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METHODS OF DETECTING PROSTATE CANCER

RELATED APPLICATIONS
This application claims priority from U.S. Provisional Application No. 60/959,954

filed July 18, 2007, and which is incorporated herein by reference in its entirety.

BACKGROUND

The incidence of prostate cancer has increased in recent years. On January 1, 2005, in
the United States there were approximately 2,106,499 men alive who had a history of cancer
of the prostate. This includes any person alive on January 1, 2005 who had been diagnosed
with cancer of the prostate at any point prior to January 1, 2005 and includes persons with
active disease and those who are cured of their disease.

It is estimated that 186,320 men will be diagnosed with and 28,660 men will die of
cancer of the prostate in 2008 (http://seer.cancer.gov/csr/ 1975 2005/results_single/
sect_01_table.01.pdf). From 2001-2005, the median age at diagnosis for cancer of the
prostate was 68 years of age, and in the US from 2001-2005, the median age at death for
cancer of the prostate was 80 years of age (http://seer.cancer.gov/csr/
1975_2005/results_single/ sect_01 table.13 2pgs.pdf). The incidence of prostate cancer has
been found to be population specific. The age-adjusted death rate was 26.7 per 100,000 men
per year, based on patients who died in 2001-2005 in the US. Among White men, the rate
wés 24.6 per 100,000 men; among Black men the rate was 59.4 per 100,000 men; among
Asian/Pacific Islanders, the rate was 11.0 per 100,000 men; among American Indian/ Alaskan
Natives, the rate was 21.1 per 100,000 men; and among Hispanics, the rate was 20.6 per
100,000 men.

According to the National Cancer Institute, based on rates from 2003-2005, 15.78%
of men born today will be diagnosed with cancer of the prostate at some time during their
lifetime. This number can also be expressed as 1 in 6 men will be diagnosed with cancer of
the prostate during their lifetime. These statistics are called the lifetime risk of developing
cancer. Lifetime risk may also be discussed in terms of the probability of developing or of
dying from cancer. Based on cancer rates from 2003 to 2005, it was estimated that men had

about a 44 percent chance of developing cancer in their lifetimes, while women had about a
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37 percent chance. of developing cancer. When looking at the probability of developing
cancer of the prostate between two age groups, for example, 8.04% of men will develop
cancer of the prostate between their 50th and 70th birthdays. (information available on the
world wide web at seer.cancer.gov/statfacts/html/prost.html).

Prostate cancer is a latent disease. Many men carry prostate cancer cells without overt
signs of disease. The progression of the disease usually, goes from a well-defined mass within
the prostate to a breakdown and invasion of the lateral margins of the prostate, followed by
metastasis to regional lymph nodes, and metastasis to the bone marrow. Cancer metastasis to
bone is common and often associated with uncontrollable pain. Autopsies of individuals
dying of other causes show prostate cancer cells in 30% of men at age 50 and in 60% of men
at age 80. Furthermore, prostate cancer can take up to 10 years to kill a patient after the initial
diagnosis.

Current microarray technologies and the sequencing of the human genome have
significantly enhanced the potential for investigations in all fields and particularly in the area
of cancer research. High-throughput gene expression profiling technologies offer an
opportunity to uncover critical molecular events in the development and progression of
various cancers and can be used to design improved prognostic testing and effective treatment
strategies. High-density tissue microarrays (TMA) are useful for profiling protein expression
in a large number of samples (Rubin M.A. et al., Am J Surg Pathol. 2002 Mar;26(3):312-9),
and previous transcriptome analyses in various malignancies have provided valuable
information for the assessment of patient group classifications such as subgroups of patients
that are likely to respond to a particular therapy (Sondak, V.K. Adjuvant therapy for
melanoma. Cancer J7 Suppl 1, S24-7. (2001)). Particularly, in prostate cancer, microarray
analysis may provide a useful way to examine a large number of clinical samples for putative
prostate cancer biomarkers.

