqtctictaat aaaaatacaa 91920 

aaaattagct ggg.cgtggta gcacttgcct gtagt cocag citacticagga agctgaggca 91980 

gaagattcac ttgaac citgg gaggtggagg gtacagtgag totggat.cgc gcc actdtac 920 40 

to cago atgg gcaacagagc aagacitctitc citc.cccaccc cctacaaaaa aatcaaaaaa 92100 

ccatattgac citcccagotc caaggctcaa agg cactaca tacct tccta cccitagg goc 92.160 

tttittatgct gtttccitctg. cct ggaatgc tictatgagct ttttittgcca ggctaactitt 92220 

tacttatcto caggggtoag cataaacttig catttittaag aaaagtatto cottcaaaaa 92280 

aaaaaaaagt agaggatggg catggtggitt catgcct gta atcc.ca.gcac tittgg gaggit 92340 

tgagacagga ggatggcttgaaaccaccgt gggcaa.cata gtgaga.ccct gtc.tc.tacca 92400 

aaacagaaaa aaaagtagag aaaac cotca ccc.ctggtgc act cittacag cactitat citc. 92460 

aattgtttac cittaactatt atago attta ttgcaattgt tacaattatt tattgtc.cat 925.20 

citctaggatt attaag cacc acaaag.ccaa gaactatotc accactgtac toag catttg 92580 

gctaagtata toacacagaa gaatccaa.ca aatattottt gaatgaaaga aagaatgcat 92.640 

aaactaatgc atctagaggc tittatgccitc tag actattg tactgtgaaa cctittcacaa 927 00 

ttittctaaga aac agg gttcaag acaggca accitatatta cacagotgtt agaaaaagtt 92760 

actggaaatc gg.ccgggtgc ggtggctoac goctotaatc ccago actitt goggaggcc.ga 92820 

agcggg.cgga toacaagg to aggagttcaa gaccagocto gocaatatgg toga aaccoca 92880 

totctactaa atataccalaa aaaattagcc ggg.cgtggtg gcgggcc cct gttgtcc cag 929.40 

citactcggga ggctgaggta ggagaatcgc titgaaccogg gaggcagagg ttgcaatgag 93000 

ccaagattgt gcc actgcac cocagoctogg gcgacagagc aagacitc.cat citaagaaaaa 93060 
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ttgccactitt taaaaaatgttgatagdatc aaaaagttct taaaatgcca totag accaa 95400 

atgaaacaca cotggccact agatttgccc tdtgggctgc cagtttacaa tottctatga 95.460 

ggaggaggga ttacagg act aagagittagg acagotgact gggittatggc agctgctago 95520 

tggctdagta gctittgagaa ccactitcc.gc. tcattaggitt toggaaggaga ttggggtoct 95.580 

citgttgttgatt aagatattaa tacatcatca gcc aggc.cag citggtocct g atgacccacc 95 640 

citcc catcag attctotcac gotgggtott toacaattgt catttccitta catcagattt 95700 

agat cacagg aaa.catgtcc aaatgaccag aaa gaggatg gag cocaggg aaatggattic 95760 

tgtc.ccctcc accoccacco citgaccaaag acaaagttca accoagctgc citctggtocc 95820 

agcagttggg taagcaaagg caaaggcaaa gacaaaggcg agcacaattic tottcct tcc 95880 

tgctictaatt caaaccggat gcc.ggtoaga tttittct citt citgggtgtgg caggtggctic 95940 

acgatgtc.ct gagtgtgcac aaagtgctgg g gaggagggc tict gtcc cat titc.cgittaat 96000 

toctgggaac tottttcagt acticagttitt gtagtttctg aggaaatcat tatagitaaac 96.060 

acaagattgt gtattgaatt aaagtgacag gaatccagag act citcc toga caagctgcct 96 120 

catggctago: aaa.cagggga caggg actitt coccatccitt Cotacagaaa gatgtaacac 96.180 

tgtatttitcc caggcaacaa agc actogca toctoggaac caaaaccitcc toggtgtc.tt 96240 

ccctcitcc ct cogttccaca coaaggcacc caggtotato tcttctocct cotcattcto 96300 

totcacattc. cactitcctco tacct coagc citcatggtot to accag cag g gagctgggg 96360 

aatago caag toccc.caagt to citcc.cagg gaagttcagg cqactctgag aaacacaagt 96420 

tgaaaatgta atggaaggga atagotttct atagaaatgc tatagocaag agatatattt 96.480 

ttaatatgga cccaaagaac attccagaaa toactitgttga actica agggg gacittctgga 965 40 

gggtag agaa agcctgggca gggagtag ac caactgagtt to aatagdac coaggttacc 96.600 

tgtccacagt ttgtttcact gg.ccatagot taggtoagtcc citagg gccag atcctg.ccag 96660 

cc.gc.ct caca gtcaactcitc tdagccitagg atcctgaaac citggaccittgaaaaacaact 96.720 

caaggttctg. cccitcttgaa got actdgto: cactggtacc caaccagact tocccagtgt 9 6780 

cactitccact to cittcaaac to agccagtc. tctg.cccitcc ctgaatcatc citacccaaaa 96840 

citg actgtgt taatctitcca aaagtatgtt totgg acctg. tcatctotct gttcaaaacc 96.900 

cittcaacago accocactgc ctacaaaata aaag.ccaaac cagtcctcat gagctgacta 96960 

catcto acco tacgg acttg totcc ctatt coctitcactc cagg actctg. citttittcct g 97020 

agcacatcct gccttgcgcc acctgccatt catacaacaa ccagotcitcc aggttctotg 97080 

taattttgttg ccccactctg. cccagagtgc agtcttgttt citcaacticta aatgatatag 97140 

tggcatctgt alacatcacaa agtaggacta ccagacatta agtgc citcca ggtaagacgc. 97200 

accaagtata tactato acc tatgacgtag tottacaaaa caaaaataat aagcttgaat 97 260 

citggtoaa.gc titctagatct aacaaccaac ttacaggaaa tacatggaga agaggagctt 97320 

aataac attt coatgatgca aatagoaaaa atgatgctgt gggaaatgca acaggacaaa 97380 

talaccitagtt totttalacag ataaactgca gagtagaaaa aattt catag acaggcc agg 97.440 

caaggtggct caccc.ctgta atcctago ac tittgg gaggc tigaggcgggt ggatcat gag 97500 

gtoaggagct toga gaccatc citggctgaca togtgaalacc cc.gtotgtac taaaaataca 97560 

aaaaaaatta gcc.ggg.cgtg gtggcgggca cct gtag tot cagot actt g g gaggct gag 97620 
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gcaggaga at tdtgttgaacc caggaggtgg agcttgcagt tagco gagat cocgc.cact g 97680 

cactitcagoc toggcaa.cag agc gagactic totcacacaa acacacacac aaaaaaacaa 97740 

aaaattagcc agg catgatg goggg.cgcct gtagt cocag citaccaagga ggctgaggca 97800 

tgagaatcac ttgaac cogg gaga.cggggg citgtagt gag citgggat.cgc atc actocac 97.860 

to cagtctgg gcggcaagtg aaactctgtc. tcaaaaaaaa aaaaaaaaaa aattcagaga 97920 

caaataatag caatgitatga aactgatttg gatctoaatt gaaactacac aagttatgag 97.980 

acaact aggg aaatctgaac aatgttgattg gatatgatga ttittaagaaa ttttittaaag 98040 

gtattittgct tttitttittitt ttittgagatg gag tottgct citgtc.gc.ccc g actggagtig 98100 

cactggtgcg atctoggctc actgcaacct citgccitcccg g gttcaag.cg attctoct9.c 98160 

citcagt citcc cqagttgctg agacitacagg cqcct accgc tacgc.ctggc taattittittg 98220 

tattittagta gagacggggit titcactatot tocccaggitt got citcaaac toctogagctic 98.280 

tggcaatc.cg ccc.gc.citcac cct cocaaag togctaggatc acaggtgttgt gcc atcgtgc 98340 

ccgg catatt ttgcttgttt ttaaaatact tdagatgcat atcgaaatac titaataaatg 98.400 

acatgactgg g gtttgttto C gaatagttc agacagtggg agaggaacag cqtgcgg gag 98460 

gtatagatgc aacaag acto atctgagttgatagittact g gagttgg gtt atggctacat 98520 

g gaggctitta ttgtc.ctgtt citact actgt tttittitttitt tttitccc.cat cqaaaacaaa 98580 

