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(57) ABSTRACT 

The present invention includes the use of any of the poly 
morphisms, SNP haplotype blocks or SNP haplotype pat 
terns. In one embodiment, Susceptibility to a phenotype 
resulting from an allele or marker in linkage disequilibrium 
with such polymorphic forms is evaluated. Novel therapeu 
tic and diagnostic compounds and methods are also dis 
closed. 
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Figure 1: Common SNPs 
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Figure 2: Rare SNPs 
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HAPLOTYPE STRUCTURES OF CHROMOSOME 
21 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is related to U.S. patent 
application U.S. Ser. No. unassigned, filed Aug. 22, 2002 
(Attorney docket number 1030U-2); U.S. provisional patent 
application No. 60/323,059 filed Sep. 18, 2001 entitled 
“Human Genetic Polymorphisms”; U.S. provisional patent 
applications Nos. 60/280,530 filed Mar. 30, 2001, 60/313, 
264 filed Aug. 17, 2001, and 60/327,006 filed Oct. 5, 2001 
entitled “Identifying Human SNP Haplotypes, Informative 
SNPs and Uses Thereof; U.S. provisional patent applica 
tion No. 60/332,550 filed Nov. 26, 2001 entitled “Methods 
for Genomic Analysis”; and the U.S. patent application Ser. 
No. 10/106,097 filed Mar. 26, 2002 entitled “Methods for 
Genomic Analysis’, which are incorporated by reference in 
their entirety for all purposes. 

BRIEF DESCRIPTION OF THE SEQUENCE 
LISTING 

0002 The Sequence Listing, which is incorporated herein 
by reference in its entirety, provides two sequences, each of 
which is identified by a sequence identification number 
(SEQ ID NO). SEQ ID NO: 2 is a DNA sequence that 
extends from position 21301951 to position 21415555 of the 
genomic DNA sequence identified by the GenBank acces 
sion number NT 002836. SEQ ID NO: 1 is based on SEQ 
ID NO: 2, but further comprises nucleotide positions, each 
designated by an “n” in the sequence listing, that may 
contain an alternate base. 

BACKGROUND OF THE INVENTION 

0003 Variations or mutations in DNA are directly related 
to almost all human phenotypic traits and diseases, including 
infectious disease, cancer, inherited disorders, and autoim 
mune disorders. The most common type of DNA variation is 
a single nucleotide polymorphism (SNP), which is a base 
pair Substitution at a single position in the genome. It has 
been estimated that SNPs account for the bulk of the DNA 
sequence difference between humans (Patil, N. et al., Sci 
ence, 294:1719 (2001)). Blocks of such SNPs in close 
physical proximity in the genome are often genetically 
linked, resulting in reduced genetic variability and defining 
a limited number of "SNP haplotypes’, each of which 
reflects descent from a single, ancient chromosome (Fuller 
ton, S. M., et al., Am. J. Hum. Genet. 67: 881 (2000)). 
0004 Patterns of human DNA sequence variation (hap 
lotypes) defined by SNPs have important implications for 
identifying associations between phenotypic traits and 
genetic loci. However, the complexity of local haplotype 
structure in the human genome and the distance over which 
individual haplotype blocks extend is poorly defined, with 
Some haplotype blocks extending for only a few kilobases 
and others extending for more than 100 kilobases (Patil, N. 
et al., Science, 294:1719 (2001)). These findings suggest that 
any comprehensive description of the haplotype structure of 
the human genome, defined by common SNPs, will require 
empirical analysis of a dense set of SNPs in many indepen 
dent copies of the human genome. As a first step toward 
achieving this goal, high-density oligonucleotide arrays 
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were used to identify a large fraction of all human chromo 
some 21 SNPs and to analyze the haplotype structure they 
define (Patil, N. et al., Science, 294:1719 (2001). 
0005 The haplotype structure of the human genome is of 
great value for various applications. For example, specific 
regions of interest may be further analyzed to associate 
SNPs in haplotype blocks with phenotypic traits—for 
example, disease Susceptibility or resistance, a predisposi 
tion to a genetic disorder, or drug response—and this infor 
mation may be invaluable in understanding the biological 
basis for the trait as well as identifying candidate genes 
useful in the development of therapeutics and diagnostics. 
The haplotype structure may also be used to identify indi 
viduals from biological samples, for example, in paternity 
testing or criminal investigations. 
0006. One such region of interest is found on the long 
arm of chromosome 21. This region contains two genes, 
KCNE1 and KCNE2, both of which code for proteins that 
are subunits of cardiac potassium channels, key components 
of the electrical system of the heart. Malfunction of these 
channels can cause abnormalities in the repolarization of the 
heart resulting in less efficient pumping of oxygenated blood 
through the body. Long QT Syndrome (LQTS), a familial 
and potentially fatal disorder of the electrical system of the 
heart, is also caused by malfunction of the cardiac potassium 
ion channels, which can lead to cardiac arrhythmia that may 
degenerate into Ventricular tachycardia and even result in 
death. Currently, there is no quick and reliable method of 
identifying individuals with malfunctions of these potassium 
ion channels or a predisposition to LOTS. 

SUMMARY OF THE INVENTION 

0007. The present invention provides an isolated nucleic 
acid molecule comprising SEQ ID NO: 1 and fragments 
thereof. The present invention also provides sequences that 
are complementary to SEQ ID NO: 1, as well as isolated 
nucleic acid molecules that hybridize to SEQ ID NO: 1 
under stringent conditions. The present invention also pro 
vides a database, which is on a computer-readable medium, 
comprising at least one SNP allele of SEQID NO: 1 that was 
derived from the analysis of at least one genome. In a 
preferred embodiment, the SNP allele of SEQ ID NO: 1 is 
associated with a phenotypic trait. 
0008. In some embodiments of the present invention, a 
method for identifying a genetic locus associated with a 
phenotypic trait of interest is provided. The method includes 
the following steps: obtaining a biological sample from a 
control population that does not possess the phenotypic trait 
of interest and a biological sample from a clinical population 
that possesses the phenotypic trait of interest, determining 
an allelic frequency for at least one single nucleotide poly 
morphism listed in FIG. 1 or FIG. 2 in the control popu 
lation and the clinical population, and comparing the allelic 
frequencies from the two populations to identify those that 
indicate the presence of a genetic locus associated with the 
phenotypic trait of interest. 
0009. In some aspects, the present invention provides a 
method of screening an individual for a predisposition, 
Susceptibility, or resistance to a phenotypic trait of interest. 
The method includes the following steps: obtaining a bio 
logical sample from an individual, analyzing the biological 
sample for the presence of a nucleic acid molecule that 
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comprises at least 10 nucleotides of SEQ ID NO: 1 and at 
least one alternative base as listed in FIG. 1 or FIG. 2, or 
a complementary sequence thereto, and determining the 
predisposition, Susceptibility, or resistance of the individual 
to the phenotypic trait of interest based on the presence or 
absence of the nucleic acid molecule. In preferred embodi 
ments, the presence or absence of the nucleic acid molecule 
indicates a predisposition, Susceptibility, or resistance to a 
cardiovascular disorder, a response to a drug, a hearing 
disability, or a potassium ion channel disorder. 
0010. In further embodiments, the present invention pro 
vides a method for selecting a therapeutic for an individual 
that has or is predisposed to a phenotypic trait of interest that 
is associated with an isolated nucleic acid molecule that 
comprises at least 10 nucleotides of SEQ ID NO: 1 and at 
least one alternative base as listed in FIG. 1 or FIG. 2, or 
a complementary sequence thereto. The method includes the 
following steps: detecting whether the individual possesses 
the isolated nucleic acid molecule, and selecting a therapeu 
tic that compensates for a causative functional mutation that 
is in linkage disequilibrium with the isolated nucleic acid 
molecule. 

0011. The present invention further provides a kit for 
diagnosing a disease, disease Susceptibility, or therapy 
response associated with an isolated nucleic acid molecule 
that comprises at least 10 nucleotides of SEQID NO: 1 and 
at least one alternative base as listed in FIG. 1 or FIG. 2, or 
a complementary sequence thereto. The kit includes a means 
for detecting a presence or absence of the isolated nucleic 
acid molecule in a DNA sample from a patient, as well as a 
data set of associations of the nucleic acid molecule with the 
disease, disease Susceptibility, or therapy response. In pre 
ferred embodiments, the data set of associations is on a 
computer-readable medium. 

BRIEF DESCRIPTION OF THE FIGURES 

0012. The following figures and drawings form part of 
the present specification and are included to further demon 
strate certain aspects of the patent invention. The invention 
may be better understood by reference to one or more of 
these drawings in combination with the detailed description 
of the specific embodiments presented herein. All publica 
tions mentioned herein are cited for the purpose of describ 
ing and disclosing reagents, methodologies and concepts 
that may be used in connection with the present invention. 
Nothing herein is to be construed as an admission that these 
references are prior art in relation to the inventions 
described. 

0013 FIG. 1 shows common SNPs in the region of 
interest. 

0014 FIG. 2 shows rare SNPs in the region of interest. 
0.015 FIG. 3 shows 
B137314, and B1373.15. 

haplotype blocks B137313, 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0016. I. Glossary 

0017 II. General 
0018) III. Polymorphisms, Haplotype Blocks and Haplo 
type Patterns 
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0.019 IV. Detection of Haplotype Structure of the Inven 
tion in Target DNA 

0020 V. Methods of Use 
0021 A. Identification of genetic loci associated with 
phenotypic traits 

0022) 
0023) 
0024 
0025) 
0026 

0027) VI. Conclusion 

B. Production and use of peptides 
C. Diagnostics 
D. Pharmacogenomics 
E. Therapeutics 
F. Other uses and aspects of the invention 

I. Glossary 

0028. As used in the specification, “a” or “an” means one 
or more. As used in the claim(s), when used in conjunction 
with the word “comprising, the words “a” or “an’ mean one 
or more. As used herein, "another means at least a second 
O. O. 

0029) “Gene' is intended to mean the ORF (open reading 
frame) encoding an RNA or polypeptide, intronic regions, 
and the adjacent 5' and 3' non-coding nucleotide sequences, 
which may extend up to about 10 kb beyond the coding 
region, but possibly further in either direction. The adjacent 
and intronic sequences may be involved in the regulation of 
expression of the encoded RNA or polypeptide. 
0030) “Haplotype structure” refers to the combination of 
polymorphisms, haplotype patterns and haplotype blocks in 
a nucleic acid sequence of interest. 
0.031) “Hybridization probes' or “probes' are oligonucle 
otides capable of binding in a base-specific manner to a 
partially or completely complementary strand of nucleic 
acid. Such probes include peptide nucleic acids, as described 
in Nielsen et al., Science 254: 1497-1500 (1991), as well as 
all other kinds of oligonucleotides, as described Supra. 
0032 Hybridizations are usually performed under strin 
gent conditions. Stringent conditions are sequence-depen 
dent and are different in different circumstances. Generally, 
stringent conditions are selected to be about 5°C. lower than 
the thermal melting point (Tm) for the specific sequence at 
a defined ionic strength and pH. The Tm is the temperature 
(under defined ionic strength, pH, and nucleic acid concen 
tration) at which 50% of the probes complementary to the 
target sequence hybridize to the target sequence at equilib 
rium. As the target sequences are generally present in excess, 
at Tm, 50% of the probes are occupied at equilibrium. 
Typically, stringent conditions include a salt concentration 
of at least about 0.01 to 1.0 M Naion concentration (or other 
salts) at pH 7.0 to 8.3 and the temperature is at least about 
25°C. for short probes (e.g., 10 to 50 nucleotides). Stringent 
conditions can also be achieved with the addition of desta 
bilizing agents such as formamide. For example, conditions 
of 5xSSPE (750 mM NaCl, 50 mM NaPhosphate, 5 mM 
EDTA, pH 7.4) and a temperature of 25-30° C. are suitable 
for allele-specific probe hybridizations. 

0033) “Informative SNP refers to a SNP (or plurality of 
SNPs) which has been selected from the set of all SNPs in 
a SNP haplotype pattern and that tends to distinguish one 
SNP haplotype pattern from other SNP haplotype patterns 
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within a SNP haplotype block. Thus, once SNP haplotype 
patterns for a particular SNPhaplotype block are known, one 
can select one or more informative SNPs from each SNP 
haplotype pattern to 1) identify the genotype of all other 
SNPs in that SNP haplotype pattern, and 2) distinguish the 
SNP haplotype pattern from other SNP haplotype patterns 
that belong to a particular SNP haplotype block. 

0034. An "isolated nucleic acid means an object species 
invention that is the predominant species present (e.g., on a 
molar basis it is more abundant than any other individual 
species in the composition). Preferably, an isolated nucleic 
acid comprises at least about 50, 80, or 90 percent (on a 
molar basis) of all macromolecular species present. Most 
preferably, the object species is purified to essential homo 
geneity (contaminant species cannot be detected in the 
composition by conventional detection methods). 

0035) “Linkage” or “linked” describes or relates to the 
tendency of genes, alleles, loci or genetic markers to be 
inherited together from generation to generation as a result 
of the proximity of their locations on the same chromosome; 
e.g., genetic loci that are inherited non-randomly. 
0.036 “Linkage disequilibrium' or “allelic association' 
means the preferential association of a particular allele or 
genetic marker with a specific allele or genetic marker at a 
nearby chromosomal location more frequently than 
expected by chance for any particular allele frequency in the 
population. For example, if locus X has alleles a and b, 
which occur equally frequently, and linked locus Y has 
alleles c and d, which occur equally frequently, one would 
expect the combination ac to occur with a frequency of 0.25. 
If ac occurs more frequently, then alleles a and c are in 
linkage disequilibrium. Linkage disequilibrium may result 
from natural selection of certain combination of alleles or 
because an allele has been introduced into a population too 
recently to have reached equilibrium with linked alleles. A 
marker in linkage disequilibrium can be particularly useful 
in detecting Susceptibility to disease (or other phenotype) 
notwithstanding that the marker does not cause the disease. 
For example, a marker (X) that is not itself a causative 
element of a disease, but which is in linkage disequilibrium 
with a gene (including regulatory sequences) (Y) that is a 
causative element of a phenotype, can be used detected to 
indicate Susceptibility to the disease in circumstances in 
which the gene Y may not have been identified or may not 
be readily detectable. 

0037 “Nucleic acids” include but are not limited to 
DNA, RNA, single- or double-stranded, genomic, cloned, 
naturally occurring or synthetic molecules and may be 
polynucleotides, amplicons, RNA transcripts, protein 
nucleic acids, nucleic acid mimetics, and the like. 

0038 “Oligonucleotides are nucleic acids that are usu 
ally between 5 and 100 contiguous bases, and often between 
5-10, 5-20, 10-20, 10-50, 15-50, 15-100, 20-50, or 20-100 
contiguous bases. An oligonucleotide that is longer than 
about 20 contiguous bases may be referred to as a poly 
nucleotide. A polymorphic site (polymorphism) can occurat 
any position within an oligonucleotide. An oligonucleotide 
may include any of the allelic forms of the polymorphic sites 
(polymorphisms) shown in FIG. 1 or FIG. 2. 
0039. A “polymorphic site' refers the position in a 
nucleic acid sequence at which a polymorphism occurs. A 
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polymorphic site may be as small as one base pair. A “SNP 
location' or “SNP locus is a polymorphic site at which a 
SNP occurs. 

0040) “Polymorphism' refers to a genetic variation, or 
the occurrence of two or more genetically determined alter 
native sequences or alleles at a single genetic locus in a 
population. Preferred polymorphisms have two alleles, with 
the minor allele occurring at a frequency of greater than 1%. 
and more preferably greater than 10% or 20% of a selected 
population. The allelic form occurring most frequently in a 
selected population is sometimes referenced as the “wild 
type' form. Diploid organisms may be homozygous or 
heterozygous for allelic forms. Abiallelic polymorphism has 
two forms. A triallelic polymorphism has three forms. 
Examples of polymorphisms include restriction fragment 
length polymorphisms (RFLPs), variable number of tandem 
repeats (VNTRs), single nucleotide polymorphisms (SNPs), 
dinucleotide repeats, trinucleotide repeats, tetranucleotide 
repeats, simple sequence repeats, and insertion elements 
Such as Alu. 

0041) A “SNP or “single nucleotide polymorphism' is a 
polymorphism that occurs at a polymorphic site occupied by 
a single nucleotide. The site of the SNP is usually preceded 
by and followed by highly conserved sequences (e.g., 
sequences that vary in less that /100 or /1000 members of a 
population). As used herein, “SNPs” is the plural of SNP. 
SNPs are most frequently diallelic. A most common allele of 
a SNP is called a “major allele" and an alternative allele of 
said SNP is called a “minor allele. A SNP usually arises due 
to substitution of one nucleotide for another at the polymor 
phic site. A transition is the replacement of one purine by 
another purine or one pyrimidine by another pyrimidine. A 
transversion is the replacement of a purine by a pyrimidine 
or vice versa. SNPs can also arise from a deletion of a 
nucleotide or an insertion of a nucleotide relative to a 
reference allele. 

0042. A “SNP haplotype block” or “haplotype block” is 
a nucleic acid sequence containing a group of SNPs or 
polymorphisms that do not appear to recombine indepen 
dently but are passed from generation to generation in 
variable-length blocks. 
0043. A “SNP haplotype pattern” or “haplotype pattern' 
refers to the set of genotypes for SNPs or other polymor 
phisms in a haplotype block in a single strand of nucleic 
acid, preferably a single strand of genomic DNA. 
II. General 

0044) Throughout the disclosure various patents, patent 
applications and publications are referenced. Unless other 
wise indicated, each is incorporated by reference in its 
entirety for all purposes. 

0045. It readily should be apparent to one skilled in the 
art that various embodiments and modifications may be 
made to the invention disclosed in this application without 
departing from the scope and spirit of the invention. 

0046) The present invention includes the use of any of the 
polymorphisms, SNP haplotype blocks or SNP haplotype 
patterns shown in FIG. 1, FIG. 2 and FIG. 3, as well as 
polymorphisms, alleles, or markers in linkage disequilib 
rium with them, as a means to study a phenotype for a 
variety of purposes including drug target identification, 
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diagnostics, and therapeutics. In the present invention, the 
DNA composition of a plurality of biological samples was 
analyzed to reveal novel polymorphisms (e.g., SNPs) and 
SNP haplotype patterns. In one embodiment they, or poly 
morphisms in linkage disequilibrium with them, may be 
predictive of or used to study cardiovascular disorders (e.g., 
LQTS or ventricular fibrillation), drug response (e.g., 
clarithromycin-induced arrhythmia) and other phenotypes 
related to cardiovascular disorders, drug response, or the 
LQTS1 and LQTS2 genes. The approach of the present 
invention has tremendous advantages in conducting genetic 
association studies over other whole genome or genotyping 
methods known in the art. Instead of reading all bases of 
each individual's DNA, or even reading the common SNPs 
that may be found, only informative SNPs from the sample 
population need to be determined and scanned. 
0047 Polymorphisms of the present invention are shown 
in FIG. 1 and FIG. 2 and were identified by, e.g., the 
methods described in the earlier patent applications U.S. Ser. 
No. 10/106,097, filed Mar. 26, 2002, and U.S. Ser. No. 
10/134,510, filed Mar. 29, 2002, both entitled “Methods for 
Genomic Analysis’ and incorporated herein in their entirety 
by reference. These polymorphisms occur in a region of 
chromosome 21 that contains genes that code for subunits of 
potassium ion channels known to be involved in several 
disorders including Long QT Syndrome (LQTS), ventricular 
fibrillation, clarithromycin-induced arrhythmia, and deaf 
ness. Polymorphisms of the present invention also include 
those in haplotype blocks with one or more of the polymor 
phisms shown in FIG. 1 or FIG. 2. 
0.048 LQTS is a familial and potentially fatal disorder of 
the electrical system of the heart characterized by an abnor 
mally prolonged “QT interval” and is one phenotype mea 
sure of the time it takes for the heart to undergo ventricular 
depolarization (contraction) and repolarization (recharging/ 
rest) between each heart beat. When this interval is pro 
longed, patients may develop an extremely rapid, abnormal 
heart rhythm (arrhythmia) that can degenerate into a severe 
Ventricular tachycardia known as “torsade de pointes’. 
When this occurs, the heart can no longer effectively pump 
blood through the body and the resulting decrease of blood 
flow to the brain can cause loss of consciousness (syncope). 
If treatment is not immediate, this tachycardia can lead to 
ventricular fibrillation and, eventually, cardiac arrest and 
Sudden death. 

0049. The symptoms of LQTS are caused by abnormali 
ties of protein structures, called “ion channels', which 
regulate the flow of ions, such as potassium, in and out of 
heart cells, thereby controlling the electrical activity of the 
heart. When the ion channels are dysfunctional, as in the 
case of LQTS, the depolarization and repolarization of the 
heart takes longer, and the result is a prolonged QT interval. 
These abnormalities can be passed on from parent to child 
when a mutation is present in a gene that codes for one of 
the ion channel proteins. Since a variety of mutations can 
cause the disorder, several forms of LQTS exist. To date, 
mutations causing LQTS have been identified in genes 
encoding both potassium channels and Sodium channels 
(Splawski, et al., Circulation 102: 1178 (2000)). At least two 
of these genes, KCNE1 and KCNE2, are located on chro 
mosome 21 in the 21q22.1-22.2 region. These genes code 
for proteins in potassium (K) channels: the “slowly acti 
vating delayed rectifier K" (I) channel and the “rapidly 
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activating delayed rectifier K (I) channel, respectively. 
In addition to the cardiac phenotype, complete loss of the Is 
channel also causes hearing disability (partial hearing loss to 
complete deafness) in the LQTS subtype known as Jervell 
and Lange-Nielsen syndrome (Schulze-Bahr, et al., Nature 
Genetics 17:267 (1997)). 
0050 LOTS-related deaths are largely preventable with 
treatment, but unfortunately, individuals with LQTS often 
remain undiagnosed until it is too late. Many carriers are 
asymptomatic until under Some kind of physical or emo 
tional stress, and even at that time the severity of the 
symptoms varies widely depending on the length of time the 
arrhythmia persists. For a short episode, the individual may 
experience only a few seconds of extreme dizziness or 
Syncope, which may not prompt them to seek medical 
attention. As such, a diagnosis is often not made until after 
a serious cardiac incident, Such as ventricular tachycardia or 
cardiac arrest, or after the LQTS-related death of a family 
member. 

0051 Currently, individuals suspected of having LQTS 
are tested by electrocardiogram (ECG), which measures and 
records the electrical activity of the heart and can thereby 
detect a clearly prolonged QT interval. However, this symp 
tom is not apparent in all affected persons; some patients 
have normal or borderline-prolonged QT intervals based on 
their resting ECG. In fact, in a study of nine families with 
“sporadic' cases of LQTS, 33% of family members who 
were considered on clinical grounds to be non-affected were 
found to be carriers (Priori, et al., Circulation 99:518 
(1999)). This, along with the day to day variability of an 
individual’s QT intervals, makes ECG diagnosis of LQTS 
unreliable. As a result, some LQTS carriers are not identified 
as Such, and others are misclassified as having the disorder 
when they do not; both of these misdiagnoses lead to 
inappropriate treatment of the individual. Since this is a 
hereditary disease, proper diagnosis of both symptomatic 
and asymptomatic individuals is needed to allow informed 
decisions regarding the risk of LQTS to their offspring. 
Therefore, improved diagnosis of LQTS is desperately 
needed to properly identify and treat those individuals at risk 
to prevent the potentially lethal LQTS-related syncope and 
ventricular tachycardia, as well as to predict the risk of 
LQTS to their offspring. 

0052 Another aspect of LQTS is that affected individuals 
are sensitive to certain drugs and can experience ventricular 
tachycardia if these drugs are administered to them (Priori, 
et al., Circulation, 99:518 (1999)). Ironically, many of these 
drugs are antiarrhythmia drugs, but they also include certain 
antidepressants, antihistamines, and the antibiotic erythro 
mycin. Clearly, if an individual is not properly diagnosed 
with LQTS or is an otherwise asymptomatic carrier, they 
may unnecessarily be put at risk by being prescribed these 
medications, especially since their symptoms in the absence 
of a clearly prolonged QT interval may suggest a need for 
antiarrhythmia drugs, so improved diagnosis of LQTS 
would protect LOTS patients from drugs dangerous to their 
condition. 

0053. The most common treatment for LQTS patients is 
beta-blocker drug therapy, which blunts the surges of 
adrenaline that trigger episodes of Ventricular tachycardia. 
However, current research suggests that while beta-blockers 
can be quite effective for individuals carrying certain LQTS 
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genotypes, patients with other forms of LQTS seem to 
respond better to the administration of potassium or a 
Sodium channel blocker, and still others require the implan 
tation of an artificial pacemaker or an implantable cardio 
verter defibrillator (ICD) (Moss, et al., Circulation, 101:616 
623 (2000); Priori, et al., Circulation, 99:518 (1999)). So 
although several treatments are available, their efficacy is 
dependent on the genotype of the LQTS patient. As such, the 
most effective treatment could be more quickly and correctly 
determined if tailored to the specific LQTS subtype carried 
by the affected individual. specific LQTS subtype carried by 
the affected individual. 

0054. In addition, potassium channels not only control 
repolarization, but also affect other aspects of normal heart 
function, such as resting membrane potential. As such, it is 
likely that identifying the genotypes involved in the function 
of ion channels would not only facilitate the understanding 
and treatment of LQTS, but also other more general disor 
ders that involve ion channel function. For example, indi 
viduals with inefficiention channels may have a greater risk 
of developing heart disease. Another example is the involve 
ment of these ion channels in normal hearing as evidenced 
by the loss of hearing or complete deafness that affects some 
LQTS patients. 
III. Polymorphisms, Haplotype Blocks and Haplotype Pat 
terns 

0055 SEQID NO: 1 extends from position 21301951 to 
position 21415555 of the genomic DNA sequence identified 
by the GenBank accession number NT 002836. More 
specifically, this region contains the KCNE1 and KCNE2 
genes, both of which are known to be involved in LQTS. 
This region may also contain additional genes as evidenced 
by a RefSeq gene prediction, C21orf51, several GenScan 
and Acembly gene predictions, and multiple sites that align 
with human mRNAs and other ESTs in GenBank. The 
present invention provides nucleic acids containing poly 
morphisms, haplotype blocks and haplotype patterns based 
on SEQ ID NO: 2, including SEQ ID NO: 1 or fragments 
thereof with at least one single nucleotide polymorphism 
listed in FIG. 1 or FIG. 2, as well as nucleic acid derivatives 
of these SEQ ID NO: 1 variants or fragments thereof, such 
as but not limited to RNA, cDNA and nucleic acid mimetics, 
provided that the sequence is not a fragment of SEQID NO: 
2. These nucleic acids may further comprise genic or non 
genic regions. Genic regions further comprise coding 
regions (exons) and intronic regions. In addition, genic 
regions also comprise regulatory regions that may be found 
hundreds, and possibly thousands of kilobases upstream 
from the transcriptional start site or downstream of the most 
distal base pair transcribed. These nucleic acids may be 
studied Substantially free of other nucleic acid sequences, 
and may be amplified prior to evaluation, as discussed infra. 

0056 Polymorphisms of the present invention were iden 
tified within SEQ ID NO: 1 by scanning the genomes of a 
plurality of individuals from a diverse population spanning 
multiple ethnic and geographic backgrounds. In a preferred 
embodiment, the polymorphisms identified were SNPs, or 
“single nucleotide polymorphisms’. The location of these 
polymorphisms was mapped onto the human genome and 
analyzed to determine the haplotype structure of this 
genomic region. The analysis involves the determination of 
each allele (e.g., A, C, T or G) of a polymorphism. The allele 
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that is present in the reference sequence (SEQ ID NO: 2) is 
referred to as the “reference base', and the alternate allele is 
referred to as the “alternate base'. 

0057 The analysis also involves the determination of the 
frequency of each allele for each polymorphism. “Common 
SNPs are those SNPs whose less common form (minor 
allele) is present at or above a certain minimum frequency 
in a given population. For example, common SNPs are those 
SNPs that are found in at least about 2% to 25% of the 
population. Preferably, common SNPs are those SNPs that 
are found in at least about 5% to 15% of the population. 
More preferably, common SNPs are those that are found in 
at least about 10% of the population. Common SNPs are 
listed in FIG. 1 in order of their location (nucleotide 
position) (column 2) relative to the genomic DNA sequence 
identified by the GenBank accession number NT 002836: 
also included are the reference (column 3) and alternate 
(column 4) bases for each SNP, as well as a haplotype block 
(column 1) to which each SNP may be assigned according 
to one embodiment of the invention (discussed infra). 
0.058 Common SNPs likely result from mutations that 
occurred early in the evolution of a species. Focusing on 
common SNPs decreases the false positives that result from 
recent population anomalies; i.e., allele or variant differ 
ences between control and experimental populations that 
appear as disease or drug-response associated, yet are result 
of migratory history or mating practices. Moreover, com 
mon SNPs are relevant to a larger proportion of the human 
population, making the present methods more broadly appli 
cable to disease and drug response studies. However, the 
present invention also includes “rare SNPs (FIG. 2) since 
certain analyses may be performed including some or all 
rare SNPs, particularly when looking at individuals in a 
population, specific Sub-populations, the migratory history 
of populations, the environmental effect on the genetic 
makeup of a population, investigation of rare phenotypic 
traits and the like. Rare SNPs are listed in FIG. 2 in order 
of their location (nucleotide position) (column 1) relative to 
the genomic DNA sequence identified by the GenBank 
accession number NT 002836; also included are the refer 
ence (column 2) and alternate (column 3) bases for each 
SNP 

0059 Sequences from different origins were compared, 
SNPs were scored, and a SNP map was constructed. Once 
the individual SNPs were identified and mapped to the 
genome, the SNP haplotype blocks and SNP haplotype 
patterns within the SNP haplotype blocks were defined. SNP 
haplotype blocks are sequences containing a set of one or 
more SNPs that do not recombine independently but are 
passed from generation to generation in variable-length 
blocks. The set of genotypes for all the SNPs in a SNP 
haplotype block on a single chromosome of an individual is 
a SNP haplotype pattern. It is important to note that blocks 
are defined based on their genetic information content and 
not on knowledge of how this information originated or why 
it exists. As such, blocks do not have absolute boundaries, 
and may be defined in different ways, depending on the 
specific application. The algorithm in this embodiment pro 
vides only one of many possible approaches. Those with 
skill in the art recognize a variety of algorithms can be used 
to define a set of haplotype blocks for a given region, 
including but not limited to greedy algorithms and shortest 
path algorithms. Further, parameters within an algorithm 
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may be adjusted so to attain more or less stringent criteria for 
grouping SNPs into a haplotype block. For more detailed 
methods useful for defining the boundaries of haplotype 
blocks, see the U.S. patent application Ser. No. 10/134,510 
filed Apr. 29, 2002 entitled “Methods for Genomic Analy 
sis', incorporated herein in its entirety for all purposes. 
0060 According to one embodiment of the invention, 
SNP haplotype blocks and SNP haplotype patterns within 
each SNP haplotype block were constructed using common 
SNPs and are shown in FIG. 3. Three haplotype blocks, 
B137313, B137314, and B137315, were constructed for the 
region comprising SEQ ID NO: 1. Each row of boxes 
represents a single common SNP within the haplotype block. 
As in FIG. 1, these SNPs are ordered based on their position 
within SEQ ID NO: 1; the position numbers are shown for 
only the most proximal and most distal common SNP in 
each haplotype block. For example, for haplotype block 
B137313 containing nine common SNPs, the common SNP 
at position 21302875 is shown in the top row, the common 
SNP at position 21303403 is shown in the second row, and 
so forth. Each column of boxes in a haplotype block 
represents a haplotype pattern. For example, for haplotype 
block B137313 containing seven haplotype patterns, the first 
twelve columns represent twelve individual chromosomes, 
each containing the same haplotype pattern. For each hap 
lotype block, the dark boxes represent the reference base and 
the light boxes represent the alternate base, both of which 
are listed in FIG. 1 for each common SNP position. In 
summary, FIG. 3 illustrates that SNPs occur in haplotype 
blocks in a genome, and that more than one haplotype 
pattern can occur within each haplotype block. 
0061 The boundaries between haplotype blocks may be 
defined in several different ways, including, but not limited 
to the following examples. One method of defining the 
boundaries of haplotype blocks is to extend them only to the 
most distal SNP in each block as shown in FIG. 3. In this 
case, there would most often be gaps between adjacent 
blocks. Another method of defining the boundaries of hap 
lotype blocks is to extend them up to (but not including) the 
most proximal SNP of the adjacent block. In this case, the 
blocks would overlap. Yet another way is to extend the 
blocks to the nucleotide position that is halfway in between 
the most distal SNP in the block and the most proximal SNP 
in the next block. In this case there would be no gaps nor 
overlap between adjacent blocks. As mentioned above, the 
boundaries of the haplotype blocks shown in FIG. 3 are the 
outermost common SNPs in each block. It is expected that 
the boundaries between haplotype blocks will be adjusted 
accordingly if additional common SNPs are identified in this 
genomic region. 

0062) An informative SNP is a SNP, which has been 
selected from the set of all SNPs in a haplotype pattern, that, 
either alone or in combination with other informative hap 
lotype block. Thus, once haplotype patterns for a particular 
haplotype block are known, one can select one or more 
informative SNPs from each haplotype pattern to 1) identify 
the genotype of all other SNPs in that haplotype pattern, and 
2) distinguish the haplotype pattern from other haplotype 
patterns that belong to a particular haplotype block. Infor 
mative SNPs are selected so that the genotype of an infor 
mative SNP predicts the genotype of other, preferably all 
remaining, SNPs in that haplotype pattern. Knowing the 
informative SNPs for all patterns in all haplotype blocks 
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allows for the design of less expensive genotyping assays 
that retain most of the power of an assay constructed using 
all SNPS. 