Prostate cancer is typically diagnosed with biopsy examination following a digital
rectal exam and/or prostate specific antigen (PSA) screening. An elevated serum PSA level
can indicate the presence of PCA. PSA is used as a screening marker for prostate cancer
because it is secreted only by prostate cells. A healthy prostate will release a stable amount--
typically below 4 nanograms per milliliter into the circulation, or a serum PSA reading of "4"
or less--whereas cancer cells release escalating amounts that correspond with the severity of
the cancer. A level between 4 and 10 may raise a doctor's suspicion that a patient has prostate

cancer, while amounts above 50 may show that the tumor has spread elsewhere in the body.
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When PSA or digital tests indicate a strong likelihood that cancer is present, a
transrectal ultrasound (TRUS) may be used to map the prostate and show any suspicious areas.
Biopsies of various sectors of the prostate are used to determine if prostate cancer is present.
Treatment options depend on the stage, grade, and other clinical variables of the cancer. Men
with a 10-year life expectancy or less who have a low Gleason number and whose tumor has
not spread beyond the prostate are often treated with watchful waiting (no treatment).
Treatment options for more aggressive cancers include surgical treatments such as radical
prostatectomy (RP), in which the prostate is completely removed (often with nerve sparing
techniques to preserve potency and urinary functions) and radiation, applied through an
external beam that directs the dose to the prostate from outside the body or via low-dose
radioactive seeds that are implanted within the prostate to kill cancer cells locally. For more
aggressive prostate cancers, anti-androgen hormone therapy is also used, alone or in
conjunction with surgery or radiation. Hormone therapy uses luteinizing hormone-releasing
hormones (LH-RH) analogs, which block the pituitary from producing hormones that
stimulate testicular testosterone production, or by surgical removal of the testis, alone or in
combination with chemical (anti-androgens) that block androgenic signaling.

While surgical and hormonal treatments are often effective for localized PCA,
advanced disease remains essentially incurable. Androgen ablation is the most common
therapy for advanced PCA, leading to massive apoptosis of androgen-dependent malignant
cells and temporary tumor regression. In most cases, however, the tumor reemerges with a
vengeance and can proliferate independent of androgen signals.

The advent of prostate specific antigen (PSA) screening has led to earlier detection of
PCA and significantly reduced PCA-associated fatalities. However, the impact of PSA
screening on cancer-specific mortality is still unknown pending the results of prospective
randomized screening studies (Etzioni et al., J. Natl. Cancer Inst., 91:1033.1999); Maattanen
et al., Br. J. Cancer 79:1210 1999; Schroder et al., J. Natl. Cancer Inst., 90:1817.1998). A
major limitation of the serum PSA test is a lack of prostate cancer sensitivity and specificity
especially in the intermediate range of PSA detection (4-10 ng/ml). Elevated serum PSA levels
are often detected in patients with non-malignant conditions such as benign prostatic
hyperplasia (BPH) and prostatitis, and provide little information about the aggressiveness of
the cancer detected. Coincident with increased serum PSA testing, there has been a dramatic
increase in the number of prostate needle biopsies performed (Jacobsen et al., JAMA
274:1445 1995). This has resulted in a surge of equivocal prostate needle biopsies (Epstein
and Potter J. Urol., 166:402 2001). Thus, development of addifional serum and tissue
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biomarkers or additional methods to detect a patient at risk for prostate cancer remains. There
remains a need for determining those at risk for or susceptible to prostate cancer, early-stage

prostate cancer prognosis, and early intervention.

SUMMARY

The present invention provides, for the first time, a novel structural variation of the
(Phosphoserine phosphatase-like) PSPHL locus that is tightly linked to gene expression and
demonstrates unusual patterns of population differentiation. Given the potential importance of
genomic variations in the differential risk for diseases, and the invention provides an
association of the variation within the PSPHL locus with prostate cancer in the African
American population.

The findings presented herein may have an important impact on the design of clinical
trials focused upon the prevention of prostate cancer in subject populations, for example in
high-risk individuals, on the implementation of community based outreach programs aimed at
early screening and timely treatment during the window of curability, or on individualized
treatment of subjects with advanced diseaseé.

In a first aspect, the invention provides methods of detecting the presence or absence
of a nucleic acid segment in the (Phosphoserine phosphatase-like) PSPHL gene locus of a
subject, wherein the presence or absence of the nucleic acid segment in the gene locus
indicates an altered risk of cancer.

In preferred embodiments, the cancer is prostate cancer.

In one embodiment, the presence or absence of the nucleic acid segment in the
PSPHL gene locus is detected in an African American subject. In another embodiment, the
absence of the nucleic acid segment indicates an increased risk of prostate cancer in the
African American subject.

In a further embodiment, the nucleic acid segment comprises 133 base pairs of exon 1
of human PSPHL mRNA encoded by GenBank Accession No. AJ001612 corresponding to
SEQ ID NO: 1.

In one embodiment, the nucleic acid segment comprises SEQ ID NO: 2.