aacctaaggc cqgg catggit ggCttaaacc togtaatticca acactittggg aggct gaggit 98.640 

gggaga acct act gaga.ccg ggagttccag gotgcagtaa gotgtgatca caccactgca 98.700 

citctagocag ggcaccc.gag taag accotg tittctaaaag ggtotgttgc cct ggctgga 98760 

atgcactago atgatcacaa citcactgcag ccttgaccto coaggctcag gtgatctitcc 98820 

caccitcagoc toccitcc.cgg gtagctggga ccacaag cat gcaccactgt gcc togctaa 98880 

tattittittat ttttgtagag atggagtcto cotgttgttgc ccaggctggit citcaaactct 98.940 

tggc citcaag cqatcc tocc accitcago: ct cacaaagtgc tiggggtttgt aggtgtaagc 99000 

caccatgcct ggcctaaaat taaaatctitt caaaaaaaaa aaaaaaacct ggtottttct 99 060 

cattgggctt atgagctcct gaagttcc ct cacctittgca titccccactg. tatcttggta 99120 

citattoaatt togataactgt tag atcaaaa totaagagga agaaaaaaag citcttittcag 99180 

agga attact totagotctg goatgttggg aaggctdagg citgggccaga tttgtaacct 99.240 

cago aa catc titcCatctoa cactacaccc toc tactaag galaccittagg gagggacaca 99.300 

ccttctgcto gagaga gagg acttggctga cagcc cacct gcc citgttac taalacagatg 99360 

gagagacgct gacagtgagt aacct gattg ttctaaaggc tict gataagt gacaagctaa 99 420 

gctotattgt ggcagottgt cacttacgaa gotcaggaat gcc atgtact totcagg act 99.480 

ggggct gcct gtcagacagg ttittatattg ggcaaggctd totatgaagc caggcct coa 99540 

gcctacattt atcatctota attatcaata gtcgtttaaa gactittctitt cotttitttitt 99600 

aagaga cagt citc.gctttgt cacco aggct ggagttcagt gg catgatca tag citcaatig 99 660 

cago cittgaa acticagggct caa.gcaatcc tottgccitca gcc to cagag talactaggac 997 20 

tacagg cata agtcatgccc agcttctittg aag acttitcg ttctdagtgt gacattacgg 99.780 

aggatgcaca ggagccitcca ggaggg cata ccagtgtgac tactc.cccac coactic.gc.cc 99 840 

to cacaacac agacaagaag tocaagctca tagtaatgta aaaccatttgtttaatticta 99900 
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aatcaaatca citttcacaac agtgaaaatt agtgactggit taaggtgtgc cactgtacat 99.960 

atcatcattt totgactggg gtcaggacct ggtoctag to cacaagggit g g caggaggag 100 020 

ggtggaggct aagaacacag aaaacacaca aaagaaagga aagct gccitt goc agaagga 100080 

tgaggtggtg agcttgc.cga gggatggtgg galagggggct CCCtgttggg gcc gagcCag 100140 

gagtcc caag to agct citcc tocct tactt agctoctogc agagggtgag togggg accita 100200 

c gaggttcaa aatcaaatgg catttggcca gcc togctitt actalacaggt toccagagtg 100260 

cctotgttgg citgagctcitc citgggctcac to catttcat tigaag agtcc aaatgatto a 100320 

tttitccitacc cacaacttitt cattattott citggaaacco atttctgttg agtccatctg. 100.380 

acttaagttcc totcitcc.citc. cactagttgg ggccactgca citgagggggg toccaccaat 100 440 

totcitctaga gaagagacac toccagaggcc cct gcaactt togcggatttic cagaaggtga 100500 

taaaaagagc acticittgagt gggtocccag gaatgtttaa aatctatoag goacactata 1.00560 

aagctggtgg tittctitccta coaagtgg at tcgg catatg aaccaccitac toaatactitt 100620 

atattttgtc. totttaaa.ca citgaactctg gtgttgacag gtacaaagga galagagatgg 100 680 

ggactgttgaa gaggggaggg citt.cccitcat cittcc to aag atctttgttt coataaacta 100740 

tgcagt cata attgagaaaa agcaatagat ggggctt.cct accatttgtt gottattgct 100 800 

ggggittagcc aggagcagtg toggatggcaa agtag gagag aggcc.ca.gag gaaagcc cat 100860 

CtcCCtcCag Ctttgggg to tccagaaaga ggctggattt Ctgggatgaa gcctagaagg 100920 

cagagcaaga act gttccac caggtgaaca gtc.ctacct g cittggtacca tag toccitca 100.980 

ataagattica gaggaagaag cittatgaaac taaaatcaa atcaaggitat tdggaagaat 10 1040 

aattitc.ccct c gattccaca ggagggaaga ccacacaata to attgttgct ggggctocc c 101100 

aaggcc cit gc caccitggctt tacaaatcat caggggttgc citgcttggca gttcacatgct 101160 

toccitggttt tag cacacat acaaggagtt ttcagggaac totatcaagc cataccaaaa 101.220 

tdagggitcac atgtgg gttt coccittitcct tacct ctitca taaaagacaa cittggcttct 10 1280 

gaggatggtg gtc.ttittgca to cagttggg citgacct gac aaa.gc.ccc.ca gtttcctgtg 101340 

gcaggttctg. g.gagaggatg cattcaagct tctgcagoct aggggacagg gctgcttgtt 101 400 

cagttattac tacctdggag citccaaatcc caccaaagttc citg acto cag gitotttccta 101 460 

atgcacagta gtcagt citca gctitcggcag tattotoggc tigtatgttct citggcagaga 101520 

gagg cagatgaacatagttt tagg gaga aa gotgatggga aacct gtgag ttaa.gc.caca 101580 

tgtc.tcacca ggaataattt atgcc aggaa accaggaagt cattcaagtt gttct cit gag 101640 

gccaaagaca citgagcacag cocagagcca ataaaagatc tittgagt citc tdgtgaattic 101700 

acgaagtgac cocagottta gctactgcaa titatgattitt tatgggacag caatttcttg 101760 

Catctotaca gaggaagaag agggggagtg ggaggggaag gaaagagaac agagcgg cac 101820 

tgggatttga aaggggalacc totctatotg aggagcc.ccc actggct tca gaa.gcaactt 101880 

acca aggggt atttaaagac atgaaaattt coaga aatac catttggtgc atc.cctttgt 10 1940 

ttctgtaata ttaaactcag gtgaaattat actctgacag tittctdtctt totgcctcitt 102000 

cc citctgcag agt cagg acc toc agaactg gctgaaacaa gattt catgg totcacccat 102060 

gagagatgac toaatgcc aa gocctgaagt tatagagtgt ttacagoggt gg.cgatatto 102120 

aggggtocatc gccaactggit citcgagttcc aaagctotga tigaagaalaca agacticcittg 1021.80 
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atgtgttact gatcc.cactg attccaggag to aagattag ccaggaagcc aaa.caccagg 102240 

agttggggtg gcacgtcacc agtccagagc cct gccacgg atgtagg cag gag cocago a 102300 

ttaggcaatc aggagccaga acatgatcac cagggccaca aataggaaga gg.cgtgacag 102360 

gaactgctcg to cacatact g g g g totc.cc agggacagot goagaga cag aaaggagaaa 102420 

acaggctatt agaacactgc agctatocac actg.cccact caggc.ca.gaa gttgacago a 102480 

tdaatctitta totctttaca acatcagaat catacacaca aaaagattitc tttitttittitt 102540 

ttittgaaatg tagtc.tc.gct citgttgcc.ca ggctagagtg cagtggcacg atcto agctic 102600 

actgcaacct cogctitccca ggttcaag.cg attctoct9.c citcagoctoc taagtagctg. 102660 

ggattacagg totg.cgc.cac caa.gc.ctggc taattitttgt atttittagta gagacggggt 102720 

ttcaccatgttggtoaggct g g totcgaac toctd acctt gtgatcc.gcc tacctcagoc 102780 

tdcaaaagtig citgggattac agg catgagc caccatgcct ggcctttittt tttittttitt c 102840 

tttittgaggt ggagttittgc ticttgttgcc caggctggag togcaatggca C gatctoggc 102900 

toactgcaac citccaccitcc taggttcaag cq attctgct gccitcagoct cotgagtag c 102960 

tgggattaca ggcacgcacc accacacccg gctaattittt tttttgtatt tittagtagga 103020 

acagggitt to accatgttag coaggctggit citcaaactcc to accitcaga tigatcc.gc.cc 103 080 