0063) The number of informative SNPs required for each 
block is the number of SNPs necessary to distinguish 
between the common SNP haplotype patterns in each SNP 
haplotype block. The number of informative SNPs required 
for haplotype blocks B137313, B137314 and B1373.15 is 2, 
1 and 2, respectively. However, more than one SNP in a 
haplotype pattern may serve as an informative SNP. For 
example, if there exist only two haplotype patterns in a 
haplotype block, then any SNP that has a different genotype 
in one versus the other may be used to distinguish between 
them. If there are three or four haplotype patterns, then at 
least two SNPs are required. Given a sufficient number of 
informative SNPs to distinguish between all haplotype pat 
terns, the existence of a particular haplotype pattern in an 
unknown sample may be inferred with accuracy. For 
example, for haplotype block B137314 any of the seven 
SNPs in the block can distinguish greater than 89% of the 
haplotype patterns, and two SNPs can distinguish greater 
than 96% of the haplotype patterns. In one embodiment, an 
algorithm was used to identify informative SNPs for each 
haplotype block. 

IV. Detection of Haplotype Structure of the Invention in 
Target DNA 

0064 Detecting polymorphisms involves comparing 
DNA sequences in different individuals to identify points of 
variation, i.e., polymorphic sites or polymorphisms. By 
analyzing groups of individuals, haplotype structure com 
prising the frequencies of variation at each SNP locus 
(allelic frequency) and haplotype patterns in a population 
can be determined. Once a baseline of allelic or haplotype 
pattern frequencies is determined for a population, allelic or 
haplotype pattern frequencies can be determined for Sub 
populations characterized by many different criteria includ 
ing, but not limited to geography, race, gender, disease 
Susceptibility or resistance, and response to therapeutics. 

0065. The polymorphisms, haplotype patterns, and hap 
lotype blocks of the invention may be detected in sample 
nucleic acids (“target DNA) from an individual being 
screened, and this target DNA may be obtained from virtu 
ally any biological sample (other than pure red blood cells). 
For example, convenient tissue samples include whole 
blood, semen, saliva, tears, fecal matter, urine, Sweat, buc 
cal, skin and hair. For assays of cDNA or mRNA, the tissue 
should be obtained from an organ in which the target nucleic 
acid is expressed. For example, if the target nucleic acid is 
KCNE1 or KCNE2 mRNA, the heart is a suitable source. 

0066 Sample nucleic acids may be prepared for analysis 
using any technique known to those skilled in the art. 
Preferably, such techniques result in the production of a 
nucleic acid molecule sufficiently pure to determine the 
presence or absence of one or more polymorphisms at one 
or more locations in the nucleic acid molecule. Such tech 
niques may be found, for example, in Sambrook, et al., 
Molecular Cloning: A Laboratory Manual (Cold Spring 
Harbor Laboratory, New York) (2001), incorporated herein 
by reference. In addition, the methods disclosed in pending 
U.S. patent application U.S. Ser. No. 10/134,510, filed Apr. 
29, 2002 entitled “Methods for Genomic Analysis” are 
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particularly Suitable for preparing nucleic acids for use in the 
methods of the present invention and are incorporated herein 
in their entirety. 
0067. It may be desirable to amplify and/or label one or 
more nucleic acids of interest before determining the pres 
ence or absence of one or more polymorphisms in the 
nucleic acid. Any amplification technique known to those of 
skill in the art may be used in conjunction with the present 
invention including, but not limited to, polymerase chain 
reaction (PCR) techniques. PCR may be carried out using 
materials and methods known to those of skill in the art. See 
generally PCR Technology: Principals and Applications for 
DNA Amplification (ed. H. A. Erlich, Freeman Press, NY. 
N.Y., 1992): PCR Protocols: A Guide to Methods and 
Applications (eds. Innis, et al., Academic Press, San Diego, 
Calif., 1990); Matilla et al., Nucleic Acids Res. 19: 4967 
(1991); Eckert et al., PCR Methods and Applications 1: 17 
(1991): PCR (eds. McPherson et al., IRL Press, Oxford); and 
U.S. Pat. No. 4,683.202 (each of which is incorporated by 
reference for all purposes). Other suitable amplification 
methods include the ligase chain reaction (LCR) (see Wu 
and Wallace, Genomics 4: 560 (1989) and Landegren et al., 
Science 241: 1077 (1988)), transcription amplification 
(Kwoh et al., Proc. Natl. Acad. Sci. USA 86: 1173 (1989)), 
self-sustained sequence replication (Guatelli et al., Proc. 
Nat. Acad. Sci. USA, 87: 1874 (1990)) and nucleic acid 
based sequence amplification (NASBA). Further, the meth 
ods disclosed in pending U.S. patent applications U.S. Ser. 
No. 10/134,510, filed Apr. 29, 2002 entitled “Methods for 
Genomic Analysis”; U.S. Ser. No. 10/042,492, filed Jan. 9, 
2002 entitled “Methods for Amplification of Nucleic Acids: 
and U.S. Ser. No. unassigned attorney docket number 
1027U-1, filed Jun. 17, 2002 entitled “Methods for Storage 
of Reaction Cocktails' particularly suitable for amplifying, 
labeling, or further manipulating (i.e. fragmentation) nucleic 
acids for use in the methods of the present invention 
(incorporated by reference in their entirety for all purposes). 
0068 Determination of the presence or absence of one or 
more polymorphisms in a nucleic acid may be made using 
any technique known to those of skill in the art. Any 
technique that permits the accurate determination of a varia 
tion can be used. Preferred techniques permit rapid, accurate 
determination of multiple variations with a minimum of 
sample handling. Some examples of Suitable techniques 
involve but are not limited to direct DNA sequencing, 
capillary electrophoresis, hybridization, allele-specific 
probes or primers, single-strand conformation polymor 
phism analysis, nucleic acid arrays and other techniques 
well known in the art. Several methods for DNA sequencing 
are well known and generally available in the art and may be 
used to determine the location of SNPs in a genome. See, for 
example, Sambrook, et al., Molecular Cloning. A Labora 
tory Manual (Cold Spring Harbor Laboratory, New York) 
(2001), and Ausubel, et al., Current Protocols in Molecular 
Biology (John Wiley and Sons, New York) (1997), incorpo 
rated herein by reference. Descriptions of the use of these 
methodologies are also detailed in provisional patent appli 
cation serial No. 60/323,059, filed Sep. 18, 2001, entitled 
“Human Genomic Polymorphisms, incorporated by refer 
ence in its entirety for all purposes. Some examples of these 
are described by WO95/11995 (incorporated by reference in 
its entirety for all purposes). WO95/11995 also describes 
subarrays that are optimized for detection of different allelic 
forms of precharacterized polymorphisms, such as those of 
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the present invention. For details on the use of nucleic acid 
arrays (DNA chips) for the detection of, for example, SNPs, 
see U.S. Pat. No. 6,300,063 issued to Lipshultz, et al., and 
U.S. Pat. No. 5,837,832 to Chee, et al., HuSNP Mapping 
Assay, reagent kit and user manual, Affymetrix Part No. 
90094 (Affymetrix, Santa Clara, Calif.), all incorporated by 
reference herein. 

V. Methods of Use 

0069. The invention has utility for identifying polymor 
phisms, haplotype patterns, and haplotype blocks in biologi 
cal samples. This information may then be used in any 
number of ways including, but not limited to association 
studies, forensics, paternity testing, genetic mapping of 
phenotypic traits (e.g., disease resistance or Susceptibility, 
drug response, etc.), diagnostics, identification of candidate 
drug targets, drug (or other treatment) efficacy trials, devel 
opment of protein, Small molecule, antisense, antibody, or 
other therapeutics, and to reveal the biological basis for a 
phenotypic trait. More details of these various utilities are 
provided infra. 
0070 The nucleic acids of the invention may be used in 
Southern or Northern analysis, dot blot, or other membrane 
based technologies, in PCR technologies, in dipstick assays, 
and in microarrays utilizing fluids or tissue extracts from 
patients. The polynucleotide sequences of the present inven 
tion, and longer or shorter sequences derived therefrom, also 
may be used as targets in a microarray, or other genotyping 
system. These systems can be used to detect the presence or 
absence of a large number of particular allelic SNP forms or 
to monitor the expression of a large number of gene products 
simultaneously. 
0071. In a preferred embodiment, it is possible to use 
allele-specific probes to determine the genotype of the 
polymorphisms (e.g., the haplotype structure) in a target 
DNA molecule. The design and use of allele-specific probes 
for analyzing polymorphisms is described by e.g., U.S. Pat. 
No. 6,361.947 issued to Dong, et al. Allele-specific probes 
can be designed that hybridize to a segment of target DNA 
from one individual but do not hybridize to the correspond 
ing segment from another individual due to the presence of 
different polymorphic forms (alleles) in the respective seg 
ments from the two individuals. Hybridization conditions 
should be sufficiently stringent Such that there is a significant 
difference in hybridization intensity between alleles, and 
preferably an essentially binary response, whereby a probe 
hybridizes to only one of the alleles. Some probes are 
designed to hybridize to a segment of target DNA such that 
the polymorphic site aligns with a central position (e.g., in 
a 15-mer at the 7" position; in a 25-mer at the 13" position) 
of the probe. This design of probe achieves good discrimi 
nation in hybridization between different allelic forms. In a 
preferred embodiment, a nucleic acid of the invention is 
specifically hybridized to a target nucleic acid as a means of 
detecting a polymorphism in the target nucleic acid. These 
allele-specific probes can also be immobilized on a nucleic 
acid array, some examples of which are described by WO 
95/11995 (incorporated by reference in its entirety for all 
purposes). An example of hybridization to a nucleic acid 
array involves the use of DNA chips (oligonucleotide 
arrays), for example, those available from Affymetrix, Inc. 
Santa Clara, Calif. In a preferred embodiment, nucleic acid 
arrays are used to detect the polymorphisms of the invention 
in a target DNA sample. 
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A. Identification of Genetic Loci Associated with Pheno 
typic Traits 
0072 The polymorphisms, haplotype patterns, and hap 
lotype blocks are useful for the identification of genetic 
components associated with phenotypic traits, whether caus 
ative or predictive, whether at one specific locus in the 
genome or at multiple loci on the same or different chro 
mosomes. Association (or "correlation') studies may be 
performed for this purpose by determining the genotype of 
a set of at least one polymorphism for two populations of 
individuals, one of which exhibits a particular phenotypic 
trait, and one of which lacks the trait. In another embodi 
ment, the genotypes of more than two populations may be 
compared, for example, by age, ethnicity, or geographic 
location. The characteristics of the set of polymorphisms 
that are compared between the populations include, but are 
not limited to, the frequency of each genotype of each 
polymorphism, haplotype patterns that include at least one 
of the polymorphisms, and haplotype blocks that include at 
least one haplotype pattern. For example, sets of polymor 
phisms that occur at a higher or lower frequency in one 
population than in another indicate areas in the genome 
where phenotypic trait-related loci may be located. In pre 
ferred embodiments, an analysis may be performed by 
comparing the haplotype structure of a region of interest 
present in two populations to identify those polymorphisms 
or haplotype patterns that associate (or “correlate”) with a 
phenotypic trait of interest. For example, the haplotype 
structure of the genomic region corresponding to SEQ ID 
NO: 1 may be used to identify polymorphisms or haplotype 
patterns that associate with Such phenotypic traits as LOTS 
Susceptibility, LQTS-related drug sensitivity, I channel 
related hearing loss, or other phenotypic traits that are in 
linkage disequilibrium with the polymorphisms or haplotype 
patterns of the invention, such as those that may be related 
to the gene predictions discussed Supra. 
0073. An association between a polymorphism or haplo 
type pattern and a phenotypic trait can be determined by 
standard statistical methods and statistically significant asso 
ciations between the haplotype structure and the phenotypic 
trait are then noted. For example, it may be found that a G 
at position 21393590 (haplotype block B137315) correlates 
with hearing impairment. As a further example, it might be 
found that the combined presence of a G at position 
21393590 (haplotype block B137315) and a G at position 
21340269 (haplotype block B137313) correlates with 
increased risk for heart disease. In some aspects, polymor 
phisms used in an association study constitute at least one 
SNP haplotype block and its constituent haplotype patterns. 
In yet another aspect, only informative SNPs are screened 
for association with a phenotypic trait of interest. 
0074 The haplotype blocks and haplotype patterns of the 
present invention also are useful for identifying a genetic 
locus, preferably a gene, within SEQ ID NO: 1 associated 
with a phenotypic trait of interest that is not associated with 
LQTS. See Lander et al., Proc. Natl. Acad. Sci. USA 84: 
2363-2367 (1987) (incorporated by reference in its entirety 
for all purposes). Prime candidates for Such a genetic locus 
include the gene predictions discussed Supra. This can be 
accomplished as long as the polymorphisms, haplotype 
blocks or haplotype patterns of the present invention co 
segregate with the genetic locus responsible for the trait; 
they need not be causally related to the trait. In some 
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embodiments, a polymorphism of the invention is directly 
responsible for a phenotypic trait by changing the expres 
sion, function, or activity of a gene encoded by SEQID NO: 
1. Several putative genes have already been identified in this 
genomic region as described Supra. Such analysis is useful 
not only for defining associations, but also for elucidating 
the function of a new gene or regulatory locus, or for 
defining new functions of known genes, such as KCNE1 and 
KCNE2. Genes localized in an association study can be 
cloned by a process known as directional cloning and can be 
used to study the biological basis of the trait of interest. 
Further, if the trait of interest is a disease or disorder, this 
information could be used to develop preventative treat 
ments or to find potential drug targets. See Collins, Nature 
Genetics 1: 3-6 (1992) (incorporated by reference in its 
entirety for all purposes). 
0075 Associations also may identify a genetic locus that 
could reveal information about the normal expression and 
function of biological molecules and complexes (e.g., the Iks 
and I ion channels), as well as the biological basis of their 
related disorders (e.g., LQTS). For example, heart disease is 
a multifactorial trait caused by both environmental and 
genetic factors, many of which remain unknown. By iden 
tifying the genetic factors, an individual’s risk of developing 
heart disease could be much more accurately calculated. 
However, this is no Small task as many of these genetic 
factors have very small effects on the overall phenotype. For 
example, a small change in the activity or function of the 
KCNE1 or KCNE2 proteins may not appear to have a 
phenotypic effect unless combined with changes in the 
activity or function of other proteins in a related biological 
pathway, Such as other components of ion channels. So, even 
though the combination of these factors may be predictive of 
a Susceptibility to general cardiovascular disease, their Small 
contributions are difficult to detect when these loci are 
examined individually. However, by identifying these loci 
through the methods of the invention, their biological basis 
can be studied and potentially used for the development of 
for example, diagnostics to identify, or therapeutics to treat, 
individuals at a high risk of developing heart disease. 
Scanning multiple regions of a genome is a powerful tool for 
identifying loci involved in complex phenotypic traits, espe 
cially those that result from the action of many loci that have 
only a small or weak individual effect. In preferred embodi 
ments, the polymorphisms of the invention are scanned in 
combination with polymorphisms elsewhere in the genome 
to identify additional loci associated with a phenotypic trait, 
such as risk of LQTS-related sudden death. In more pre 
ferred embodiments, loci from all chromosomes are scanned 
(whole genome scanning). For example, whole genome 
scanning that utilizes the haplotype structure of the inven 
tion may be used in a broad Screen to examine factors 
involved in cardiovascular disease, other disorders related to 
ion channel dysfunction, or other phenotypic traits in link 
age disequilibrium with the polymorphisms and haplotype 
patterns provided herein. 
B. Production and Use of Peptides 
0076. The nucleic acids of the invention may be 
employed for producing all or portions of an encoded RNA 
or polypeptide, for example, a KCNE1 or KCNE2 variant 
protein or the product of a gene identified in an association 
study as described supra. The nucleic acids of the invention 
may also alter the expression of a protein, which may be 
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encoded within SEQ ID NO: 1 or in other regions of the 
genome, and so may be used to study the biological effect of 
the altered expression as well as the structure-function and 
regulatory characteristics of the protein. To express an RNA 
or protein product, an expression cassette incorporating the 
corresponding nucleic acid may be employed. The expres 
sion cassette or vector generally provides a transcriptional 
and translational initiation region, which may be inducible 
or constitutive, where the coding region is operably linked 
under the transcriptional control of the transcriptional ini 
tiation region, and a transcriptional and translational termi 
nation region. These control regions may be native to the 
identified gene, or may be derived from exogenous sources. 

0077. The peptide may be expressed in prokaryotes or 
eukaryotes in accordance with conventional methods, 
depending on the purpose for expression. For large scale 
production of a protein, such as a KCNE1 or KCNE2 
variant, a unicellular organism, such as E. coli, B. subtilis, S. 
cerevisiae, insect cells in combination with baculovirus 
vectors, or cells of a higher organism such as vertebrates, 
particularly mammals, e.g. COS 7 cells, may be used as the 
expression host cells. In many situations, it may be desirable 
to express a gene, such as a KCNE1 or KCNE2 variant, or 
the gene predictions discussed Supra, in eukaryotic cells 
where the gene will benefit from native folding and post 
translational modifications. Peptides also may be synthe 
sized in the laboratory. 

0078. The modified cells or animals are useful in the 
study of protein function and regulation. For example, a 
polymorphism that correlates with the expression of a dys 
functional protein or altered expression of a normal protein 
would provide insight into the biological basis for the 
normal function and expression of that protein. In addition, 
mutations may be made in one or more haplotype blocks in 
various ways known in the art to generate targeted changes 
in expression level, or changes in the sequence of the 
encoded RNA or protein, etc. to determine the biological 
role of different regions of the haplotype block and to study 
the expression and function of encoded genes, such as 
KCNE1 and KCNE2. The mutations may be substitutions, 
insertions, translocations or deletions. Deletions may 
include large changes. Such as deletions of an entire domain 
or exon. Techniques for in vitro mutagenesis of cloned genes 
are known. Examples of protocols for site specific mutagen 
esis may be found in Sambrook, et al., Molecular Cloning: 
A Laboratory Manual (Cold Spring Harbor Laboratory, New 
York) (2001). Specific constructs of interest include, but are 
not limited to, antisense constructs to block gene expression, 
polymorphisms that reduce or prevent transcription, and 
polymorphisms that cause over-expression of the encoded 
gene. For example, a polymorphism may associate with 
increased expression of KCNE1. Further investigation of the 
biological basis of this correlation could reveal ways to 
produce large amounts of KCNE1 protein for further study. 
One may also provide for expression of a gene or variants 
thereof in cells or tissues where it is not normally expressed 
or at abnormal times of development. For example, one of 
the polymorphisms or a targeted mutation of a haplotype 
block may correlate with aberrant expression of KCNE2 in 
skeletal muscle. The phenotype associated with this expres 
sion pattern may provide insight into the normal function of 
the protein. 
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0079 Variant proteins encoded by the nucleic acids of the 
present invention are also provided. With the availability of 
the protein or fragments thereof in large amounts, the protein 
may be isolated and purified in accordance with conven 
tional ways. Alysate may be prepared of the expression host 
and the RNA or protein purified using HPLC, exclusion 
chromatography, gel electrophoresis, affinity chromatogra 
phy, or other purification techniques. An expressed protein 
variant may be used for the production of antibodies, where 
short fragments induce the expression of antibodies specific 
for the particular polypeptide (monoclonal antibodies), and 
larger fragments or the entire protein allow for the produc 
tion of antibodies over the length of the polypeptide (poly 
clonal antibodies). Antibodies are prepared in accordance 
with conventional ways, where the expressed polypeptide or 
protein is used as an immunogen, by itself or conjugated to 
known immunogenic carriers, e.g. KLH, pre-S HBSAg, 
other viral or eukaryotic proteins, or the like. Various 
adjuvants may be employed, with a series of injections, as 
appropriate. For monoclonal antibodies, after one or more 
booster injections, the spleen is isolated, the lymphocytes 
immortalized are by cell fusion and screened for high affinity 
antibody binding. The immortalized cells, i.e., hybridomas, 
producing the desired antibodies may then be expanded. For 
further description, see Monoclonal Antibodies. A Labora 
tory Manual, Harlow and Lane, eds. (Cold Spring Harbor 
Laboratories, Cold Spring Harbor, N.Y.) (1988). If desired, 
the mRNA encoding the heavy and light chains may be 
isolated and mutagenized by cloning in E. coli, and the 
heavy and light chains mixed to further enhance the affinity 
of the antibody. Alternatives to in vivo immunization as a 
method of raising antibodies include binding to phage 
“display' libraries, usually in conjunction with in vitro 
affinity maturation. The antibodies may be used with or 
without modification, and may be labeled by covalent or 
non-covalent attachment of a reporter molecule. 
C. Diagnostics 
0080 Preventative measures are very successful in pre 
venting LQTS-related ventricular fibrillation and sudden 
death, but many individuals with this disorder remain uni 
dentified due to the variable phenotype and unreliable test 
ing methods. Associations may be utilized to assess risk or 
Susceptibility to a disease or other condition (diagnostics). 
For example, detection of the polymorphisms, haplotype 
patterns, and haplotype blocks of the invention in a target 
DNA sample may be used to determine whether an indi 
vidual has an increased risk of LQTS or LQTS-related drug 
sensitivity, or other phenotypic trait in linkage disequilib 
rium with the polymorphisms, haplotype patterns, and hap 
lotype blocks of the invention. In the case of an association 
between a set of one or more polymorphisms and an 
increased risk of LQTS, detection of the set of polymor 
phisms in an individual may justify the institution of pre 
Ventative measures (e.g., avoidance of extreme physical 
exertion) or immediate administration of a treatment regi 
men (e.g., beta-blocker drug therapy). Alternatively, they 
may also be used to identify individuals who are resistant to 
a disease, infection, or other condition. For example, some 
individuals who display a lengthened QT interval never 
experience ventricular tachycardia and so are at a very low 
risk of sudden death. This knowledge could preclude more 
drastic treatments, such as the use of an implantable cardio 
verter defibrillator (ICD) in these individuals. Associations 
may also be used to identify individuals with increased risk 
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of adverse, non-disease conditions and to motivate life-style 
changes to prevent onset of the condition. For example, an 
association between a haplotype pattern and obesity could 
provide strong incentive to exercise and eat a healthy diet. 
Further, an association between a haplotype pattern and an 
LQTS-related drug sensitivity would disallow administra 
tion of that drug to an individual. 

0081. An association may or may not be due to direct 
effects of the polymorphisms on the phenotypic trait of 
interest. For example, a polymorphism that is found to 
associate with a high risk of LQTS-related sudden death 
may affect the expression or function of the KCNE1 or 
KCNE2 protein directly, or may be in linkage disequilibrium 
with (and so predictive of) another locus that affects the 
expression or function of one or both of these proteins. As 
Such, a polymorphism within a nucleic acid may be used for 
diagnosis of a disorder that is associated with a genetic locus 
that is linked to the polymorphism, but not necessarily 
within the nucleic acid. Examples of direct effects to the 
expression or function of a protein include, but are not 
limited to, a polymorphism that alters the polypeptide 
sequence of the protein, and a polymorphism that occurs in 
a regulatory region (i.e., promoter, enhancer, etc.) resulting 
in the increased or decreased expression of the protein. 
However, the polymorphisms themselves need not be 
directly involved in the manifestation of the phenotypic trait 
of interest in order to serve as a means to identify genomic 
regions that are involved; they need only be correlated with 
that trait and genetically linked to the genomic region. In 
preferred embodiments, the set of polymorphisms used in 
the association studies would be chosen based on the 
genomic haplotype structure of an organism. In more pre 
ferred embodiments, the polymorphisms would be SNPs in 
identifiable haplotype patterns. In more preferred embodi 
ments, at least one of the polymorphisms would be an 
informative SNP. 

0082 The nucleic acids and haplotype structure of the 
invention may also be used to detect or quantify expression 
of an encoded gene, such as KCNE1 or KCNE2, or other 
genes in linkage disequilibrium with the nucleic acids and 
haplotype structure in a biological specimen for use as a 
diagnostic marker, e.g., to predict a phenotypic characteris 
tic Such as disease Susceptibility or drug responsiveness by 
using nucleic acids of the invention as probes to determine 
whether a particular polymorphism or a set of polymor 
phisms is present in the genome of an organism being tested. 
For example, the nucleic acids may be used as oligonucle 
otide probes to monitor RNA or mRNA levels within the 
organism to be tested or a part thereof. Such as a specific 
tissue or organ, so as to determine the expression level of the 
gene encoding the RNA or mRNA, where the expression 
level can be correlated to a particular phenotypic character 
istic of the organism. Likewise, the expression of the gene 
may be assayed at the protein level using any customary 
technique Such as immunological methods (e.g., Western 
blots, radioimmune precipitation and the like) or activity 
based assays measuring an activity associated with the gene 
product. The manner in which cells are probed for the 
presence of particular nucleotide or polypeptide sequences is 
well established in the literature and does not require further 
elaboration here, however, see, e.g., Sambrook, et al., 
Molecular Cloning: A Laboratory Manual (Cold Spring 
Harbor Laboratory, New York) (2001). 
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0083 Antibodies which bind specifically to the gene 
products of the present invention (i.e., KCNE1 or KCNE2 
variants) also may be used for the diagnosis of disorders 
characterized by their expression, or in assays to monitor 
patients being treated with the gene products or with ago 
nists, antagonists or inhibitors of the gene products. Diag 
nostic assays for the gene products of the present invention 
include methods which utilize an antibody and a label to 
detect the gene product in human body fluids or in extract of 
cells or tissues, such as heart muscle. 
D. Pharmacogenomics 

0084 Associations may be used for pharmacogenomic 
studies and drug development. For example, since the 
response of individuals with LQTS to different treatments 
varies, identifying sets of polymorphisms that associate with 
positive (or negative) response or side-effects to an admin 
istered drug or other treatment would be useful for stratify 
ing patient populations and individualizing treatment regi 
mens. In addition, associations may be used to develop 
clinical trials for new treatments for LQTS and other dis 
orders or diseases by allowing stratification of the patient 
population. For example, if an antiarrythmia drug were to be 
tested for efficacy and safety, it would be valuable to identify 
and remove individuals with LQTS from the population to 
be tested, since these individuals are at a higher risk of 
ventricular fibrillation when these types of drugs are admin 
istered. Further, if a new drug for treatment of potassium 
channel-related LQTS were being tested, then a population 
of individuals with LQTS could be stratified based on the 
type of LQTS that they possess. For example, individuals 
with a sodium channel-related LQTS would likely be non 
responders and could be excluded while individuals with a 
potassium channel-related LQTS would be more likely to be 
responders and could be included in the study. Even a 
population of individuals with potassium channel-related 
LQTS may be further stratified based on polymorphisms that 
associate with responses to different classes of drugs and 
thereby distinguish probable responders from nonresponders 
from individuals likely to have toxic side effects. 
E. Therapeutics 

0085. The nucleic acids, or the encoded protein variant or 
fragments thereof may be useful in gene therapy to treat 
potassium ion channel-related disorders, such as LOTS, and 
other disorders found to be in linkage disequilibrium with 
the polymorphisms and haplotype structure of the invention. 
For example, expression vectors may be used to introduce an 
identified gene (e.g., a beneficial variant of KCNE1) into a 
cell. Such vectors generally have convenient restriction sites 
located near the promoter sequence to provide for the 
insertion of nucleic acid sequences in a recipient genome. 
Transcription cassettes may be prepared comprising a tran 
Scription initiation region, the target gene or fragment 
thereof, and a transcriptional termination region. The tran 
Scription cassettes may be introduced into a variety of 
vectors, e.g. plasmid, retrovirus, e.g. lentivirus; adenovirus; 
and the like, where the vectors are able to be transiently or 
stably maintained in the cells. The gene or protein product 
may be introduced directly into tissues or host cells by any 
number of routes, including viral infection, microinjection, 
or fusion of vesicles. Jet injection may also be used for 
intramuscular administration, as described by Furth, et al., 
Anal. Biochem, 205: 365-68 (1992). Alternatively, the DNA 
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may be coated onto gold microparticles, and delivered 
intradermally by a particle bombardment device or “gene 
gun” as described in the literature (see, for example, Tang, 
et al., Nature, 356: 152-54 (1992)). 
0.086 Antibodies which bind specifically to the gene 
products of the present invention (i.e., KCNE1 or KCNE2 
variants) may be used as therapeutics. For example, Such 
antibodies may be administered to a patient as a means to 
inhibit the activity of a detrimental variant of KCNE1, 
KCNE2, or another variant protein encoded by SEQID NO: 
1. 

0087 Antisense molecules may be used to down-regulate 
expression of an identified gene (e.g., a detrimental variant 
of KCNE2) in cells. An antisense molecule forms a duplex 
with the mRNA of a gene whose expression is to be 
down-regulated, blocking translation of the corresponding 
protein. For example, if a KCNE2 variant is found to be 
correlated with an increased risk of LQTS in a patient who 
is heterozygous for the wildtype (normal) version of 
KCNE2, then an antisense reagent may be developed based 
on the sequence of the mRNA of the KCNE2 variant. This 
antisense agent may then be administered to the patient to 
decrease the expression of the detrimental KCNE2 variant, 
allowing the expression of the wildtype KCNE2 to predomi 
nate. The antisense reagent may be antisense oligonucle 
otides, particularly synthetic antisense oligonucleotides hav 
ing chemical modifications, or nucleic acid constructs that 
express such antisense molecules as RNA. A combination of 
antisense molecules may be administered, where a combi 
nation may comprise multiple different sequences. 

0088 As an alternative to antisense inhibitors, catalytic 
nucleic acid compounds, e.g., ribozymes, anti-sense conju 
gates, etc., may be used to inhibit expression of detrimental 
gene variants. Ribozymes may be synthesized in vitro and 
administered to the patient, or may be encoded on an 
expression vector, from which the ribozyme is synthesized 
in the targeted cell (for example, see International patent 
application WO9523225, and Beigelman, et al., Nucl. Acids 
Res. 23: 4434-42 (1995)). Examples of oligonucleotides 
with catalytic activity are described in WO9506764. Con 
jugates of antisense oligonucleotides with a metal complex, 
e.g. terpyridylCu(II), capable of mediating mRNA hydroly 
sis are described in Bashkin, et al., Appl. Biochem. Biotech 
mol. 54:43-56 (1995). 
0089 An expressed protein encoded by a nucleic acid of 
the invention also may be used in drug screening assays to 
identify ligands or Substrates that bind to, modulate or mimic 
the action of that protein product, and thereby identify 
therapeutic agents to provide, for example, a replacement or 
enhancement for protein function in affected cells, or an 
agent that modulates or negates protein function. A wide 
variety of assays may be used for this purpose, including 
labeled in vitro protein-protein binding assays, protein-DNA 
binding assays, electrophoretic mobility shift assays, immu 
noassays for protein binding, and the like. The term 'agent' 
as used herein describes any molecule, e.g., a protein or 
Small molecule, with the capability of altering, mimicking or 
masking, either directly or indirectly, the physiological 
function of an identified gene or gene product. Generally 
pluralities of assays are run in parallel with different con 
centrations of the agent to obtain a differential response to 
the various concentrations. Typically, one of these concen 
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trations serves as a negative control, e.g., at Zero concen 
tration or below the level of detection. Also, all or a fragment 
of a purified protein variant may be used for determination 
of three-dimensional crystal structure, which can be used for 
determining the biological function of the protein or a part 
thereof, modeling intermolecular interactions, membrane 
fusion, etc. 

0090 Candidate agents encompass numerous chemical 
classes, though typically they are organic molecules or 
complexes, preferably small organic compounds, having a 
molecular weight of more than 50 and less than about 2,500 
daltons. Candidate agents comprise functional groups nec 
essary for structural interaction with proteins, particularly 
hydrogen bonding, and typically include at least an amine, 
carbonyl, hydroxyl or carboxyl group, and frequently at least 
two of the functional chemical groups. The candidate agents 
often comprise cyclical carbon or heterocyclic structures 
and/or aromatic or polyaromatic structures Substituted with 
one or more of the above functional groups. Candidate 
agents are also found among biomolecules including, but not 
limited to: peptides, Saccharides, fatty acids, Steroids, 
purines, pyrimidines, derivatives, structural analogs or com 
binations thereof. 

0091 Candidate agents are obtained from a wide variety 
of Sources including libraries of synthetic or natural com 
pounds. For example, numerous means are available for 
random and directed synthesis of a wide variety of organic 
compounds and biomolecules, including expression of ran 
domized oligonucleotides and oligopeptides. Alternatively, 
libraries of natural compounds in the form of bacterial, 
fungal, plant and animal extracts are available or readily 
produced. Additionally, natural or synthetically produced 
libraries and compounds are readily modified through con 
ventional chemical, physical and biochemical means, and 
may be used to produce combinatorial libraries. Known 
pharmacological agents may be subjected to directed or 
random chemical modifications, such as acylation, alkyla 
tion, esterification, amidification, etc., to produce structural 
analogs. 