In one embodiment, the nucleic acid segment comprises SEQ ID NO: 13.

In one embodiment, the nucleic acid segment comprises SEQ ID NO: 14.

In one embodiment, the nucleic acid segment comprises SEQ ID NO: 15.

In a further embodiment, the presence of the insertion allele of the PSPHL gene locus

is correlated with the expression of the PSPHL gene product. In a related embodiment, the
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absence of the insertion allele of the PSPHL gene locus is correlated with the absence of the
PSPHL gene product.

In another embodiment, the deletion allele is associated with the expression of a set of
genes.

In one embodiment, the subject is homozygous for a deletion in the PSPHL gene
locus. In another embodiment, the subject is heterozygous for a deletion in the in the PSPHL
gene locus. In a related embodiment, the homozygous deletion allele is associated with the
expression of a set of genes. In another embodiment, In another embodiment, the
heterozygous deletion allele is associated with the expression of a set of genes.

In one embodiment, the expression of the PSPHL gene product is associated with the
expression of a set of genes.

In another aspect, the invention features a method of determining the ancestry of a
subject comprising detecting the presence or absence of a nucleic acid segment in the PSPHL
gene locus of a sample subject population, wherein the presence or absence of the variation
indicates the ancestry of the subject.

In one embodiment, the presence or absence of a nucleic acid segment is indicative of
African, e.g., African American or European, e.g., European American, ancestry. In another
embodiment, the absence of the nucleic acid segment identifies the population as an African
American subject.

In one embodiment of any one of the above aspects, the method further comprises
selecting subjects with an increased risk of developing prostate cancer. In a related
embodiment, the method comprises obtaining a sample from the subjects.

In another aspect, the invention features a biomarker for prostate cancer in an African
American subject comprising an insertion in the PSPHL gene locus, wherein the presence of
the biomarker is correlated with a decreased risk of prostate cancer.

In one embodiment, the insertion encodes a nucleic acid comprising 133 base pairs of
exon 1 of human PSPHL mRNA encoded by GenBank Accession No. AJ001612
corresponding to SEQ ID NO: 1.

In another embodiment, the insertion encodes a nucleic acid comprising SEQ ID NO:

In another related embodiment, the absence of the biomarker is correlated with an
increased risk of prostate cancer in the African American subject.
In still another embodiment, the presence of the insertion in the PSPHL gene locus is

correlated with the expression of the PSPHL gene product.
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In one embodiment, the insertion allele is associated with the expression of a set of
genes.

In another aspect, the invention featufes a method of identifying a subject at risk for
developing prostate cancer comprising detecting the presence or absence of a nucleic acid
segment in the PSPHL gene locus of a subject to determine the genotype of the subject,
wherein the absence of the nucleic acid segment in the gene locus indicates an increased risk
of prostate cancer.

In yet another aspect, the invention features a method of determining the prognosis of
a patient with prostate cancer comprising: detecting the presence or absence of a nucleic acid
segment in the PSPHL gene locus of a subject, wherein the absence of the variation
determines the prognosis of a patient with prostate cancer.

In one embodiment, the prognosis determines the course of treatment.

In another embodiment of any one of the above aspects, the subject is homozygous
for a deletion in the in the PSPHL gene locus. In still another embodiment of any one of the
above aspects, the subject is heterozygous for a deletion in the in the PSPHL gene locus.

In a further embodiment of any one of the above aspects, the subject is selected from
an African American population.

In another embodiment of any one of the above aspects, the absence of the nucleic
acid segment indicates an increased risk of, or risk of recurrence of, prostate cancer.

In still another embodiment of any one of the above aspects, the nucleic acid
comprises 133 base pairs of exon 1 of human PSPHL mRNA encoded by GenBank
Accession No. AJ001612 corresponding to SEQ ID NO: 1.

In another related embodiment of any one of the above aspects, the nucleic acid
comprises SEQ ID NO: 2. In another embodiment of any one of the above aspects, the
nucleic acid comprises SEQ ID NO: 13, SEQ ID NO; 14 or SEQ ID NO; 15.

In one embodiment of any one of the above aspects, the presence of the insertion
allele of the PSPHL gene locus is correlated with the expression of the PSPHL gene product.
In another embodiment of any one of the above aspects, the absence of the insertion allele of
the PSPHL gene locus is correlated with the absence of the PSPHL gene product. In a related
embodiment of any one of the above aspects, the homozygous deletion allele is associated
with the expression of a set of genes. In another related embodiment of any one of the above
aspects, the heterozygous deletion allele is associated with the expression of a set of genes.