acct cago: ct cocaaag.cgt togcattaca ggcatgagcc atc.gc.gc.cca gccaaaaaaa 103140 

atttctaaac CCC aaataat atcaggcaaa atgaaactat gtggaacaat aacaataagg 103200 

acaaga cacg gtccaattta totataaaagg tittggcc toc acatgcaaat aaaccaggtg 103260 

attaac agga aactcittgca ggaaataatgaaagcaa.gcc tactatttgt taagtat citt 103320 

citatctgcta agtgttttgt acatgttatt atttggtgga tattattatt tocattttga 103380 

gtaggaag ca gctgaaac at aggtttgagg tacct gttcaagattgaaa goctoragaaa 103440 

ttagtggcag agotctgcag cct citccaca cactgccitct caagggc.ccc acagggattig 103500 

cct tcc ttitt coagaagaga act aggatcc agacaggcaa aatgacittgt ttittcaaggt 103560 

agaggcagaa citggggtgag aacctaagtc. tcc acto citc. tctgctittag gaaaagctac 103620 

catttagagc ticcictdtcct gactittgggg gaaggaggat aaaagaatct gtgtcCagga 103680 

tgggcaaatt gtaccalagca togacaaggga aaactgttgac totgg cagg g g gataaagta 103740 

atccagagtc. tagcctggct gtggaacticit gcttagctgg ggaatccaag gttagccttic 103800 

gacCaggitta gaaggatgca agctato agg caggttcttg citggcttcac aggaatttgc 103860 

cctittcttca g g g cagagta caccotatot tittggggitat actitcctctg aaaaacaaat 103920 

gtgaacagag gataaaccitt Caaggcagat aaagtaagaa agggcatccc caggg.ccggg 103980 

cgcggtggct cacgc.ctgta atcc.ca.goac attgg gaggc ccaggcgggc ggatcac gag 104040 

gtoaggagat cqagac catc citggctaa.ca cagtgaalacc citgtc.tctac aaaaaaatac 104100 

aaaaaaatta gcc aggcgtg gtggcaggcg cct gtag toc cagot acto g g gaggct gag 104160 

gcaggagaat gg.cgtaalacc tdggaggtgg aacttgcagt gagco gagat tdtgccact g 104220 

cacticcagoc togggggacag agc gagactic catctoaaaa aaaaaaaaaa aaaaaaaaag 10428O 

gcattcc.caa gat atcttgg togctgagatt cotcago tag atgctctgat ggattcacga 104340 

agacagacag goaggcaggc agg cagtcaa gaaagacitta tagat cacct gctgttgtacc 104 400 

aaggaccagg gtggggatga gaataactgg gatgacccag titaccatctt taggg cataa 104 460 
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gggctdaagt gatcct coca cotcagocto coaaagtgct gggattagag gocagagcca 106800 

citgttgccc.gg ccttcatgct cittaattact gtgcgcatct ttcaaatatt tttittctott 106860 

cc cctocacc cct gatgaga ggtttagaac aaatgattitt aaaaataata aaaag cagac 106920 

agacitattgg gtcaaatgct cittcacaaag agctcaatgg ccttcattta tdagttttitt 106.980 

gcaagt caca aaaatagotg citcto catca cacactdatc agcctgg cat citagttccaa 1070 40 

acttcttgcc agatgg catc accitataaag cctaa.cagot gacittaatga gagggcaaac 107100 

citaaagggag ggaaaacaaa gagtttcc at citcct caata caaaatgcct cotacticagt 107160 

to atggttga atctaatggc ticcitgggact gaggctgcct tacttgggaa gotgcaattig 107220 

tittcatcagg aaccacagat tcattcagtg caatcctgag gactaaccqt totgctitccc 107280 

ttctag caac atctittatga totcaccagt coatacattt ggtgggatta tagttcctggg 107340 

ccagagtatgcaaaaaaa.ca togctagtag citgcaggtgc titataaatgc tag agg tatg 107400 

cactittgg to aacaaggcca gggccitctgg cittctggggg cct citgattic ctd cattagt 107460 

tgctaatgct citgtaggaaa ccaaaaccta ggaatgttaa agtggtgtca cct ggtgg to 1075.20 

aagagcagag acttcaatac cago.ca.gatc tdggtttcag cactgtacgt gtggc.cc togg 107580 

acagatcact ttacctatot g g g cctoagt titcctccitcc gttaaatgag ttgatgtgag 107640 

gcttaaatga gatcatgcat ataaagctct taacatatag titattitccat atagtaacca 107700 

ttcaacaagt gttcactgct agtattatta ttaagggitaa toc ggagaag agaac Cittaa 107760 

tittctittctt totttitttitt tttittittgag acagagtctt gctctgtc.gc caaggctgga 107820 

gtgcagtggit gtgatctoag citcactgcaa cctotgccto cog agttcaa gtgattatcc 107880 

tgtttcagoc toccgagtag citggg actac agg cacatgc caccacaccc ggctaattitt 107940 

tatgtttitta agaaag caga gacagggittt caccatattg gtcaggctgg totcgaattic 108000 

citgaccitcag gtgatccacc cqccticagoc toccaaagtg citgagattac aggtgtgagc 108060 

caccacgc.cc agcc.gagaac cittaatttct ttcaagatcc citg actoaat aatcc tactic 108120 

citggaaatcc taataaaatg ccattattoa aactcaaaaa aaaaaaaaaa aaaaaaaaaa 108180 

aagaaagtgg cagtgcgcgg togcticacgc ctdtaatccc agc actittgg gaggcca agg 108240 

aggg.cggatc atctgagctt goggagttcga gaccagocto accalacatgg agaaaccitcg 108300 

totctactaa aaatacaaaa attagctggg catggtggcc catgcctata atcc.ca.gcta 1.08360 

citctggaggc tigaggcagaa gaattgttta aaccogg gag goagaggct g togtgagcc.g. 1084.20 

agat.cgcact act acacticc agttgggcaa caagagtgaa actitcatcto aaaaaaaaaa 1084.80 

aaaaaaaaaa aagtgtgcaa agatggittat tdtag catta tittaalacago: aaaatgggga 108540 

aacaactaaa aggtoctitcg atgaggaaaa cccaaattac aatgalaccala aactcaatgg 108600 

gttcc.ca.gca atagoatgga aaaataaaaa ataataaaaa act caatagg ataaatggca 108660 

gcctaaataa taaagaggac actitcagagc atcatggaaa acct gcc aaa attaaattitt 108720 

aaag caaaca gaatggtgat ggctacataa aaatacatat gcacagocta cagatgaaga 108780 

gaac at gagg atatgaga at atacttgttctgggctott g g caatggtgg gtaaatattt 108840 

tgcttittaaa atttctittaa cattittaaca gaattitttitt aag agtaaca tttgatgitaa 108900 

atatgcaaaa aatgtaaatg tttttgttcc tag coactag accactagag acaaatgtgc 108960 

aattittttitt tag coagtaa tottacttct aagaattitat cotaagccag gtacagtggit 109020 
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to acgc.ctgt aatcctaa.ca citttgggagg citgaggtggg aggattgctt gag cocagga 109080 

gttagaga.cc agcctgggca acatagtgag accittgtttc taccolaaa.ca aaacaaaa.ca 109140 

aaaaaaagaa agacaaaaaa aaactcaaaa alactagotgg gcatcgtgcc gtgcaccitgt 109200 

ggtoccagot acatgg gagg citgaggtaga citgagcc cag gaggtogagg citacagtgaa 109260 

citgttgatcac accactgcac toccagoctogg gctacagagt gaga.ccctgt cittatccitaa 109320 

taaaataata atgaacatgc ticacaaattt atctgtaagt toatcaggat tttittittaac 109380 

ttggaaaaag aaag.ccgcta atgtctaa.ca aaggattgaa titatgttaaa tocacacaac 109440 

taaatgctaa acagotagtt agtaaaat at tdoctogcaat gtaaaatcto aagataatac 1095.00 

taaaagacitc ccactcacac aaagaaggta citaagtatct gtagaacaaa toaaattitta 109560 

agagagggitt acaaaa.cagg agccacatat totaaaaaac aaaaaacaaa aactgtaaaa 109 620 

agtatacaca catctgtaaa atacacgcac agatttgtaa aatttgttgttg tatatataat 109680 

tatagaaaaa toggaaaagaa aatagalacca aaatgtttcc agtggttacc totggattgg 109740 

tgttggittata agtgatttitt titccc.cctct tittcctittct gtattittaca agtttitcctt 109800 