0092. Where the screening assay is a binding assay, one 
or more of the molecules may be coupled to a label, where 
the label can directly or indirectly provide a detectable 
signal. Various labels include radioisotopes, fluorescers, 
chemiluminescers, enzymes, specific binding molecules, 
particles, e.g., magnetic particles, and the like. Specific 
binding molecules include pairs, such as biotin and strepta 
vidin, digoxin and antidigoxin, etc. For the specific binding 
members, the complementary member would normally be 
labeled with a molecule that provides for detection, in 
accordance with known procedures. A variety of other 
reagents may be included in the screening assay. These 
include reagents like salts, neutral proteins, e.g., albumin, 
detergents, etc that are used to facilitate optimal protein 
protein binding and/or reduce non-specific or background 
interactions. Reagents that improve the efficiency of the 
assay, Such as protease inhibitors, nuclease inhibitors, anti 
microbial agents, etc., may be used. 
0093. Agents may be combined with a pharmaceutically 
acceptable carrier or diluent, including any and all solvents, 
dispersion media, coatings, anti-oxidant, isotonic and 
absorption delaying agents and the like. The agent may be 
combined with conventional additives, such as lactose, 
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mannitol, corn starch or potato starch; with binders, such as 
crystalline cellulose, cellulose derivatives, acacia, corn 
starch or gelatins; with disintegrators. Such as corn starch, 
potato starch or sodium carboxymethylcellulose; with lubri 
cants, such as talc or magnesium Stearate; and if desired, 
with buffering agents, moistening agents, preservatives and 
flavoring agents. The use of Such media and agents for 
pharmaceutically active Substances is well known in the art 
and are readily available to the public. Moreover, pharma 
ceutically acceptable auxiliary Substances, such as pH 
adjusting and buffering agents, tonicity adjusting agents, 
stabilizers, wetting agents and the like, are readily available 
to the public. Except insofar as any conventional media or 
agent is incompatible with the active ingredient, its use in 
the therapeutic compositions and methods described herein 
is contemplated. Supplementary active ingredients can also 
be incorporated into the compositions. 
0094. The following methods and excipients are merely 
exemplary and are in no way limiting. Identified agents of 
the invention can be incorporated into a variety of formu 
lations for therapeutic administration. More particularly, the 
complexes can be formulated into pharmaceutical compo 
sitions by combination with appropriate, pharmaceutically 
acceptable carriers or diluents as discussed Supra, and may 
be formulated into preparations in Solid, semi-solid, liquid or 
gaseous forms. Such as tablets, capsules, powders, granules, 
ointments, Solutions, gels, microspheres, and aerosols. Addi 
tionally, agents may be formulated into preparations for 
injections by dissolving, Suspending or emulsifying them in 
an aqueous or nonaqueous solvent, such as Vegetable or 
other similar oils, synthetic aliphatic acid glycerides, esters 
of higher aliphatic acids or propylene glycol, and if desired, 
with conventional additives Such as Solubilizers, isotonic 
agents, Suspending agents, emulsifying agents, stabilizers 
and preservatives. Further, agents may be utilized in aerosol 
formulation to be administered via inhalation. The agents 
identified by the present invention can be formulated into 
pressurized acceptable propellants such as dichlorodifluo 
romethane, propane, nitrogen and the like. Alternatively, 
agents may be made into Suppositories for rectal adminis 
tration by mixing with a variety of bases such as emulsifying 
bases or water-soluble bases and can include vehicles Such 
as cocoa butter, carbowaxes and polyethylene glycols, 
which melt at body temperature, yet are solid at room 
temperature. 
0.095 Implants for sustained release formulations are 
well known in the art. Implants are formulated as micro 
spheres, slabs, etc. with biodegradable or non-biodegradable 
polymers. For example, polymers of lactic acid and/or 
glycolic acid form an erodible polymer that is well-tolerated 
by the host. The implant containing identified agents of the 
present invention may be placed in proximity to the site of 
action, so that the local concentration of active agent is 
increased relative to the rest of the body. Unit dosage forms 
for oral or rectal administration Such as syrups, elixirs, and 
Suspensions may be provided wherein each dosage unit, for 
example, teaspoonful, tablespoonful, gel capsule, tablet or 
Suppository, contains a predetermined amount of the com 
positions of the present invention. Similarly, unit dosage 
forms for injection or intravenous administration may com 
prise the compound of the present invention in a composi 
tion as a solution in Sterile water, normal saline or another 
pharmaceutically acceptable carrier. The specifications for 
the novel unit dosage forms of the present invention depend 
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on the particular compound employed and the effect to be 
achieved, and the pharmacodynamics associated with each 
active agent in the host. 

0096] Administration of the agents can be achieved in 
various ways. The formulation may be given orally, by 
inhalation, or may be injected, e.g. intravascular, intratumor, 
Subcutaneous, intraperitoneal, intramuscular, etc. Agents 
may be topical, systemic, or may be localized by the use of 
an implant that acts to retain the active dose at the site of 
implantation. The dosage of the therapeutic formulation will 
vary, depending on the specific agent and formulation uti 
lized, the nature of the disease, the frequency of adminis 
tration, the manner of administration, the clearance of the 
agent from the host, and the like. Such that it is Sufficient to 
address the disease or symptoms thereof, while minimizing 
side effects. In some cases, oral administration will require 
a different dose than if administered intravenously. The 
compounds will be administered at an effective dosage Such 
that over a suitable period of time the disease progression 
may be substantially arrested. The initial dose may be larger, 
followed by smaller maintenance doses. The dose may be 
administered as infrequently as once, weekly or biweekly, or 
fractionated into Smaller doses and administered daily, semi 
weekly, etc., to maintain an effective dosage level. Treat 
ment may be for short periods of time, e.g., after ventricular 
fibrillation, or for extended periods of time, e.g., in the 
prevention of further episodes of ventricular fibrillation. It is 
contemplated that the composition will be obtained and used 
under the guidance of a physician for in vivo use. 

F. Other Uses and Aspects of the Invention 

0097. It should be apparent that the methods of the 
present invention can be used on organisms aside from 
humans. For example, when the organism is an animal, the 
methods of the invention may be used to identify loci 
associated, e.g., with disease resistance or Susceptibility, 
environmental tolerance, drug response or the like, and 
when the organism is a plant, the method of the invention 
may be used to identify loci associated with disease resis 
tance or Susceptibility, environmental tolerance and or her 
bicide resistance. The nucleic acids of the invention may be 
used to generate genetically modified non-human animals to 
create animal models of LQTS or other ion channel-related 
disorders, or to generate site-specific gene modifications in 
cell lines for the study of protein function or regulation. 
Transgenic animals may be made through homologous 
recombination, where the endogenous gene locus is altered, 
replaced or otherwise disrupted. Alternatively, a nucleic acid 
construct may be randomly integrated into the genome. 
Vectors for stable integration include plasmids, retroviruses 
and other animal viruses, YACs, and the like. Of interest are 
transgenic mammals including, but not limited to: cows, 
pigs, goats, horses, etc., and, particularly, rodents, e.g., rats, 
mice, etc. Investigation of genetic function may also utilize 
non-mammalian models, particularly using those organisms 
that are biologically and genetically well-characterized. Such 
as C. elegans, D. melanogaster and S. cerevisiae. The 
nucleic acid construct may be used to knock-out correspond 
ing gene function or to complement defined genetic lesions 
in order to determine the physiological and biochemical 
pathways involved in protein function. Drug screening may 
be performed in combination with complementation or 
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knock-out studies, e.g., to study LQTS-related phenotypic 
traits, to test therapies, or for drug discovery. test therapies, 
or for drug discovery. 
0098. The invention further provides kits comprising at 
least one nucleic acid of the invention, preferably an oligo 
nucleotide, more preferably an oligonucleotide primer or 
probe that may be used to detect a polymorphism or hap 
lotype pattern of the invention. Often, the kits contain one or 
more pairs of oligonucleotide primers that hybridize to a 
target nucleic acid to allow amplification of one or more 
regions of the target that contain or are a portion of one or 
more haplotype blocks of the invention. In preferred 
embodiments, the amplification product could be analyzed 
to determine the genotype of the polymorphisms and/or 
haplotype patterns contained within the target nucleic acid. 
In some kits, oligonucleotide probes are provided immobi 
lized to a Substrate. In preferred embodiments, an oligo 
nucleotide probe immobilized to a substrate hybridizes to a 
specificallele of a given polymorphism of the invention. For 
example, the same Substrate can comprise oligonucleotide 
probes for detecting multiple or all of the polymorphisms 
listed in FIGS. 1 and 2. Optional additional components of 
the kit include, for example, restriction enzymes, reverse 
transcriptase or polymerase, the Substrate nucleoside triph 
osphates, means used to label (for example, an avidin 
enzyme conjugate and enzyme substrate and chromogen if 
the label is biotin), and the appropriate buffers for reverse 
transcription, PCR, or hybridization reactions. Usually, the 
kit also contains instructions for carrying out the methods. 
These kits may facilitate both identifying those at risk of 
LQTS, those sensitive to the drugs that exacerbate LQTS 
symptoms, individuals with other phenotypic traits in link 
age disequilibrium with the polymorphisms and haplotype 
patterns of the invention, and could also be useful for genetic 
counseling. 
0099. In addition, the polymorphisms, haplotype patterns 
and haplotype blocks of biological matter. Rare SNPs may 
be particularly useful for this application. This biological 
matter may be collected at a crime scene or from the victim 
of a crime, and could be used to construct a genetic profile 
of the perpetrator of the crime. This technology could 
provide a genetic profile to match a given sample to a 
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specific individual, and may both provide stronger evidence 
for convicting the guilty and definitive evidence to clear 
many who have been wrongly convicted. Some of whom 
may be awaiting a death sentence. Further, associations also 
may be used to help couples make informed reproductive 
decisions based on the genetic makeup and haplotype struc 
ture of their own genomes. 
0100. A database is also provided for use in recording and 
cataloging the polymorphisms, haplotype blocks, and hap 
lotype patterns of the invention. The database may also 
contain data obtained from association studies, drug screen 
ing studies, and other utilities of the invention. The database 
may also contain information on LQTS or other disorders in 
linkage disequilibrium with the polymorphisms of the 
invention including, but not limited to, environmental fac 
tors, genetic factors from genomic regions outside of SEQ 
ID NO: 1, biochemical or genetic markers, behaviors, other 
polymorphisms such as insertions, deletions, inversions, 
translocations, RFLPs, and the like. The database may be 
stored on a computer-readable medium. 
VI. Conclusion 

0101 The present inventions provide nucleic acids com 
prising polymorphisms, haplotype patterns and haplotype 
blocks, as well as greatly improved methods for developing 
diagnostics and therapeutics, and discovering the biological 
basis underlying a plethora of phenotypic traits. It is to be 
understood that the above description is intended to be 
illustrative and not restrictive, and that the invention is not 
limited to the particular methodology, protocols, cell lines, 
animal species or genera, and reagents described, as Such 
may vary. It is also to be understood that the terminology 
used herein is for the purpose of describing particular 
embodiments only, and is not intended to limit the scope of 
the present invention. One skilled in the art will readily 
recognize that the polymorphisms, haplotype blocks, hap 
lotype patterns, and nucleic acids of the invention may be 
used in many different applications in addition to the 
examples described herein. The scope of the invention 
should, therefore, be determined not with reference to the 
above description, but should instead be determined with 
reference to the appended claims, along with the full scope 
of equivalents to which Such claims are entitled. 

<222> LOCATION: 7175, 72O4, 36973, 66372, 76921, 81512, 88 727 
&223> OTHER INFORMATION n = G or C 

<400 SEQUENCE: 1 

tgtcagaaaa agatacaa.ca tittaataacg atggaatgta aatato aaat atttittattt 60 

acaaacaaat aaaagtttitt atatagaact aaaatgattt ctataacacc tattitt cact 120 

gttcttcaat atttctottt taacttittca aagattittct ttittaaaatt tttittttgta 18O 
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-continued 

gagatgggat citcactatot talacc cagtc. togtotc gaa citcctgg cat gtgatcc to c 240 

citcc ttggcc toccaaaatg citgggattac aggcaaaagc caccacgc.cc agccalagatt 3OO 

ttctttittitt attgttctgta tittaagatat gcaacaagat gttctgacgt acatatgtgg 360 

agtgattacc acagacaagc aaattaa.cat accgittaa.ca tattacacca accattaa.ca 420 

tgtc.catgtt cqtgtgtgtt ttgggggggg gtatgtgtgg taagagcacci taaaaccitac 480 

totcittggca gattitccagt atgcaatgtg tacaatgctt ataaacattt ttctittatta 540 

aaacaaaa.ca aaaaac cqcc acatatatgg aaagagctgt gctggatgcc taaggaggaa 600 

gcttgatggit totaag caaa goccaaaaag togtotgatc tatggaaaaa citggaaag.cc 660 

ggcaaaattit gctgtgagag coctittctdt gctcc catct gtgctgatct gctttitttcc 720 

tacaagagcc cattggccitt ttatagttcc toggggaaaat gaa.gc.ccc.ca cqgttgttgcc 78O 

toctitgagtt coagg acttic cccctcitcct tcc catccag tittta accoc cacacacctg 840 

tggcctgcac gotgggggitt cittittctgtt tottttgatc citctitccitct ttgaaaatca 9 OO 

totttgtaaa acaaaccitaa tackg cacca titt.ccgtcca gattcatgct coaggaagaa 96.O 

agggtgctgg aggctacagg g g g goctoac agcc.catgttg atctotgtgt tacattcatt O20 

titcCactaac agaaatcaaa galacataccc toccattcgg cct gtgacag gggtotttgt O8O 

taactittggg tottgctaaa gttcagtaat gttcagggcaa acagaacaca aggaagctga 14 O 

gacgttctict ggctitt.ccgt togcaaactag goctogttgat gatggtgaca agcttct caa 200 

toccagaagc atgaagccag caaggctggg aaag.caccitt gogggaaggc ticcatcagaa 260 

gagaatcaac tittatcaaaa cittggtttgc tictatolacag cagoggcatt to agaag cat 320 

ccitaccaagt togcttgtttc attgataaac taaagaalacc ctacatgttt goagagttct 38O 

tggtgaggcc tottcattgg aagttcgtoat gcttgttgttgt atcittagaga agaagaaaat 4 40 

tdcagtagitt cytcagtcaa atggtgtaat coacticcaga atcattgcca totcttctaa 5 OO 

tattotgaac Cagg cacaga gaaagtagaa gotcagtgca tagctaaatgaaattaccag 560 

agattatcaa td.cccc.catt tocagotttt cacaaaacca ttgttgctcac attaatagoa 62O 

tdaaggaaag cittcc tactc. totgagctica attagaaacg. tcatgitattg ttaatggttt 680 

tgaaaaggtg aaaactittct titt coagagt ctitttycatc ggaatgataa tottagtacc 740 

ttgtaaatag atgaggtggit to atttcatc acago cagaa totagaatta totaccattct 800 

tittgggatac agtgagagct tttitt.ccago Cagacacaga atgggcaata caggtaaggt 860 

ccctgttgtc atggagctica agttctgtta gagacaggaa agaaaaaaac aatcaataaa 920 

acaggaaaac titcataattic aaagaa.gc.ca cqcacagotg tdagacitat g cacaggcacc 98O 

attcacactg. tag actaagt gacagotgcc ccc.gggittaa gocct gccitt gcc toggcaa. 20 40 

cagtacatgg catcc.ccaca caattcagat aatacaaagt gctato aggg aaatgtgaag 2100 

aaggaagaag CtgtgcCaag attgggggala aag Cattaga ggcagagaga gcagcgtatg 216 O 

caaagatgct gaggcagtcc gtata attgc accatgaaga ggtocctgtc. citaatctotg 2220 

gaagctgttga atatgttacc ttacctggta aaatggacitt to Caggtgtg attattaagt 228O 

taaggatctt gagatgggaa gatgatcttg gattatccag atgggacaaa togcaatcaca 234. O 

aggctcCtta taagaa.gcag gCagggggct Cagggagtgg gagaagatgt gat Cacaaaa 24 OO 

gcagaggctg. g.gc.cgggtgc ggtggctoat gcc totaatc ccago actitt goggaggttga 2460 
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tttgttggg at tcatcc ctgttggtgcatgt atcatttatt tattotttitt tattgttgag 4800 

caatatttca ttgttgttgaat aaaacacaat ttgtttacco acttatctgttgagggatat 4860 

ttggcttatt tocagtttitt agctattittg aataaagctg. citataaacat tcatgagttt 4920 

ttgttgtggca tattittgaaa atttctotag gtaaatacct agaagggg.ca ttgttgggaa 4.980 

cittittgatct agttaccaaa citgtttacaa gtggctgitat cattttacat tcctaaggca 5040 

atgitatgaaa atccacttag cocacatcct caccaacact tdgtgttgtc. agtctttitta 51OO 

aatgtagcca ttctggccag gtatggcggc ticatgcctgt aatcc cago a citttggaagg 5 160 

citgaggtggg cagatcacco to aggtoagg agtttgagat gag cotggcc aac atggcaa. 5220 

aaccocgt.ct citactaaaaa tacaaaaatt agctgggitat ggtggtgtgc act gtaattic 528 O 

cago tactict togttgaggca ggagaatcac ttgaaccotg gacagggagg ttgcagtgag 5340 

cc.gagatcto accactgcac titcagtctgg g g g acagtga gagatto cat citcaaaaaaa 5 400 

aaaaaaaagt agt cattctg. gtgagtgcgt agtggitatct cattgtaatt acaagttata 546 O 

tittccaatga cigttgagcat titatgtgctt attgtatata ttttittggta gtgtctgcat 552O 

aaacctact.g. tcc attatta ttgagtcaat tttittittcaa atgatgagtt citttatgtat 558 O 

totagatgca aatctgttgt atattotaga tacaaattica taggtggittat tttitttcagt 5640 

atattacttig cctttittatt ttcttaatta tagttcttcaa ggagtaaaag actittaataa 5700 

tgatgaggcc caatatatoa atatttitcct tittatgatcc atgtgtttca gtctttgttt 576 O. 

cctocatctg. cittittaag at tittctdattig cittittgattt taag catttt atgcaaaggit 582O 

gtgactittct ttgaaataat totctittgag citttittagtt cittgaactca taggcttgatt 588 O 

tttittaaaaa goagttittgg aaaaaatcto attcactatt tottcaaata ttgyttoagic 594 O 

ttcagocact ttctoctotc tittctgggac tocaactgta cittctgttag toctitttitcc 6 OOO 

tgitatctotc atactittctt g g g totatoc tattattittg ttctgtgctt cactgtagat 6060 

attittctgct gacitagattt citaattcact aatccitctot toagctttgc citatgctgct 61.20 

ggtaaatcca tocactaa at tdata cattt aaaaaataga tittctg.cgga gattctattt 618O 

attcttgggc tigacitctgga aatttatatt tttctggmam attatatatt to atccaaaa 624 O 

cittcaaattig tatttccaga gtgacitttitt atttagttga ttctatattt atttgtttitc 6300 

tottttgttc ctittctgttt ttgttctaaa gtttcattta ttctacattt ttagtttatt 6360 

ttittggttct tittgctttitt gagtttaatg agttcctatt atttitccttt tatttattitt 642O 

tattttittag agacagggitt to actictato accoag acto gagtgcagt g g caccataat 64.80 

agcticagticit aacctagaac toctoggcto aagccitctitc ccaccitcago citcctgagta 654. O 

gctagg gota cagotatgca coaccattcc cagataattt taaacaattt cittttittata 6600 

gagatagagt citcagtgtct cactatotica cccaagctgttct caaactic ctdgcct caa 6660 

gtgatcctico toccitcagoc toccaaag.ca gtgggattac aggtataagc cac catgcc.c 672O 

agccitcttitt cottttagtg aattcattta citgtataaat ttgccitctaa ggttcacatt 678 O. 

gtotgcatcc cagaagttitt caaatatatg gcagttcctt totaatttaa tatcttatta 6840 

tittatgttgtt titcctottta tocatatgtt acgtgatgat atacttattt tittggitttitc 69 OO 

agatatatoa aggtgtacag actatattitt to citgattta taattcaact gcattgtagt 696 O 

aatggaacco agticta cata aagctgat at ttaaaaattt gottggacitt cittttgttgac 7 O2O 
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ccagoa catg gtgagtttitt aaaac cqttt tatggacact tataaagaat gcacatcatt 708O 

tgttggittag gtgtrg gttc. tctocatcta ttittataaag gtaattaatt citattactica 714. O 

attctatatgtttrctttitt aaaaaaatct atcantttct gaaacctaat tccitaccatt 72OO 

gtgnatgcct caatttcttg taaatctgcc tatttcactt togaatattitt gag to catat 726 O 

acaag.cccat gattittacta tottctitc.gc aggttgtttc ttittatcaaa ttgtagtgac 732O 

atttaatato citatggatca cotgaaattt cagtttittct tagatrtctg. cattttagoc 738O 

ttagcttgat atgtttitttc atcaccittat tittcaactitt ttatttgttt ttattittaga 440 

tgttgcatctt tattttgtat tittattttitt gag acagagt cittgctgttt cacco aggct 7500 

ggagtgtagc agcgtgatct togct cactg caaccitctgc citcc.caggitt Caagtgattic 756 O 

titatgcctica gcc toccaag tagctgggat tacagg cata toccaccatg cct ggct gat 762O 

ttittatattt ttagtagaga tigaggtttcg ccatgttggc cagggtgg to tcgaact citt 768O 

gggttcaagt gatcc.gc.ccg. tctic goccitc cc.gaagtgct gggattacag gtgtgagcca 774. O 

ccag coccag cotagatgtt tatcttittaa gaag catata gctagattitt attttgttat 7800 

tdagtttaat aatacttctt ttaataggta cittattittaa aggatattgt gattatagat 786 O 

atattoagat attatcittag to attggggc agittatagta aaaattataa actggatgac 7920 

ttataaataa caaaaagtta ttgct catag tittggaggct ggcaggtoca agaccaaggc 798O 

actggcagat gcggtgtctg. gtgaggtotc cct ctittgat tdataga.ccg togc ctitctag 804. O 

citgc gaccitc acatggtgga aaggggaagg caaccitc.cct gtagcct citt ttaaaagggc 8100 

attaatc.gca ttcacggggit citccatccitc ttggcctaac caccitcc caa aag coctacc 81 60 

ttittagtaat atcacatggg gagittagaat titcactatat gaattittgg g g g g acacaaa 8220 

catttatgcc acagoagata totttctacc accittatttg gtgatttctg g gttttgttt 828O 

gtttgtttaa gacagagt ct c gctotgtcg gcc aggctgg agtgcagtgg cac catctog 8340 

gctdaatgca accittcgcct coccggttca agc gattcto citgccitcago citc.ccaagta 84 OO 

gctgggatta cqgacgtgtg ccaccacgcc togctaattt ttgtatttitt agtagagact 84 60 

gggttt cacc attittggcca ggctggtocc gaactgctga gttcaggtga tocaccc.gc.c 852O 

toggcc tocc aaagttctgg gattacaggc gtgagccacc atgtc.cggct ggtgatttct 858O 

gtttaaaagt tttittcttaa agtgttttitt cocaccitagt ttittcattga atgggtaaaa 864. O 

cattctacat ttgcttittat taaaacaaga aatgaattitt gctgcatttcaatttataga 87 OO 

ttttactato citacctcgtg ccaggttctg tactaagtgc tigtatatato tgttgatcaca 876O 

titta acttitt ataacaagcc aaatgagcag gaact cittat citctatotta cagacga aga 882O 

atccaaagac cagggacagt aagtaatttg citcaccitggit ttgcc agcct coatgacaca 888O 

togcc.gtoca gttctgccitt taattaccaa agcacaacac gotgctttga titcccctcitc 894 O 

citcggcgc.ca gaattcaaga gtgaagttaa accgcaaggg citgagktaga agattggcct 9 OOO 

cagttc.cctg. ittoccaccag caggtggcac cqtct cotag cqgaattctt acttgaacgt. 9 O60 

tittgct tcca tttctgcaga ggcatggtga acacagttac accaccalaag tottcct cott 912 O 

ggctgagttt gccitat cittg titcagtgaag acaa.cccato agg acaaat g g tottaatga 918O 

gaagcttittg cqgagttaca gagatccitcq tatttctitta aaatacacct aataacgtta 924 O 

actctgcaat aatttgtaga totatgttaaa tottagctat cittccitcttg ccacccagtg 93OO 
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agctactcag gaggct gagg Caggagaatg gcqtaalaccC. g.ggaggcaga gCttgcagta 392 O 

agcc.gagatc gcgc.cactgc acticcago: ct gggcaaaaga gacitcCatct caaaaaaaaa 398O 

aaaaaaaaaa aaaaaaaagg aaaaaaacaa alacta acatg gtcatttgca gaagggg cag 4040 

aaaaaggg to tctgccitaga cct ggggagg to agggaaag tactato gat tdgtaacaac 41 OO 

cggctgggct tcc tacaaga gaaaaag act atact cacag agc.ca.gaccc catctoaaaa 416 O 

aaaaaaaaaa aaaaaagtct g g catggtgg citcaaacct g taatcc.ca.gc accittgg gag 4220 

gctgaagcag g g g gat cact to agccitagg agtttaacaa catagtgaga cct catcact 428O 

actitttitt at tittaaaaaag agittaataaa aaataaaatgaaaataaaag g gtaaaagag 434 O 

ccagtggcaa agtc.ttgagt ggattaaagc cagcticagot aactittcaca gcagacitata 4 400 

to attittaaa gqggaaaaag cacatctotg ttacattgct taggaaatat gcttggtata 4 460 

taccctgggg caatcttatc tatttgttaa gtttcctitcc aaccoactag cct gtgttggc 4520 

caggagaggg agacaaagat cittagagcto tctaaataat agaacttaaa acatcagaca 4580 

gaga agagta tattatcttg gtgatggtaa ttctgaatga ggaaaatcct g g g gagggat 4 640 

gttctgtggg agaatgcctg caagtttatt totttagtag gtttgattat totagotgatt 47 OO 

gaaatticcitt toccagatgg g gagatctga ttctotttitc atgaaggaaa gaaaagttcac 476 O 

atgctaaaga gacggg catg totttagaac ggcagoaggc aaa.cccact g c toggat.cct 482O 

ggggcttitta citagtggcta gtcacaggitt tacct cotgc citgtgcticct tctagotgtg 488 O 

ttgaaaccoa cittgcc.ccat citatgaaccq tattoagcto cattttctga gcc.ccctitat 494. O 

cittitttgtcc atacctgttg caactictittg cacgttgcat tigtoattgat ttggtotcto 5 OOO 

ccattcaact gag cotctda cagagttcct gtcaccitctg cagtttcatc gcctagdata 5060 

gtacctggca ctittaattica to catcaaat gtc.cattgag togc cittctat gtgttaga.ca 5 120 

totgctatac cqagctagac aaagttggca gacatgacag cc.gagtggala aagatgagcc 5 18O 

ccitaalaccala taatcacaca cacacacaca cacacacaca cacacalatat atatatatat 5240 

atatatatat atatatatgt atgttatata tatgtatgtt atatatatgt atgitatgtat 53OO 

gtattaaaaa atcttggc.cg ggagcggtgg citcacacct g taatcto agc actittgg gag 536 O 

gcc gaggcag gtggat cacg aggtoacgag atc.gagacca toctogctaa catgg.cgaaa 542O 

cc.ccgtc.tct actaaaaata caaaacatta gcc aggcgta gtggcggttg cct gtag to c 54.80 

cago tactitg g gaggctgag acaggagaat cacttgaacc togg gagg cag aggttgcagt 554. O 

gagccaagat cqc gcc acto cactc.ca.gcc tdggtgacag agc gagactic cqtcticaaaa 5 6.OO 

aaacaaaaaa tttittgccitt gcaatcgttt gccttgatgt tatgtctaaa gocccacaat 566 O 

totctaaaaa cagagatgta taaaaaag.ca cacgtatata attct citgaa alacagaatat 572O 

aaatgagtica ttgcto catt taactgacat ttgttgagtg cittgttataa atatggcatt 578O 

attctagotg gtgtgaggitt accalatttitt tittaaacaaa agtaatatga atatatacac 584 O 

acacatttag tactgcata totgatgttgt gcttittgaag aaaaaggaga tigctgttgga 59 OO 

ggaaaatggt ggtggtggtg ggaagtgatt tagagtagala C Cagg galagt Citcagaagtg 596 O 

acaactag ct ggalacctaaa galacgaggag gtag Caggt galagagaaag gCalaagg cat 6O20 

totaggttga gagaatagga tigtgataatg tocc gaggaa agaga gotta citgacaggga 608 O 

gggalagatgt Caggttgac C galactgtag tagcaaagg gta actgagg aggtgtcag 614 O 
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aagttcttaag acagaacaaa catttittctt tttctttittc tttittcttitt gag acatggit 848 O 

citct citctgt cacccago: ct ggagtgcagt ggtgcaatct cagotcact g cagoctoaac 854 O 

citcc.cgggct caagtgatcc toccacctica gcc tocc tag tagctgggac tacaggcacg 8600 

tgttgccacca caccoagcta actitttgtat tttitttgtaa aaacaggg to tcactatgtt 8660 

gcc.caggctg gtc.tc.galacc tdaacaaaca tttcaaagga caaataatcc ataccagaga 872O 

agtagagtat ttaagaagta Cocagtataa caaaacatat tittaaaacta acatttaaag 878O 

ttittgcagaa alactaatctt aaaaagttct cattatttaa gaaaaaaaaa taaaaagtta 884. O 

taatgtc.gct ttaaaaatgt attcttittaa cittgatttag tttitcctcta tittataatta 89 OO 

gttgttagca tittatgttta agaaactaaa gqatacagaa agggtotaaa ttgct gatgc 896 O 

ccitctgaaga cctaga cagg aac tacttaa tat cittgcac catgtggtgc aggatat cat 9 O20 

agaatgtcag ggctgatcat totactgttg gcagagacca citt cacttac agatgagaga 9 O8O 

aggg cagtcc act gagagga gacaattitca ttcactaatt cqg to aggca acattgacct 914 O 

acttggtoca citggccitaga ccc.ca agagt ataaagatga gcaaggc.cgg gcacagtggc 920 O 

to acaccitgt aatcc tag ca citttgagagg citgaggtggg cagat cacct gaggtoagga 9260 

gttcaag acc agcctggcca acatggtgaa acticcatcto tactaaaaat ataaaaatta 932O 

accgc.gtgtg gtggcaggag cotgtaatcc cagctactgg ggagact gag goatgagaat 9380 

cacttgaacc cqggaggggg agattgcagt gagcc.gagat togcatcattg cactc.ca.gc.c 944. O 

tgagtgacag atgctaaa.ca toatagtaca atgtgacaag gtc.ctaa.cag agatcaatgc 95 OO 

aaaggggaca cago.ca.gc.ca gcacaaggac aggaggg cat gcctaatgca ggtoalaggto 956 O 

ttct citctica gag cagotga gagtag cagg toaatgg cag cagagagatg toggggccitca 962O 

gcatcc catg gottcatgcc toctagttta ccctgttcto citccc.catgc cccagocaag 968O 

gcacagdaac gatgggcaag goctoaa.gcc to agggtgct agg acaaaat ttagaaaaag 974. O 

aggctottct tcagagaatg cittgtagaac togttattoc aatcaca agg tttgttct citt 98OO 

taaaattaca gagtgagata totacaaggt atctact tcc taataacaga tittgcaatta 986 O 

tgccaact ga agcattcagt acagttagag aaaac catcc atattocaag agcagatgta 992 O 

ggaagagtgg citt.cccitcct cagat cagaa acco agaaat gttgtcc cac coagaaacat 998O 

ccatctoaga gaggccagag cago catcag gotttaaatc ccagoccitct gctctgcatc 20040 

cagacagaaa toc gaggttt coatcaggtg acaaag acco totccittaac caaactgtca 20100 

agct cotctg agccct ctitc ttgacitagag cccalaccato goccitataaa aactgcagac 20160 

totcagdaca catgattitcg cccaccitttg cacactaaga gacataaacg ctago at agg 20220 

ttctaagagc tigaaagctaa agcgc.ctgcc cq agaaaagt gaatgcggcc tdaagaattit 20280 

actaattgtt coalaccaaaa cct ggtgaca ggcagatagt cocct gatcc citctottaag 20340 

gcagttactt tagaaagttt gcaattataa atcctittcto tctoccittga gatgtatato 20400 

ttctaccatt cagaactgta ttgttctotct gaaatgcaaa cattcaaact citccttgctg. 20460 

gatgggtgcc ttgctctaac titactgctcc ccatcacaga cagaagtttgtttctactct 20520 

agataggagc caattaacaa accoagatca cactgaccaa cccctitccca citttctatgc 20580 

attitccactt cotgg acticit gctcaag.ccc catcc.ccact cagttacctt td cacaaagg 20640 

gaagttgagc tigggcctcitt Coctotggca atagotaatg atttcagtca atcct tact g 20700 





US 2006/0234216 A9 Oct. 19, 2006 
24 

-continued 

gttgggggaa gog tatgggg agagg accot galactagocc ccaggttacc caggaggagc 23040 

tgaggcc.cag agaggttcag cqacticgc.cc agg gttgcac agc gag caca ggcaccgacg 23100 

togcc.citc.cg aggcctgggc titccagoagg gagaga.cccg gacaccitgtc. atc.gcttct c 23160 

ggtggatc.cc tdaaatgttg agttgttggag totgggcago toagatcggg cagggctggt 23220 

ttcttgtagg cccaggct to cqtgtagagg gccaagtgat gcc caaggitt caccitgg cag 23280 

cc.ccct citct g gacct acco citcct tatga ttgggtogaag ggttgggtga aaagggtaga 2.3340 

ggcc.gg gaat gagaac agct tcagaaagct cagacaaagg gcgcago at g attcgtggct 23 400 

ggaaggagac agcaa.gc.gat agacitgatcc ttgaatttgt tagtgtgcca agaagaaaaa 23 460 

gtattaatag attgttggacg acacattatc catattgctt tagttggtot aaccaaaata 23520 

agcgaatago tttitttgttt citaagaga aa cct gacaaag galagacaggg tatttittgcg 23580 

gtgaaggaaa tagaaatatt toggagttgta totaagccac ttgttactitt totgttittaa 23640 

gctaagat.ca toggatagg to cagggaaagt taaaaattitc cc.gcactitct tagattittat 23700 

gcc.cctcaaa aacatccc.ca cottgttggc titttgcagtt caaccttcag ataccagotc. 23760 

ccitcgtttct aatattgcat taggtgtaca tatgg cagoa gag caaatag cittactgata 23820 

cittittagott ttittcttcto atttgcaaaa gactictatga aaatggctgg cittgggcatg 23880 

taattgaagg gaggtgggga aaagtggtaa ttcagaggca gtgggtggga atgagcaaag 23940 

catgtcagtg tagttcacco tottgactcc caccitcacca cagoccttct gctacaattg 24000 

cagattgact citaaatatgt ttcttitccta aag agcttga attittatcac tocagg tatg 24060 

aagttgaggc agctgc.cagt atattittggc agt caggttctgttgatato a gagaggatgg 24 120 

tgaattgttga attccagagt togcagaattg ttctittagat totgatttitt taaatgacag 241.80 

cactittggitt toggagggitta atgacittacc ccaggtoata toccacacca toggtaacac 24240 

caag agtaga gctcag atct coagttgtcc taggtoctoag got actgatc tittattocct 24.300 

gcc.ctgctat cittggaatga citgcattttg ccctggatgt cqctagocto tat cottcag 24360 

gttggcatt coagtcatgg aag gagagag atttalacata acaacaatgg citgacattca 24 420 

gtgctttctg tdtgctggcc atggtgctta gtgtttacag totaatctgc aagagaattit 24480 

acagatgggc aagttgaggc tigaga gaggc caagtaactt gtc.ca agg to acactgctag 24540 

tgaacatago acatgtttitc cagagggcca gaccactgga tigtttitttca ttcatttcct 24600 

cctgtaggat cqttgg acct atttctogtt cittgactittg g gaatcaata ttctacgitac 24660 

atcaattcac togg tatgca gttittgcc to tdaaaattitt gagggaacag coag act cat 24.720 

citactgtatt totatacaac toaattaaag cagga attgt aaaaataaaa tttgtaagat 24780 

citttaacatt ttaatataca acattagcta atcactaaga ttactagaga tactcaaagt 24840 

gaaaattgta gcaa.caggitt atalacatgtt aggag catat ttctittaggg cagtcagaat 24900 

citgctgct to ttaaag acaa gtgggccatt tacacatgaa gotiaacaagc acattcago C 24960 

accatcatta tagittaaaca gatctatgat ttaaatticct atc.gctacct tatctgactt 25020 

tgaaaaagttc atggggaaaa cittggctacc ttgttgccaac toctagottg ttittcaagat 25 080 

attataatct togaatagatg gaggatgaac tttittatact tagatagott totaattgaa 25 140 

agtttgtata aaaacatctt gcctgaagtt catcttatcc ccattctato taaaggcctt 25200 

tgaaattittc agccacttitt cittaattatg acggtaagta catttcaaga gaagttgtttc 25260 
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gaatgcaaag 

tggatgggitt 

titcc to citct 

gtottaactc 

atgattattg 

gcttgacacc 

gagggtgtag 

gagtagggiac 

citcaittitc.ca 

gctgtcattt 

accatccitct 

agaaaattyt 

ttgctcccag 

caaaga cact 

ttittagacitt 

agcggcgctg 

gggcCagg cc 

cittgtcagga 

catcaaagag 

ttctitcctgc 

gtgttgatca 

tatttatggc 

caccagtagc 

aagttaaaac 

titcgagtgtg 

taaagctitta 

atagggcticc 

gcc tagcct 

gttcctittaa 

aac cqtagtg 

tgaggctgga 

cittaccotct 

gaggacitc.cg 

citgtgacaag 

attgactaag 

titt catactic 

aaacttgagt 

catattitcac 

citctatgcct 

c gaatcc.cag 

citaaagtgga 

atctaagcac 

tgctataaag 

tittctitcact 

gttctitcatc 

citaca aggcc 

tatgc catgg 

aaaaaatcag 

citgatatoac 

gcc totgaat 

ataatctitcg 

cactic coaaa. 