In another embodiment of any one of the above aspects, the pfesence or absence of a

nucleic acid segment in the PSPHL gene locus is determined using a polymerase chain
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reaction (PCR) assay. In a related embodiment, the PCR assay is a multiplexed PCR assay.
In a further related embodiment, the PCR is carried out using primers comprising the nucleic
acid sequences as set forth as SEQ ID NO: 3 and SEQ ID NO: 4 and primers comprising the
nucleic acid sequences as set forth as SEQ ID NO: 5 and SEQ ID NO: 6. In another related
embodiment, the nucleic acid sequences as set forth as SEQ ID NO: 3 and SEQ ID NO: 4
amplify a 133 base pair fragment of the insertion sequence in exon 1 of the PSPHL gene. In
still another related embodiment, the nucleic acid sequences as set forth as SEQ ID NO: 5
and SEQ ID NO: 6 generate an amplicon only if the insertion sequence is absent.

In another embodiment of any one of the above aspects, the subject has previously
been treated for prostate cancer.

In still another embodiment of any one of the above aspects, the measurement is
performed after surgery or therapy to treat prostate cancer.

In another aspect, the invention features an antibody to detect PSPHL protein in cells
and tissues with PSPHL genotypes.

In one embodiment, the antibody is polyclonal. In another embodiment, the antibody
is monoclonal. In a related embodiment, the polyclonal antibody is directed to the 72AA
antigen of prostate cells corresponding to SEQ ID NO: 7.

In another aspect, the invention features a kit for use in identifying a subject at risk for
developing prostate cancer comprising primers directed to amplify a 133 base pair sequence
of exon 1 of human PSPHL mRNA encoded by GenBank Accession No. AJ001612
corresponding to SEQ ID NO: 1, and instructions for use.

In one embodiment, the primers comprise the nucleic acid sequences as set forth as
SEQ ID NO: 3 and SEQ ID NO: 4.

In another embodiment, the primers comprise the nucleic acid sequences as set forth
as SEQ ID NO: S and SEQ ID NO: 6.

In another aspect, the invention features a kit comprising primers comprising the
nucleic acid sequences set forth as SEQ ID NO: 3 and SEQ ID NO: 4, and instructions for
use.

In another aspect, the invention features a kit comprising primers comprising the
nucleic acid sequences set forth as SEQ ID NO: 5 and SEQ ID NO: 6, and instructions for
use.

In another further aspect, the invention features a kit comprising primers designed

against the nucleic acid sequence set forth as SEQ ID NO: 17, and instructions for use.
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In still another aspect, the invention features a kit comprising primers designed
against the nucleic acid sequence set forth as SEQ ID NO: 18, and instructions for use.

In still another further aspect, the invention features a kit comprising primers designed
against the nucleic acid sequence set forth as SEQ ID NO: 19, and instructions for use.

In one embodiment of any one of the above aspects, the kits further comprise
instructions for use in PCR assay. In one embodiment, the PCR is multiplexed PCR.

In another aspect, the invention features a kit for use in identifying a subject at risk for

developing prostate cancer comprising: an antibody directed to a PSPHL antigen, and

instructions for use.

In another aspect, the invention features a kit comprising an antibody directed to a
PSPHL antigen.

In one embodiment of any one of the above aspects, the antibody is monoclonal.

In one embodiment of any one of the above aspects, the antibody is polyclonal. In a
related embodiment, the polyclonal antibody is used to detect the 72A A antigen. In another
related embodiment, the polyclonal antibody is directed to a sequence encoded by SEQ ID
NO: 7.

The above features and advantages of the present invention will be apparent from or
are set forth in more detail in the accompanying drawings, which are incorporated in and
form a part of this specification, and the following Detailed Description, which together serve

to explain by way of example the principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph showing that PSPHL gene expression is higher in African
American prostate cancer tissues when compared to European American prostate tissues. The
graph shows Expression microarray analysis of prostate cancer tissues by race. Surgical
prostate cancer tissues from 12 European American cases were compared to those from 8
African American cases. In this “volcano” plot, each gene is represented by a dot, positioned
by fold expression change (x axis) and p value (y axis), that were calculated by comparing the
expression values between the two racial groups. Genes represented by red dots demonstrated
expression changes greater than 2 fold and p<0.05. Using this cut-off criteria (2 fold change
and p<0.05), six genes are under-expressed in African American prostate tissue, and only gene,
PSPHL, is over-expressed in African American prostate tissues.