tacttittata atcaaggaga aaaattgtaa gqctaagaag gaaacttcta aagccatcag 109860 

citcatttgta gaagcttcto citagaatgtt cotcacccct citattotccg gctctggcct 109920 

citgtc.cittga ggacgaggag g g g tottcto tctgaaacag aaatggtgta aaataagttct 10998O 

attacaaatt gctttgagtt gctcCCtgtg agg acctgga gCtctttacc aac agggtoa OO 40 

gggc catago citctttcttg to caggacat gaact tatgc cagattaatt citccaaatac O 100 

gaactcitt.ca ttctacct gc aactgttctt cocacgtgta tagagaacca gggagaaaat O160 

caactcgitta toagatatto accagattgc act acagoct acticcitctta cagagatcct O220 

gacticagatc ggittaggaat catggccaga t gcct tccct gggcctgtta cagataa.ca.g O280 

aaatcc caaa to catactgg aacagagggit gggttgtcag cagta agggc tigaggttcat O340 

ggtttctotg acctitcccct attaactitca gctctatotc ctactattot tdggcaaata O4 OO 

cccaatgcta ttatttittga gtcto accoc citcaaatcac toaac coatg aatactcaat O460 

tgagggctta gttatacaat aag cattatg caggatgctg taatact gat gacagaccca O52O 

accottgaag togttcatggit ttcaaggggg ataaag.ccag toatatgaca citgtggtggg O58O 

aactgggtga gag caactaa totgaagaag acagaccact tcaaggaaga gggaactitta O 640 

gggctgctica talagagatga gtagaagtta gaggagcagg togggggtaga ggggtag Ctt Of OO 

gagcaggact ggggagggala galagg Cagaa gagaga.gcaa ataca Caggc tigataaatgt O76 O 

gaaagagcaa gtc.cctittaa gagaaagttct aatatgtcgg gtacacago a tatgctaggg O820 

tagctoggata aaggtaagag attcttctgg agagcttggg gatgc.ca.gac catgaagggc O88O 

totcaatact tatgtttgtt gaatgctgga cccatgcaca totccatttc tagaaatccc O940 

aaactocaca aagttcaccca gatcctgttt coccitccc.gc catgctittat acatcactga 1 OOO 

tgcago aacc ctd citc.cc to gag cotcitcc toctacatat cotgctt.ccc aggttgcaga 1060 

aatgct ctitt cacagggcto tdcacacttg tattgttgat gtctgttcac togctdggtoc 1120 

tagcaagtgg caacttggat coccitctott coctocc citc ctagotgact citcatctgga 118O 

tgag actoct tcgaalaccala gagat catct agtactaagt aaagggtggg gttaggggat 1240 

gctgaatggg agtgaattica catccaaggg gagaagtggit toggagaggc atcctgagtic 1300 
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totcccatcc agattctgaa gotttagoag totggaactt citgtc.ctccc ccacattccc 364 O 

aggccaccita cqagtgtggit actic tact gc tigacgaccag ggagactitt.c agcaggctdt 3700 

gattattoac agccacttgt gaatgccagg cccagotctg. tct caccaag taggtgctaa 376 O 

agctaggaaa atagacittitt citcto citcac aaaagct citt togttgacacic aaaaaaattit 3820 

tocc ctitcct aatattitt.ca taacctittaa gqgctggggg actgttgata toataggagg 388O 

cactgttitta atagaag cag aatctoaaaa ataaaaagga cctaactaac atact atcaa 394 O 

to caatccaa tittataaatgagtaactgag atccaaaaag goc citctgtg gcaga attag 4 OOO 

gaccatc.ccg atttcatcaa gtgtctgtca gtggacaggt atgtaaagaa goctotgggg 4O60 

gtaagtaagc aaatgagc.cc acaag caggg cagattgcag cittctgaaag cagtc.tc.ctg 4120 

agacitagggc tictottgtgc aaccagagct gatgaaagac aaagtaaaat gaaatgcatc 418O 

ttacct gatg taalacacggc caact gccag agtcc cc agg gcaac cagtc atcaaggaga 424 O 

aggagaaaag g g gaaaggaa gaaaaatgtt ttcattagca gaaac acttig atgggtggag 430 O 

tgg tagtagc agaatgagaa aac aggagta alactato gag cactgcatgc ccattgaggit 4360 

totgtaggga ttactggitat cqgaaattaa aaaaaaactg g g g taaaaat cacagaaaat 4 420 

aaataacgca atggagataa gacco cagcc totgc.ccctd agatctoagt atatgtgaaa 4 480 

tocc cagggc tica gaccaca cag accoagc titctotacaa atc accotgt gagaggittac 454. O 

aacatctgaa ggaatccaat aaaagctaag gacaccotgt gcaaaaaatt gatggggg.ca 4600 

ttcacataca catgtactac acactattitt acactcaatt toagtgg gtt cata.gtotcc 4660 

togggctoac aagggatgttg togg actotca ggtag to cag atccagttta acaaaatctt 4720 

caggctgtcc to atcc ttga gaacticto ct agcaggaagc agcttaaaag titcaggtota 4780 

citctaaaag.c atctittaagt aatagaaagg atggggatgc tacttgacag aaagg gttac 484 O 

cittcagotta gagagctgct gtccaatcto tcticcattitt caaatgagga aaccalaagct 4900 

cagaaacata aaatgaactg. catcaggatt aaaaaaaaaa gtc.to citgac ttctagttca 4960 

ttgcc.citt to tataatctaa caccacatac aaaaaaaaaa toatatotac agaattgaaa 5 O2O 

gaaaagtatt caactccact tttitttittitt ttttitttittg agacgaagtt ttgttcttgt 508O 

tgcc caagct ggagtgcago toacticagot cactgcaa.cc toccaccitcc c aggttcaagc 5 140 

gattct cotg totcagocto citgagtagct gggattatag gtgttgttgcca coacgcc cag 52OO 

citaattittitt gtatttittag cagaaacggg gtttcaccgt gttagtcagg citggtc.tcaa 526 O 

actcct gacc to aggtgatc cqc coaccitt go citcc caa agtgctggga ttaaaggtot 532O 

gag.ccaccgt gtctggcc.ca catttittaat ttctittctdt cqtttattta gittaacacat 538 O 

atctactgtg tacctact at gtaggccagg acagtggaaa atgcagg cat ggcttctgta 5440 

cctdacatac caagtatctt tagctgagta cactittgaac toaaaggata gttccttittc 55 OO 

caatticctga accacagttt agcttcacaa accaaataca caatctitcct gg.ccataaca 5560 

totgacitcca acattaatct togcaatgtca ttctaaactg agtggagaat aacco caaat 5 620 

catggcagat citccactggc aagttccott aaag acticta ggggagaagt ggaggtgaat 568O 

gaatgaccct caggggaaag to aggctitta taacaacgac cattcct coc atttattaag 5740 

caac gatagt catgitatcac togaacgacag ggata attct gagaaatgtg to attaggca 58OO 

attt catcat tdtgag catc acagagtgta cittacacaaa cctagotgaa atagottact 586 O 
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acacaccitag got acatagt atagoctatt gcticcitaagc tacaaacct g aatagoatgt 592 O 

gagtat cata ggtaactgta acagagtggit aaatatttgt gtatttaaac atacctaa.ca 598 O 

tagagccaag gtgtggtggc ticatgcctgt aatcc cagoa citttgggagc tigaggtgggc 604 O 

agattatttg aggtoaggag titcga gacca gcc togccala catggtgaaa ccc catctot 6100 

attaaaaata caaaaactag coatgtgtgg togcacatgc citgtaatcc c agctacatag 6160 

gaggctgaag Cac gagaatc acttgaacct gggaggtgga ggttgcagtg agctgagatc 622 O 

gtgctactica atctggagtg citact gcact coag catggg to acgcagtg agacticcatc 628 O 

totaaaaaaaa ccaaaaacca ggctdggcgt ggtggct cac goctotaatc ccago actitt 634. O 

ggaaggct ga gg.cggttgga totacctgaga toaggagttcaag accagoc togccaacat 6400 

ggtaaaacco cqtctotact aaaaatacaa aaattagtca ggtgtggtgg cacgtatgtg 6 460 

taatcc cago ttctogggag gotgaagcag gagaatcgtt toga acctggg agg cagaggit 652O 

tgcagtgagc caagat cacg ccactgcact coagcctggg caacagagtg agacticcitca 658O 

aaaaaacaac aaacaaacaa acaaaaaatc caa.catacct aacacagaaa aggtaacgca 664 O 

citgctotata acattttaaa atcactag at tataggaact tittcaggtoc atcatcatct 67OO 

tatggalaccg citgttggata totaatcc at tdttgaccala aatgtcatta totactgcat 676 O 

gact gtactg tdtgcc acgc tigtggctgaa taccttittca tttcttaatg to actggacg 6820 

gtoacattaa Cctatogaggc agtaccatca totcCatctt acagatgagg aaacCaaagt 6880 

acagggaagc tag cagattit gcticagggat gcaccatcca gactogaagc atctgtttca 6940 

ttittagagtc. totgttctitt coaatggc at totgc ctitta aaaaaaaaat tdatago agg 7 OOO 

catggtggct cacaccagta atcc.cago ac tatgg gaggc cq aggcgggc agataac gag 7O60 

gtoagaagat cqagac catc citggccaa.ca togtgaaaac citctotctac taaaaataca 120 

aaaattagct g g g togcacct gtaatcc.cag citaccc.ggga ggctdaggca ggaga attgc 7 18O 

ttgaacttgg gaggcagaga ttgcagtgag cc.gagattgt gcc actocac toccagoctogg 724 O 

tgacaaag.ca agacitt.cg to tctaaaaaaa aaaaaaaaaa tittgacacag ggc.cagg cat 73OO 

ggtggctoac goctotaatc ctago actitt go gaggtogg ggtgggcaga toactitgagg 736 O 

tgaggagttt gaalaccagct toggccago at gg.cgaagccc catctotact aaaaatacaa 420 

aaagaaaatt agc.cggg.cgt ggtggtgcat toc to cagto coagctactt goggaggctda 7480 

gacaggagaa ccacttgagc ccaggaggca gaggttgcaa gtgagccaag actgcaccac 754. O 

tgtacticcag cct gggcaag agagcaaggc tigtc.tccaca aaaaaaaaaa aaaaaaaaaa 76OO 

aaaaaagata tacaac agct gtacatttaa atatatgtat agittaatata tacataaaat 766 O 

acataattta taatct taala atttataatt ataaaattta ataaatacat acacaaacac 7720 

aaacacacac acacacacac acacacacac atttittttitt to agacagag tottgctcca 7780 

to acco aggc tiggagtgcag toggcgcgatc. tcagotcgct gcaa.gctctg. cct cocq ggit 784 O 