gggcc cittag 

tgctgctggc 

cgtctgggcc 

cacagoccac 

acatctittct 

ccagatcaga 

ggagtgaatt 

ttggggttitt 

ttgattaaaa 

ataaatgtac 

cattcactala 

cctgcaatitt 

actatgttgc 

cc caaagtgt 

agtagatgca 

cc.cagtgttga 

gcc ctaatgt 

ttctgccatg 

citagalacc cc 

tacct ctitta 

acagtggatt 

titt.cctaatc 

citttcaaagt 

aag.cgtaatg 

gtgtcaggat 

gcc caccitgc 

ggCagtaagc 

tittagccact 

cattggattt 

tacagatggg 

cagagctgaa 

ttggagc gala 

tgtgg catat 

aatctaaaga 

titcottocot 

tattgcatct 

aaaaaccaag 

ccagottgcg 

gttcacagat 

ggctacagac 

citc.gc.ccago 

citctotgtgg 

aaggtggtot 

cctitccagot 

cacagtctac 

titottcotcc. 

agaaaaagta 

atttattogc 

cittcaaatct 

tgcattgtgc 

ccaggctggit 

cgggattaca 

gtggactgaa 

tgatatttgg 

ttggaatagt 

ttgggggtac 

cctgtactg.c 

ataag to acc 

aag atctitat 

ttttacagtt 

attcaactta 

tittaaataag 

25 

-continued 

ggit gcc.gagg ttaaag.ccct 

gag accotcg atgtgttact 

tgttt tatgg gg tagttgtg 

tttittccatc tdacacaaaa 

Cagaagaagt agggg Cacta 

actgaagctic tagagggaag 

gtottcttgg ggg tatgtgt 

toccaaggct c gggctgcca 

gacctggggit aatat cottct 

acaattctgc aactctggaa 

accittctact aggtotccct 

gacaatttitt citgcc ctgtc 

atgagtttaa tta acactca 

tittaggtotg gaggcaggtg 

gaatgggat g g gagccCatg 

agctggtgag gagagctttc 

ccatccactt cocaccagtc 

agctcactitt citgttcacat 

gcc ctaggaa citccaaattg 

gccitctoatg tacttgttctg 

catgaattgg aaggtgagta 

tgattgttgaa aattcagaat 

ggtgaaag.ca taatattitat 

tgg acttctg gaagaaggcc 

toctic actitt tottacaaaa. 

tittctitttitt tacacattitt 

cittgaactcc tdggctoaag 

agaatgalacc actgtgctoa 

tgtttgttgtt tocccaagtt 

agttggagct totaagaggit 

gag cittatta aaagggctoc 

aacaagaagc cago.cgtcag 

gcc ctgatcc tdagctttca 

cagtctgtgg toctittgttc 

gag cagtgca tacacaaaat 

gacittgccaa cago atttitt 

gttittcataa aaacttittgc 

titatggalaca tagtatcaag 

2532O 

25380 

25440 

255 OO 

255 6.O 

25 620 

25 680 

2574 O 

258OO 

2586 O 

2592 O 

2598O 

2604 O 

261 OO 

26160 

26220 

26,280 

2634. O 

264 OO 

264.60 

2652O 

26.580 

2664 O 

267 OO 

2676 O 

26820 

2688O 

26940 

27 OOO 

27 120 

27 18O 

2724 O 

273OO 

2736 O 

2742O 

27480 

2754 O 
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tg.cgtttcca tttccatggg titttctaact tctggatgag agagtacatt cotgcaattig 29880 

citaaagctaa gtttccitatc toggattgtag acago tatgg gcagtaa.cat gggctttgtt 29940 

atrittagtaa tagg gcc.ccg goc aggtgca gtggctoaca cct gtaatcc tag cactittg 30 000 

ggaggc.cgag gtggg.cggat Cac gaggtog ggagttggag accagc.cggC Caacatggtg 30 060 

aaac cotgtc. tctactaaaa atacaaaaaa ttagctdggc atgatgcc.gc atgcc totaa 30 120 

toccagotac ttgggaggct gaggcaggag aattgcttga accoaggagg toggaggttgc 30 180 

agtgagct ga gatggtgcca ttgcactcca gcc tdggtga cagagcaaga citctgtc.tc.g. 30240 

agaaaaataa taataataat agggc.cccat aggtttatto agagagacitg agaaagctog 30300 

aagagattag cittittcc.cag tdtgagtcat tdoctoraggit agcctggaaa atcc tag caa 30360 

acaaaaagaa gtttatacaa caa.cattctt ttcatagotg gtttgtatgc atggcgtcaa 30420 

acct to acct citaaaatgtg aacct tcaag aaaac aggat titcagggittt actggaggga 30480 

ggggattagc citaggtotga gggaagaaga acctggaaat galagtoagtg tittaaagct c 30540 

cittatattta coagagtaaa aagttgaaaa gtttcactitt toggaacttitt tagtottttg 30600 

tact gatgcc agagtgatct ttctgaagtg tatgttgttgt gcttattott tactgttaaa 30660 

acgatatoat g gttgaaaac tattagotaa ttactgagtg ttcttgttgtt cittactgttt 30720 

tagtaaaatt aaaacg attt aagtatttgc gtc.cctgcct cotcc catga ttittcattgt 30780 

atttctatoa tatcatgcta tatccttctg caaatatoca tacataacca gittaaatgat 30840 

ttcagaggta gcgagtictag ttgccitctgg aaaattcagt agccaa.gc.ca tagtgtattt 30900 

gcatattgta aatgtgaagt ggatgggtgt gaggaatgaa toatatatag tacaggacag 30960 

cgtgatgcta cagagttggg citttggag catttggagcto ggtoag.ccct gcc to gotga 31020 

citgctggcct coccgcct cit gcattttcto ggctocaccg cag to agggc gag coatctg. 31080 

citcatggagg toggctaaggg cagaagggaa agcc.gcataa gocactittgc atgcc.gtgag 311 40 

titcc cagtict acagoagctd atgctacago ttctaag.cgt gaaatccaca totagttctg. 31.200 

agtcataaag agitttygata caatcatagg aac attcatc tacatacact gtgattt cat 31260 

gaattitcagt ttgttgaaaa totagg catca gtggaaggga gactogc.ccc ggggittagaa 31320 

tgtc.ct tcca actggcto ct catgagggag citgtggg acc ttcaaccitct caaccitccag 31380 

gagctottct titccttgcto atatalaccag g g g gttgagt aggtocc citt gaaagttatt 31440 

to cagocc cc cqgttctgtg agcatattgt acacactaac taggttcaga totaactt.cgg 31500 

ttagacitatt agagggaggit gcacatgitat cocccacagt ggaatctoat togg tatttca 31560 

tataataagt gattgacaga aataaggatt to attgggat aaaatcc tac citggtoctot 31620 

aaaataatga ttgctcaacc agag catacc titttcactat ttgg gaggga atttittaatc. 31680 

acacaaaaag cacatacata to attcaggt catgcta acc atgttgtatgg alactaatatt 31740 

gctttgaagt act atttgca atatatagaa titt cacacaa aaaacct act agtgcaaaga 31800 

gtgagtaatt caaatgcata gtgtttcc ct agactittatt ttagtgaatg g g gttgcaag 31860 

agcagttagt aagtag coat gttittaatgt tittgagttct gtcgtgttitt attittaccag 31920 

caagtgc.cag togctagtgag totctagaaa caa.gagaaaa toccagagta citaaagctd c 31.980 

agtttccaga agcaaggtot gatto accot tactttgtag atgaaggggc aggagcticag 32040 

aaagaaagga gct cattgcc to acco aggt cacacgg to a gtcggtggta aagtagagct 32100 
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gctttgctta gtgcc.ctgct citgtgc.cagg coccacaggc agagatggca ggg acco agg 39000 

cctgacgttg gagagctcct gacco actgc cqgaalacaca C go accatca cac catgagg 39 060 

gagctocc cc atgcagatct catctgttgtc. agagtgaagc cagaggatgg acggtggaga 39120 

gtotagaagg agaagaga aa gaggatgag ttctoataca toagcaa.gca ggagaggcca 39180 

tittaaaatgc acactctggc citggtgcagt ggctdatgcc tigtaatcct a gtggaggcc g 39240 

agacaggagg atcaccitgag gtcaggagtt tag accago citggccaa.ca togtgaalacc 39.300 

citgtc.tctac taaaagaaaa ccaaaaatta gctggg.cgtg gtggtgcatg cct gtaatcc 39360 

cagotcctico ggaggctgag goaggaga at tdott galacc cqg gaggtgg aggttgcagt 39420 

gag cagacat cqcaccactg. cactc.ca.gcc tdggtaaaag agtgagactic totgtcaaaa 394.80 

aaaaaaaaaa aaccalaccita aaaaataaaa ataaaaataa aatgcag act cotgggctogg 395.40 

attcCagg to cactgcatca galacctgcag gagaagg acc aggaatttgt gatac galaca 39600 

tocc caggca attcttgacc citccttittga gacct acact gtagaagatg ggcagaggga 39 660 

gagg cago ag gag CCC aacc tdggalaggag C catcgggala aggtgggagg agggg Cagga 39.720 

gacagogcac go gagg cago: aaatcct tca gcc ct tactc. cccalaga.gct cacagct gcc 39780 

to cacagagg gtaacggitat cattatcc cc tttitcgcaga taaggaaact gaggcagaga 3984 0 

ggcc cit gcct aaggtocc cc agctggtggg aggcagagac aggalaccago cott catgg to 39900 

to actotgag actggactitt to acagotgt gcggtogagt citgagccaag taaagtaaag 39960 

cgagtttittg tactitcgaag totgggacat aaaatcttca agacgtoagc atcagtgaca 40020 

cgatggtgac agaggccago attgcttgtt gitatctttitt coatcctgtt cottatctaca 40080 

cittccattct tctgttcatt citgcttgcat titcccaccoa gatggctttc acggacacac 4.0140 

acacacacac acacaccgca cacacacaca toacticacag acgcaccct g tocccaatgt 40200 

caaaag acaa aactgcaa.ca cqtttagtca tag acctcat tigtotttitat tcttgatto a 40260 

tgaatggggc agc citcc.citt citataaaa.ca gag caagagc ticccaccgga caattgcaga 40320 

acagtgggct ttgtaaggtg g g g acaagga aacagaacaa tagaaaagaa gotgatgggt 40380 

taac at Cagg titactticagg accitcctaat cacgctgact caggtag acc agaagcticct 40 440 

gttittcagga aaaactaatc tatttgggga catacctgct tccittattaa agttittgggt 40500 

tgattatatg gotcittagca toactgactic cattttggitt tdgtttgatc tdgtotgttg 40560 

gggcctagtg caggatctoa gtccaaaa.ca atagoctocc ataattitttgtttaatgct g 40620 

ggtoag.cggit aggcttgg to cacttgcgct tctgcctggg toggcct tcc totttitcctic 40 680 

cittittctdtc tdtggtgaaa tocco attct tctittctgtc. citccactitca gtttcaccitc. 40740 

titcctgcaac cotg.cccaca gctcittcago go.cagg.ccct g g acticagot citcactacgc. 40800 

aaac citccaa Catctoactg agtgg gaggt gg.ccc.ccacc tocacaccag acctggacct 40860 

tgagggtoca ggcttgttitt cottggtact cotggcc ctd acgcacccag ccagg cacac 40920 

agaaggtgct coagtatttg atgagtgaat gactggtagc accagaggaa agg gag cagg 40980 

gagtatggcc aag accatta gctg.cctitcc toagtgttcc ttctocc citt citccctagta 41040 

atagaaccot gacittttacct gg.ccgitatg gtcactcaaa ataaagg act acatttc.cca 41100 

ccttct citcg caacca agcc td.gc.caatca ggtttalagto gaagtgtagt gtggg acttic 41160 

citggaaggat ctittaaaagg gacaggatgg gcc cctottc. citc.cctttct cotttittggc 41.220 
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c gaggcatcg toggcttct ca agtgtttitta aaagcttgca catctgcatc toggggagaga 48120 

tggcaagtgg gggatgatga cct cataaag ggctttctta cagtggtgcc agtcc cacac 481.80 

atacacttica gatttcaagc atcatggaat aaatacticag aacaacticcic togctd acco a 48240 

taaaatatgg gaattgcaga tigctacccat aaaaatgcta citttgacatc acttctgcaa. 48300 

taggtotgag acagaggttg gcaatcttitt aatagtaatg agcct accoa tittggcttaa. 48360 

gatggggaga aatgtttaca ttcattcatc catttcaaaa atatgtact g atcacct gct 48420 

gtacaccagg cattgttgcca ggcaccaggg gtatagt cat gacacaccca gggagtcct g 484.80 

gactitacgtg ttgttgttgttct gtgitatgcat agaatttgttg ccagttgcct tcc catttgc 48540 

acaactaaga gtgattittitt coaggtggca gaaggaaggt atggcaaatt gcaaaagaaa. 486.00 

gtoagtctg.c acacctag ct tccactggmg cittgcagg to tttitttittitt tttittitttitt 48660 

tttitttitt to tagagggag totcitctotg ttgcc caggc tiggagtgcag togcacgatc. 48720 

toggctcact gcaactitcc.g. cctoccgggit toaagtgatt citcctg.cctc agcctcc.cga 48780 

gtagctggga citacaggcac ctitccaccat gg.ccggctaa ttatttgtat ttittagtaga 48840 

gatggggttt caccgtgtta gtcaggatgg totcgatcto citg accittgt gatcc.gc.ccg 48900 

ccitcggcc to coaaagtgct gggattacag atgtgagcca citgc.gc.ccac cog gagcttg 48960 

cagttattga actaattcaa tacctcatct tdaaag cact tittaattitta tatacticagg 49020 

caaaatgaca gtttgcttca aactctaacc atctottcct ttgtatttitc ttgccitctitt 49080 

aatcagagct aaagacattt cataaaatgg gcatgaagga titccittcaaa toaagacgtg 491 40 

gacaaaatga ttgg to aggt cotttgctict actgttgaat ggaggaggat tttitttittitt 49200 

tittcc citcac acaggggttt tottggagct caagtttgga tigacic coaga cagtaagata 49260 

atctoatcat ggtaaagtta atatgaaata totggtotcc aaa.cago citc. tcc cagaggc 49320 

caggat.ca.gc aggtttgagt ggata attgg cittgttggtoa ttittctoata ggatttittct 49380 

tittagtag to gaaactgttt ttcaaatcaa atttggatgc caactatotg galacagaagt 49440 

gtggctgcto tdgtggaagt ggcaatggta gtoctagagt citc.cctgtca gcc acaccot 49500 

ttgtc.tcc cc ctacccaagg gaccotgtgg cct ggaaccq cagtgttgaaa togctatatag 49560 

tgcaatgaag tdaatticgaa gacaagagitt citttgcctitt citcatctaat ttittagttat 49 620 

ggatatgaga y gcttgttca gaagtatgga aaagtatata taatatgtta tottttagat 49 680 

gtgggtgtaa atatgctitat gtatgcaata to cittatatt ttaacgcata aacaa.catga 49740 

ataaa.gcaaa cactctag ac ttctocaaat gitatcttgtt ttacagttitt cattttggaa 49800 

aatgtcaiaca tttittacatt aaaaaatatt acticagdcat aaaaaagaat gaaatcacgt 49860 

citcttgcago alacatggaca gaactggagg ccattattot aagtgaaata attcagaaac 4.9920 

agaaagttcag atgccacatg ttcto accitt taagtgg gag citaaataatg totacacatg 49.980 

ggtacagaat gtaaaataat ggactitcgaa agg gaggctd agatgggagg accatttgag 500 40 

gccaggagtt tag acaagc citggccaa.ca togtgaaact gcttctotac taaaatgcaa 50100 

acaa attagc cagacatggt ggctgacacc totaatctoa gcactittggg aggccaaagt 50 160 

gggtggat.ca citt gaggtoa ggagttcaag accagotctgg cca acatagt gala acco cat 50220 

citcaactgaa aatacaaaaa aatta actgg gcatagtggit gcgtgcctgt aatcc cagot 50280 

acttgg gagg citgagg cacg agaat catga gcc.gagattg caccactgca citccagoctd 50.340 
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gacaacagag 

ggatgaga aa 

cactgagcaa 

tayacaaaca 

atacaaacag 

ttgaatttct 

tataagctaa 

ttaataatga 

a tattaattit 

gtgttgttcto 

actcccaagt 

tagaagagac 

atctg.cctg.c 

cagtgattitt 

ctittaattat 

taaaatgcac 

ggCactggtg 

tggagcttitt 

citgc.caggcc 

agcctaagag 

acco cqggac 

gtagtttgcc 

agagaaactc 

totgccaagc 

citcoct tcc.it 

agaggctgcC 

ggagtgtttg 

actgcticagg 

catgggagct 

titactitctaa 

ttgtttaatt 

gacaaagttct 

gttgctg.ccg 

agaaggaata 

aaaaac Caaa. 

aaac coaaag 

tatic cacaaa. 

ggaCttgggC 

caagacitcc.g 

ttatttaatg 

tdaatccatt 

aaaacaaagg 

taactogatga 

ttcaaatgac 

ggaCaaagaa 

tgctgg tatt 

tittitttittitt 

agctoactgc 

agctgggact 

agg gtttc.gc 

citcagoctitc 

talacct titat 

gagtaaatct 

aattcagacg 

atgggggctg 

gactggggtt 

totagottagg 

gcacca acag 

aggccaagcc 

cc.gataaatg 

agagaaccitt 

caa.gcago.ca 

caggagtc.tc 

aactgcctgg 

galaggtgatg 

cag acaccitt 

totcc.citc.ca 

titottcticca 

catttalaatt 

taacttgaac 

ggctgttggg 

tittagaaact 

a Caaaaaaa. 

cagttgctcc 

ttcagttittg 

atggttggag 

totaaaaaaa. 

agtacgatgt 

tgacaaaact 

caaatcaaaa. 

acctagotgc 

ccitacaiacac 

aaacacatga 

attattittga 

tgaggtegaa 

aac citccacc 

acagg cacgt. 

catgttggcc 

caaagtgctg 

caatctgata 

ggcaatatat 

to cittgaaga 

ggtgtggaga 

cacttggakc 

ggcacaatgt 

agaggtotcc 

agcgtctggc 

ggggcCtgga 

cctgtgcttg 

gcticcitagga 

cagoctoccg 

gaga.gagaag 

gag.cgaccac 

tgcagggacC 

cc.ccgagtica 

citgcc caggit 

gattitcatat 

totcaggaca 

ccatctitc.ca 

ggtag tacaa 

acaccalaatc 

tataaataga 

tgggaaac at 

gttcttacco 

gaaaaaaaaa 

acactactac 

gcacaccitgc 

ataaaaataa. 

ttatcatgtc 

agtattittga 

aatcttaaat 

aactcatgtc 

titt cactato 

to citgggttc 

gccaccacac 

aggctggtot 

ggattac agg 

gacaaaaaga 

tatgaaaa.ca 

toattittaga 

aalaccagc.ca 

ccatacticag 

gggacacatg 

gcagagactic 

caggaactoc 

citcacgcaaa 

ttaa.catact 

citcoccitcco 

ggactitc.ccc 

tgggctt.cct 

taggagg Cag 

toccaggtog 

citactatotg 

aactgatatt 

aattgggaga 

Cgggtgggtc. 

ccc.gc.catag 

aaaaaaaac 

aCCaaaaa.ca 

tgtgtgtata 

cacatttatt 

caccc.cactt 

36 

-continued 

gaggatagga ttagggtgag 

actcaaagcc cagacat cac 

actitgitaccc cittaaattta 

aacaaaatga totctaaa.ca 

rigttccaaaa toacacagag 

toatatatto tccagtagag 

gg tactcggt agttittattg 

catttctdag citgccayttg 

acticaggct g gagtgcagtg 

aag.cg attct tctgctittag 

citggctaatt tttgtattitt 

cgagctoctd actitcaggtg 

cgc gagccac toc goccago 

toatttcatt gttittaactt 

atgacaagaa gaacttgata 

ggCag catga agtggggggt 

aag gagg act catgg gatmc 

gctggttctg acagoag cac 

gactgggggt gtggtcC cag 

atctgtgccc cccacco acc 

ttittgcacaa gqagccagaa 

ccattgcacc atggatggcc 

citctdacgtc. citctgcagoc 

tdcacct gag gotccttgtc 

toccc.gctgc ccacticcago 

ggggccacct coccaactitt 

tgtggacagg totctgtagg 

g gag cccitcc acacttittcc 

cittitcctaga agg cacttct 

citcaagtggg acattgtaat 

taaagattgttcagttgcaa 

cctaaactca atacgtgagt 

atcacwttct tcatcaaaga 

aaaaaaa aaaaaa.ca 

aacaaacaaa aaacaaataa. 

catgtggct g g tatgaatct 

tatttaaatc aagtcatatg 

cc caaggcca gtgcacaggc 

50400 

50 460 

50520 

5064 O 

5 OFOO 

5076 O 

5082O 

5088O 

5094. O 

51OOO 

51060 

51120 

5118O 

51240 

513 OO 

51360 

51420 

51480 

51540 

516.00 

51660 

51720 

5 1780 

51840 

519 OO 

51960 

52020 

5214 O 

52200 

52260 

52320 

5238O 

52440 

525 OO 

52560 

52 620 
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tgggatttitt acaagctitcc agg to attct acagggaagc caaggtgaga accoctotcc 54960 

tagalaccagg totgat cagg gg.ccggtggg gaactgtggg toggagaacat tagtgct tcc 55020 

agagccitcag g gttggttitt gaaaggaacg talacacattt ttttittcto a caaagacata 55 080 

tagagagaga citttittaaaa tag acatata tatagagaga tigttittaata aagagaggitt 551-40 

tgggtttata taagtaaaaa agatgataga aaatagagaa tagattagg citt.ccc.cittg 55200 

citct caaaaa atggtttgag agt cittggaa citggttccac totatgatag coatgagtac 55260 

tgttc.gc.cca acttittggitt citcagoctitc caggcc.ccgg toggatgaga citt.ccct gcc 55320 

cccacggttg a gaggagcca toggcttatt citagccaatgaatggtggat ggacgtgact 55380 

cgtgtc.tc.tt coaggctgga gcatttaatt gtcCaggtga gatactcagg gacitcgtc.cc 55 440 

to cagagctg agaatggcca tottt coaga gggtotgcag gag caacct g agt citcagag 55500 

cacago cacc agcagacctg. citgcacgcat gtggcggggg aaagaaagaa agc.ca.gctdt 55560 

citgcagocac tagagtttg g g g togttgt ttctgatgac aaaac cagot caccctgact 55 620 

tatacaaagt citttgagtta tatagatgga gaatgaggct cittgggtocc totattotca 55680 

caaagcaata gcc tag citaa atcCatctaa citagg gagca gaaaagggga tigtgctggct 55740 

tgcacaccct agacagttgttcaagaagttc agg acaccag goctoggagtg atactitcago 55800 

catccittcta ggtgaggg to ttgaggccac acagacagaa gtggcagaga tigggacacac 55860 

attcgtottc. tcactcacag totgg cactg agctgtgggc tigctdggaca coatgcc.ccc 55920 

atacgagtag cottcc cact cottaccttg aaggaaaagt gttttittgga caaatacct g 55.980 

atggaaac at tacatgggcc ttggaatctg. ittagatctag citt.cctgaaa citcttgctag 560-40 

citgttgttgaca atatacaagt ttcttaacct citctgagcct cagtgctcta attacactcc 56100 

ccitcatagag tittctaagag catcc toggg citggcacgtg toaacgcacc cagtatttga 56160 

tagagtttgt taaacgttgg ttatccitcto tcc citatcgc accitcaaatg gta agggct g 56220 

cctgccagot to catatocc cagoagtgcc citgagttgtt cagatgttca tocatctocc 56280 

acagaactica ggttcc tittg gaggaagcca catcaagttcc toctocaa.gc titaagcc agt 56340 

cago acattc catgctctgc cccattgcca gggttcagga gtatgctcgt gatctaagca 56400 

cccccactcc cagatacago toaag attct tacttgg act tctgggcact caggctocto 56.460 

cgagagggaa toaaacttac ttctotccat gtcctittcct citaggagatg cgtotttcat 56520 

aaaact citca toaacactgt toaga catgt coccacco cag caggggacag cotgggcto a 56580 

agctgg gatc cctactittat ttattittctg. citaattaaac titcctaatat acticcacact 56640 

alagtgtgctt gcaagg Cagg gggtgtggga taag.cggCCC togCCtggct g g gagaggggg 56700 

cagotc.cctg. citgtactato tattaataaa kagacacatg catgg caggg cittgttctggg 56760 

ccittggtggc agottaggac agaaggcacg tdacagt cag gggttcaaac aacco aggga 56820 

gaac actoct tcagggaaga cagotcagca tottcctggc aaagataatg acattgataa 56880 

tact citccaa agaattitcag gattittgagc aatcagaaaa goalacacaga aattcatgtc. 56940 

atcaaaacga tatggctcta ttgga cactt aagacattta ttggaggctic aacaa.cataa 57 000 

toctgctggit tdgttttact tcattgattt toc gttgttgt citgattacat tigctaatgct 57060 

gatggtggat gagctacggc tictttitcc to cotgtcc toga ggtttatcca coaatgttt c 57120 

agttctgttt taagatattg toctaag.ccc ccagdatc.gc atgcatgctg tttittttgtt 57 180 
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aagagactgc cq acctgtat ttacagoatt atgtgataag tattotcctt titcagg tatg 59520 

tattagtctg titctdatgct gtoaataaag acatacctga gactgggitaa tittataaagg 59580 

aaagatgctt aattgactica caatticcitca togct gagga ggcct cagga aacttacaat 59 640 

catggcagaa aaggaa.gcaa goatatoctit citt.cgcatga tiggcaggaag gagaaataca 597.00 

gagcaaagtg g g gaaag.ccc cittataaaac catcagatct totgagaacg caatcactat 59760 

caag agaa.ca gcatggaggit aattacccac cqgcticcicto coatgacgca toggggattat 59820 

gggalactata gttcaagatg agatttgagt ggggacacag goaaaccata totalaggtgac 59.880 

toctgcaag.c accitacctcc accoctocitt catccttgcc citcattctac aatgatttgg 59940 

tgaaatctgg tocctgccitc agittttacag cctocccatg actctggitta ctitcctgatt 60000 

agcttaaacg aaacctaact aggttgccct aggaaag cat ttctgttcct g acaccoccc 60060 

atctg.cctgc tigctitcc.gtt coacctgitat gtgtctgggc acatccctg.c atccctttgc 60120 

tggcttctag cotact cact tcaag cattt atcccatgag titt cataaaa togtagaaga 60 180 

aaagggcttg agg cagtggt ggggaaatga taggaaagttc atttctggat gcattctgcc 60240 

atcctgcaga tocctaaacc accitctocct citccattccc toccitccaga gaacagottc. 60300 

toctitgtcto citgtggaata gttcc.gc.cca cattcatggg ccctitcctgt accaaaactg. 60360 

tacaggtotc. tcttgcttac caaac acttg gcaaacaaat gtgcc.gtcct toggaaaaatt 60420 

citgttgaata aaattittctd totttgatcc atccaaatgt tttacaaagt gctacagaag 60480 

ccatggagga acaa.gcaatt citgccittagg gatcaaggitt to acacagg g g g toatatot 60540 

gag caacagt gcttttittgg tttgtttgtt ttgttittgag atggagtcto gatctgttgc 60600 

ccaggctgga gtgtggtggc acaatctogg citcactocaa cct cogcctic coaggtttaa 60 660 

gtgattcticc togcttcagoc toctoagtag ttgggattac aggtoccc.gc caccataccc 60720 

agctaattitt totatttitta gtagagacgg g gttt cacca tottggc.cag gotggtotcg 60780 

aacticcitgac citcaagtgat citgcc cacct c ggccitcc.ca aagtgctagg attataggca 60 840 

tgagccacag td.cccago.ca acagtgcttt taattgg cat tittcttcaaa gactittgatg 60900 

to citatagga gggggccitat gacticago: ct cagocaatca gag.cgcticca titc.cctgggit 60960 

caccitgcaca cotgctctitc cct gatccac tdcagtgccc to accotgag atctgaaact 61020 

tgag cagagg cactaaaagg cagacatggg agctgagctg. tcttittggga gaatcc tagt 61080 

gaga aggttc. tccaactggg gcc.gc.caagt aaggg cctoa togcagacita accoctotcc 61140 

titcc taaggc tigg gaggagc tigctdtcc tt ttgattctgt gagctacctic agittaccttic 61200 

citcaaaatca cacacacgc.g. cacacacaca cacacacaca cacacacaca cacacacatt 61260 

tgcatcc.gct aggtagagct gttitt.ccata attgccaa.ca galagacitaac totatttgaa 61320 

gaatgagctg gcattcttct gct coggtag aagtcaaggc aatcagttat gagaatcaga 61380 

gcccacct gt gacitccagaa agaggtgcat aaataccaag aatttagtct citaaagttctt 61440 

totttaagttc ctitttittaaa aaatgtgatg agtacatcac coaggaaaat caaattgtaa 61500 

tgcaa.ccgag to gatgcaag ttittatttag gagatgg gtt acaatcacct ggggaggct c 615 60 

tagttacctt gatttggtot got acaaacc ctago accat catccacaga tocccagagg 61620 

aagttcattcc tdgatgacitt cotcatcg at tittaaataat titccatttca gaggaaggcc 61680 

tittatctgac citgatc.ccct aaatattggg gga aacctac atagg gacaa agacago agg 61740 
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tgttctgcaat 

tgcaaatcto 

attagtccat 

tdag atttca 

ttgctcacaa 

citcagaccag 

aaggagtc.ct 

gctotttggg 

cittggggttt 

to actoagtg 

alagtaagaag 

aatcttggtg 

tdaaatttga 

ggatatttitt 

attggttcac 

ggctctggto 

aagttggctt 

cagagtgact 

attcCaggag 

to acaagaca 

Caaaac CCaC 

tatatggtaa 

ttacaaatgc 

tagt citaaaa 

taatccactic 

toccitgctg.c 

cittgctttca 

ccctcc cittg 

ttittaa.cacc 

toctggtoac 

aatgaggc.ca 

ttaaaa.cact 

aact tattoc 

caaatgaaaa 

Caacaagggg 

cattcagocc 

cctttgttgtc 

tataalactitt 

gttgagaatc 

tittoccactic 

gta Catgggg 

ggggctittat 

tggagccitac 

citcc.ca.gaaa 

tggagctoat 

agatatotitt 

ccatgg cagt 

citctittgaga 

tgtacc gaat 

aaaaaaaatg 

citccaaggcc 

ggttgtgagg 

aaactgaaaa 

totgtaattit 

tottcatggit 

ccatcttgat 

gg tagg catt 

Cagg to acaa 

caaaac caag 

ttgtaatgca 

catggcaatg 

gaactgaggg 

cittgtttagc 

tgctctg.cct 

titt tactitta 

gggtotggat 

atccagagca 

tottattggg 

ggagatggga 

tattattatt 

aattcttgaa 

titcggggcag 

agattgttgcc 

catttgaatg 

ttctgttittg 

ataaataaac 

agtgttgttct 

to cagttgaa 

tttgttcaaga 

gcaaaatato 

aalacc cctag 

tgaggtagt 

gcaccitgttgt 

ggagc.ca.gtc. 