Figure 2 shows the nucleotide sequence of the PSPHL mRNA (GenBank accession
number AJ001612 represented by SEQ ID NO: 1) with the nucleotide numbers on the left. The
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position of the P1 (underlined, SEQ ID NO: 12) and P2 (double underlined, SEQ ID NO: 13)
primer pairs are shown.

Figure 3 shows RT-PCR validation of PSPHL expression in the same tissue samples
used in expression microarray analysis, with the addition of one more African American
Tumor sample. The PSPHL gene was expressed in 3 of 12 European American prostate
cancers and 7 of the 9 African American prostate cancers. Primer sets used in the assays are
indicated in the parentheses to the right and annotated below. Note than primer set 2 amplified
two products, because the primers spanned exon 3, which is alternatively spliced during gene
transcription (see Figure 6) . GAPDH is a control for RT-PCR. P1: CTGGGAGAACCGGAA
GAATAACAT (forward), corresponds to nt 414-438 of the AJ001612 sequence,
CCAATATTCACTGAAGGCTGCCGA (reverse), corresponds to nt 760-783 of the
AJ001612 sequence. P2: CGGTCATCAGTGAAGAAGGAATCGGA (forward), corresponds
to nt 304-329 of the AJ001612 sequence; TGGCGTTATCCTTGACTTGTTGCC (reverse),
corresponds to nt 362-385 of the AJ001612 sequence.

Figure 4 shows RT-PCR validation of PSPHL expression in paired normal (N) and
cancer tissues (T) from 8 European American prostate cancer patients. The 8 cases are
independent of cases used in Figure 1 and 2. Primer sets used were identical to those used in
Figure 2. Note the high concordance of PSPHL gene expression between the paired normal
and tumor tissues from the same patient.

Figure 5 shows RT-PCR validation of PSPHL expression in paired normal (N) and
cancer tissues (T) from 7 African American prostate cancer patients. Five of the 7 cases are
independent of cases used in Figure 1 and 2, while two cases (1081, 1134) overlaps with those
used in Figure 2. Primer sets used were identical to those used in Figure 2. Note again the
high concordance of PSPHL gene expression between the paired normal and tumor tissues
from the same patient.

Figure 6 shows the nucleotide sequence of the alternative PSPHL mRNA. The
nucleotide sequence of an alternative PSPHL mRNA (GenBank accession number BC065228)
is shown with the nucleotide numbers on the left. The position of the P2 primer pair is shown
double underlined. This sequence has an insertion of 122 bp (shown in capitals and bold)'
compared to the sequence of AJ001612 (Figure 2), resulting in a PCR product that is 122 bp
longer.

Figure 7 shows comparison of the human AJ001612 and BC065228 mRNA sequences
with the predicted gene from the Chimnpanzeee genome chromosome 7 contig (Genbank

Accession No. NW 001237953.1).
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Figure 8 shows the nucleotide sequence of AAIns sequence in the PSPHL mRNA. The
nucleotide sequence of the PSPHL mRNA (GenBank accession number AJ001612) is shown
with the nucleotide numbers on the left. The sequence of a 326 bp portion of the African
American specific insertion (AAlns) that overlaps with the PSPHL mRNA sequence is shown
in bold italics. The position of the P3 primer pair is shown heavy underlined and they amplify
a product of 133 bp.

Figure 9A and B are schematic drawings. Figure 9A shows the predicted gene

structure of PSPHL. Solid boxes represent the exons and the lines represents the introns. The

size and the position of the introns, exons in PSPHL gene is predicted based on the assumption

that the human PSPHL and Chimpanzee PSPHL genes are similar to each other. Figure 9B
shows the two spliced variants of PSPHL mRNA. Numbers above the bars represent the
nucleotide position of the exon boundary in the respective clones. Note that the 5 prime of the
exon 1 sequence of BC065228 was not complete, and the last exon in BC065228 was
shortened when compared to AJ001612 possibly due to alternative cleavage during mRNA
synthesis.