to acgc.catt citcctgcc to agc citcc.cca gcagotggga citacaggtgc acticcaccac 79 OO 

accoggctaa tttitttittitt tttitttittitt tagtagaaac g g gtttcacc gtgttagcca 7960 

ggatggtotc gatctoctoga ccttgttgatc cqc coaccitt goc citcc caa agtgctggga 802O 

ttacaggcgt gagccaccgc gcc cagocca gaatatatat atatttittaa gag acagggit 8O8O 

citct citctgt cqcctag act ggagtgcagt gatacaatca tagct cactg. tag cotcgaa 814 O 
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titcc toggct caagcc titcc toccacctica gttctocc gag tagctaggac tacaggtacc 82OO 

gccaccatgc ctdactagtt ttaaacatag togggcc to a citatgttgcc cagacitcatc 8260 

ttgcactcct gggctdaagt gatcc tocca ccatggc citc. tcaaagttgtt toggattacag 832O 

gtgtgagcca citgagcc.cag coataatago totacacatt titt tatgtta tatgttgataa 838O 

tittgatacat tcacataatc aaatcagggg tatcctgtct ttgaattctt aattttgtca 84.4 O 

atcatttcaa gtc.ctggttt tacgataccc tdaagtatcc tdaatttcta ggagaatgtg 85 OO 

gatcacaa.ca gottttacac aagatggtaa ttagg gcaag agc citcaaga acaaaaatct 85.60 

citgcto catt citatttatto accaataaat tigatgttitta cqctgttgcc aacttaaaat 862O 

cccttaaata ttgtttaaac ggccttittct tcacacgatt totctgctca aaaatattoa 868 O 

ttacctcitat gtc.cctittag togaatctgg gtttgataat citggctcaac actactgtaa 874 O 

cc attattitt toctaacact cocagaccct catccagagt gctgtgagag gtatacagta 88OO 

gcct caaggg totcagatga gtc.ca acagt gcatgttgcct gtc.ccitagaa acticcict gcc. 886 O 

ttggagtgac acacacacco titc.gc.ctitta cctag cattt tittgatcgac ctittcaaggit 8920 

totagotcaaa atctoaagac aaaaaaaaac acacacacac acacaaaaaa ccaaaatcc.g 898O 

acct to acct agcaccitagg ttctoragagc cagaaagggc ticcitgitalacc gttcaaggctg 904 O 

galacagacac cqaccttgac actitcattitt gatgagtgta totatotata tataalacata 910 O 

aaatatagta acaattatag toatagotaa Cacatagitat ttact.gcaag Citatgtgctc 916 O 

ttctaag.cct tttacatatt ttgagtcatt taatgcttgc aaacg accot gtaaaatgag 922O 

gcagaatgtg totaagtacc ttgtc.caagg toaaacagga aggtogcaga gttcaagcttic 928O 

aaaaggagga agcc.cagttc. cacagtc.citt gottata acc attatgctat act gccticta 934. O 

ggcticago ac agcaagtagc agg tagtaag to citcactaa atggtaagta ttatt actitt 94 OO 

agagatgggg agaacgagct tagagtggag acaggatttg cccalaggtoa to cagct cat 946.0 

tggtag caga gctgggatgg gaacticaggit citcttgtc.cc ttgagcctda gtgtattocc 952 O 

aaagtgagca ggaag cattctgctocaaac cacccagggc cacaggottt coaaacttgg 958 O 

caatgtgcto tctggggtgg aagtaggggt act gaccaga agaggtggcc acacaggctg 964 O 

atgacggcat cottggctgt gtc.calagcag atgttgcact c gaaagtgct gttcctg.ccct 97OO 

cc.gctotcgc cago.gc.catt gctgctocca citgggcc.ccc citgcactgga gttcticagga 976 O 

gatgcagagg cc gaggg.ccc cittgcttgcc atccttggct gtcagogaag citctgagtga 982O 

agacittitc.cc cagggaaatc ctaaaaggca gagaact citt gacitoto cat ttctgcago c 988O 

citctoccacc agctitccatg ccaac attcc tdtcttctdt aggctccaga gctgattatg 994 O 

actgaatc.cc tdag cagact tcc caaag.cg citacagaaga caagagttgt agggcactac 120 000 

ccaaagggca gtgacccaga aacttctoat gaatatgg to cagaatatat cacacagata 120 060 

cgcaaacticc accaaataca gag cagocto cagatggttc. tccacaggaa ccagg accitt 120 120 

gtotcacttg totttagatt coccoatgac aatcaaccoa ggtgacaaat acatgctaca 120 180 

ttaaatggaa tottcaggct gtc.ca.gcc to tatattgatg ggtgaatctg. citgaggcagg 120240 

aaggttgttga ttgtcatatg ccagaacata tatatatatt tittaa.gagat ggagttt cac 120300 

totgtc.gc.cc aggctggagt gcagtggcac aatcttggct cactgcaa.cc totgcct coc 120360 

aggttcaagt gattct cotg cct cagocto co-gagtagct gggattacag gtgcc tocca 120420 



US 2006/0160764 A1 Jul. 20, 2006 
75 

-continued 

ccacaccitgg citaatttittg tatttittagt agagatgggg titt catcatg ttggc.caggc 120 480 

tggtottgaa citcctgacct caggtgatcc acctgccitca gtttc.ccaaa gtgctaggat 120540 

tacaggtgtg agccactgtg cccagoccat acgc.ca.gaat attaagaaat toc totaact 120600 

atgaaaggat aggaagctaa taaggaccag aaagatcatc togg to caagg tottccatat 120660 

tgcaatctitt ttcaatccitc cittctg.ccac attggaatac tatto acctt attittatcta 120720 

aatatatoaa citttittagcc toagtacatt taaagaagag gtttatgtca citgitaataaa 120780 

tggaaaacca gtaatactta ccatalagtaa aaaggittaat ataaaagta a caaatgaaaa 120840 

gtttaccotc ataccaccitg acatcacct g g cacactcat actatgttitt ggacaatctt 120900 

gatctggtoc aatttctitta ggaaactgca gttaccttgg citagctgact aatgtggggc 120960 

tgag actogg act catggac accotgtttg caccgtacca citacatacta aactggccac 121020 

taaatgctgg tataaacaga ccactgttga ccaccaccitc caagtcaaag aacco agcca 121080 

ggagttgaac aagaaagagg ataaaaccala cacca aggga tacco aggaa ttctggatgc 121140 

acattaacaa totgtcagga gccittatctg gccaccotca to accitcaga aattic caagt 121200 

aggaaatgtt cqctggctac cacagtcaga gaagtggagg cct ggatact ggacticago C 121260 

totagottgc taggtggttctgggaaccitc cctittcc citc tactgatcat aattittcto a 121320 

totgtaaaat gaggcactgg acticcictogt gttcctgggtg gcc cc citcca gct cittagac 121380 

tgtgccitcto Cagg to atct taacCtactg ttacctocaa aacaag.cggC CCCttcacaa 121440 

atttaggact taccactgga acaccagaag gtcaccidtga tigtcagottc cagagtatga 121500 

galagacaagg accaaaaaag ttacagoctt citcag accoa gaaagct tcc toccittcaca 121560 

cggtgg acto agagctctgg cct catgagt atcc.citcacc acgataccag citcagtgact 121620 

tgag cagaga gaggaggcca gct caccact ttittcactca gttacatcat tttacataat 121680 

gtoccagaag g g tagctgga tigctggtggc accagtttcg togcgctggcc toggctocaa 121740 

gaccittctdt citg acctitcc tottcttcat attacatgttg citctottcat cittaggataa 121800 

aaccoactitt to agggccac attacitatct titcctcatta titccagotca acaatcaatc 121860 

ctaagtacco aacctatgtg tdtttcttitt taaaaaaaaa aaaaaatctt aaaaaattaa 121920 

aaattgctct coctocccct coccotcc ct citcccctittg cacggtocto gitotic coctit 121980 

tgcacggtot coctotgatg cc.gagctgag gotggacagt act gcc.gc.ca tottggcto a 122040 

citgcagocto cotgcctgat totcc tocct cagcc toccg agtgcctggg attgcaggcg 122100 

cgc.gcc.gc.ca caccitg acto gttitt catat tttittggtgg agacggggitt ttgcc.gtgtt 122160 