citact gacag 

ggtoaa.gcaa 

citgtttitt.cc 

atcccagoct 

cactitcotto 

aacaaaag.cc 

acticcagtgg 

cctagttctt 

ggcaaaatgg 

taaaggctgt 

cittagtcaca 

agaccctgct 

atggtgatta 

ttagtgtggit 

to Cagaagtt 

ttctgagaaa 

atacaatcaa. 

atggagtagc 

tgg acttgcc 

caggatcc.ca 

agagaaagct 

ttgtttc.gct 

tgcaa.cgact 

attittittaala 

Ctggggg tag 

citggattaga 

aattic actict 

cattctgtat 

toct9.cccta 

talacactitct 

gtoactgtct 

cactaacgcc 

cagtggttca 

cataccagtt 

titcc catcca 

ttagatcagg 

citggg cacca 

totgaccaca 

tdaggggtga 

tgagaagtcc 

ccitataaata 

cc cacacago 

gggaaatcat 

tagcticcaaa 

taaatgaagg 

citccottcta 

atc.ca.gcaat 

gtaaaatgag 

gggtgaga.ca 

gataaaacaa 

atgtgaccitc 

aaaag acact 

accotatatg 

tocct gacco 

gaaataacca 

cattcttittg 

citcaatticitt 

titccc.gtaac 

ttitttgttcc 

taggg to agg 

ggatcaatct 

aattatttitt 

tittcaactitt 

gaagggggaa 

tootatoctic 

toctatgact 

taag catcto 

gttittcaacc 

41 

-continued 

citatcagggc tiggtggcaca 

atggtg.ccca cacctitccitt 

tggctctgac cct gag catg 

ggggtoattt cocatcagta 

acacatcto c aaggcag act 

Cagcagagag gtggCctagg 

acaggaagat ggtggcttitt 

tgtccaa.cag gacaggcatc 

ggattaaat g g tacagagtic 

tgcaaatgat tattgagctg 

taaaag.ccta taaatataaa 

acatcacaca tottctic titt 

ttatccagtig gtatcattta 

agacittaata aaaggat citc 

citctggg tac agttggtaca 

gatgctgggt ttittgccttic 

totgtcagag gttitt.cgaag 

gatgagacitt gctgg actoc 

ggaggc.ca.gc aggattgata 

gatgcaataa agaagcc agc 

tggtottcct cactgctcat 

totactaact coatgacago 

gtotaaaagg agaacctata 

titt cotggala aattitatgaa 

tagtgtactic agt caag cag 

ttctititactt tottaataaa. 

tottgttgcaa gattcaagaa 

aattitcaggc ticagatcggc 

agaattic coc attaaagttc 

tgtc.catcct g g toccaagc 

agg cctotta titcccactitt 

cattcagott titt catttga 

ccitagagctg. tatgggtoct 

atgcatgct g caggggcaac 

agattcacct aagttctgac 

gtggattaca tttttgttcta 

aaacatatgc ataaag.ccta 

tgtag gatga tigacaatgat 

61800 

61860 

61920 

61980 

621 OO 

6216 O 

62220 

6228O 

62.340 

624 OO 

624 60 

62520 

62580 

6264. O 

627 OO 

62760 

6282O 

62880 

62940 

63060 

6312 O 

6318O 

6324 O 

63300 

63360 

6342O 

63480 

63540 

636OO 

63660 

63720 

6378O 

6384 O 

639 OO 

63960 

64 O20 
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gatgacgaca 

aaatatatoct 

tggggtgaac 

ggga catcto 

totctittgcc 

atcagtcatc 

gtattggtaa 

ccacaggcaa 

gaattctott 

agtcatttcc 

caccaccitac 

cactg.ccatc 

agtcaccacc 

cgaaatacat 

citgacatcat 

gtgtgaaagg 

citccaaaatt 

citgtcaccca 

agctcaagca 

gctaatgtgt 

citttgg tagg 

atggtgaaac 

cctgtagtoc 

aggttgcagt 

cgtotcaaaa 

ttitttitttitt 

tgggctcaag 

ccacacccag 

titccalactitc 

atag acttitt 

citcagttitat 

cittctitto.ca 

cgagaacagt 

tggctagaaa 

tgggtggctg 

cccagtc.ccc 

gccaccctag 

atgatgatgg 

cacccitcc at 

tgcagaccgc 

caaaagctga 

tgctgaaag.c 

tag acagatc 

accacttgag 

aatcto atgg 

gtggaacaag 

tgtttcagaa 

gccaccaccg 

alacataalacc 

atcaccactt 

tdacatgcat 

tagcctcatt 

acaccagagt 

aatacattitt 

agcttgagtg 

atccitc.ccac 

tittaalacatt 

C Calagg Cagg 

citcatctota 

cagotactica 

gagctgagat 

Caaaaaaaa. 

ttttgtagaa 

tgatcc tact 

citccaatgct 

tgatattaac 

aaalaccatct 

gtgacitcc cc 

C gaCaaggag 

ggaatagtgc 

cc.gctg.ccct 

gctctggtoa 

citcaagggct 

ggalagg ccto 

cittcc.gc.cct 

taatgatgtg 

aaacaaagct 

tgtctgtgga 

gctagatgaa 

catttctaga 

titatttctitt 

tgaag catat 

attcaattga 

acaatacago 

tag catcatc 

ttagcatcat 

atcaccacca 

aCCaCaaaa. 

ggtttcatta 

ttatctgtat 

gattgataat 

tottaaaaga 

cagtggcatg 

citcag cotct 

ttittggctgg 

cggaccacaa 

citaaaaatac 

ggaggctgag 

tgtgacattg 

Caaaaaaaa. 

acggggtotc 

gcc to agggit 

tttitttgtcg 

aactittggto 

gtotccaaac 

agaagttgaa 

to accitcott 

toctoccoag 

gctcitctott 

caaactagoa 

ccaagtaaac 

citggccttga 

ttgcc.cccag 

gaaaatgttga 

cggggtttaa 

Caggaaaacg. 

ctittatataa. 

aattctgtta 

tittagacaaa 

gatatotaat 

tag cacaggit 

cattgcttag 

accaccacca 

alaccaccacc 

coaaaac cat 

ggcttatatt 

gatcttatct 

ggaaactaag 

caaatccaga 

aaaaaattitt 

atcacagott 

caagtacctg 

gCacggtggC 

ggtcaggata 

aaaaaaatta 

gtaggagaat 

cactccagoc 

Caaaaaaaa. 

ccitaggttgc 

citctaaatgc 

tacctaattic 

citatattoaia 

cctaaatgtc 

ttittaa.ccca 

gtatgcc.ccc 

agcacaggitt 

citcgaag cac 

gmcagaa.gca 

ccaaagctoc 

citcto agggg 

gtgggCCtgg 

42 

-continued 

aaagagaaag aaatacttgg 

ttctgacct g tatgagttca 

atatttcatc. tctag cocca 

attgg tacaa aatataattit 

atcagaatct coctaagtta 

gaaaagtata taagtaa.ca.g 

gtaaggaaat citaaaagtgt 

catcaactoga catgcagacg 

agacitaattig toaagga att 

ttaatgccaa catcaaccac 

aataa.catca cca acagdala 

tag catcacc tagalaccacc 

tacatacitta titt tacttitt 

actitggtaag gttgg cagat 

ttctagaga a gcgaagtgat 

citagagtttg gttcttctga 

ttittgagaca gggtotcact 

actgcagcct c gactitcc.ca 

ggaccatagg cacatgcctg 

tdatgcttgt aatcc.cagda 

to gagaccag actggccaaa 

gcc aggcgtg gtggCacatg 

tgcttgaacc caggagg cag 

tggg.cgacaa gag caaactic 

caaaacaaaa caaaacttitt 

ccaggctgga citcaatcttic 

tgggatticag goatgagcca 

tittcaatgaa aatgaagaat 

gctagagtct ttcaaataaa 

to aggtgagc aactaagctg 

gaactgactic caagttcatt 

aggagtc.tcc cqgattoctic 

ttgc.cagtga agattgaatt 

citggaagttct gagaaggaac 

cc ccttgtca gtgatgcacc 

toccotccala gaagttctggg 

gtotctgggg ttgcggitttg 

cagggctgca gcacagotct 

6408 O 

64 140 

64200 

64260 

64320 

64.380 

64 440 

64,500 

64,560 

64 620 

64 680 

64740 

64800 

64.860 

64920 

6498O 

65040 

651OO 

6516 O 

65220 

65280 

65.340 

65 400 

65 460 

6552O 

6558 O 

65640 

657 OO 

6576 O. 

6582O 

6588O 

65.940 

66 OOO 

66 060 

66 120 

66 18O 

6624 O 

66.300 
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aagtgaaata 

agtggaatat 

toalactacat 

gtgcaattta 

citgcagtaga 

tdaacatalag 

actagatacc 

acaaaaaaat 

gagcaaaggt 

acaagtgcct 

tgttcatato 

aatt catgca 

tacctittgac 

agagacaa.ca 

gaac agcctg 

tggagtacta 

gaaaaaataa 

tatgttattt 

ttagtatctg 

tittgcc ctitt 

gttggtactt 

gtaagaccag 

gaga.gctggit 

acatttcc.ca 

gatgtattta 

citccaaaatg 

tdagagaggc 

cittittagatg 

caggacaaat 

agcatalaatt 

aaaatticcc.g 

attatcc titat 

gaactittcta 

caactaagag 

aagaaactica 

aagtaagtta 

citctgtgcta 

catccttgca 

atttatagta 

tottttaag.c 

aaaaaaaatt 

tat cactgat 

aaaatgtgca 

aagagcttct 

attttgttac 

ggctttittitt 

ggcaatgacg 

citgcatttca 

cacacttgac 

gccaac atgg 

ccagdaattic 

tatgctgaag 

aatago acca 

cacagt cata 

gctaatggtg 

gcttgtactt 

caattgccitc 

tgtacactta 

ttctggtotc 

aagattalaga 

ggagaaaatg 

gtggggcCtt 

aaaa.ca catc 

cittoccattt 

cagtatttitt 

aaggaagaaa 

galacagattt 

tacaccattg 

taattattgc 

attagg gcaa 

gaaattgtca 

citacacacag 

citatattaat 

ggttgtatict 

ttttgtactt 

ttgtagctga 

citagagtaca 

ataacaaaaa. 

aagctattitc 

tittctaalata 

aaagatatgg 

calatatoact 

citattgg act 

tgttcttittg 

tgg acttgac 

ggggtttagg 

attittittc.ca 

agg gCacacg 

tatctotagg 

gttagtcatt 

act gagggat 

aaaag caatg 

acatgctotg 

tttittatgta 

tggggaagaa 

gtaccgtgta 

CCtggtgagg 

totcaattgc 

aaacaatgaa 

actggctdaa 

ataggatcaa 

gatcgttgtt 

tattatagitt 

citatttaaaa. 

aattacatala 

tittggtagaa 

aaaaaaaa. 

gagaactitat 

tagaatgatg 

aac attalaat 

tactgcaata 

taatggacaa 

gtaatttaat 

gtacticacat 

gCatggCaga 

ttcagaagaa 

attaccatalaa 

gcc titcggitt 

acaaatagitt 

catataagaa 

tgcaa attca 

to cagottag 

aCCaaaaaaa. 

attgg cattt 

aggagaattit 

gacaagatct 

aatctatoct 

gcagticcitcc 

ggtgaaatac 

agtttittitat 

caatgccact 

tagaacatct 

acctggggga 

tact tattitt 

tgc.ccctggg 

tgttcaattic 

alaccagagct 

accoccattt 

tottgcagoc 

tgttgctaat 

agttgcc aga 

attacttittc. 

aattagt cac 

tggtttgaga 

cagacagcaa 

tgaaacticag 

caa.ca cattc. 

tatttaaaaa. 

cattacattt 

acatatoct9. 

gacgtgaaat 

to catggggit 

44 

-continued 

tttitttctitt atcatctoag 

acaagaaata gaaatcaaat 

accaa.caggc agatgacaaa 

citgtaagaaa aagtttaaaa 

cacagggaaa aaatgaacat 

aaatgcaaat taagataata 

tgatgtttca gaataaacta 

aagaaaggtg totaaattgg 

aattitttitta aagaaaagaa 

ttaaaatgtc. aacaaataaa 

taattgtata attgctggta 

atgag catta caagtgcact 

aaagatgctic cagaacatct 

ttgttgatgac gaatgcc togg 

attittggaac citcCatocag 

gg tactgaat gttaataagt 

tgtaaagaag ggggaagtta 

citggaagaat gaataagaaa 

agaagatata tttitttactg 

tgaaaagcaa gagtgtacca 

taaag.ccgtt gtatgcc citt 

aaaactgttt totctgcttg 

gtagagtgca atcctgtgag 

cittgctotaa totgalacaca 

tgctgtgyag aacaaaggtg 

to attittgcg aacgcaagac 

atgtgtgaat gag cittatta 

aaactacatg tdacaaag.cc 

togcaagaaa caa.caccaca 

cattaaagta aggaaggtga 

atcaa.cccala caagaacaca 

aacacatgta taalactoata 

aaatacaaat aaaat atcc.c 

ccagtccatt ttctacacga 

tacctittctt acaaaggtaa 

tagaaga gag aaactttittc 

atgtaaaatc. tca acct gcc 

ggtottgtcc ttgactcittg 

6864 O 

687 OO 

68760 

6882O 

68880 

68940 

69 OOO 

69 O60 

69 120 

6918O 

69240 

69360 

69420 

694.80 

6954. O 

69 600 

69 660 

69.720 

6978 O. 

6984 O 

699 OO 

6996 O 

O 140 

702OO 

7026 O 

70320 

7038O 

O440 

705 OO 

70560 

70740 

708OO 

7O 860 
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-continued 

gaggggcaag ttcaag.cggc taccatgcac agaaggggaa gatgatgaaa goaga acto C 70920 

gtotcc tagg gaagaatcag toc tactgca gttgagctgc actgagtttc cagagtgggg 70980 

agtaatatga tottccaa.ca atcttagggc agcaccaaac agaaact tag taagtggatg 71040 

actittgctitt catgcaatta atcagaggat cog atttgct gtgtcttctg. ittgcatcaga 71100 

acagaaag.ca cittcccagot ttgacittgtt aagaagttct caatcaaaac aaatttittaa 71160 

aacgtgctgg tattaaggaa totccatcto tcaggtocca totatogaact g aggtggc.cag 71220 

aagctocc cc tdaggctggc tictoc gotta gagcttggat ggctattgaa titc.ccctgtg 71280 

ttctgcacct gttgcagg to togg cagatgg ccaggtgtgg cagagatctg. tcatcatagg 71340 

gccaggaaac to catggtoa agagt cacca gct tccitctg gacagtc.tcc cagatgagga 71400 

aaccolagaca ggaagg gagt gacaccc.caa gqgtgacaca cct gagggga cittgggctitt 71460 

ccct gagggg toagtgggca gtggactic ct gtgcc agg to gtgagaaat g g citcttctot 71520 

titcc cagagt cacagacccc attggagttg agg taggctt aattggaaag tottagagta 71580 

agtgtctg.cg g gtaaagttt coccaggagc agg gagggala aagttggaag actggcaagt 71640 

taaatcatcc agccattgtt tocagttcca tttctitccta atcctcactic tagg acticta 71700 

acttgccacg tttgttgatgg ttgctggittt ttaagataca atttgatgaa attitccatca 71760 

atgggg tact g g gtaagtaa gttataaaat aagccatatg atccagdaat totactic citg 71820 

ggitatctitcc caggagaaat aaaaatgtaa gtttacacaa aaacttgaac acacatgttc. 71880 

aaag cago at tatctgtaat agcaaaaaat ggaaacaacc caaat atcca acaactgact 71940 

aatgaataaa taaaatgtgg tittatccata caatggaatg ttattoagca ataaacagga 72000 

atgaagtact gatatatgcc atalacacgga tigaaacttgc aaa.cattgttg citaaataaaa 72060 

gaagttcagtc. acaaagg act acatattgta ggattitcatt tatatgaaat gccaagaata 72120 

ggcaaatcta caaagataga aaatagatta gtggttcact agcgg gaggg attgggggtg 721.80 

atalactaagg gtatatagoa tttittggagg g gtaataaaa cittctaaaat tdtggtgctic 72240 

actgtacaca atctgttgaat atacaaaaaa attgaatgca tactittaaat ggatgaattt 72300 

tatggtatat gaattatatt toaataaaac tattaaaaat tataatatac aagctgggtg 72360 

cagtggctica caccitgtaat cocago actt toggaggcc.g. aggtoggtgg atc.ccct gag 72420 

gttgggagtt cqagaccago citgaccaa.ca to gagaalacc citgtc.tctac taaaagtaca 72.480 

aaaaattagc cqgg catagt ggagcatgcc totaatc.cca gttacittggg aggct gaggc 72540 

aggaga attg cittgaaccoa ggaggcggag gttgcagtga gcagaggttg togc cattgca 72600 

citccagocto ggcaataaga gtgaaacticc atctoaaaaa aaaaattata atata catat 72660 

acaatggagt attacacago totgaaaaag aac gaggaag citatttatgt act gatgitat 72720 

aaagct citct aaggtgtgct gttatgaaaa aggtaaagaa gagag catgt talacatgitat 72780 

ccaaaaattg a gaggaag ca tatatatata tatctgattt toccact gta agcatttaaa 72840 

acaccagtgg aatatocaag aaattaagaa gaggggittac citattggagg agagaac cag 72900 

gtagatatat ggcaggtotg g gagggagag citctoactaa atatttittat gctittaaata 72960 

tttitta accg tatgttgtatt accitattoaa taataaatgc accoatttgt tagatatott 73020 

tgttgaag at tcatttggct cotgctgtct cittgctatog gatgg accat g g catcc.ccc 73 080 

citctgccaca cagacaaggg atttggacac toccagtggg acgtgggag g g gaga.gcacc 73140 
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taaaaaaaaa aaaaaaaa.ca aaaaaaaa.ca tatgatgaca tttgtggaat ggctocc caa 75 480 

gccaaagagg gcaaatattg tdacagotca tttcttctdt cagittaatta cittgcgtcct 75540 

cggctgcctg gctggcagga caaccitat at togccitc.cct cittaaag.cct cotgg gttgg 75 600 

ccaggacitcc aag.cggctitt gtc.ca.gaatgagtagggtgg ttggcctggc citccticago C 75 660 

aatcagagag gacitagcatc tdaac acticc totgtgctat togcttctago toccacatgg 75720 

ggacgctgtt gaalacaccgg cct ggtgcag ttggc catat gatgcttcag ggtottctga 75780 

gacittcaaga atgtgctcac agg galaggta ttagotctaa acacttgcct citgctagttt 75 840 

acatcacaga acagacagac aag actgttt tactcccitca gctcitctoct tittcctagot 75900 

tdagtact g g g gagctcaga agctacagtt tatttitttgt tittttgttitt tatttitttitc. 75.960 

ttgagggagt cittgctctgttgcc.caatct ggagttcagt ggtgtgatct togttcact g 76020 

caacctcc.gt citcccaggitt caagcaattic toctd cotca gccitccc.gag tagctgggac 76080 

tacaggtocc toccaccatg ccaatctaat ttctgcattt ttagtag agt caggattitca 76140 

ccatgttggc caggctgg to ttgaatticct gacctctggit gatcacccac citcagoctoc 76.200 

caaagttctg agattatagg cqtaagccac cqc accoggc cagaa.gc.cac agitttacaaa 76260 

totgggggat ttgggg catg ggaacagaaa cagaagagtc. ccaatgaaag gaagatacca 76320 

gctgagctgc ccactcitc.cc agctgcagtt citcct gcc.ca cagoaggc.cc tagctgggac 76380 

agg gaggagc cccago citta aatcaaattic agaattttgt titatgacata agacitgcaca 764-40 

tottaattac tdaattaaga citatatttitc caaccitatca toactatagg tag cagggcaa 76500 

gatcaaacto cagtgitatgt gggg.ccc.gca gaagagattit aaagaaa.cag togggggcaga 76560 

aataaagctg tdtggittatc agatcc.catg agtc.ttgtct gtaag gatga tiggittacagt 76 620 

cgggatgcto cagagtgcaa agcca catct caaccagagt tagtaacaag g gagagttta 76680 

Ctggttcatg togaggaagag agaggaaggg gagggctago Caaggggct g gatgcagga a 76740 

g gagggtocc cagggttctd totcc.cccitc citgtctitcca totctg.cctc. tctdag cagg 76800 

ttggcctaat titcCtc.cgac togcagagaag cacacaagct gtggcacct g g togcticagac 76860 

to acactgca acactitccac cagtagatgg cagagaggta cittitcct gcc tottcago.ca 76920 

ngaaaatc.cc aggggatggc tict gactago citaagtcagg aacct gctgt gggcaatcac 76.980 

tgtag catta agatgggggc cagtgatgga gcc.ggtotgc agcacatgct cagoaaaaga 770 40 

caaaac cogc ctdttittaga toacticcggc tigcatcacag agtgtggatt galacagg cac 77100 

agaactggag goagagaaac aagttaggca gctgcaggca taatcCaggc aggagatgac 77160 

agtatttgaa agaaggagtg ggagcaagtc. to gagagaag to gatggat.c caa.gagattt 77220 

ttagaaggta gaatgtgcag aacttaatta gttggtgcag toggttgaat ggtgtc.t.ccc 77280 

taaaagatat gttcaccitgg aacct cagoa totgaccitta tittggaataa gogct cittgc 77340 

agaagtaagt aaggtgagaa tottgaggtg agatcgtcct ggattacagt ggacottgta 77400 

to caatggca aatgtc.citta taagagacag aaaaggaaaa gaaagagaca cagggaagaa 77.460 

gatgttgaaga tiggagg cagg gattggagtg atgcago citc aagcogcaga atgcc to gag 77520 

ccaccagagg ttgggagagg caagaaaagg to citcc.ccta gag cottcac agg gagtagc 77580 

gtoc toccaa cqctttgatt ttgagctggit citccagaact aagagagaat agatatotgt 77 640 

ttittctaatc. caccaagttt gtggittattt tatgcaggg caggcaa.gcc cccaaattgg 77700 
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gttgtagcct gagagggttc ttgggttcat tdaggaagga attcaagggc aagctggtogg 77760 

tattagacag caacttctgttgaag cagoa gtggacagoa gcagoagagg toctoctott 77 820 

tgcagagcag ggctaccc.ca taggcagtgt gcc.ca.gagta gcagotc gala gqcagttctg. 77880 

tagtccitatt tacacccact tittaattata tdcaaattaa gggg.cagatt atgcagaaaa 77940 

ttittagaaaa agagtgctaa titt coaggitt gttcgg gttgttgc catggala agggg.ccgca 78000 

actitcc.ggtgaactccatag tatgtggcac acactggtgg gcgtgtc.cca toggaaaggtg 78060 

cittcc.gc.cct gtacctgttt tagctagtcc ttaatatggit coagtatcc.g. c.gc.cctgcct 78120 

ttggagtcaa gttcaacttic citacctdaat tigatgatago agtttctgaa aactaacaca 7818O 

tgtagatata aatataagtc. cittaagttcta toattattat gcatatocta taggggagtc. 78240 

atc.gc.gaatgaaactgaact tattgtggitt cattcattca gatatttatt taaaaatatt 78300 

tattaaagct tactgtctgc cagtc.cgata citgcactagg taagtgctgg ggittacaaac 78360 

agaacaagat agacagatta gttgc.ccgca toggaactitat atctagtggg aagagaa.gca 78 420 

aaaaaaaagt aagcaa.gcaa taalacagtaa aaaaaaaaat actgggattt gag coataaa 78.480 

aaaagaaata agatgcagaa atcagdaata aggaggttgg ggagaagatc cittctittaga 78540 

aagaattgcc agagaaggtg gttgggatag goagaaaaaa tagtaatatt cottcttittat 78 600 

cittcaccitat attagatgat caatagatat titcctgagaa atgaagg act gagtatatta 78660 

taagaaggta to attaaaaa caatcaccag aatgaatggc taacaag cac atgaaaagat 78720 

gctdagaatc attagtaatgaaagaaacac aaattaalacc acaatgagat accactitcac 78780 

acataaaaag gaatta acac ttgctggtga ggatgttgggg aaatgtcata titt.ccccaca 78840 

gcago catag tacactgctg. gtgggaatat aatatgatgc atctgctato galaga gaata 78 900 

tagtggctict tcaaaacgtt aatcc tagaa agcctgggca toggtggctoc cqcctataat 78960 

to cago actt cqa gaggcca aggtoga gagg actgtttgag cccaggagtt toga gag cago. 79020 

cittggtaa.ca tag caag acc citgtc.tctat aaaaatcaaa taaaaaataa atagaggaaa 79 080 

agcacattaa toatagaact gccatatoca ccactitccac toctitggitat ataccccaaa 79140 

gaactgaaaa cagotattoa aagaaatact to cacatgag togttcagatt attaacggaa 79200 

accaaaaggt ggaaataa.cc cacatgtcta ccalatggatgaatcaataaa caa.ca catgg 79260 

totato cata cagtagaata ttgttgagcc ataaaaagga gtgaagtgct ggtacattgc 79320 

cagaac atca aag accottgaaaac attat gctaagtgaa ataagccaga tigc gaaagga 79380 

catgaattat atgattitcat tdatataaaa totccagaaa aggtaaaaaa tatccattga 79440 

gaccaaaag.c agattgtggit toccc.cggac taaagaaaga gtaattacitt aattittcct g 795 00 

ggggitttcct cittgg catga tagttctgtat acagg acata caaaaag.cct ttattttitta 79560 

ttcttagcaa atacttaatt agtacticacc atgagctggg catgttctaa gtcacttitcc 79620 

aattactaac aaatcactta attatattga cacaaaaaga atggg cataa td cataaag.c 79680 

aaatacgaac ataaaaaaga aatctoccita ttaatatoat titatgttgaa ttcaatgcag 79740 

ggag cattta aataagataa agg gagatac titcataatcc acactgg to a gctaa catca 79.800 

tgacitatcta toc agaagat aaaccago at caaaact cat aaagaaaaat ttataga gag 79860 

taagaaaaaa atgaagaaac agtttagagg taggtaattt gaatttact g titcggtgcat 7992.0 

aaaagaacaa ataggccaga C gtggtggct caggcctgtg gtc.ccagdac titcgg gaggc 79.980 
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aatgttcata 

aactataat 
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atttatttga 

gggctagaga 

ggaaatgttc 

tat cagacita 

ttgaaattaa 

ggggggaaaa 

taatacatct 

actatoctaa 

aaataattgt 

ttcaaaatct 

ccaaagagat 

aaaaagttcat 

aaactittatt 

gttctagggit 

ggtgtact gc 

coccotcc cc 

tgttctdatt 

tittcaatagt 

gaacto atcc 

gtoaggagtt 

aaaattagct 

gagaatc.gct 

actittgggag 

cacggtgaaa 

gcaccitgtag 

aagagcttgc 

citctgtctda 

gatgataatt 

cittacaatitt 

gatgtttcac 

catttagtca 

agaatggcta 

cagaaactict 

tittgg cattt 

totacccaag 

tdag cccitat 

ggaaaaccala 

attctgagtg 

catttctaga 

Cggaggcaag 

titatgctgga 

tacccitta.ca 

gcaccitaatg 

aaagcaattg 

agcggttggit 

taaagaaa.ca 

aga Cacagag 

tgaccaaatg 

tittaaaaatc 

ttacccagag 

gattggcaaa 

acatgtgtac 

accoattaac 

totcc.ccacg 

gttcaatticc 

ttgcticagaa 

ttttittatgg 

cgc gatcago 

gagtgtggtg 

tgaacctggg 

gcc gaggcgg 

cctcgtttct 

toccagotac 

agtgagc.cga. 

aaaaaaaaaa. 

gcaagttata 

aataaaagag 

caaggaaaaa 

ttaaggaaat 

taattittaaa. 

cataccttgc 

tottaaaaat 

aaaaataaaa. 

ttgtaataac 

cattcttaca 

aaagaalacca 

gaaagcaaaa 

ggttgataca 

ttgttggtaat 

atgg tatgta 

atattaagaa 

gaaaagatga 

tncttgaaga 

aaggagaaag 

gatatoaaat 

gatgattittc 

agaaaatato 

aag catctgg 

cgctaattitt 

aacgtgcagt 

togtoattta 

acaggc.ccca 

caccitat gag 

tgatggtttc 

citgcttagta 
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citgaccaa.ca togtgaalacc 

gc gtgcact g taatcc.ca.gc 

agg Caggct g g gC gCagtga 

gtggatcatg agg to aggag 

actaaaaaaa tacaaaaaaa. 