Figure 10 shows that expression of the PSPHL Gene is Determined by the Presence of
AAlns. The Figure shows the results of PCR. A total of 11 cases for which expression status
of PSPHL were known were examined for the presence of AAlns in genomic DNA isolated
from seminal vesicles. The 8 PSPHL mRNA positive cases (362, 731, 994, 1081, 1115, 1166,
1665, 1863) were also positive for the presence of AAlns, as detected by the primer set P3.
Three cases that were know to be negative for PSPHL expression (554, 1134, 1957), plus 5
European American genomic DNA samples randomly picked from the case-control cohort
(413, 414, 436, 441, 483), were all negative for AAlns (with the exception of a faint band for
1134, which may be caused by contamination). Three cDNA samples were used as positive
(731, 1863) and negative controls (1957). The P3 primers: TCAGCTAAAGTGGCTGTTG
GGTGT (Forward) nt 25-48 in AJ001612 sequence; AAGCTTCTGCGCTACCTTGCGAT
(Reverse) nt 135-157 in AJ001612 sequence.

Figure 11 is a graph showing AAlns is associated with Cancer Risk in European
Americans. The graph shows percentages of individuals (expressed as a fraétion) with
positive AAlns in European American controls (1), prostate cancer cases with Gleason 6 and
below (2), and prostate cancer cases with Gleason 7 and above (3).

Figure 12 shows the results of Multiplexed PCR using primer sets P3 and P4 to
genotype the AAlns locus. P3 primer pair, as described in Figures 7 and 9, amplified the

allele with the AAlIns sequence, while P4 primer pair, as designed below, amplified the allele
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without the sequence. The validity of the assay is confirmed by the use of mixed genomic
DNA samples known to have two copies of the AAIns sequence (1665, 1863), and zero copies
of the AAIns sequence (1957, 1704). The P4 primer sequence was designed against a
sequence 5’ of the AAIns sequence, as determined by alignment of the Chimpanzee human
genome assemblies as of 2006, and based on the prediction of the breakpoints in chromosome
7 human reference sequence. P4 primers: AGTCTTGCTATCTTGCCCAGGCTGAT
(forward), nt 5419659-5419684 in chromosome 7 human reference assembly
GTAGAGACTGGGTTTCACCATGTTGG (Reverse), nt 5421321-5421346 in chromosome
7 human reference assembly. Lane and corresponding samples are as follows: 1. Mixture of
genomic DNA from sample 1665 and 1704; 2.Mixture of genomic DNA from sample 1665
and 1957; 3.Mixture of genomic DNA from sample 1863 and 1704; 4 Mixture of genomic
DNA from sample 1863 and 1957; 5.Mixture of genomic DNA from sample 1704 and 1957,
6.Mixture of genomic DNA from sample 1665 and 1863; 7.No DNA template; 8. No DNA
template.

Figure 13 is a schematic diagram of AAlns in relation to the assembled Human
genome (HG) and Chimpanzee genome (CG) chromosome 7 sequences (not to scale). The
human WGS and Trace sequences presented in Exhibit F and H were used to obtain the partial
assembly of AAlns and their positions and IDs marked. Coordinates for the assembled
genome were marked below the line positions and sizes of the exons and introns in both
genomes and AAIns were marked above their respective spaced-out positions. The 5’
breakpoint is chr7 55798228 in the assembled human genome, and separated by 9bp
(GTGCGTCTA) from the 3’ break point at Chr7 55798238 in the assembled human genome.
The position of primer sets (P3 and P4) used to genotype the AAlIns locus are marked with red
vertical bars as shown. P3 primer set amplifies sequences in Exonl which is part of AAlIns,
while P4 primer set amplifies the PSPHL-null allele. A Black triangle marks the site of a
~9kb viral insertion specific to the Chimpanzee genome, which resulted in size differences in
intron 3 between the two genomes.

Figure 14 shows the alignment of AJ001612 with the human genome. Matching bases
in AJ001612 and human genomic sequences are colored blue and capitalized. Light blue
bases mark the boundaries of gaps in either sequence. The mRNA sequence (query sequence)
is presented first, followed by the genomic sequence. Each sequence is marked by the
nucleotide position (for mRNA) or coordinates (genome sequence based on the March 2006
assembly).

Figure 15 shows the alignment of AJ001612 with the assembled Chimpanzee genome.

11
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Matching bases in AJ001612 and Chimpanzee genomic sequences are colored blue and
capitalized. Light blue nucleotides mark the boundaries of predicted exons in either sequence.
The mRNA sequence (query sequence) is presented first, followed by the genomic sequence.
Each sequence is marked by the nucleotide position (for mRNA) or coordinates (genome
sequence based on the March 2006 assembly).