ggcc.gggctg gtc.tc.ca.gct cott gaccgcc agtggtotgc cagoctoggc citc.ccgaggt 122220 

gccaggattg cagacggagt citc.gctoact cagtgcticaa tottgcc cag gotggagtgc 122280 

agtggcgtga totcggat.cg citaca accitc. caccitcc cag cc.gc.ctgcct togccitcc.ca 122340 

aagtgcc.gag attgcago: ct citgc.ccggcc gcc acco cat citaggaagtg aggagcgtot 122400 

citgcctggcc gcc catcg to toggatgttga ggagc.cccto tocco agcc.g. cccagtctgg 1.22460 

gaagtgagga gcgcct citcc ccggcggtca toccgtotag gaagtgagga gag totcitcc 122520 

citggcc.gc.cc atccitctggg atgtggggag cqc citctgcc cc.gcc accoc gttctgagatg 122580 

tgaggagtgc citctgc.cagg cc.gc.gacccc gttctgggaac taggagtgt citctg.ccc.ca 122640 

cc.gc.caccc.g. tctgggaggit gaggagcg to tctgacctgc caccotgtct gagaagtgag 122700 
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atttacatta ggtataccto citaatgctat coctitcc.ccc toccc.ccacc ccacaac agg 125040 

cccaggtgtg tdatgttccc ctitcctgtgt coaagttgttc. tcgttgttca tttcccacct 125 100 

atgagtgaga acatgaggtg tittggtttitt totcc ttgcg atagitttgct gagaatgatg 125 160 

gttitccagot to atccacgt coctacaaag gacatgaact catcatttitt tatggctgca 125220 

tag tatto.ca taggtgtatat gtgccacatt ttcttaatcc agtctaccat tigttggacat 125280 

citggcttggit to caagtc.tt tactattgtg agtag toccg caataaa.cat acgtgtgcat 125340 

gtagagacac atatttittga agcaatacaa totttgggat ttgctittaaa atacticcagg 1.25 400 

ggaaaaaaat aaaaatggag agaaaagatgaaacaagaac aaggaagttg gttgttgaag 125 460 

citgggtgatgaatggaggitt cactgtaata gtctgttgttgt gtgtttgaaa attacaataa 1255.20 

aagg tattitt tttitttctitt tttittgagat ggtotc.gctd tattgcc.cag gotggagtgc 125580 

agtggtgcaa toacagotca citgcaa.gcto aacct cotgg gctcaa.gcaa toccotgcct 125640 

cago citcc.ca agcago tagg act acaggtg cacaccacca togcto agcta atttittaaat 125700 

tattttgtag aaacaagg to tatgttgc.cc agg gtag tot caaactcct g g g citcaag ca 125760 

attctoctgc citcagoctoc cagtgagcca ccatgcctag coccaataaa agg tatttitt 125820 

taaaaagatt aagttgtaga agagtatgta tataaactta tittgggtaaa alactaagtat 125880 

gtatatgagt atgtatgtgt gtggatcc at acacagacag acagg cagac acacacacac 125940 

acacacacac acacacacac acacacacac agagaga gag agaaaatgcc tagaaaatac 126000 

acattaalacc atcaac agitt atttctggga ttataagggc taggaga cat tdaattatta 126060 

tattottacc citgtttcaat gttittataac aaataagitat tactittcaca agaacattitt 126120 

taaaaaggaa atcataaaat gtgaagtatt ttacatatgt tacaataatgaatataggta 1261.80 

ttagaaaatg gctittaggcc agg catggtg gct catgcct gta accotag tactittggga 126240 

ggccaaggta ggaggattac titatgcc.cag gagtttgagg citgcagagag citatgaatgt 126300 

accactgcac toccagoctog goaattagag cqagacitctg attgtattaa aaaaaaaaaa 126360 

aaagttctitta acaatgtgga agaacatact caactgtatt actttitttitt cittcttttitt 126420 

tittgagacaa gtc.tcagtct gtcacccaag citggaatgca gtggtgttgat citcggct cac 126480 

tgcaacctcc accitcc.cggg ttcaagcaat tctocctgcc tdagctitcct gagtagctgg 126540 

gottataggit gcc caccacc acgcc cagct aattitttgta citttittagta gag acagggit 1266.00 

titc.gc.catgttggc.caggct gct cittgaac toc to accitc aggtogatcca cccacct cag 126660 

cct tccaaag togctgggatt acacgtgttga gcc actocac ccggc ctitta catgitattac 126720 

ttittgaaatc agtcaaaaga ataataatac ataaaattitc ctacccc.cca ccc.cccc.gcc 126780 

atgttctggit titccaccoca tottctggitt titccccaatc ctgaaagttctgagttcaag 126840 

toctggttcc atcactgact gtocatatgg ccacggtaga totcttgatg atttgaatct 126900 

cittittctoac citgaaaagtg agagtatcat gcc toctaca togctactga ggtggccitta 126960 

tgaaataa.ca cagtgacct g gaggg.cccitc caagg cagga cagggctgtt gctgttgggg 127020 

agg cacacat titcataccat gtaacctggit coactg.ccac cocactitcgt g g accoaaca 127080 

aagctgtgca togcc.catac toctacacac agg catgagg ggacaaccag gatcaaggta 1271.40 

ggtgttggag taggaatggit taagggacag taa.caggtoa gcticagagtt to cagggagt 127200 

ggcago cittg togc.caggcca gg cactgaga caggcctgca totcc caact gtagg caggc 127260 
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catatoactic toctitgitaaa tottagtaga caccacatgg tocccaccoa ggatctacag 127320 

ccitcatcc ta gcaggc acto aaatatttgc tigagtgagga tigggcacgca toactgacitt 127380 

tggtoaactc ccagotggct g g toaccaac titttctttgt aacatattot g g gcc.ccaca 127440 

gctgcatact catccctgga gccaccitctt citcaccittct cotacaccita td cacaggaa 127500 

totcagtaca ccalaggtggc atggcagaaa totago agctt coccitgggga ttgtc.tact g 127560 

agcaccitaca galaccatatg g g totaccag gactgggaca gtggcc.caaa acatagaggt 127620 

to citgatcgg citcaggaact agg cagaaag agaatcaggit cotgagcata cctatatggc 127680 

catcctgcta aaatttctoa togtocctgt agaagctata gactittcacc taaccacaga 127740 

gcaaccttgttgttggctagt totgttgccitc tdtccctacc citgaccattc titttctoctg. 127800 

accagaatcc actictotagt tittcaaag catttcacatct atc.gctgcat tittatccitca 127860 

tgcc attitta cagatgagga cactdggcca gggacattag agg actocct aaggc.cagga 127920 

caccacgcaa taccaaattic agactitccta acacaatatt cagdacticto ttcattctta 127980 

tgtttittcta ttaacatgct gctttacaaa attaaatacct ggittitttgt ctitcc citcaa 128040 

atttatcgtg caatgttgta acttttgttgc tigtttgaaat gagtacagag taaattaatc 1281.00 

actcatccac ttatto attcaaccaaccag cagttittcca atgccaatta catttgaggit 128 160 

citggtgctac caactgtgga ggagttacaa agaggaataa gaccaagttg aggtottgga 128220 

gtotagtaca ggagctgaag gCacatagat taattittaag aattctaaac aaggggcto C 128280 

atcaaactica cotgtttittc ctittcgttgttgtttittgcc tatttittctt aaacaaag.ca 128340 

to citct cacc ccacgaaaga totggttc.cc agatc.cctitc agagatttaa ataggatctg. 128 400 

gaccitagatc agg cctaaga atctgtatgc titttaatgta gcc citcactt totaccotag 128460 

atgattcticit aattalacaga gttittggaaa cccagotcta gaa gagggta cagotctato 128520 

aatago acaa agcaatacca acaaaataca gtattittaga agg acagaaa cct cagg gcc 128580 

tatccagota caatccacag ggactacaga gaggtoagat aaacttgggg ggtaagggac 128640 

aaatctgctgaattcagatt aatcagoatt tag to caact ggaacacago to atcattitt 128700 

aagaaataag titcacaccita gttittaaaaa acagtcc taa citttgagatg toc agggcaa 128760 

cacatgtggit gctggg acta acgcggattit gcaatacitta atgatcc togt aggaacacag 128820 

agcctggcgg citgaagttga citg accoagt atcttcaata tattaccttic coaga.gctdg 128880 

cctttggtot acttggtotg goccaccitca cagga attga gcaagaaaga galacacgaga 128940 

gttgaatato cotgcaggaa ccaccaggga acttgatc 28978 

<210 SEQ ID NO 7 
&2 11s LENGTH 3806 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 7 