togggaggct gaggcaggag 

gattgc.gc.ca citgaacticca 

aaaaaaaaaa gaaagaaaat 

tatttgataa agg acttitca 

gacaaacaac ccagtaaaat 

atacaaatgg citaatcagoa 

acgaactaaa accaccatala 

aaaatggaca atactgagtg 

cagtggcaat gttaaatgat 

ttaaactitat tatatgaccc 

atacatgtcc acaca agggg 

accalaattgg aaggaatcca 

aataattcaa caataalacct 

gacacagaag accacaaggit 

citgtagagac agcagat cag 

agcaggcagg aggttgctitt 

ggttcacaac totataaatt 

catttcatcc aagtaacgct 

atgaataa.ca aaataaacco 

gag caaaaat aatgaaaaaa 

aaaagaaaga aagaaatgaa 

aacaaatata caaaataaga 

gagtgacitcc tdaatcc citc 

taggaaaata taaattacca 

gtttatcaca gagatggtaa 

titcca acago tttgcaagtg 

ttittaattitt tatttittaat 

tttgttacat atgtatacgt 

cattaggitat atctoctaat 

gtgtgtgatg titc.cccactic 

tgagaac at g c ggtgtttgg 

cagotgcatc catatoccta 

titccacggtg tatatgtgcc 

8004 O 

80 100 

80280 

804 OO 

804. 60 

80520 

8058 O 

80 640 

807 OO 

8076 O. 

8O820 

80 940 

81 OOO 

81060 

81120 

8118O 

81240 

81,300 

81360 

81.420 

81.480 

81540 

81 600 

81660 

81,720 

81780 

81840 

81900 

81960 

82O20 

8214. O 

82200 

82260 
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tttittcctgc agctgcagag agtgg cagat agcatcc toc gtgataaacg cctattott g 84 600 

gctagg.cgca gtggct cacg totgtaatct cagcaacttg ggaggccaag goagg caggt 84 660 

caccitgaggit caggagttcg aggccago: ct ggccaacaag gtgaaac coc gttctotacta 84.720 

aaaatacaaa aattagttgg gtggtggcgc acaccitgitaa toccaccitac ttgggaggct 84780 

gagg caggag aattgcttga acctgggacg to gaggttgc agtgagctga gatagtgcca 84 840 

citgcactcca gcc toggtga aaagagtgag actictatoto aaaacaaaca aacaaacaaa. 84900 

caccitatcct td.cctatgtc attittaacaa aggaggaagit aaatcccct g g atttcagag 84960 

gctgatgcto tdcc.caagaa aagcaa.ccct aactt.ccc.ca aaggctaaaa ttcag actoga 85020 

ttggctctgg cagagatatt taaattgata cctotgtttc citcaaaggta taag.cctittg 85 080 

cgaactittct ttggtttcto tcttctotca caggagg cag gggataaa.ca aatatgttag 85 140 

atttcttatt taaacaaaga gcttgagggit tittgcct cat cqaaattaac agaga caagt 85200 

tgatgctaat atttittatgg aaaatcgaat atgcaaaaat agccaaggaa attcc aggga 85260 

aaaagtaatgaaagaaaata totaccaaaag atgttaaaac attittggaaa gocacagaaa 85320 

ttaaaagtgt ttgatcc tag catataaa.ca agcagacaag gggctgggca togtgactica 85.380 

tgcc totaat cocago actt totgaggc.cg aggctggtgg atc acco gag gtcaggagtt 85440 

cgagaccago citggccaa.ca togtgaaacc togtotgtac taaaaataca aaaattagcc 85.500 

agg catggtg gcacgcacct gtagt cocag citacttggca gg.ccgaggca ggaga attgc 85560 

tggaccctgg galagcagagg ttgcagtaag cc.gagattgc accactgcac to catcc togg 85 620 

gc gacagagc aag actictat citcaaaatta aaataaacaa acaaacaaat aaataaataa 85 680 

acaggcagat agatcagtgg aacagaataa aatccagaaa tag actoaaa acattcagga 85740 

aaac agtata aaataaaggg gacatttcaa atcaatggag aaaagattag titatctoaga 85 800 

aatgaatggg acgattgagt agacitgggaa agagtaaaac toggagcticta cacacaccala 85 860 

aatacattcc agatggggct aagattittat atatotatat atgtttaaat aaag.ccatga 85920 

aagaactaga gcaaacatga gagatttatt tittataatcc cagacggtgg caatcttitcc 85.980 

aagtgtggca caaaagtcag aaatcattaa aaaaag acto ataaatccaa citacacaaag 860 40 

ttagacattt citt tatggca aaaaatgcta totaaaaagtc. aagagatcaa toataatggg 861.00 

ggaaacattt gtaacacata caataagctg. tccaatttitt taatagt caa agactittaac 86160 

attaagaaac agaccagotg gotggg catg gtggcto gag gotgggggat cacttgaggt 86 220 

caggagttca agatcagtct ggcca acatg gcaaaac coc gtc.to tacca aaaatacaaa 86.280 

aattagctgg gcatggtggg gcatggtggit gcatgcc agit aatcc cagot acticaggagg 86.340 

ttcttctggc titctdagctt gcagacagoc tattgttggga cctitatgatt gtgtgagtta 86400 

atacittaata aactcctgtt tatattatgt gtgttgttgttgt gtatatatat gtgttgttgtgt 86.460 

gtgttgttgttgt atacacacat atactggaat atatgtatat acatatatac atatatacac 86.520 

atacatatat atacacatat acatatatac acatatatat acacatatac atatata cat 86.580 

atatacacgt atacatatat acatatatac acatatacat aaatacatat atacacatat 86640 

atatacatat actatatata tacatataca tatattoatt coattagttctgtc.cctcta 86700 

gaga accotg atgaatacag toggctacac accitattgga atggccaaaa cccagaacac 86760 

tgacaa.cacc aaatgctggit aag gatgtgg cqttttittat cogcattcat to citgatggt 86820 
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to citggggag gotgcaatgg to accitcatc. caccittcaga ggcaggtgct ggaggaggaa 891.60 

aggatgtggg agttcaagcc ggctgcagag goccaagagc ccagatggtg toctitccago 89.220 

aaactggaga ggc acticcitc citaccaggca gcc actocco cactcCaggg ccc.ctggctic 89280 

agctagggaa gtggggctgg gtttcacccc ctdct catcc cctaaggc.cc agtgctggac 89.340 

toagtgcago acctg.cccag ccatctotag cagogg cata aag cataaaa totaaggccala 89.400 

tgttacgtgc tigccttgaca totggtaaaa totgaagggc citcaagtggc ctaaatgcaa. 8946 0 

gctcctgtcc caccitctgct cocataaata g g g totccca gctgggcaac ccttcty atc. 89520 

ccagggiacca ggtaccacco citgtttgttg ccalagtagca ggcttcagtt Coctoccagt 89580 

citgcggaatt atttaacaac citcatgaaga aaccaggggc cactccaccc totgt attag 89640 

cctgttctica ggcagotaat aaagataccc aag actoggt aatttataaa gaaaagaagt 89700 

ttaattgact cacagttcca catggcttgg gaggcct cag aaaacctaca atcatggtag 89760 

aaggggaggc aaa.catgtcc toctitcacgt ggcagoagga aggagaagtg citgagcaaaa 89 820 

gggggaaaag toccittataa atc catcaga totcatcaga attcacticac totcatgaga 89880 

acag catgga ggtaaccocc acatgattca atcaccitccc actgggtocc toccacgaca 89940 

tgtggggatt atgggaatta caattcaaga tigagatgtgg aaggggtoac ggccaaacca 90 000 

tatcactcitt gttactacca aacctgctgt coaacaacco tactgttcac totgctdttg 90060 

agcaccacct catgtggc.cc to catago cit gcagtgg ccc titc.ccctggg citacgagtat 90120 

atgtgactag aaaattgc.cg toggtotcac citatccagtg ttgggtgttg tdtgtc.ca.gc. 90180 

ccitagagtgg gacitcc titcc citcac gaatg g g g togaatag aaggtgataa aaagatctga 90240 

gtotagggat accitaggagg toggaatctot totcCatgca tag catgagt gat cacaggc 90.300 

citgaaaccala aagggacitta ggtotggggg agagattatt titcCaggtgc tigaatattoc 90.360 

tgggataggg gagggagcta aac aggttcc tocccaaagg aagtgagaag ggggtoctag 90 420 

caacttctica gggatttaga gctgttgactic cagggcc titt gttcagagga gctaccttgc 90 480 

aaggaactitc tagaagaatg cittctotttc. tcagdatcca toctoccatt toatagtcgt 90540 

gcc.cac gatg ggcc.ccgtct coctogaactt gatggctgaa tagaagtgta gcc toccagg 90 600 

ggcatctaaa gocacticaga gcc cottacc cagc.cccago agg caccitgc ctdgctg.ccc 90660 

ggtoctoagg gttcc.ctgtg cattgagcaa tatcc to aaa gtgaccacca ggggg cago a 90.720 

gcacco agac toccitt.ccac tocaccitgca gatcaacaaa titccagtatt ttgggggaat 90780 

atctgtgata acttggctac toctittactg accitcaggta aatagacaga ccaatgtgct 90 840 

tgaggagcca attgctittaa atctoctogac toattittittg tattaagayt tattittattt 90900 

atgcaattat tctgtttact caaag actitt accagaagct g g g to cagtig gctcatgcct 90960 

gtaacco cag cactittggga tigccalaggtg a gaggat.cgt toggagcc cag acattggaga 91020 

ccagotctggg caa.cat agtg agaccc.catc. tctacaaaaa atttaaaaat tagctggg.cg 91080 

ccactcatgg toggcto aggc citgtcatc.cc agaactittgg gaggcca agg caggtggatc. 91140 

acct gaggac aggagttcga gaccagocto gtcagoatgg toga aaccocg tittctactaa 91.200 

aaatacaaaa attagctggg totgg.cggtg ggcacct gta atcc.ca.gcta citcgg gaggc 91260 

tgagacagoa gaattggttgaatctgggag goagaggttg cago gagcc g agattacacc 91320 

actgcacticc agcctgggca acagagtgaa acticagocct coatc.ccgac cocagaaaaa 91380 
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tgttgcc.gag gotggtottgaactcctggg cittacaggat cogcc cacct c gg.ccc.ccca 98.280 

aattgctggg attacaggca toagccaccc to cittgtc.cc citgct cactt cittaggagct 98340 

taaagtagct gagtagaa.ca toggcc to gag tagaacatgg cctogggggg actgttgtaa 98.400 

citac aggtga aggatgtatt toggalagaca gtttato goc agaatcrota toggaaagaca 98460 

aatticcaa.ca cittgcc.ggga C gg.cgctgtc titt.cccagoc aggatgggga citgttgacatt 98520 

gcacatcatc ttgttgtagga caaataacct cagaaaccta gctccitctoc agcttag acc 98580 

cagagctatt tottcattga attggitttaa ttgtaaaaca taccctgaac ccagdaccag 98.640 

citgaag acat citggcaccitt toc gagg.ccc citctitccitct accoatctot gaactctggc 987.00 

tgttgttctoag agttctgtta cct gotctot totctitccta citctoctotc. tcc.cagg gtg 98760 

actgcaccitg citccaggcto acctgcatgg ccatgaccca gggct citctt taagcto cag 98820 

agcc atgcgt coagtgacct gctaaggaga tiggttcc citt togccatccc caggotcctt 98880 

aaagttaa.ca citccaccctg. tcc totcaga gactggc.ccc tocct cattg agctgagtgg 98.940 

caacaccact cactccaaaa totgcatcac totcactgat gactgcaatc. tcatcatggc 99000 

agttcc catc titgaaggcct tccttggctc citccctgcct tcagg gtgaa acticcitgg to 99 060 

ttctgcatgg atacagg.ccc taaatttgag agtctatgca toccitctoca attccactgt 99 120 

tgccactdtg cccagaccct atgctccatg gtc.cctgctg goccc.ggagc citctacacat 99180 

tgttgcgtotc cagotcagac td.cgccttct tcttgg.ccca toaaacttct cag caatgcc 99.240 

tact catgct taaaattcag cccagotcitc accitcctitcc cgaagcctgc tictagatacay 99 300 

ggggctggat cago actdtg cacac catga ccc.ctgctaa cct catcat g g to aggatct 99360 

ccaggc.ccct tatcc.catcc citgcc ctd.cc atccagocto gtgctgggca C goalaccaca 99 420 

caggagctgc ccatgaatgt ttatcgaata gatgccacca gaacttaata ccttittgacc 99.480 

agtggggctt gacitctittat aacctgctta citccaatgaa cagatgccaa tdag citgtct 99540 

cc.gaagctct aactgactcc cittittccaga agg gcagtca totcccaccc tdaaccacag 99600 

totcagaagg caggagtgag gag cagaaag agctoagatt ttgggattcc act gcc.gc.ca 996.60 

caggitttgga ttctag ctitt gctactitcct ggccacatga toctogacag tittccittaga 99.720 

attgttcagt caagttttitt tttitttittct titccaaagta gcg agaaaca ccactgacat 99.780 

ttgcgggctg. ittgaat cact gag caggtgt gtagagtggc tigacago at g togg cacatgg 99 840 

caggtocaca citcagtgg to citggg tagga gtttattggit ttittctacct cattaagaaa 99900 

ttgctogcc.ca aggatttggg gctittggggg tittaggcttg gctitt cotgt ggctgac cat 99.960 

ggcagotgtc. ttctotacgt totggagaga toaga catga atgagaatca aagattgttt 100 020 

gtggccttitc ctdgtttcta ggcttittgag totgtgcaga gatctgtcag g g gttaa.gct 100080 

gcctgggcto aagagattica ggtoottgtt cittgtacaaa act agcattt agc.cc catt c 100140 

taac catcgg ggtagg cagg aattgtttgg talacagatcc aaacticaacg citcaiaccatt 100200 

totttittaaa to acco gaaa ccactitatga atgcataaaa ccctg.ccc.ca gaaaacagac 100260 

agacctggac citgatact at gatgtaattt coaaaaacco agaatgatca caattggcaa 100320 

ataattctgc caccaatcac tottagagag totttccaac titcatgacca tatgaaggta 100.380 

gaattatggc aggcgacatt togalagatcca caagttaatt gotttaaaac toataaatcc 100 440 

atacagoaaa ttaagagitta Catctgcaat taatt cataa tagtgagttc act gaga agg 100500 



US 2006/0234216 A9 Oct. 19, 2006 
58 

-continued 

cittgttactt agatccagat g g actittctt atgtccaaag aag caaccaa aaacatctgc 100560 

tittgaaaacc toccaag.ccc aaaccatcct cagocttgtt ctittagaatg ctittagaatg 100620 

accittgttaa aatgcagatt gct cotgitaa toccago act ttgggaggcc aaag.caggtg 100 680 

gatc acttga tigtoaggagt ttgacaccag cct ggccaac atactgaaac cocgtct cita 100740 

citaaaaatac aaaaataaga caggcgtggt gg.cgggcacc totattocca gctatttggg 100 800 

aggctgaggc aggagaatca cittgaaccoa ggaggtoggag gttgcagtga gccaagattig 100860 

tgcc attgca citcctgcc to ggtgacacag cqagacitctg. tct caaaaaa aaatgcagat 100920 

tgctgggcto tattitt caga gtttctgatt togtagaact ggagcgggcc toggaatctg. 100.980 

cattcc taac acattcc.cac gtggtgctaa tactgctggit citggaggc.cc togcttggtoga 10 1040 

totattggaa to accggggg agcttittaga aaataatggit toctoggatct caccoctaga 101100 

gattittaatg totttggtot g g gttcctgc citg actoaga gacitttittag aaaccitccca 101160 

aatgatccita atttgtagco aagattgaga accactdggc tigtggtgtgg gacccitagga 1.01220 

aaatgaccaa togccttittg togctgcaggg tacctggaag aattittgcaa aaatatagaa 10 1280 

atatgatcto actgactgtt tttcaaatct tatttgttitt ttacatttitc titttittggcc 101340 

ttgtttgcct citgatacagt citgaaaagaa attgcagaaa gaaactcitcc agt cittcagt 101 400 

gtaaccitcag citgtc.cccag totcacacac gotggtgcct tcaattacaa ttctoctgtc 101 460 

agagcttaag to cagotaat taactg.ccitt toaaatgaca accotatatt tittaaagaat 101520 

ttttittaaaa cittcacatgt aatttattgc attgcttittg citaaatgtcc tocacaccoc 101580 

caatgcct gc taggctgggit cqc catggta tttttgttgta acgagtc.tca aaatgagttt 101640 

ggcaatgtct cogtaatagt cagoatggtg taaatgacag totggatctg. catgtcattt 101700 

gggattittat atcagattct citaggttcat ttctatoata cqtgatgcca aag cacccac 101760 

atgcc.ccgtg gctgcactitt Cagacagttg gacitcaaaca gagtgggaga gcaactgat c 101820 

caacaatctgaattitt caga aaacggggct cottagagat gagatggctt gccaaaagta 101880 

atctotccita totagaagtac atatoctorag caaactaacg caggagcaga aaaccaaaca 10 1940 

cc.gcatatto tcacttataa gtgggagctgaac agtgaga acacatggac acagg gaggg 102000 

gaacaacaca cactggggct totcggggaa aggtgggtgg ggaagag cat tagggaaaag 102060 

agctaatgca C gotgggctt aac accitaga tigatgggttg acaggtgcc g caaac catca 102120 

tggcacatat titatgtctgt aacaaacctg. cacatcctg.c acatgttccc tdgaacttaa 102 180 

aaaaaaaaaa aaagaaacaa aaacaaccala ccaaaaatat atctaaaatg to atctgtta 102240 

gcaattgact cacatatt at tagtatagaa aagag caatt Cocaggacct totacagagg 102300 

aag caggotc aaaacagotg aggaataggc cacttittatc agatago att goatc catgc 102360 

acatgggggt tdgcttctta cotaaatatg ccatcagaaa toatccttgttcctgtc.ccc 102420 

totagottttg tagcttgcac agtgagtaaa gqgatggtgg agg cagaaat gg taggagcc 102480 

agagatgttcaaaatc catc tdatgcttgg cct gtgctga acgttcticaa actgtggcct 102540 

tgtcaggc.cc agaaagtggg gtggatto: ct gg.ccgtttct gcttctgcct gggtgtgaga 102600 

tgttgaatgct gcc cctactg aaggg tagtg caattittittt tttittcttaa aag cittagac 102660 

ccagagctgc taatctactg. gaaatcactc agg acac agg gctctgggca gctg.cgctda 102720 

gc gaga cacc togcaaatgga gaccalacggg gcc to cagoa ccctdgagtt cogta aggcc 102780 
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cc.cagotgaa cccaggggag aagagggcag toggtgg.cgc citc.gctgctic toggcacaca 102840 

ccaccitcttctgacttctoc cacgtgctcc ggctgttgtcg cctatoag.ca citgataacag 102900 

cctggaagct titcagaacag aagctttccc agcatgg gaa actictoattc tittcttttitt 102960 

ttaattittcc aaag.cctitta tittctaag ac caactgtggc ctaccc.gtgc ataaactggg 103020 

caggct gtag acagoaggct toccaagtaa atact acago citt.ccitcc.ca atattgagcc 103 080 

citgtcc catt gatcctgcag g g gagatgtg taggg cattt gttcacgggg aggccacaag 103140 

tittgggcc to tcatcactgt gacct cacac ccctgttgag totgtcgtaa acagaggagc 103200 

cgttcttcaa gocccctgcc citgagtgcac cccitctoatt cittttgttat tattagcaaa 103260 

titcc.cccagt toctaatcat tctittcttaa goctttagtg actgg gtaag gttcttgttgg 103320 

citgacticcaa gotttcttct aaaaggaata gattotaggg gtgagtagag gag acaggaa 103380 

tgtcggagtc agagcticagg aatctgggitt coag.ccc.cag gtcaatccta gataaac tag 1034 40 

agggctccitt aacttacttic cotaggttga citctgggittt ttittatcacg citcgacagga 103500 

citccittatgc atttctitcga aagag catcc agtcttaaca toatcatttg gccitcatttg 103560 

gtttaagaag cagaattagg gtaaaagcaa tatggataa gocto attitt gotgaatatg 103620 

atcttattga gacaagaatt citgagtcaat tigtoctitgga accaactgtc. tattgtttitc 103680 

atctittatca caacactatgtccaaattitt ggaaacatgt titcccitccta gcagaaaaga 103740 

agcc accoag ggccaccaga tigctt.ccc.ga cacttggctd gctttgttctg. gttcttctato 103800 

cittc.cccitat coccagag to agtggg tact aaggtggcca gggtogctoa aggaatcaga 103860 

atgcaa.ccgt coag aggc.cc agaatcagac totcc totct gattaggaaa gtgtttcct g 103920 

ccaccitcc.ca gggggatgtg g g g totggct tagtctggit gcttttacca ggagctt.ccc 103980 

agacct citct atgggtgatg gagagagagt citggggtgtg aag gatggala atataaacac 104040 

tgaatactica gagagt cagg ccago gagct ggtgaggaga citccatcaaa citcaatatga 104100 

aaac atgggt ggg.cgtttgg g gatggataa taatgacag citgaagttcac acatcaggag 104160 

ggaaggaagg actic to atct tcago: aaatg acataaatct ggggagcctic agitttcc to a 104220 

cctgaacagt gagaatgatg gaatctaccc tagtatata toccaggtot ttgttgcago a 10428O 

tggaatcago coccagoctt cotag citctt gctittattitt attittattitt agagaccaag 104340 

ccitc.gctotg to acto aggc tiggagtgcag togcgc.gatc ttgacittact acaac citcct 104 400 

cc.gc.citcc to ggttcaagtg attcticcitgc citcagoctoc taagtagttg g gtttacagg 104 460 

tgcatoccac tatgcctggit taattitttgt atttittagta gagacggggt titcac catgt 104520 

tgcc caggct caa.cat gcct gggctgaagc gatccaccitg ccttggcctic ccaaagtgct 104580 

aggattacag gogtgagcca cogtgcctgg cct cittgttt tatgtttgct gttcticgctg. 104 640 

taggtgaggc attcccacca tattoccittg ttaaaatcct actgg ccctt caaatgccag 104700 

citcatatoca cactgtgtct gaccotgatc cagaatcctd tocccttctt td accocittg 104760 

tatatatott toctacagtg citggtoatat tctaacttct aatcatttgt agacittatct 104.820 

gggcatttitc. tcc caggagg toccaaagga cagagaccat cittgcto acc tttgtc.ccca 10 4880 

citccago acc cagaatgttt caataaggitt titcctgaatt aagtgggaag caaagtatta 104940 

gattcaatac Cactacaatg ggaaagtgag tdaataattg ataaagtata citatgctctg. 105 000 

gaaatagatt attgagtaat cagaggaaaa cctottgcaa totag tatgt titttatatat 105060 
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ggagaagggg cagtc.cccaa aag acaatcc catgaac citt citagg gaatg acgtocaggc 107400 

to caggcticc toc totgcag gogggtogca gaggcaggitt cott gacctag gacitagaaga 107460 

cattctdtag g g toactgcc tocatggtot toctitgg cag gtcacttctt cotgggctitc 1075.20 

gaccitcggtg ttctgatggg gac gagggtg attggaggcc citcca agggg to caccgatg 107580 

tgtc.ctgtgc accagg caga accago attg ccctacagtg toggtgcaaa atgaaccoac 107640 

atggcc acgt toggaaagtcc tdaaatgttc atagoctato acatgaaatt gcactgttgtg 107700 

aaatctattt attcttttitt tttittittctt ttttittctga gacggagtct caccotgtcg 107760 

cc.ccggctgg agtgcaatgg cac gatctog got cactgca accitccacct coctogttca 107820 

agcg attcto citgccticago citc.ccgagtt gctgggatta caggcaccgg ccaccatacc 107880 

citgctgattt tttgttattt ttagtagaga C ggagtttcg ccatottggc caggctgg to 107940 

togaactcct gacittcaggit gatccaccc.g. cct cqgc citc ccaaagtgct gggattacag 108000 

gtgtgagtica gcgtgcc.cag actgaaatct atttattota toggaaaggat cagagct gta 108060 

gaaaaatcct tatgcatgta aaagttctitt gtgtttittac ttgcaataac tagaatctaa 108120 

acatccaaaa atagaaaata taggtaatta aattgtagta catatgatat tattotacat 108180 

agtagaat at tatgtggagt cottaaaatg tttacaaata atttataa.ca acatggggcc 108240 

ggg cacagtg gottacacct gtaatticoag cactittggga ggccalaggtg g g toggtoac 108300 

citgaggittag gagttcaaga ccagoctogc caa.catggtg aaacctgtct citactaaaaa 108360 

cacaaaaatt tagctggg.cg togtggtggg cacct gtaat cocagotact toggagtctg. 1084.20 

aggcaa.gaga titcacttgaa cccaggaggc ggaggttgca gtgagccaag gttcacgc.cac 1084.80 

tgcacticcag cct ggg.cgac aagagtgaag citctgactica aaacaaacaa acaaacaaaa 108540 

accoaacagg g gagatctitt at attatcat gttacgtgaa aaatacaaaa acagaaaa.ca 108600 

aaacaaaaac cccacaaaac toaaggccitt aaattgtaaa tatgagatgc caggcattat 108660 

toccaaaatc tataaggaag cacaccalacc accatgttaa cattgtctat tagtggtagg 108720 

cctattggag atttattatc ttatttatgc tactitcatgt tittcctitcct tittttgttitt 108780 

gcaacaactc. totattagtc. tottctoaca citgttataaa gaact gcct g aaactgggta 1.08840 

atttataaag gaaaaagtct taattgatto acagttcago atggctgagg cct caggaac 108900 

ttacaatcat gg.ccgaaggg gaa.gcaaaca totcc ttctt tacatgg cag caggaga gag 108960 

aagtgcagag caaagtggaa goaaaag.ccc cqtataaaac catcagatct c gtgagaact 109020 

cactcattat catgaaaaca gcatggaaga accgcctcca to atccaatc actitcccaca 109080 

aagttcc citcc togcaa.catgt ggggattaca atttggatta caattcaaga tigagatttgg 109140 

gtgggg acac agccaaacca tatcaaactc tatgtactitt aatatttaag gaaaattaca 109200 

taaactittat citgaaaattic cct ggattct tctoctoaag gtcatgctgt acatatgcag 109260 

gatcctcctg. cctacatcto caaatggata atggattgaa goaaaatgtt tdtcccacca 109320 

aacattgatg totalacccitt ttagtaacaa ttcatagacc aggtaaa.cat gtgtggagca 109380 

gcc.cagat.ca gctggaggga gcattattot catcagagtg toggaacaatig cct acco atc 109440 

tgtcagotgg titatggtgaa gacagtataa atggaag cac totcagaaac taaaggotta 1095.00 

tgtaagtgat gctgttctta tdtctoctot tactcitctat cocacatatg atgaattatt 109560 

ttattatgat gatgctgtag ttgttattitt citatttgaaa tdaaaagaca to attacaga 109620 





US 2006/0234216 A9 Oct. 19, 2006 
63 

-continued 

cctocaccat cotg.cccc.ca cataccccaa tag cacacatg tdcaacattt gttctacaat 1960 

toaa.gagcto tctaga.cccc tdatatgcta ggcaatticgt ggctgccaca ttaggaacco 2020 

citgatttagg g galagg acto ttittctocat tag acaaact caactgttgta gcatcaattit 2080 

catgggtota citgtgtactg td.cccaaaaa atgcc actoga atgct gcct g actggtggat 214 O 

agcaag act tcc attaatg togg to attta ggttgccitct gcc caggtot to agg to att 2200 

ggcactaatt cacaac acco toaagttcacc cagggaagat gag acacagt togct gtaga 2260 

cc cacagttt gogcattaca gctg.cccttg aagttgacaa atalaccacaa cottcaaatt 2320 

gttatgaaaa gag cacaaat coaattaaga aagctttitcc aaaagaaata acagtgttcc 2380 

taccccctct gtcactictoc accoccittitt tdtcccagaa taatgttgttg citgataggaa 24 40 

catggataaa ttaattacag totggaatgt tatto atggg taggaaagaa cactaaatct 25 OO 

actc.gcacaa tatttgatat ttaaagataa acattgcctt tatgtttittt ttittaaacct 2560 

cagt cago: ct agtttacgaa gacataggta taatccttitt aaatgctgtg gattittittaa 262O 

togcaaaggit aacaatatgc tigggtgttitt accoagc.cag agaac cagga gatgcaggaa 268O 

tgagattago atctotttag titccttgcat atttgatatt attittggtgt accitccaatt 2740 

cctgataa.ca tagaagaact cittgttggttg aagtc.cctga aatggaagga tattggtaac 2800 

cctgaattta aaacaag cac agg cagoctt totgg gaatg totgtgaagg to accittcta 2.860 

gaaacaggac totccatago cattgccatg gtttctgttgt catttcaac C agaac cittag 2920 

gcctggaagt citggatggat gtgggttggc atggtoctot atggg catta aatgaataaa 2.980 

tggatatago agagggagta to cagoatga citcaaagaag gatgagagga aac at attca 3O4. O 

aataaaatct ttagaaaag.c aaatttcaaa aaaaaatgct taagtataaa atattittgat 31 OO 

gacaac catg attittcaaat tdaattctta ttctaagtaa togtotaatc tdaacttaga 316 O 

cctotttcct taattitttitt citcaataagc ctittggtgtc. tag to agttcaattcagtat 3220 

ttactgagtc. tctatacaga cagggtataa gqc attaatc aaatgtatgt coaaaattgc 328O 

ccaccatgca ggg cagagct aaaatgccita acaccc.citcc totcaccaac acatc.ccc.ca 3340 

cc.ca catcto caaag actitc citggcagagg to atctotgc citgctgggac agatgtatag 34 OO 

gctocaa.cag cago agggtg gocccitctga ccaccaccitt gogg accoaca ttgct cittag 3460 

aactattoct citttitttcat cottgaagcc cccag caaag citcagoctda atcaacttitt 3520 

totaggaatc tacaagttt coaggmtgat titcct gaccc agt cagatcc tottcCatct 358O 

ttctittgggt gttcaattitt citac 3604 

<210> SEQ ID NO 2 
&2 11s LENGTH 113 604 
&212> TYPE DNA 
<213> ORGANISM: Human 

<400 SEQUENCE: 2 

tgtcagaaaa agatacaa.ca tittaataacg atggaatgta aatat caaat atttittattt 60 

acaaacaaat aaaagtttitt atatagaact aaaatgattt citata acacc tatttitcact 120 

gttcttcaat atttctottt taacttittca aagattittct ttittaaaatt tttittttgta 18O 

gagatgggat citcactatot talacc cagtc. togtotc gaa citcctgg cat gtgatcc to c 240 

citcc ttggcc toccaaaatg citgggattac aggcaaaagc caccacgc.cc agccalagatt 3OO 
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ttctttittitt attgttctgta tittaagatat gcaacaagat gttctgacgt acatatgtgg 360 

agtgattacc acagacaagc aaattaa.cat accgittaa.ca tattacacca accattaa.ca 420 

tgtc.catgtt cqtgtgtgtt ttgggggggg gtatgtgtgg taagagcacci taaaaccitac 480 

totcittggca gattitccagt atgcaatgtg tacaatgctt ataaacattt ttctittatta 540 

aaacaaaa.ca aaaaac cqcc acatatatgg aaagagctgt gctggatgcc taaggaggaa 600 

gcttgatggit totaag caaa goccaaaaag togtotgatc tatggaaaaa citggaaag.cc 660 

ggcaaaattit gctgtgagag coctittctdt gctcc catct gtgctgatct gctttitttcc 720 

tacaagagcc cattggccitt ttatagttcc toggggaaaat gaa.gc.ccc.ca cqgttgttgcc 78O 

toctitgagtt coagg acttic cccctcitcct tcc catccag tittta accoc cacacacctg 840 

tggcctgcac gotgggggitt cittittctgtt tottttgatc citctitccitct ttgaaaatca 9 OO 

totttgtaaa acaaaccitaa tacgg cacca titt.ccgtcca gattcatgct coaggaagaa 96.O 

agggtgctgg aggctacagg g g g goctoac agcc.catgttg atctotgtgt tacattcatt O20 

titcCactaac agaaatcaaa galacataccc toccattcgg cct gtgacag gggtotttgt O8O 

taactittggg tottgctaaa gttcagtaat gttcagggcaa acagaacaca aggaagctga 14 O 

gacgttctict ggctitt.ccgt togcaaactag goctogttgat gatggtgaca agcttct caa 200 

toccagaagc atgaagccag caaggctggg aaag.caccitt gogggaaggc ticcatcagaa 260 

gagaatcaac tittatcaaaa cittggtttgc tictatolacag cagoggcatt to agaag cat 320 

ccitaccaagt togcttgtttc attgataaac taaagaalacc ctacatgttt goagagttct 38O 

tggtgaggcc tottcattgg aagttcgtoat gcttgttgttgt atcittagaga agaagaaaat 4 40 

tdcagtagitt cotcagtcaa atggtgtaat coacticcaga atcattgcca totcttctaa 5 OO 

tattotgaac Cagg cacaga gaaagtagaa gotcagtgca tagctaaatgaaattaccag 560 

agattatcaa td.cccc.catt tocagotttt cacaaaacca ttgttgctcac attaatagoa 62O 

tdaaggaaag cittcc tactc. totgagctica attagaaacg. tcatgitattg ttaatggttt 680 

tgaaaaggtg aaaactittct titt coagagt citttittcatc ggaatgataa tottagtacc 740 

ttgtaaatag atgaggtggit to atttcatc acago cagaa totagaatta totaccattct 800 

tittgggatac agtgagagct tttitt.ccago Cagacacaga atgggcaata caggtaaggt 860 

ccctgttgtc atggagctica agttctgtta gagacaggaa agaaaaaaac aatcaataaa 920 

acaggaaaac titcataattic aaagaa.gc.ca cqcacagotg tdagacitat g cacaggcacc 98O 

attcacactg. tag actaagt gacagotgcc ccc.gggittaa gocct gccitt gcc toggcaa. 20 40 

cagtacatgg catcc.ccaca caattcagat aatacaaagt gctato aggg aaatgtgaag 2100 

aaggaagaag CtgtgcCaag attgggggala aag Cattaga ggcagagaga gcagcgtatg 216 O 

caaagatgct gaggcagtcc gtata attgc accatgaaga ggtocctgtc. citaatctotg 2220 

gaagctgttga atatgttacc ttacctggta aaatggacitt to Caggtgtg attattaagt 228O 

taaggatctt gagatgggaa gatgatcttg gattatccag atgggacaaa togcaatcaca 234. O 

aggctcCtta taagaa.gcag gCagggggct Cagggagtgg gagaagatgt gat Cacaaaa 24 OO 

gcagaggctg. g.gc.cgggtgc ggtggctoat gcc totaatc ccago actitt goggaggttga 2460 

ggcggacaga to atttgagg to acgaattt gagaccagoc togccaa.cat agtgaaacco 252O 

catctotact aaaaatatac aaaaattagc ctdgcatggit ggcaggcatc totagttcca 258O 
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ttggcttatt tocagtttitt agctattittg aataaagctg. citataaacat tcatgagttt 4920 

ttgttgtggca tattittgaaa atttctotag gtaaatacct agaagggg.ca ttgttgggaa 4.980 

cittittgatct agttaccaaa citgtttacaa gtggctgitat cattttacat tcctaaggca 5040 

atgitatgaaa atccacttag cocacatcct caccaacact tdgtgttgtc. agtctttitta 51OO 

aatgtagcca ttctggccag gtatggcggc ticatgcctgt aatcc cago a citttggaagg 5 160 

citgaggtggg cagatcacco to aggtoagg agtttgagat gag cotggcc aac atggcaa. 5220 

aaccocgt.ct citactaaaaa tacaaaaatt agctgggitat ggtggtgtgc act gtaattic 528 O 

cago tactict togttgaggca ggagaatcac ttgaaccotg gacagggagg ttgcagtgag 5340 

cc.gagatcto accactgcac titcagtctgg g g g acagtga gagatto cat citcaaaaaaa 5 400 

aaaaaaaagt agt cattctg. gtgagtgcgt agtggitatct cattgtaatt acaagttata 546 O 

tittccaatga cigttgagcat titatgtgctt attgtatata ttttittggta gtgtctgcat 552O 

aaacctact.g. tcc attatta ttgagtcaat tttittittcaa atgatgagtt citttatgtat 558 O 

totagatgca aatctgttgt atattotaga tacaaattica taggtggittat tttitttcagt 5640 

atattacttig cctttittatt ttcttaatta tagttcttcaa ggagtaaaag actittaataa 5700 

tgatgaggcc caatatatoa atatttitcct tittatgatcc atgtgtttca gtctttgttt 576 O. 