Figure 16 shows the alignment of BC065228 with the assembled Chimpanzee genome.
Matching bases in BC065228 and Chimpanzee genomic sequences are colored blue and
capitalized. Light blue nucleotides mark the boundaries of predicted exons in either sequence.
The mRNA sequence (query sequence) is presented first, followed by the genomic sequence.
Each sequence Is marked by the nucleotide position (for mRNA) or coordinates (genome
sequence based on the March 2006 assembly). Note that the exon 1 sequence is not complete
in BC065228.

Figure 17 shows partial assembly of AAlns based on WGS and Trace Archive. In the
Figure, the 4 exon sequences in BC0065228 (SEQ ID NO: 8, Figure 16) were used to query
the human whole genome shotgun (WGS) and Trace Archive. These queries identified 4
genomic sequences — Contig0, gnl|ti|226793227, gi|148184701|, gi|68978189| - each of which
contain at least one exon sequence (red underlined; see Figure 13).

Figure 18 shows identification of the AAIns 3’ breakpoint. The first 4kb of
>gi|68978189|gb|AADB02010625.1| Homo sapiens chromosome 7 CRA_219000002701389
whole genome shotgun (WGS) sequence was aligned with the assembled human genome.
The matched sequence is blue capitalized and the light blue bold nucleotides border to small
region of mismatch. Exon 3 in the WGS sequence is marked red underline. The nucleotide
position (for WGS sequence) and coordinates (for human chr7 genome sequence) are marked
to the right. Results of the alignment are ordered by the query sequence followed by the
genome sequence. Therefore, the 3’ breakpoint of AAlns (upstream black) is where the
region of homology (blue) with the assembled human genome sequence ends.

Figure 19 shows identification of the AAlns 5’ breakpoint. First, a 100bp non-AAlns
sequence upstream to the AAlns 3’ breakpoint from the assembled human genome (1, see
Exhibit G above) was used to query the Trace Archive to obtain gnl|ti|1656600323 (2). The
overlapping sequence is underlined. Next, the Trace sequence gnl|ti|1656600323 (2) was then
used to query the assembled human genome sequence (3). The overlap between the
gnl|ti|1656600323 sequence and the human genome sequence is shown. Therefore, the 5°
breakpoint of AAIns (downstream black) is where the region of homology with the
assembled human genome sequence ends. Finally, the Trace sequence gnl|ti|1656600323 (2)
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was used to query the assembled Chimpanzee genome. The overlap between the
gnl|ti|1656600323 sequence and the chimpanzee genome sequence upstream of the 5 AAlIns
breakpoint is shown in blue bold, and the downstream of the 5 AAlns breakpoint is shown in
red italics. This confirms that the gnl|ti|1656600323 sequence contains the human AAlns
sequence.

Figure 20 shows validation of the breakpoint position. A 200bp assembled human
genome sequence flanking the breakpoint (5° at chr7 55798228, 3’ at chr7 55798238) was
aligned with the assembled Chimpanzee genome. The two matched sequences on the
Chimpanzee genome spanned 52765 bp on chromosome 7. The bold nucleotides mark the
boundaries of the AAlIns insertion. The 52765 bp insertion includes exons 1, 2, and 3
(underlined) of the Chimpanzee PSPHL gene. Nucleotide positions are marked to the right.
Again query sequence is followed by Chimpanzee genome sequence.

Figure 21 A and B shows differential expression of PSPHL detected in two
independent samples sets using different array platforms. Panel A is a “Volcano” plot of
expression data derived from the Agilent platform. Average expression ratios for each gene
from the comparison of African American vs. European American prostate tumors were plotted
on the X axis in log scale, and —log10 of p values comparing the two groups were plotted on
the Y axis. Differentially expressed genes (red) were defined by fold expression greater than 2
and p value less than 0.05. Panel B is a heatmap for PSPHL expression ratios detected
using cDNA microarrays in paired normal and tumor prostate tissues. Expression ratios of
each of the 52 (13x4) samples were derived from the comparison of test sample vs a common
BPH reference, and represented by red color if overexpressed relative to BPH.
Paired N/T samples from each of the 26 cases were aligned vertically as shown. AA: African
American; EA: European American; N: normal; T: tumor.

Figure 22 shows two alternatively spliced PSPHL transcripts. The ORF sequences
were marked as color matched bars above numbered variant sequence positions, the
translated amino acid sequences were similarly color coded according to their respective
coding sequences. GenBank sequence associated with BC065228 is incomplete at the 5’ end
but no other putative start sites were identified from the additional sequence we revealed
from RACE analysis. Variant 1 encodes SEQ ID NO: 9. Variant 2 encodes SEQ ID NO: 10.