citcaagaatg ccagtgtgtg tdtag cotcc acagagagglt c.gttittctog gag to cagag 60 

gggcc.gc.citg agcttctgag alactagg gag gagccatccc agc catgagc ccctgtggga 120 

atctgctggg ggccaagtgg cct ggagtcc to aggcticcc gcagotgctic cqgagggaga 18O 

ggtgagctica ggg Cagcctg. CCtgcagcca gaggtgc.cgg gag CCCC ggg CCtgtcatgg 240 

tggc catcta cago.cggcct gaggcagtica cagacggatt togcagotgag cct gtctato 3OO 
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citgcgggtgc titctgaggag atggaggtag aagaaaggcc agcaggotca acticcago.ca 20 40 

ccttct coac citcagg cata ggcctgcaaa cccagggaaa goaggatggg togagggggitt 2100 

tagt coct gc citcaccittgg ggatggacct tcagotgaaa ccatatggcc cccitaggtgc 216 O 

acagocttga ttctitc.cctg gag cotacag agcaggcagg citaggccaag coaggctcaa 2220 

cittctgggct cocagtgc.cc attggctgtg tatgacggga ggcagoagtg a gaggcc titc 228O 

citagttaggg cca acagotg ataccaagcc totgaaatcc agcaaggagg totgcct coc 234. O 

accagaccct citccagtgta citt.ccc.caga taggaccaga ggatgtctag ttctaggctg 24 OO 

agctgg cagg cagotattac cocggttctt tocccaccoc aggtotgtct cittgccttitt 2460 

cittgggg.cat ataagctact gagtggaaca toggagctgat caagaggcc.g. taacggtoat 252O 

ggctgtttcc cagacctgaa tattggggtg cittcttgcca gtattotaag acatttgagt 258O 

aattgctgtt to cactitact gcatggtoag accacgtcac tacatttcta togcaagggga 264 O 

cagdaaggca gcgtggtggit catggctott agcta accita ttcaaag acc tttitcctgtt 27 OO 

gattaatcta ttittcatatt tataaaggag tottaatgtt citgcc.ccata agactittcaa 276 O. 

ccittgtggitt go gagtgggg citggttttgt aggcc citagg gcc to cittct atgtattitat 282O 

caac atgtga tacattcaat tdgttaaatg gtttatacag ggact gattit gct tcc.cittc 2880 

citgc catggc tiggagctttg g galacagtict gtc.cittacag agctocaata agaaata acc 2.940 

aaagatgaag citggtoaaat attitt cataa cittgcttctg ttgatttittt tttttgtaaa 3OOO 

acttitc.ccaa gacatttitca gacittaaaaa taaagttcagt gttacaggtg 305 O 

<210 SEQ ID NO 19 
&2 11s LENGTH TO2 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 19 

Ala Pro Ser Arg Phe Pro Arg Arg Cys Pro Arg Gly Ala Pro Gly Pro 
1 5 10 15 

Ala Arg Pro Gly Pro Arg Pro Pro Pro Pro Pro Pro Arg Ala Gly Gly 
2O 25 30 

Gly Gly Arg Ala Arg Gly Pro Gly Arg Pro Glin Pro Glin Pro Arg Arg 
35 40 45 

Ala Pro Pro Pro Val Glu Cys Met Arg Leu Thir Leu Leu Cys Cys Thr 
50 55 60 

Trp Arg Glu Glu Arg Met Gly Glu Glu Gly Ser Glu Lieu Pro Val Cys 
65 70 75 8O 

Ala Ser Cys Gly Glin Arg Ile Tyr Asp Gly Glin Tyr Lieu Glin Ala Lieu 
85 90 95 

Asn Ala Asp Trp His Ala Asp Cys Phe Arg Cys Cys Asp Cys Ser Ala 
100 105 110 

Ser Lieu Ser His Glin Tyr Tyr Glu Lys Asp Gly Glin Leu Phe Cys Lys 
115 120 125 

Lys Asp Tyr Trp Ala Arg Tyr Gly Glu Ser Cys His Gly Cys Ser Glu 
130 135 1 4 0 

Glin Ile Thr Lys Gly Lieu Val Met Val Ala Gly Glu Lieu Lys Tyr His 
145 15 O 155 160 

Pro Glu Cys Phe Ile Cys Leu Thr Cys Gly Thr Phe Ile Gly Asp Gly 
1.65 170 175 
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Asp Thr Tyr Thr Leu Val Glu His Ser Lys Leu Tyr Cys Gly His Cys 
18O 185 19 O 

Tyr Tyr Glin Thr Val Val Thr Pro Val Ile Glu Glin Ile Leu Pro Asp 
195 200 2O5 

Ser Pro Gly Ser His Leu Pro His Thr Val Thr Leu Val Ser Ile Pro 
210 215 220 

Ala Ser Ser His Gly Lys Arg Gly Lieu Ser Val Ser Ile Asp Pro Pro 
225 230 235 240 

His Gly Pro Pro Gly Cys Gly Thr Glu His Ser His Thr Val Arg Val 
245 250 255 

Glin Gly Val Asp Pro Gly Cys Met Ser Pro Asp Wall Lys Asn. Ser Ile 
260 265 27 O 

His Val Gly Asp Arg Ile Leu Glu Ile Asin Gly Thr Pro Ile Arg Asn 
275 280 285 

Val Pro Leu Asp Glu Ile Asp Leu Lieu. Ile Glin Glu Thir Ser Arg Lieu 
29 O 295 3OO 

Leu Gln Lieu. Thir Lieu Glu His Asp Pro His Asp Thr Lieu Gly His Gly 
305 310 315 320 

Leu Gly Pro Glu Thir Ser Pro Leu Ser Ser Pro Ala Tyr Thr Pro Ser 
325 330 335 

Gly Glu Ala Gly Ser Ser Ala Arg Gln Lys Pro Val Lieu Arg Ser Cys 
340 345 35 O 

Ser Ile Asp Arg Ser Pro Gly Ala Gly Ser Lieu Gly Ser Pro Ala Ser 
355 360 365 

Glin Arg Lys Asp Leu Gly Arg Ser Glu Ser Lieu Arg Val Val Cys Arg 
370 375 38O 

Pro His Arg Ile Phe Arg Pro Ser Asp Lieu. Ile His Gly Glu Val Lieu 
385 390 395 400 

Gly Lys Gly Cys Phe Gly Glin Ala Ile Llys Val Thr His Arg Glu Thr 
405 410 415 

Gly Glu Val Met Val Met Lys Glu Leu Ile Arg Phe Asp Glu Glu Thr 
420 425 43 O 

Glin Arg Thr Phe Leu Lys Glu Val Lys Wal Met Arg Cys Lieu Glu His 
435 4 40 4 45 

Pro Asn. Wall Leu Lys Phe Ile Gly Val Lieu. Tyr Lys Asp Lys Arg Lieu 
450 455 460 

Asn Phe Ile Thr Glu Tyr Ile Lys Gly Gly Thr Leu Arg Gly Ile Ile 
465 470 475 480 

Lys Ser Met Asp Ser Glin Tyr Pro Trp Ser Glin Arg Val Ser Phe Ala 
485 490 495 

Lys Asp Ile Ala Ser Gly Met Ala Tyr Lieu. His Ser Met Asn. Ile Ile 
5 OO 505 51O. 

His Arg Asp Lieu. Asn. Ser His Asn. Cys Lieu Val Arg Glu Asn Lys Asn 
515 52O 525 

Val Val Val Ala Asp Phe Gly Lieu Ala Arg Lieu Met Val Asp Glu Lys 
530 535 540 

Thr Glin Pro Glu Gly Lieu Arg Ser Lieu Lys Llys Pro Asp Arg Lys Lys 
545 550 555 560 

Arg Tyr Thr Val Val Gly Asn Pro Tyr Trp Met Ala Pro Glu Met Ile 
565 570 575 
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Asn Gly Arg Ser Tyr Asp Glu Lys Val Asp Val Phe Ser Phe Gly Ile 
58O 585 59 O 

Val Lieu. Cys Glu Ile Ile Gly Arg Val Asn Ala Asp Pro Asp Tyr Lieu 
595 600 605 

Pro Arg Thr Met Asp Phe Gly Lieu. Asn Val Arg Gly Phe Lieu. Asp Arg 
610 615 62O 

Tyr Cys Pro Pro Asn Cys Pro Pro Ser Phe Phe Pro Ile Thr Val Arg 
625 630 635 640 

Cys Cys Asp Lieu. Asp Pro Glu Lys Arg Pro Ser Phe Wall Lys Lieu Glu 
645 650 655 

His Trp Lieu Glu Thir Lieu Arg Met His Leu Ala Gly His Leu Pro Leu 
660 665 67 O 

Gly Pro Gln Leu Glu Gln Leu Asp Arg Gly Phe Trp Glu Thir Tyr Arg 
675 680 685 

Arg Gly Glu Ser Gly Lieu Pro Ala His Pro Glu Val Pro Asp 
69 O. 695 7 OO 

<210> SEQ ID NO 20 
&2 11s LENGTH 647 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 20 