cctocatctg. cittittaag at tittctdattig cittittgattt taag catttt atgcaaaggit 582O 

gtgactittct ttgaaataat totctittgag citttittagtt cittgaactca taggcttgatt 588 O 

tttittaaaaa goagttittgg aaaaaatcto attcactatt tottcaaata ttgcttcago 594 O 

ttcagocact ttctoctotc tittctgggac tocaactgta cittctgttag toctitttitcc 6 OOO 

tgitatctotc atactittctt g g g totatoc tattattittg ttctgtgctt cactgtagat 6060 

attittctgct gacitagattt citaattcact aatccitctot toagctttgc citatgctgct 61.20 

ggtaaatcca tocactaa at tdata cattt aaaaaataga tittctg.cgga gattctattt 618O 

attcttgggc tigacitctgga aatttatatt tttctg.gcaa attatatatt to atccaaaa 624 O 

cittcaaattig tatttccaga gtgacitttitt atttagttga ttctatattt atttgtttitc 6300 

tottttgttc ctittctgttt ttgttctaaa gtttcattta ttctacattt ttagtttatt 6360 

ttittggttct tittgctttitt gagtttaatg agttcctatt atttitccttt tatttattitt 642O 

tattttittag agacagggitt to actictato accoag acto gagtgcagt g g caccataat 64.80 

agcticagticit aacctagaac toctoggcto aagccitctitc ccaccitcago citcctgagta 654. O 

gctagg gota cagotatgca coaccattcc cagataattt taaacaattt cittttittata 6600 

gagatagagt citcagtgtct cactatotica cccaagctgttct caaactic ctdgcct caa 6660 

gtgatcctico toccitcagoc toccaaag.ca gtgggattac aggtataagc cac catgcc.c 672O 

agccitcttitt cottttagtg aattcattta citgtataaat ttgccitctaa ggttcacatt 678 O. 

gtotgcatcc cagaagttitt caaatatatg gcagttcctt totaatttaa tatcttatta 6840 

tittatgttgtt titcctottta tocatatgtt acgtgatgat atacttattt tittggitttitc 69 OO 

agatatatoa aggtgtacag actatattitt to citgattta taattcaact gcattgtagt 696 O 

aatggaacco agticta cata aagctgat at ttaaaaattt gottggacitt cittttgttgac 7 O2O 

ccagoa catg gtgagtttitt aaaac cqttt tatggacact tataaagaat gcacatcatt 708O 

tgttggittag gtgtgg gttc. tctocatcta ttittataaag gtaattaatt citattactica 714. O 
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attctatatg 

gtgcatgcct 

acaag.cccat 

atttalatato 

ttagcttgat 

tgttgcatctt 

ggagtgtagc 

titatgcctca 

titttatattit 

gggttcaagt 

ccago.cccag 

tdagtttaat 

atattoagat 

ttataaataa. 

actggcagat 

citgc gaccitc 

attaatc.gca 

ttittagtaat 

catttatgcc 

gtttgtttaa 

gctdaatgca 

gctgggatta 

gggttt cacc 

togg cctocc 

gtttaaaagt 

cattctacat 

titt tactato 

titta acttitt 

atccaaagac 

togcc.gto.ca 

citcggcgc.ca 

cagttccctg 

tittgctitcca 

ggctgagttt 

gaagcttittg 

actctgcaat 

tgcttcaagc 

tgaacctitcc 

tittadtttitt 

caatttcttg 

gattittacta 

citatggat.ca 

atgttttittc 

tattttgtat 

agcgtgatct 

gcc toccaag 

ttagtagaga 

gatcc.gc.ccg 

cctagatgtt 

aatact tott 

attatcttag 

caaaaagtta 

gCggtgtctg 

acatggtgga 

ttcacggggit 

atcacatggg 

acagoagata 

gacagagtict 

acctitc.gc.ct 

Cggacgtgtg 

attittggcca 

aaagttctgg 

tittittcttaa. 

ttgcttittat 

citacctcgtg 

ataacaagcc 

Caggga cagt 

gttctgccitt 

gaattcaaga 

titcccaccag 

tittctgcaga 

gccitatcttg 

cggagttaca 

aatttgtaga 

cacatggttc 

titt tacaaaa. 

aaaaaaatct 

taaatctgcc 

tottctitc.gc 

cctgaaattit 

atcaccittat 

tittattittitt 

tggct cactg 

tagctgggat 

tgaggtttcg 

totc.gc.ccitc 

tat cittittaa. 

ttaataggta 

to attggggc 

ttgctcatag 

gtgaggtotc 

aaggggaagg 

ctic catcc to 

gagittagaat 

totttctacc 

cgctotgtcg 

cc.ccggttca 

ccaccacgcc 

ggctggtocc 

gattacaggc 

agtgttttitt 

taaaacaaga 

ccaggttctg 

aaatgagcag 

aagtaatttg 

taattaccala 

gtgaagttaa 

CaggtggCaC 

ggCatggtga 

ttcagtgaag 

gagat.cct cq 

tdatgttaaa 

agagcaccat 

ccatgaga.ca 

atcagtttct 

tgtttcactt 

aggttgtttc 

cagtttittct 

tittcaactitt 

gagacagagt 

caaccitctg.c 

tacaggcata 

ccatgttggc 

cc.gaagtgct 

gaag catata 

cittattittaa. 

agittatagta 

tittggaggct 

cctctittgat 

calaccitc.cct 

ttggcctaac 

titcactatat 

accittatttg 

gcc aggctgg 

agc gattcto 

tggctaattit 

gaactgctda 

gtgagccacc 

cccaccitagt 

aatgaattitt 

tgctaagtgc 

gaactictitat 

citcacctggit 

agcacaa.cac 

accgcaaggg 

cgtctoctag 

acacagttac 

acaa.cccatg 

tatttctitta 

tottagctat 

ttaatgtgaa 

agttacagag 
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gaaacctaat tcctaccatt 

tgaatattitt gag to catat 

ttittatcaaa ttgtagtgac 

tagatgtctg cattttagcc 

ttatttgttt ttattittaga 

cittgctgttt cacco aggct 

citcc.caggitt Caagtgattic 

tgccaccatg cct ggct gat 

cagggtgg to tcgaact citt 

gggattacag gtgtgagc.ca 

gctagattitt attttgttat 

aggatattgt gattatagat 

aaaattataa actggatgac 

ggCaggtoca agaCCaaggc 

toataga.ccg tdc cittctag 

gtagcct citt ttaaaagggc 

caccitcc caa aag coctacc 

gaattittgg g g g g acacaaa 

gtgatttctg g gttttgttt 

agtgcagtgg caccatctog 

citgccitcago citc.ccaagta 

ttgtatttitt agtag agact 

gttcaggtoga tocacco go c 

atgtc.cggct ggtgatttct 

ttittcattga atgggtaaaa 

gctgcatttcaatttataga 

tgtatatato tgttgatcaca 

citctatotta cagacga aga 

ttgc.cago:ct coatgacaca 

gctgctttga titcccctcitc 

citgagttaga agattggcct 

cggaattctt acttgaacgt. 

accaccaaag tattoctoct 

aggacaaat g g tottaatga 

aaatacacct aataacgtta 

cittccitcttg ccacccagtg 

acticcaattt taaaacaaag 

taatgaccac ccacatgacc 

726 O 

732O 

440 

7500 

756 O 

768O 

774. O 

7800 

786 O 

7920 

798O 

804. O 

8100 

81 60 

8220 

8340 

84 OO 

84 60 

852O 

864. O 

87 OO 

876O 

882O 

888O 

894 O 

9 OOO 

912 O 

918O 

924 O 

936 O 

9420 

Oct. 19, 2006 
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aaaaaaaaaa aaaaaaaagg aaaaaaacaa alacta acatg gtcatttgca gaagggg cag 4040 

aaaaaggg to tctgccitaga cct ggggagg to agggaaag tactato gat tdgtaacaac 41 OO 

cggctgggct tcc tacaaga gaaaaag act atact cacag agc.ca.gaccc catctoaaaa 416 O 

aaaaaaaaaa aaaaaagtct g g catggtgg citcaaacct g taatcc.ca.gc accittgg gag 4220 

gctgaagcag g g g gat cact to agccitagg agtttaacaa catagtgaga cct catcact 428O 

actitttitt at tittaaaaaag agittaataaa aaataaaatgaaaataaaag g gtaaaagag 434 O 

ccagtggcaa agtc.ttgagt ggattaaagc cagcticagot aactittcaca gcagacitata 4 400 

to attittaaa gqggaaaaag cacatctotg ttacattgct taggaaatat gcttggtata 4 460 

taccctgggg caatcttatc tatttgttaa gtttcctitcc aaccoactag cct gtgttggc 4520 

caggagaggg agacaaagat cittagagcto tctaaataat agaacttaaa acatcagaca 4580 

gaga agagta tattatcttg gtgatggtaa ttctgaatga ggaaaatcct g g g gagggat 4 640 

gttctgtggg agaatgcctg caagtttatt totttagtag gtttgattat totagotgatt 47 OO 

gaaatticcitt toccagatgg g gagatctga ttctotttitc atgaaggaaa gaaaagttcac 476 O 

atgctaaaga gacggg catg totttagaac ggcagoaggc aaa.cccact g c toggat.cct 482O 

ggggcttitta citagtggcta gtcacaggitt tacct cotgc citgtgcticct tctagotgtg 488 O 

ttgaaaccoa cittgcc.ccat citatgaaccq tattoagcto cattttctga gcc.ccctitat 494. O 

cittitttgtcc atacctgttg caactictittg cacgttgcat tigtoattgat ttggtotcto 5 OOO 

ccattcaact gag cotctda cagagttcct gtcaccitctg cagtttcatc gcctagdata 5060 

gtacctggca ctittaattica to catcaaat gtc.cattgag togc cittctat gtgttaga.ca 5 120 

totgctatac cqagctagac aaagttggca gacatgacag cc.gagtggala aagatgagcc 5 18O 

ccitaalaccala taatcacaca cacacacaca cacacacaca cacacalatat atatatatat 5240 

atatatatat atatatatgt atgttatata tatgtatgtt atatatatgt atgitatgtat 53OO 

gtattaaaaa atcttggc.cg ggagcggtgg citcacacct g taatcto agc actittgg gag 536 O 

gcc gaggcag gtggat cacg aggtoacgag atc.gagacca toctogctaa catgg.cgaaa 542O 

cc.ccgtc.tct actaaaaata caaaacatta gcc aggcgta gtggcggttg cct gtag to c 54.80 

cago tactitg g gaggctgag acaggagaat cacttgaacc togg gagg cag aggttgcagt 554. O 

gagccaagat cqc gcc acto cactc.ca.gcc tdggtgacag agc gagactic cqtcticaaaa 5 6.OO 

aaacaaaaaa tttittgccitt gcaatcgttt gccttgatgt tatgtctaaa gocccacaat 566 O 

totctaaaaa cagagatgta taaaaaag.ca cacgtatata attct citgaa alacagaatat 572O 

aaatgagtica ttgcto catt taactgacat ttgttgagtg cittgttataa atatggcatt 578O 

attctagotg gtgtgaggitt accalatttitt tittaaacaaa agtaatatga atatatacac 584 O 

acacatttag tactgcata totgatgttgt gcttittgaag aaaaaggaga tigctgttgga 59 OO 

ggaaaatggt ggtggtggtg ggaagtgatt tagagtagala C Cagg galagt Citcagaagtg 596 O 

acaactag ct ggalacctaaa galacgaggag gtag Caggt galagagaaag gCalaagg cat 6O20 

totaggttga gagaatagga tigtgataatg tocc gaggaa agaga gotta citgacaggga 608 O 

gggalagatgt Caggttgac C galactgtag tagcaaagg gta actgagg aggtgtcag 614 O 

gag cct gcto agccaatggg gtaaatactg. ittaaggaatt agg acttgat tittaagaa.ca 62OO 

accatcgcat cattittaaaa goaaacaa at tdcactataa titt.coctott caaaaaggca 6260 
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citcc.cgggct caagtgatcc toccacctica gcc tocc tag tagctgggac tacaggcacg 8600 

tgttgccacca caccoagcta actitttgtat tttitttgtaa aaacaggg to tcactatgtt 8660 

gcc.caggctg gtc.tc.galacc tdaacaaaca tttcaaagga caaataatcc ataccagaga 872O 

agtagagtat ttaagaagta Cocagtataa caaaacatat tittaaaacta acatttaaag 878O 

ttittgcagaa alactaatctt aaaaagttct cattatttaa gaaaaaaaaa taaaaagtta 884. O 

taatgtc.gct ttaaaaatgt attcttittaa cittgatttag tttitcctcta tittataatta 89 OO 

gttgttagca tittatgttta agaaactaaa gqatacagaa agggtotaaa ttgct gatgc 896 O 

ccitctgaaga cctaga cagg aac tacttaa tat cittgcac catgtggtgc aggatat cat 9 O20 

agaatgtcag ggctgatcat totactgttg gcagagacca citt cacttac agatgagaga 9 O8O 

aggg cagtcc act gagagga gacaattitca ttcactaatt cqg to aggca acattgacct 914 O 

acttggtoca citggccitaga ccc.ca agagt ataaagatga gcaaggc.cgg gcacagtggc 920 O 

to acaccitgt aatcc tag ca citttgagagg citgaggtggg cagat cacct gaggtoagga 9260 

gttcaag acc agcctggcca acatggtgaa acticcatcto tactaaaaat ataaaaatta 932O 

accgc.gtgtg gtggcaggag cotgtaatcc cagctactgg ggagact gag goatgagaat 9380 

cacttgaacc cqggaggggg agattgcagt gagcc.gagat togcatcattg cactc.ca.gc.c 944. O 

tgagtgacag atgctaaa.ca toatagtaca atgtgacaag gtc.ctaa.cag agatcaatgc 95 OO 

aaaggggaca cago.ca.gc.ca gcacaaggac aggaggg cat gcctaatgca ggtoalaggto 956 O 

ttct citctica gag cagotga gagtag cagg toaatgg cag cagagagatg toggggccitca 962O 

gcatcc catg gottcatgcc toctagttta ccctgttcto citccc.catgc cccagocaag 968O 

gcacagdaac gatgggcaag goctoaa.gcc to agggtgct agg acaaaat ttagaaaaag 974. O 

aggctottct tcagagaatg cittgtagaac togttattoc aatcaca agg tttgttct citt 98OO 

taaaattaca gagtgagata totacaaggt atctact tcc taataacaga tittgcaatta 986 O 

tgccaact ga agcattcagt acagttagag aaaac catcc atattocaag agcagatgta 992 O 

ggaagagtgg citt.cccitcct cagat cagaa acco agaaat gttgtcc cac coagaaacat 998O 

ccatctoaga gaggccagag cago catcag gotttaaatc ccagoccitct gctctgcatc 20040 

cagacagaaa toc gaggttt coatcaggtg acaaag acco totccittaac caaactgtca 20100 

agct cotctg agccct ctitc ttgacitagag cccalaccato goccitataaa aactgcagac 20160 

totcagdaca catgattitcg cccaccitttg cacactaaga gacataaacg ctago at agg 20220 

ttctaagagc tigaaagctaa agcgc.ctgcc cq agaaaagt gaatgcggcc tdaagaattit 20280 

actaattgtt coalaccaaaa cct ggtgaca ggcagatagt cocct gatcc citctottaag 20340 

gcagttactt tagaaagttt gcaattataa atcctittcto tctoccittga gatgtatato 20400 

ttctaccatt cagaactgta ttgttctotct gaaatgcaaa cattcaaact citccttgctg. 20460 

gatgggtgcc ttgctctaac titactgctcc ccatcacaga cagaagtttgtttctactct 20520 

agataggagc caattaacaa accoagatca cactgaccaa cccctitccca citttctatgc 20580 

attitccactt cotgg acticit gctcaag.ccc catcc.ccact cagttacctt td cacaaagg 20640 

gaagttgagc tigggcctcitt Coctotggca atagotaatg atttcagtca atcct tact g 20700 

citttaactgg citttctttac Ctttgacaca ggtaalacaca toggaga.gcaa aatcgaggitt 20760 

tittctggc.cg ggtgcagtag citcat gcc to taatcc.cago actittgg gag gocaaggtgg 20820 
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togcc.citc.cg aggcctgggc titccagoagg gagaga.cccg gacaccitgtc. atc.gcttct c 23160 

ggtggatc.cc tdaaatgttg agttgttggag totgggcago toagatcggg cagggctggt 23220 

ttcttgtagg cccaggct to cqtgtagagg gccaagtgat gcc caaggitt caccitgg cag 23280 

cc.ccct citct g gacct acco citcct tatga ttgggtogaag ggttgggtga aaagggtaga 2.3340 

ggcc.gg gaat gagaac agct tcagaaagct cagacaaagg gcgcago at g attcgtggct 23 400 

ggaaggagac agcaa.gc.gat agacitgatcc ttgaatttgt tagtgtgcca agaagaaaaa 23 460 

gtattaatag attgttggacg acacattatc catattgctt tagttggtot aaccaaaata 23520 

agcgaatago tttitttgttt citaagaga aa cct gacaaag galagacaggg tatttittgcg 23580 

gtgaaggaaa tagaaatatt toggagttgta totaagccac ttgttactitt totgttittaa 23640 

gctaagat.ca toggatagg to cagggaaagt taaaaattitc cc.gcactitct tagattittat 23700 

gcc.cctcaaa aacatccc.ca cottgttggc titttgcagtt caaccttcag ataccagotc. 23760 

ccitcgtttct aatattgcat taggtgtaca tatgg cagoa gag caaatag cittactgata 23820 

cittittagott ttittcttcto atttgcaaaa gactictatga aaatggctgg cittgggcatg 23880 

taattgaagg gaggtgggga aaagtggtaa ttcagaggca gtgggtggga atgagcaaag 23940 

catgtcagtg tagttcacco tottgactcc caccitcacca cagoccttct gctacaattg 24000 

cagattgact citaaatatgt ttcttitccta aag agcttga attittatcac tocagg tatg 24060 

aagttgaggc agctgc.cagt atattittggc agt caggttctgttgatato a gagaggatgg 24 120 

tgaattgttga attccagagt togcagaattg ttctittagat totgatttitt taaatgacag 241.80 

cactittggitt toggagggitta atgacittacc ccaggtoata toccacacca toggtaacac 24240 

caag agtaga gctcag atct coagttgtcc taggtoctoag got actgatc tittattocct 24.300 

gcc.ctgctat cittggaatga citgcattttg ccctggatgt cqctagocto tat cottcag 24360 

gttggcatt coagtcatgg aag gagagag atttalacata acaacaatgg citgacattca 24 420 

gtgctttctg tdtgctggcc atggtgctta gtgtttacag totaatctgc aagagaattit 24480 

acagatgggc aagttgaggc tigaga gaggc caagtaactt gtc.ca agg to acactgctag 24540 

tgaacatago acatgtttitc cagagggcca gaccactgga tigtttitttca ttcatttcct 24600 

cctgtaggat cqttgg acct atttctogtt cittgactittg g gaatcaata ttctacgitac 24660 

atcaattcac togg tatgca gttittgcc to tdaaaattitt gagggaacag coag act cat 24.720 

citactgtatt totatacaac toaattaaag cagga attgt aaaaataaaa tttgtaagat 24780 

citttaacatt ttaatataca acattagcta atcactaaga ttactagaga tactcaaagt 24840 

gaaaattgta gcaa.caggitt atalacatgtt aggag catat ttctittaggg cagtcagaat 24900 

citgctgct to ttaaag acaa gtgggccatt tacacatgaa gotiaacaagc acattcago C 24960 

accatcatta tagittaaaca gatctatgat ttaaatticct atc.gctacct tatctgactt 25020 

tgaaaaagttc atggggaaaa cittggctacc ttgttgccaac toctagottg ttittcaagat 25 080 

attataatct togaatagatg gaggatgaac tttittatact tagatagott totaattgaa 25 140 

agtttgtata aaaacatctt gcctgaagtt catcttatcc ccattctato taaaggcctt 25200 

tgaaattittc agccacttitt cittaattatg acggtaagta catttcaaga gaagttgtttc 25260 

cctgacttitt gaatgcaaag citctotgcct gtgtcaggat ggtgcc.gagg ttaaag.ccct 25320 

ggagccagac toggatgggitt cqaatcc.cag goccaccitgc gaga.cccitcg atgtgttact 25380 
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taaattitt at titcCtcct ct citaaagtgga ggcagtaagc tigttt tatgg gg tagttgttg 25440 

agggctaaat gtcttaactc atctaag cac tittagccact tttittccatc tdacacaaaa 25500 

aagttaa.gct atgattattg togctataaag cattggattt cagaagaagt agggg cacta 25560 

aacaccatct gcttgacacc tittcttcact tacagatggg actgaagctic tagagggaag 25 620 

to acttacca gagggtgtag gttcttcatc cagagctgaa gtottcttgg ggg tatgtgt 25 680 

catattotaa gagtagggiac citaca aggcc ttggagc gala toccaaggct c gggctgcca 25740 

gccctgccitt citcatttcca tatgccatgg tatgg catat gacctggggit aatatoctot 25800 

galaccaaagt gctgtcattt aaaaaatcag aatctaaaga acaattctgc aactctggala 25860 

ttcacaattic accatcctct citgatatoac titcctitccct accittctact aggtotccct 25920 

caagctittag agaaaattct gccitctgaat tattgcatct gacaatttitt citgcc ctgtc. 25.980 

acttattocc ttgctcccag ataatctitcg aaaaaccaag atgagtttaa ttaac acto a 26040 

gagg acttga caaaga cact cactc.ccalaa ccagottgcg tittaggtotg gaggcaggtg 26100 

gagggacaga ttittagacitt go.gcc cittag gttcacagat gaatgggat g g gagcc.cat g 26160 

tocc citcaga agcggcgctd togctoctogc ggctacagac agctggtgag gagagctitt c 26.220 

tgcttagcaa gqgc.caggcc cqtctgggcc citc.gc.ccago coatccactt coccaccagt c 26.280 

totcaatc.gc cittgtcagga cacagoccac citctotgtgg agctcactitt citgttcacat 26340 

toccitctotc catcaaagag acatctttct aaggtggtot gcc ctaggaa citccaaattg 26400 

acctgcttct ttctitcctgc ccagatcaga cctitccagot gccitctdatg tacttgttctg. 26460 

ttgggggctt gtgttgatca ggagtgaatt cacagtctac catgaattgg aaggtgagta 26520 

togttittaaa tatttatggc titggggttitt ttctitccitcc tdattgttgaa aattcagaat 26580 

aacagttcta caccagtagc titgattaaaa agaaaaagta ggtgaaag.ca taatattitat 26640 

gtttcatttit aagttaaaac ataaatgtac atttattogc tigg acttctg. gaagaaggcc 26700 

aggcctttitc titcgagtgtg cattcactaa cittcaaatct tccitcactitt tottacaaaa 26760 

actatacctt taaagctitta cotgcaattt to cattgttgc tittctttittt tacacatttit 26820 

ttttgtagag atagggcticc act at gttgc ccaggctggit cittgaactcc toggctdaag 26 880 

cagticcitcct gcc tag cct cocaaagtgt cqggattaca agaatgalacc actgtgcto a 26940 

ggcc gttittg gttcctittaa agtagatgca gtggactgaa totttgttgtt tocccaagtt 27000 

catatgttgc aaccqtagtg cccagtgttga tigatatttgg agttggagct totaa gaggt 27060 

aattaggtga t gaggctgga gcc ctaatgt ttggaatagt gag cittatta aaagggcto c 27 120 

agg gag citct cittacccitct ttctgccatg ttggggg tac aacaagaagc cago.cgtcag 27 180 

cagoctoggaa gaggacitc.cg citagalacc cc cct gtactgc gcc citgatcc toagctttca 27240 

gcctittcgaa citgttgacaag tacctctitta ataagttcacc cagtctgtgg tactttgttc. 27.300 

taggagctga attgactaag acagtggatt aagat.ctitat gag cagtgca tacacaaaat 27360 

cittitccagtg titt catactic tittcctaatc titttacagtt gacittgccaa cago atttitt 27420 

tittccaacgc aaacttgagt citttcaaagt attcaactta gttitt cataa aaacttittgc 27480 

tttacacagt catatttcac aag.cgtaatg tittaaataag titatggalaca tagtatcaag 275 40 

taca acttaa ataaactgct toggcgagtaa acacaccitga ccc.ctgttgaa acattagatt 276.00 

cagotggtgg gag cagaagt toaagggcag ccagagagta ggtoagcaat caggttccac 27660 
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atattagtaa tagg gcc.ccg goc aggtgca gtggctoaca cct gtaatcc tag cactittg 30 000 

ggaggc.cgag gtggg.cggat Cac gaggtog ggagttggag accagc.cggC Caacatggtg 30 060 

aaac cotgtc. tctactaaaa atacaaaaaa ttagctdggc atgatgcc.gc atgcc totaa 30 120 

toccagotac ttgggaggct gaggcaggag aattgcttga accoaggagg toggaggttgc 30 180 

agtgagct ga gatggtgcca ttgcactcca gcc tdggtga cagagcaaga citctgtc.tc.g. 30240 

agaaaaataa taataataat agggc.cccat aggtttatto agagagacitg agaaagctog 30300 

aagagattag cittittcc.cag tdtgagtcat tdoctoraggit agcctggaaa atcc tag caa 30360 

acaaaaagaa gtttatacaa caa.cattctt ttcatagotg gtttgtatgc atggcgtcaa 30420 

acct to acct citaaaatgtg aacct tcaag aaaac aggat titcagggittt actggaggga 30480 

ggggattagc citaggtotga gggaagaaga acctggaaat galagtoagtg tittaaagct c 30540 

cittatattta coagagtaaa aagttgaaaa gtttcactitt toggaacttitt tagtottttg 30600 

tact gatgcc agagtgatct ttctgaagtg tatgttgttgt gcttattott tactgttaaa 30660 

acgatatoat g gttgaaaac tattagotaa ttactgagtg ttcttgttgtt cittactgttt 30720 

tagtaaaatt aaaacg attt aagtatttgc gtc.cctgcct cotcc catga ttittcattgt 30780 

atttctatoa tatcatgcta tatccttctg caaatatoca tacataacca gittaaatgat 30840 

ttcagaggta gcgagtictag ttgccitctgg aaaattcagt agccaa.gc.ca tagtgtattt 30900 

gcatattgta aatgtgaagt ggatgggtgt gaggaatgaa toatatatag tacaggacag 30960 

cgtgatgcta cagagttggg citttggag catttggagcto ggtoag.ccct gcc to gotga 31020 

citgctggcct coccgcct cit gcattttcto ggctocaccg cag to agggc gag coatctg. 31080 

citcatggagg toggctaaggg cagaagggaa agcc.gcataa gocactittgc atgcc.gtgag 311 40 

titcc cagtict acagoagctd atgctacago ttctaag.cgt gaaatccaca totagttctg. 31.200 

agtcataaag agtttcgata caatcatagg aac attcatc tacatacact gtgattitcat 31260 

gaattitcagt ttgttgaaaa totagg catca gtggaaggga gactogc.ccc ggggittagaa 31320 

tgtc.ct tcca actggcto ct catgagggag citgtggg acc ttcaaccitct caaccitccag 31380 

gagctottct titccttgcto atatalaccag g g g gttgagt aggtocc citt gaaagttatt 31440 

to cagocc cc cqgttctgtg agcatattgt acacactaac taggttcaga totaactt.cgg 31500 

ttagacitatt agagggaggit gcacatgitat cocccacagt ggaatctoat togg tatttca 31560 

tataataagt gattgacaga aataaggatt to attgggat aaaatcc tac citggtoctot 31620 

aaaataatga ttgctcaacc agag catacc titttcactat ttgg gaggga atttittaatc. 31680 

acacaaaaag cacatacata to attcaggt catgcta acc atgttgtatgg alactaatatt 31740 

gctttgaagt act atttgca atatatagaa titt cacacaa aaaacct act agtgcaaaga 31800 

gtgagtaatt caaatgcata gtgtttcc ct agactittatt ttagtgaatg g g gttgcaag 31860 

agcagttagt aagtag coat gttittaatgt tittgagttct gtcgtgttitt attittaccag 31920 

caagtgc.cag togctagtgag totctagaaa caa.gagaaaa toccagagta citaaagctd c 31.980 

agtttccaga agcaaggtot gatto accot tactttgtag atgaaggggc aggagcticag 32040 

aaagaaagga gct cattgcc to acco aggt cacacgg to a gtcggtggta aagtagagct 32100 

citgacccagg cctocqggct coagctocitt to actggatc togctgctgc citcagaag ca 32160 

agggcctggg togatcagoag gttgcacggit tagctdtga gagaccagag tocccacgcc 32220 
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gagctocc cc atgcagatct catctgttgtc. agagtgaagc cagaggatgg acggtggaga 39120 

gtotagaagg agaagaga aa gaggatgag ttctoataca toagcaa.gca ggagaggcca 39180 

tittaaaatgc acactctggc citggtgcagt ggctdatgcc tigtaatcct a gtggaggcc g 39240 

agacaggagg atcaccitgag gtcaggagtt tag accago citggccaa.ca togtgaalacc 39.300 

citgtc.tctac taaaagaaaa ccaaaaatta gctggg.cgtg gtggtgcatg cct gtaatcc 39360 

cagotcctico ggaggctgag goaggaga at tdott galacc cqg gaggtgg aggttgcagt 39420 

gag cagacat cqcaccactg. cactc.ca.gcc tdggtaaaag agtgagactic totgtcaaaa 394.80 

aaaaaaaaaa aaccalaccita aaaaataaaa ataaaaataa aatgcag act cotgggctogg 395.40 

attcCagg to cactgcatca galacctgcag gagaagg acc aggaatttgt gatac galaca 39600 

tocc caggca attcttgacc citccttittga gacct acact gtagaagatg ggcagaggga 39 660 

gagg cago ag gag CCC aacc tdggalaggag C catcgggala aggtgggagg agggg Cagga 39.720 

gacagogcac go gagg cago: aaatcct tca gcc ct tactc. cccalaga.gct cacagct gcc 39780 

to cacagagg gtaacggitat cattatcc cc tttitcgcaga taaggaaact gaggcagaga 3984 0 

ggcc cit gcct aaggtocc cc agctggtggg aggcagagac aggalaccago cott catgg to 39900 

to actotgag actggactitt to acagotgt gcggtogagt citgagccaag taaagtaaag 39960 

cgagtttittg tactitcgaag totgggacat aaaatcttca agacgtoagc atcagtgaca 40020 

cgatggtgac agaggccago attgcttgtt gitatctttitt coatcctgtt cottatctaca 40080 

cittccattct tctgttcatt citgcttgcat titcccaccoa gatggctttc acggacacac 4.0140 

acacacacac acacaccgca cacacacaca toacticacag acgcaccct g tocccaatgt 40200 

caaaag acaa aactgcaa.ca cqtttagtca tag acctcat tigtotttitat tcttgatto a 40260 

tgaatggggc agc citcc.citt citataaaa.ca gag caagagc ticccaccgga caattgcaga 40320 

acagtgggct ttgtaaggtg g g g acaagga aacagaacaa tagaaaagaa gotgatgggt 40380 

taac at Cagg titactticagg accitcctaat cacgctgact caggtag acc agaagcticct 40 440 

gttittcagga aaaactaatc tatttgggga catacctgct tccittattaa agttittgggt 40500 

tgattatatg gotcittagca toactgactic cattttggitt tdgtttgatc tdgtotgttg 40560 

gggcctagtg caggatctoa gtccaaaa.ca atagoctocc ataattitttgtttaatgct g 40620 

ggtoag.cggit aggcttgg to cacttgcgct tctgcctggg toggcct tcc totttitcctic 40 680 

cittittctdtc tdtggtgaaa tocco attct tctittctgtc. citccactitca gtttcaccitc. 40740 

titcctgcaac cotg.cccaca gctcittcago go.cagg.ccct g g acticagot citcactacgc. 40800 

aaac citccaa Catctoactg agtgg gaggt gg.ccc.ccacc tocacaccag acctggacct 40860 

tgagggtoca ggcttgttitt cottggtact cotggcc ctd acgcacccag ccagg cacac 40920 

agaaggtgct coagtatttg atgagtgaat gactggtagc accagaggaa agg gag cagg 40980 

gagtatggcc aag accatta gctg.cctitcc toagtgttcc ttctocc citt citccctagta 41040 

atagaaccot gacittttacct gg.ccgitatg gtcactcaaa ataaagg act acatttc.cca 41100 

ccttct citcg caacca agcc td.gc.caatca ggtttalagto gaagtgtagt gtggg acttic 41160 

citggaaggat ctittaaaagg gacaggatgg gcc cctottc. citc.cctttct cotttittggc 41.220 

tgcc to gaat actaatgcaa togcttgttc cqcagocact ttggactaag aggtgagttt 41280 

gag acctgaa ccaaatctag gacaatggag taaaaagata ggatcttggg citctoragtga 4 1340 
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ccatggatcc atcatttcac coctagaactg acaccittgac acttcttatt tittggtggtg 41400 