Met Arg Leu Thr Leu Lleu. Cys Cys Thr Trp Arg Glu Glu Arg Met Gly 
1 5 10 15 

Glu Glu Gly Ser Glu Lieu Pro Val Cys Ala Ser Cys Gly Glin Arg Ile 
2O 25 30 

Tyr Asp Gly Glin Tyr Lieu Glin Ala Lieu. Asn Ala Asp Trp His Ala Asp 
35 40 45 

Cys Phe Arg Cys Cys Asp Cys Ser Ala Ser Lieu Ser His Glin Tyr Tyr 
50 55 60 

Glu Lys Asp Gly Glin Leu Phe Cys Lys Lys Asp Tyr Trp Ala Arg Tyr 
65 70 75 8O 

Gly Glu Ser Cys His Gly Cys Ser Glu Glin Ile Thr Lys Gly Lieu Val 
85 90 95 

Met Val Ala Gly Glu Leu Lys Tyr His Pro Glu Cys Phe Ile Cys Leu 
100 105 110 

Thr Cys Gly Thr Phe Ile Gly Asp Gly Asp Thr Tyr Thr Leu Val Glu 
115 120 125 

His Ser Lys Leu Tyr Cys Gly His Cys Tyr Tyr Gln Thr Val Val Thr 
130 135 1 4 0 

Pro Val Ile Glu Glin Ile Leu Pro Asp Ser Pro Gly Ser His Leu Pro 
145 15 O 155 160 

His Thr Val Thr Leu Val Ser Ile Pro Ala Ser Ser His Gly Lys Arg 
1.65 170 175 

Gly Leu Ser Val Ser Ile Asp Pro Pro His Gly Pro Pro Gly Cys Gly 
18O 185 19 O 

Thr Glu His Ser His Thr Val Arg Val Glin Gly Val Asp Pro Gly Cys 
195 200 2O5 

Met Ser Pro Asp Wall Lys Asn. Ser Ile His Val Gly Asp Arg Ile Leu 
210 215 220 

Glu Ile Asn Gly Thr Pro Ile Arg Asn Val Pro Leu Asp Glu Ile Asp 
225 230 235 240 
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Leu Lieu. Ile Glin Glu Thir Ser Arg Lieu Lieu Glin Lieu. Thir Lieu Glu His 
245 250 255 

Asp Pro His Asp Thr Leu Gly. His Gly Leu Gly Pro Glu Thir Ser Pro 
260 265 27 O 

Leu Ser Ser Pro Ala Tyr Thr Pro Ser Gly Glu Ala Gly Ser Ser Ala 
275 280 285 

Arg Gln Lys Pro Val Lieu Arg Ser Cys Ser Ile Asp Arg Ser Pro Gly 
29 O 295 3OO 

Ala Gly Ser Lieu Gly Ser Pro Ala Ser Glin Arg Lys Asp Leu Gly Arg 
305 310 315 320 

Ser Glu Ser Leu Arg Val Val Cys Arg Pro His Arg Ile Phe Arg Pro 
325 330 335 

Ser Asp Lieu. Ile His Gly Glu Val Lieu Gly Lys Gly Cys Phe Gly Glin 
340 345 35 O 

Ala Ile Llys Val Thr His Arg Glu Thr Gly Glu Val Met Val Met Lys 
355 360 365 

Glu Lieu. Ile Arg Phe Asp Glu Glu Thr Glin Arg Thr Phe Lieu Lys Glu 
370 375 38O 

Wall Lys Wal Met Arg Cys Lieu Glu His Pro Asn. Wall Leu Lys Phe Ile 
385 390 395 400 

Gly Val Lieu. Tyr Lys Asp Lys Arg Lieu. Asn. Phe Ile Thr Glu Tyr Ile 
405 410 415 

Lys Gly Gly Thr Lieu Arg Gly Ile Ile Lys Ser Met Asp Ser Glin Tyr 
420 425 43 O 

Pro Trp Ser Glin Arg Val Ser Phe Ala Lys Asp Ile Ala Ser Gly Met 
435 4 40 4 45 

Ala Tyr Lieu. His Ser Met Asn. Ile Ile His Arg Asp Lieu. Asn. Ser His 
450 455 460 

Asn. Cys Lieu Val Arg Glu Asn Lys Asn Val Val Val Ala Asp Phe Gly 
465 470 475 480 

Leu Ala Arg Lieu Met Val Asp Glu Lys Thr Glin Pro Glu Gly Lieu Arg 
485 490 495 

Ser Lieu Lys Lys Pro Asp Arg Lys Lys Arg Tyr Thr Val Val Gly Asn 
5 OO 505 51O. 

Pro Tyr Trp Met Ala Pro Glu Met Ile Asin Gly Arg Ser Tyr Asp Glu 
515 52O 525 

Lys Val Asp Val Phe Ser Phe Gly Ile Val Leu Cys Glu Ile Ile Gly 
530 535 540 

Arg Val Asn Ala Asp Pro Asp Tyr Lieu Pro Arg Thr Met Asp Phe Gly 
545 550 555 560 

Lieu. Asn Val Arg Gly Phe Leu Asp Arg Tyr Cys Pro Pro Asn. Cys Pro 
565 570 575 

Pro Ser Phe Phe Pro Ile Thr Val Arg Cys Cys Asp Leu Asp Pro Glu 
58O 585 59 O 

Lys Arg Pro Ser Phe Wall Lys Lieu Glu His Trp Leu Glu Thir Lieu Arg 
595 600 605 

Met His Leu Ala Gly. His Leu Pro Leu Gly Pro Gln Leu Glu Gln Leu 
610 615 62O 

Asp Arg Gly Phe Trp Glu Thr Tyr Arg Arg Gly Glu Ser Gly Lieu Pro 
625 630 635 640 
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Ala His Pro Glu Val Pro Asp 
645 

<210> SEQ ID NO 21 
&2 11s LENGTH 638 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 21 

Met Ser Ala Lieu Ala Gly Glu Asp Val Trp Arg Cys Pro Gly Cys Gly 
1 5 10 15 

Asp His Ile Ala Pro Ser Glin Ile Trp Tyr Arg Thr Val Asin Glu Thr 
2O 25 30 

Trp His Gly Ser Cys Phe Arg Cys Ser Glu Cys Glin Asp Ser Lieu. Thr 
35 40 45 

Asn Trp Tyr Tyr Glu Lys Asp Gly Lys Lieu. Tyr Cys Pro Lys Asp Tyr 
50 55 60 

Trp Gly Lys Phe Gly Glu Phe Cys His Gly Cys Ser Leu Leu Met Thr 
65 70 75 8O 

Gly Pro Phe Met Val Ala Gly Glu Phe Lys Tyr His Pro Glu Cys Phe 
85 90 95 

Ala Cys Met Ser Cys Lys Val Ile Ile Glu Asp Gly Asp Ala Tyr Ala 
100 105 110 

Leu Val Gln His Ala Thr Leu Tyr Cys Gly Lys Cys His Asn. Glu Val 
115 120 125 

Val Leu Ala Pro Met Phe Glu Arg Leu Ser Thr Glu Ser Val Glin Glu 
130 135 1 4 0 

Gln Leu Pro Tyr Ser Val Thr Leu Ile Ser Met Pro Ala Thr Thr Glu 
145 15 O 155 160 

Gly Arg Arg Gly Phe Ser Val Ser Val Glu Ser Ala Cys Ser Asn Tyr 
1.65 170 175 

Ala Thr Thr Val Glin Val Lys Glu Val Asn Arg Met His Ile Ser Pro 
18O 185 19 O 

Asn Asn Arg Asn Ala Ile His Pro Gly Asp Arg Ile Leu Glu Ile Asn 
195 200 2O5 

Gly Thr Pro Val Arg Thr Leu Arg Val Glu Glu Val Glu Asp Ala Ile 
210 215 220 

Ser Glin Thr Ser Glin Thr Leu Gln Leu Leu Ile Glu His Asp Pro Val 
225 230 235 240 

Ser Glin Arg Lieu. Asp Glin Lieu Arg Lieu Glu Ala Arg Lieu Ala Pro His 
245 250 255 

Met Glin Asn Ala Gly. His Pro His Ala Leu Ser Thr Lieu. Asp Thir Lys 
260 265 27 O 

Glu Asn Lieu Glu Gly Thr Lieu Arg Arg Arg Ser Leu Arg Arg Ser Asn 
275 280 285 

Ser Ile Ser Lys Ser Pro Gly Pro Ser Ser Pro Lys Glu Pro Leu Leu 
29 O 295 3OO 

Phe Ser Arg Asp Ile Ser Arg Ser Glu Ser Lieu Arg Cys Ser Ser Ser 
305 310 315 320 

Tyr Ser Glin Glin Ile Phe Arg Pro Cys Asp Leu Ile His Gly Glu Val 
325 330 335 

Leu Gly Lys Gly Phe Phe Gly Glin Ala Ile Llys Val Thr His Lys Ala 
340 345 35 O 




