gtggtggggit agcttctatt ttgttgg cat citctgtgg to tattoatagt to acctgttt 41460 

tagctdacac atggagccag titagagatgg gcgcaagggc titcctgatat galagacittgg 41520 

attctggtoc to accotcct gttactactg ttacgtacgt ggctaggtga gttcgg to acc 41580 

accotago: ct ggcctttgta aaatgagotc aatgatcact gcc citcc cta citgtacagtg 41640 

tttgtctgaa citgaatgagg toaag catgt aaagatggitt to catgtggc agg acaatca 41700 

caaatggaag gagtgtatac tacct cqgtg ggcaacticag ccaccagttg goc aggcagg 41760 

ggct coatco aaccoa attg gattgagcca atggccaacg aacco cattt gctaatttac 4.1820 

citcttagg to cittgtagggg cago:accatt toctaatgca ccc.ccaccitt gaaag.ccacc 4 1880 

ttgatc.cgtg ggagggagag gggctgtggg tattagtgat ggggaaggcc agagaggctg. 41940 

ggatgttcca totagocaa.cc acticagaagg agaatagtgc caccalacatc aggagct cac 42000 

ttctagtgga catgtctaga gatatgtggc ticagocctgc gttgctg.cgt gtggtoaccc. 42060 

gctottaact aaatacagtg citctaaatat ggctgcticcc aaagagacitg toggctgtcc 42120 

tdaccago.ca toct9tcc.ca ccc.ccaccag aagaaacctd ttcttattat taatticccta 42180 

accgattgca gatattgcag atggtottaa aggaaatgcc agagaacaaa gtttccitctg. 42240 

atcaaagtat cittaagatgt gtccacccitc attagatgcc agc gataaaa aggaacaaaa. 42300 

atttittctica aagagtgaaa aggaaatgag atcagtgatg gcaggtotaa ttgttggacat 42360 

gtttgctt.cg accittaccat ggaccactica citcagtgggit gcc agacaca atgcagtggc 42420 

ttgg.cgcagg titatgttgatt tttittitttitt ttittgagatg gagtottgcc citgtcaccoa 42480 

gtotggagtg cagtgg catg atctoggcto actgcaacct cogccitc.cca ggttcaag.cg 42540 

attcttctgc citcago citcc tdagtagctg ggattacagg catgtgccac catgc.caggc 42600 

taattitttgt atttittagta gagatgggitt tittgc catgt toggcc aggct ggtotcgaac 42660 

toccaaccitc aaatgatcc.g. cccaccittgg cct cotaaag tdttgggatt acagg catga 42720 

gccactgcto citggcc aggt tatgttgattt taaagttccca citgitattitta ttaaggagitt 42780 

gattgagcct caaggaagta aag caactta toc agaacat atagottacga agctagaaac 42840 

tdaag attcc aactaggtoc atccaattcc aaaag.ccc.gg tdaactittct gttactittct 42900 

atgggaagtt ttcaggittta gtataaag.ca acatttctta attatgaata caatctitatg 42960 

taaccaaatt gcacattaaa g g g tattoct tittgatcctt cittitcctcitt ttctaataat 43020 

ttttacaagg cctoaaagga atagaactict aaatctgttt tattaaattig citttagttitt 43 080 

caaacaaaaa tagctcctgttggitttatct ttagctgata acctaaaaac attcctttitt 43140 

tatc.gctgta aaataatgtg totttaaagg atattotgtc. tccitctittaa ttittatgttg 43200 

aaataaaatt ttittggtgtc. caggggagtt go cattitta gcggctggtg totcatctga 43260 

gg to agaggit gagtottgcg acatagaaat gatgggggtg aaaaaggaaa agctdag citt 43320 

caataactaa gotiaag cacg gtggtgagga gcatgggctt cagaatctot togc.cccagt 43380 

gccttgc.cag togc citcagtt to citcatctg taaaacaact gacaggatta agaga attaa. 434 40 

attataatag citatgc gtta gtggcatcat gaagaatggc tictaagcatgaattctgggt 43500 

tgaatctotc tagg gccitcag titttccacat ttatttattt atttattitat ttatttattt 43560 

attittgagag g gagtott go totgtcaccc aggctggagt gcagtgg cac aatctoggct 43620 
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aaatgttcat aaattgttitt ttittcataga ccttatttitt tag agccatt ttittagattc. 45960 

atgcagaatt gagtgaattg agtgggtgcc ccaccaccca ccaccgctac caa.catc.cca 46020 

tgtaagtgta caaaatttitt tttittcttitt acagg caggg titt cactttgtcacccaggc 46080 

tggagtgtag togacaacca tagct cactg. tag to tcaaa cittctggctic aagtgatcct 46140 

cctoccitcag cotcccaagt agctagg act atagatgitat gcc actoagic ccagotattt 46.200 

ttaaatattt ttgtagagat gaggtott go totgtttccc aggctggtot togaactcgtg 46260 

acct caag ca gtc.citcct gc citcggcctico caaagtgcto ggattacagg totgagc.cat 46.320 

tgttgcc.cago cataaattat tctttittgca citcctcggaa tdattacct c tdaaatgact 46.380 

gtotgaatgt acatalaccala cagtgaattt tatgatatgt ttaatagggg tagtotttitt 46 440 

citataaaaat gaaaaagaca accacagatt cittacaa.cag acatcgg cag cago.cccaaa. 46500 

cctaaatagg gaggtgttgt cocagotgca agtggcticag citacaggg to tcgagatgaa. 46560 

actccacggc acagtotaat gacct gctgg aattic citgga gttgg.cgggg agattggct g 46 620 

gataagtggit citctgcagac coccatgcgt gccaccoctt tocccaccat ag.cccacttg 46680 

aaccolaccac totcataact titcCaggtoc taactgggac caccitactcc ccttggaggg 46740 

tocq gatgga gtttcc ccto tg.cggctgcc totcactcat cotccaccac tittgcc.gaca 46800 

aggaaggaag gacaatcggg aggagggagt cittgcttggc gaccatctgg acaatat citc. 46860 

gcc catggca agctggatcc citgtggatta citttggtggg toggaaactt g g cacactatt 46920 

taatttgggc tittittggggg atgactgcac actggttctd tttittittctd agacctaaat 46980 

titcg accact caactittcag cct gotcacc cct gcttatt gccatccacc tittgggctgg 47040 

gttagaccita atccitcc.cct to acaaagcc citcaaagtag cctitcacaag ataagagtcg 47100 

agaccoctaa cittaccaaca aattittaatgaaacttctag taaactcaaa gogctittgcc 47160 

aa.catccitta ggagcaa.ccc agttctogca gcaccc.catg tdaggtogct gttgaagitat 47220 

citttggctgc agtggtgtgg aattcatcto aacagagttg acggtaaaga ccaga catgt 47280 

agcago citca citgcttgttg gaggalaccac ccttaagaaa attitc.ccaag atagtag titt 47340 

toccatctoc gtactittgct agittaatgtt citccacttgc titgcgttitat cotttcaatt 47400 

cctttgctaa ttaaattgct gaaaagtata cattggtaag aatagocact gttcaatggac 47.460 

tgcaaacaaa acticgtttct gttattgatg ataalaccatt to agagaaga ccaggct gag 47520 

totaaagggit toagataatt acaaggggaa gqcagagaga gtagttcat g gcc acaggac 47580 

ttggccacct citgggcaa.ca cataatgctt gctaagctaa tact gtagg gatatagaac 47640 

tgg.cccitcag cotctotgtc titcctittggc citctgctcitt cotgctgcct tctdtctittg 47700 

accacgatga cacactitt.co. ataggcct to citcaccacat cacagaactic agaga agagg 47760 

citgtcttctt gtttgataca cagotcgtct cittaggaaca cocgatattt coaaggcacc 47820 

catccttgac taccc.gcago atgcacaata caccaagttg gggtttgtat galaat atcca 47880 

toactaatat cittccc.cagt tacgagacitt totgggatat tiggitttcccc aaaatatacg 47 940 

gtottaaatc catcatattg cagtgttcto agg gtttitca gatattggag goattgctitc. 48000 

citcttgatgc catcaaattg acttctgata atgacatttc ttaaaagagg gcttgcaaag 48060 

c gaggcatcg toggcttct ca agtgtttitta aaagcttgca catctgcatc toggggagaga 48120 

tggcaagtgg gggatgatga cct cataaag ggctttctta cagtggtgcc agtcc cacac 481.80 
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atacacttica gatttcaagc atcatggaat aaatacticag aacaacticcic togctd acco a 48240 

taaaatatgg gaattgcaga tigctacccat aaaaatgcta citttgacatc acttctgcaa. 48300 

taggtotgag acagaggttg gcaatcttitt aatagtaatg agcct accoa tittggcttaa. 48360 

gatggggaga aatgtttaca ttcattcatc catttcaaaa atatgtact g atcacct gct 48420 

gtacaccagg cattgttgcca ggcaccaggg gtatagt cat gacacaccca gggagtcct g 484.80 

gactitacgtg ttgttgttgttct gtgitatgcat agaatttgttg ccagttgcct tcc catttgc 48540 

acaactaaga gtgattittitt coaggtggca gaaggaaggt atggcaaatt gcaaaagaaa. 486.00 

gtoagtctg.c acacctag ct tccactgg.cg cittgcagg to tttitttittitt tttittitttitt 48660 

tttitttitt to tagagggag totcitctotg ttgcc caggc tiggagtgcag togcacgatc. 48720 

toggctcact gcaactitcc.g. cctoccgggit toaagtgatt citcctg.cctc agcctcc.cga 48780 

gtagctggga citacaggcac ctitccaccat gg.ccggctaa ttatttgtat ttittagtaga 48840 

gatggggttt caccgtgtta gtcaggatgg totcgatcto citg accittgt gatcc.gc.ccg 48900 

ccitcggcc to coaaagtgct gggattacag atgtgagcca citgc.gc.ccac cog gagcttg 48960 

cagttattga actaattcaa tacctcatct tdaaag cact tittaattitta tatacticagg 49020 

caaaatgaca gtttgcttca aactctaacc atctottcct ttgtatttitc ttgccitctitt 49080 

aatcagagct aaagacattt cataaaatgg gcatgaagga titccittcaaa toaagacgtg 491 40 

gacaaaatga ttgg to aggt cotttgctict actgttgaat ggaggaggat tttitttittitt 49200 

tittcc citcac acaggggttt tottggagct caagtttgga tigacic coaga cagtaagata 49260 

atctoatcat ggtaaagtta atatgaaata totggtotcc aaa.cago citc. tcc cagaggc 49320 

caggat.ca.gc aggtttgagt ggata attgg cittgttggtoa ttittctoata ggatttittct 49380 

tittagtag to gaaactgttt ttcaaatcaa atttggatgc caactatotg galacagaagt 49440 

gtggctgcto tdgtggaagt ggcaatggta gtoctagagt citc.cctgtca gcc acaccot 49500 

ttgtc.tcc cc ctacccaagg gaccotgtgg cct ggaaccq cagtgttgaaa togctatatag 49560 

tgcaatgaag tdaatticgaa gacaagagitt citttgcctitt citcatctaat ttittagttat 49 620 

ggatatgaga C gottgttca gaagtatgga aaagtatata taatatgtta tottttagat 49 680 

gtgggtgtaa atatgctitat gtatgcaata to cittatatt ttaacgcata aacaa.catga 49740 

ataaa.gcaaa cactctag ac ttctocaaat gitatcttgtt ttacagttitt cattttggaa 49800 

aatgtcaiaca tttittacatt aaaaaatatt acticagdcat aaaaaagaat gaaatcacgt 49860 

citcttgcago alacatggaca gaactggagg ccattattot aagtgaaata attcagaaac 4.9920 

agaaagttcag atgccacatg ttcto accitt taagtgg gag citaaataatg totacacatg 49.980 

ggtacagaat gtaaaataat ggactitcgaa agg gaggctd agatgggagg accatttgag 500 40 

gccaggagtt tag acaagc citggccaa.ca togtgaaact gcttctotac taaaatgcaa 50100 

acaa attagc cagacatggt ggctgacacc totaatctoa gcactittggg aggccaaagt 50 160 

gggtggat.ca citt gaggtoa ggagttcaag accagotctgg cca acatagt gala acco cat 50220 

citcaactgaa aatacaaaaa aatta actgg gcatagtggit gcgtgcctgt aatcc cagot 50280 

acttgg gagg citgagg cacg agaat catga gcc.gagattg caccactgca citccagoctd 50.340 

gacaacagag caagacitcc.g. tctaaaaaaa gaaaaaaaaa gaggatagga ttagggtgag 50 400 

ggatgagaaa ttatttaatgagtacgatgt acactactac actcaaagcc cagacat cac 50 460 
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agagccitcag g gttggttitt gaaaggaacg talacacattt ttttittcto a caaagacata 55 080 

tagagagaga citttittaaaa tag acatata tatagagaga tigttittaata aagagaggitt 551-40 

tgggtttata taagtaaaaa agatgataga aaatagagaa tagattagg citt.ccc.cittg 55200 

citct caaaaa atggtttgag agt cittggaa citggttccac totatgatag coatgagtac 55260 

tgttc.gc.cca acttittggitt citcagoctitc caggcc.ccgg toggatgaga citt.ccct gcc 55320 

cccacggttg a gaggagcca toggcttatt citagccaatgaatggtggat ggacgtgact 55380 

cgtgtc.tc.tt coaggctgga gcatttaatt gtcCaggtga gatactcagg gacitcgtc.cc 55 440 

to cagagctg agaatggcca tottt coaga gggtotgcag gag caacct g agt citcagag 55500 

cacago cacc agcagacctg. citgcacgcat gtggcggggg aaagaaagaa agc.ca.gctdt 55560 

citgcagocac tagagtttg g g g togttgt ttctgatgac aaaac cagot caccctgact 55 620 

tatacaaagt citttgagtta tatagatgga gaatgaggct cittgggtocc totattotca 55680 

caaagcaata gcc tag citaa atcCatctaa citagg gagca gaaaagggga tigtgctggct 55740 

tgcacaccct agacagttgttcaagaagttc agg acaccag goctoggagtg atactitcago 55800 

catccittcta ggtgaggg to ttgaggccac acagacagaa gtggcagaga tigggacacac 55860 

attcgtottc. tcactcacag totgg cactg agctgtgggc tigctdggaca coatgcc.ccc 55920 

atacgagtag cottcc cact cottaccttg aaggaaaagt gttttittgga caaatacct g 55.980 

atggaaac at tacatgggcc ttggaatctg. ittagatctag citt.cctgaaa citcttgctag 560-40 

citgttgttgaca atatacaagt ttcttaacct citctgagcct cagtgctcta attacactcc 56100 

ccitcatagag tittctaagag catcc toggg citggcacgtg toaacgcacc cagtatttga 56160 

tagagtttgt taaacgttgg ttatccitcto tcc citatcgc accitcaaatg gta agggct g 56220 

cctgccagot to catatocc cagoagtgcc citgagttgtt cagatgttca tocatctocc 56280 

acagaactica ggttcc tittg gaggaagcca catcaagttcc toctocaa.gc titaagcc agt 56340 

cago acattc catgctctgc cccattgcca gggttcagga gtatgctcgt gatctaagca 56400 

cccccactcc cagatacago toaag attct tacttgg act tctgggcact caggctocto 56.460 

cgagagggaa toaaacttac ttctotccat gtcctittcct citaggagatg cgtotttcat 56520 

aaaact citca toaacactgt toaga catgt coccacco cag caggggacag cotgggcto a 56580 

agctgg gatc cctactittat ttattittctg. citaattaaac titcctaatat acticcacact 56640 

alagtgtgctt gcaagg Cagg gggtgtggga taag.cggCCC togCCtggct g g gagaggggg 56700 

cagotc.cctg. citgtactato tattaataaa gagacacatg catgg caggg cittgttctggg 56760 

ccittggtggc agottaggac agaaggcacg tdacagt cag gggttcaaac aacco aggga 56820 

gaac actoct tcagggaaga cagotcagca tottcctggc aaagataatg acattgataa 56880 

tact citccaa agaattitcag gattittgagc aatcagaaaa goalacacaga aattcatgtc. 56940 

atcaaaacga tatggctcta ttgga cactt aagacattta ttggaggctic aacaa.cataa 57 000 

toctgctggit tdgttttact tcattgattt toc gttgttgt citgattacat tigctaatgct 57060 

gatggtggat gagctacggc tictttitcc to cotgtcc toga ggtttatcca coaatgttt c 57120 

agttctgttt taagatattg toctaag.ccc ccagdatc.gc atgcatgctg tttittttgtt 57 180 

ttgttttgtt ttgttttitta caaag agttc atagoccgtg gaag acticto citccatcaca 57240 

cacttaggitt Coctocacac caggcctgga aggagtctag cittctgggga citgtacatat 57300 
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attagt coat gtacatgggg tttgttcaaga cagtggttca togctctgac cotgagcatg 61920 

tdag atttca ggggctittat gcaaaatato cataccagtt g g g g to attt cocatcagta 61980 

ttgcto acaa toggagcctac aaa.ccc.ctag titcc.catcca acacatctoc aaggcag act 62040 

citcagaccag citcc.ca.gaaa to aggtgagt ttagatcagg cagoaga gag gtggccitagg 62100 

aaggagtcct toggagctcat gcaccitgttgt citggg cacca acaggaagat ggtggcttitt 62160 

gctotttggg agatat ctitt gagc.cagtc. tctgaccaca totccaa.cag gacaggcatc. 62220 

cittggggttt coatgg cagt citactgacag to aggggtga ggattaaat g g tacagagtic 62280 

to actoagtg citctttgaga ggtoaa.gcaa tagaagttcc tigcaaatgat tattgagct g 62340 

aagtaagaag totacic gaat citgtttitt.cc cctataaata taaaag.ccta taaatataaa 62400 

aatcttggtg aaaaaaaatg atcccago ct cocacacago acatcacaca tottctottt 62460 

tdaaatttga citccaaggcc cactitcctitc gggaaatcat ttatccagtig gitatcattta 62520 

ggatatttitt gottgtgagg aacaaaagcc tagcticcaaa agacittaata aaaggat citc. 62580 

attggttcac aaactgaaaa acticcagtgg taaatgaagg citctgggtac agttggtaca 62640 

ggctctgg to tctgtaattt cotagttctt citcccittcta gatgctgggit ttittgcctitc. 62700 

aagttggctt tottcatggt ggcaaaatgg atccago: aat totgtcagag gttitt.cgaag 62760 

cagagtgact coatcttgat taaaggctgt gtaaaatgag gatgagacitt gctgg acto c 62820 

attcCaggag g g tagg catt cittagtcaca gggtgagaca ggaggccago aggattgata 62880 

to acaagaca Cagg to acaa agaccctgct gataaaacaa gatgcaataa agaagccago. 62940 

caaaac coac caaaaccaag atggtgatta atgtgacctd togtottcct cactgctcat 63000 

tatatggtaa ttgtaatgca ttagtgtggit aaaag acact tctacta act coatgacago: 63060 

ttacaaatgc catggcaatg to cagaagtt accotatatg gtotaaaagg agaacctata 63120 

tagt citaaaa gaactgaggg ttctgaga aa tocct gaccc titt.cctggala aattitat gaa 631.80 

taatcc acto cittgtttagc atacaatcaa gaaataacca tagtgtactic agt caag cag 63240 

toccitgctgc tigctctg.cct atggagtagc cattcttttgttctttactt tottaataaa 63300 

cittgctttca ttttactitta togg acttgcc citcaattctt tottgttgcaa gattdaagaa 63360 

cc citcc cittg g g g totggat caggatcc.ca titc.ccgtaac aattitcaggc ticagatcggc 63 420 

ttittaacacc atccagagca agagaaagct tttttgttcc agaattic coc attaaagttc 63480 

to citggtoac tottattggg ttgtttcgct taggg to agg totccatcct ggtoccaagc 63540 

aatgaggcca ggagatggga tigcaa.cgact g gatcaatct aggcc totta titc.ccactitt 63600 

ttaaaacact tattattatt attttittaaa aattatttitt cattcagott tttcatttga 63660 

aacttattoc aattcttgaa citgggggtag tittcaactitt cotagagctg. tatgggtoct 63720 

caaatgaaaa titcggggcag citggattaga gaagggggaa atgcatgct g caggggcaac 63 780 

caacaagggg agattgttgcc aattcactct tccitatcctd agattcacct aagttctgac 63840 

cattcagocc catttgaatg cattctgtat tcc tatgact gtggattaca tttttgttcta 63900 

cctttgttgtc. ttctgttttgtc.ctg.cccita taag catcto aaacatatgc ataaag.ccta 63960 

tataaactitt ataaataaac taacacttct gttittcaacc tdtag gatga tigacaatgat 64020 

gatgacgaca atgatgatgg taatgatgtg gaaaatgtga aaagagaaag aaatacttgg 64 080 

aaatatatot caccct coat aaacaaagct c ggggtttaa ttctgacct g tatgagttca 64140 
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tggggtgaac tocagaccgc tigtctgtgga caggaaaacg atatttcatc. tctagoccca 64200 

ggga catcto caaaagctga gctagatgaa citttatataa attggtacaa aatataattt 64260 

totctittgcc to citcaaag.c catttctaga aattctgtta atcagaatct coctaagtta 64320 

atcagtcatc tag acagatc ttatttctitt tittag acaaa gaaaagtata taagtaacag 64380 

gtattggtaa accacttgag tdaag catat gatat citaat gtaaggaaat citaaaagtgt 64 440 

ccacaggcaa aatcto atgg attcaattga tag cacaggit catcaactga catgcagacg 64.500 

gaattctott gtggaacaag acaatacago cattgct tag agacitaattig toaaggaatt 645 60 

agtcatttcc tatttcagaa tag catcatc accaccacca ttaatgccaa catcaaccac 64620 

caccaccitac gocaccaccg ttagcatcat aaccaccacc aataacatca ccaacagdaa 64680 

cactg.ccatc aacataaacc atcaccacca ccaaaac cat tag catcacc tagaaccacc 64740 

agtcaccacc atcaccactt accacaacaa ggcttatatt tacatacitta titttacttitt 64800 

cgaaatacat tcacatgcat g gtttcatta gatcttatct acttggtaag gttgg cagat 64860 

citgacatcat tagcct catt ttatctgtat ggaaactaag ttctagaga a gcgaagtgat 64920 

gtgttgaaagg acaccagagt gattgataat caaatccaga citagagtttg gttcttctga 64.980 

citccaaaatt aatacatttt tottaaaaga aaaaaattitt ttittgagaca g g g totcact 65040 

citgtcaccca agcttgagtg cagtggcatg atcacagott actgcago:ct c gactitc.cca 65100 

agctcaag.ca atccitcc.cac citcagoctot caagtacct g g gaccatagg cacatgcct g 65160 

gctaatgtgt tittaaacatt ttittggctgg gcacggtggc ticatgcttgt aatcc cago a 65220 

citttgg tagg cca agg cagg cqgaccacaa gqtcaggata to gagaccag actggccaaa 65280 

atggtgaaac citcatctota citaaaaatac aaaaaaatta gcc aggcgt g g togcacatg 65.340 

cctgtagt co cagotactica ggaggctgag gtaggagaat togcttgaacc caggagg cag 65 400 

aggttgcagt gagctgagat tdtgacattg cactc.ca.gcc toggcgacaa gag caaactic 65 460 

cgtotcaaaa caaaacaaaa caaaacaaaa caaaacaaaa caaaacaaaa caaaacttitt 65520 

tttitttittitt ttttgtagaa acggggtotc cctaggttgc ccaggctgga citcaatctitc. 65580 

tgggctcaag tdatcc tact gccitcagggit citctaaatgc tigggatticag goatgagcca 65640 

ccacaccoag citccaatgct tttitttgtcg tacctaattic tittcaatgaa aatgaagaat 65700 

titccaacttctgatattaac aactittgg to citatattoaa gottagagtct ttcaaataaa 65760 

atag acttitt aaaaccatct gtctocaaac cctaaatgtc. tcaggtgagc aactaagctg 65820 

citcagtttat gtgactcc cc agaagttgaa ttitta accoa gaactgactic caagttcatt 65880 

cittcttitcca cqacaaggag to accitccitt gtatgcc.ccc aggagtctoc cqgattocto 65940 

cgagaacagt ggaatagtgc ticcitc.cccag agcacaggitt ttgcc agtga agattgaatt 66000 

tggctagaaa cc.gctg.ccct gct citctott citcgaag cac citggaagttct gagaaggaac 66 060 

tgggtogctg gctctggtoa caaac tag ca gcc agaag.ca ccc cittgtca gtgatgcacc 66120 

cc.ca.gtcc cc citcaagggct coaagtaaac ccaaagctgc ticc cctocaa gaagttctggg 66180 

gccaccctag ggaaggcc to citggccttga citcto agggg gtc.totgggg ttgcggtttg 66240 

ggg.ccc.gctg. citt.ccgc.cct ttgcc.cccag gtgggcc togg cagggctgca gcacagotct 66300 

gttgctgata gacagggtgg agc acttggc gaccttgccc to cagocct g to attittgag 66360 

ttcagagg to agatttgagt aataaa.catc ttctaaggac ttgtcattct ttctgaggat 66 420 
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gttgctggcc agc.cggaaga C gaaaatcac cqc gtagatg cc gatgatgg toagtatata 66480 

ccaggcagog citggttcc.gt citggcaccitt cagagcc ctd gtggagttgg totcattcct 66540 

cc cctotgtg togg to accoa gcaggagc.cc caggagggtg citggcctggg totggttgga 66600 

ggcttcatgg g gag to cact togcc cct ga gaalacagaga ggtocggatg agatccagog 66660 

to citgggctg agggct gcct ggccacacca aggagaatgg agcc.citcata toc gtgaaaa 66720 

cgtgtc.gctg. citcaaagagg cctitctotga ggcatgagca ggagtgtaac aac agg tatg 66780 

tdaatatatt tittaaaaatc aaaag agtcc aaaacactat tttgttgttg ttttgttittg 66840 

tttitttgttt tatttgttitt agagagacag agtctotgtc. accoaggctg gagtag cagtig 66900 

gcatgatcat aacttactac agcctcaacc toctdggctd aattgatcct cotgcctcag 66960 

cctdacaaat agacatgcag caccatgcc.g. g.gctaattitt tttcttttitt citctdtctitt 67020 

ttttittttgt agagataggg tottgccatg ttgaccaggc tiggittittgaa titcctggtot 67080 

caagagcticc totcaccitta gcc toccaag ccctgggatt acagg cagga gcc actdtgc 671 40 

ccagaaaaac actaagttct togaataggag acacaa.catc ataaagatgt cagittatcc c 67200 

tdaaataatt tatacaacaa acataattgc aataaaaaca gcaataggat ttctttgttga 67260 

aatcaataaa citatto attt agaaaaatca actgttggcc ggg catggtg totcatgcct 67320 

gtaatcc.cag cactittggga ggctaaggtg g galagattgc titgagcc cag gaggttgaga 67380 

ccagotctggc caa.catgaca agaccctgtc. tctacaagaa ataaaaaaac tagcc aggtg 67440 

tggtgtgcaa goctatogg to citaac tactic aggaggctga gg.ccggagga toactitgag c 675 00 

ccaggaggitt gaggctgcag tdagctgttgttcacaccact gcattccago atggg accot 67560 

atttaaaaaa aacaaaaaaa gaaagaaaga aaaagaaaaa gaaaaatcaa citgtcaagac 67620 

taattagaaa aaaaaatctgaataaaaaga atgactaatgaattagocta gcc acaaatt 67680 

ttaaatcago cagotataaa aactaattta catttittittcaatgaatgaa agctittatat 6.7740 

gcacaaagcc cagotgggac ttgctgggct ttgcagagtg totgggctgg g g gttcttca 67800 

galaccaggta caactcitc.cc tataaaacta caa.ca.gtgct ggg catggtg got cacacct 67860 

gtaatcc.cag cactittggga ggctgaggca ggtggat cac citgaggtoag gagttc.gaga 67920 

ccagocct gc caaaatggag aaacco.cgto tttactaaaa atacaaaaat talaccaggcg 67.980 

tggtgg caca caccitgtagt to cagotact agg gaggctg agg caggaga atc.gctt gag 68040 

to caggaggt ggaggttgca gtgagccaag tatgcctgt agttccagoa agacagag ca 68100 

agactictato ttaaaaagta aaaaaataaa aaataaaact acaa.cagota aaatagtgtg 68160 

atgcct gtag titccagotac tagg gaggcc gaggcaggag aatc.gcttga gttcCaggagg 68220 

tggaggttgc agtgagccala gatcgggc.ca citgcacticca gcc toggtga cagagcaaga 68280 

citctgtc.tta aaaaataaaa aaaataaaaa ataaaactac alacagotaaa atagtgtggit 68340 

gctgaaaa.ca caggcaa.gca gaccalatgaa acagagtaaa alacagoatca atagittagca 68400 

attagaattt gatagotago taataaagga gcatttctga toggtgg gala aagatgaatt 68 460 

attcaatatg tag cattggg ggaaatagoa ttagatccac atctotccac catatgacca 68520 

gataaatcgg to cagattaa aaaaaaaa.ca gcc cagataa atcaaatatt tta acataaa 68580 

aagttgaaata atttatagta citagagtaca gcatgg caga titttittctitt atcatctoag 68640 

agtggaat at tottttaa.gc ataacaaaaa ttcagaagaa acaagaaata gaaatcaaat 68.700 
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accaa.caggc 

citgtaagaaa 

Cacagggaala 

aaatgcaaat 

tgatgtttca 

aagaaaggtg 

aattitttitta 

ttaaaatgtc 

taattgtata 

atgag catta 

aaagatgctic 

ttgttgatgac 

attittggaac 

gg tactgaat 

tgtaaagaag 
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agtaatatga tottccaa.ca atcttagggc agcaccaaac agaaact tag taagtggatg 71040 

actittgctitt catgcaatta atcagaggat cog atttgct gtgtcttctg. ittgcatcaga 71100 

acagaaag.ca cittcccagot ttgacittgtt aagaagttct caatcaaaac aaatttittaa 71160 

aacgtgctgg tattaaggaa totccatcto tcaggtocca totatogaact g aggtggc.cag 71220 

aagctocc cc tdaggctggc tictoc gotta gagcttggat ggctattgaa titc.ccctgtg 71280 

ttctgcacct gttgcagg to togg cagatgg ccaggtgtgg cagagatctg. tcatcatagg 71340 

gccaggaaac to catggtoa agagt cacca gct tccitctg gacagtc.tcc cagatgagga 71400 

aaccolagaca ggaagg gagt gacaccc.caa gqgtgacaca cct gagggga cittgggctitt 71460 

ccct gagggg toagtgggca gtggactic ct gtgcc agg to gtgagaaat g g citcttctot 71520 

titcc cagagt cacagacccc attggagttg agg taggctt aattggaaag tottagagta 71580 

agtgtctg.cg g gtaaagttt coccaggagc agg gagggala aagttggaag actggcaagt 71640 

taaatcatcc agccattgtt tocagttcca tttctitccta atcctcactic tagg acticta 71700 

acttgccacg tttgttgatgg ttgctggittt ttaagataca atttgatgaa attitccatca 71760 

atgggg tact g g gtaagtaa gttataaaat aagccatatg atccagdaat totactic citg 71820 

ggitatctitcc caggagaaat aaaaatgtaa gtttacacaa aaacttgaac acacatgttc. 71880 

aaag cago at tatctgtaat agcaaaaaat ggaaacaacc caaat atcca acaactgact 71940 

aatgaataaa taaaatgtgg tittatccata caatggaatg ttattoagca ataaacagga 72000 

atgaagtact gatatatgcc atalacacgga tigaaacttgc aaa.cattgttg citaaataaaa 72060 

gaagttcagtc. acaaagg act acatattgta ggattitcatt tatatgaaat gccaagaata 72120 

ggcaaatcta caaagataga aaatagatta gtggttcact agcgg gaggg attgggggtg 721.80 

atalactaagg gtatatagoa tttittggagg g gtaataaaa cittctaaaat tdtggtgctic 72240 

actgtacaca atctgttgaat atacaaaaaa attgaatgca tactittaaat ggatgaattt 72300 

tatggtatat gaattatatt toaataaaac tattaaaaat tataatatac aagctgggtg 72360 

cagtggctica caccitgtaat cocago actt toggaggcc.g. aggtoggtgg atc.ccct gag 72420 

gttgggagtt cqagaccago citgaccaa.ca to gagaalacc citgtc.tctac taaaagtaca 72.480 

aaaaattagc cqgg catagt ggagcatgcc totaatc.cca gttacittggg aggct gaggc 72540 

aggaga attg cittgaaccoa ggaggcggag gttgcagtga gcagaggttg togc cattgca 72600 

citccagocto ggcaataaga gtgaaacticc atctoaaaaa aaaaattata atata catat 72660 

acaatggagt attacacago totgaaaaag aac gaggaag citatttatgt act gatgitat 72720 

aaagct citct aaggtgtgct gttatgaaaa aggtaaagaa gagag catgt talacatgitat 72780 

ccaaaaattg a gaggaag ca tatatatata tatctgattt toccact gta agcatttaaa 72840 

acaccagtgg aatatocaag aaattaagaa gaggggittac citattggagg agagaac cag 72900 

gtagatatat ggcaggtotg g gagggagag citctoactaa atatttittat gctittaaata 72960 

tttitta accg tatgttgtatt accitattoaa taataaatgc accoatttgt tagatatott 73020 

tgttgaag at tcatttggct cotgctgtct cittgctatog gatgg accat g g catcc.ccc 73 080 

citctgccaca cagacaaggg atttggacac toccagtggg acgtgggag g g gaga.gcacc 73140 

tgaccogtga taataagggg citcgtggcag tataagggc tigggagt cag ggctotggcc 73200 

ccag coacat cottgctgca to accotggg ccagocccct catctttgttg agcctcagtt 73260 








