Figure 23 A and B. Panel A shows the results of RT-PCR. The RT-PCR shows
concordance between DNA and RNA in matched cases. Primers were designed to amply a
short stretch of DNA sequence within nt 50-200 0fAJ00161 12, later confirmed to be within a
single exon (see Figure 5), and correspond to the PSPHL mRNA sequences absent in the

13



10

15

20

25

30

WO 2009/011911 PCT/US2008/008798

reference genome. Primers used to examine gene expression by RT-PCR spanned the exons,
as revealed after the exon structure was later defined, excluding the possibility of false
positive RNA detection due to DNA contamination. Primers for GAPDH were similarly
designed to detect DNA within a single exon, and to detect the transcript sequences spanning
two exons. Panel B shows the results of RT-PCR. In Panel B The PSPHL gene structure,
indel break points, and the genotyping assay. The top is a schematic diagram of the complete
PSPHL gene structure, with 4 exons sized at 212bp, 1 13bp, 122bp, and 502 bp. Positions for
TRACE and WGS sequences used to partially assemble the insertion allele were marked with
light blue lines above the insertion allele track. The deletion allele sequence positions were
defined by the reference genome. Sizes of the DNA segments, when available, are indicated
by numbérs shown above the tracks. The bottom shows representative genotyping results in
African Americans and European Americans. The genomic positions of primer sets (P3 and
P4) used to genotype the PSPHL locus were marked with red vertical bars as shown in A.
Ins/Ins genotype: P3 signal only; Ins/Del genotype: both P3 and P4 signals, Del/Del
genotype: P4 signal only.

Figure 24 is a graph that shows a summary of genotyping results in 3 populations.
AA: African American; EA: European American.

Figure 25 is a graph that shows PSPHL genotype in cases and controls in the African
American population.

Figure 26 is a Western blot that shows detection of the polyclonal anti 72AA antibody.
Other aspects of the invention are described infra.

DETAILED DESCRIPTION

Genetic variation refers to heritable DNA level differences that exist in all living
organisms. There are 3 billion chemical base pairs that make up human DNA. One of the
most common types of genetic variation is called single nucleotide polymorphisms (SNPs).
Each SNP accounts for only one base pair difference, however there are millions of SNPs that
account for an average genetic difference between humans in about 0.08% of the 3 billion
chemical base pairs in the human genome. Structural variation is another type of genetic
variation that each involves at least 1000 such chemical base pair codes. These longer
stretches of DNA can be deleted, duplicated, or inserted, leading to change in DNA dosage
(therefore also termed copy number variation). They can also be inverted in orientation or

translocated to a different location in the genome. In recent years, knowledge regarding this
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type of variation has increased, following the improvement of genomic technologies such as
microarrays. These variations, by definition, are differences that can be inherited, not
alterations such as the ERG-TMPRSS?2 fusion that has been discovered in prostate cancer,
which are not heritable.

Genomic variants of all sizes and types can contribute to genetic disease. From the
twin studies the understanding has emerged that there is a strong genetic basis for human
prostate cancer. Many geneticists have made use of the genetic variations such as SNPs to
identify the risk factors that would elevate the chance of developing prostate cancer if
inherited. Indeed, they have been very successful. However, these studies are not without
limitations. One such limitation is that the gene or genes that contribute to this elevated risk
have not been definitively identified. Yet another limitation is that corresponding studies in
African American men, the highest risk group, have not been conducted in similar scale with
similar intensity. While commercial tests, some costing a few hundred dollars, are being
developed to assess prostate cancer risk, with the hope to benefit humankind by early
diagnosis and timely treatment to reduce prostate cancer mortality, it remains to be
established whether these tests are equally effective in identifying high risk African American
men, already a high risk group for developing prostate cancer. Further, the use of structural
variation for identification of prostate cancer genes is a research area that has not been
explored.

Recently, the present inventors have discovered a novel genomic variation that has the
potential to address the above-mentioned aspects of prostate cancer biology and research.
Described herein is a locus on chromosome 7, termed PSPHL, that harbors a segment of
DNA that can be either present or missing from the human genome. When it is present, the
PSPHL gene is expressed in the prostate and may function through the expressed products.
When it is absent, the gene is not expressed in the prostate or any other tissues in the body
because there is no genetic code to start with. Furthermore, it has been found that this
segment of DNA is present in ~96% of healthy African Americans but deleted in most
healthy Americans of European descent.

Genetic differences between humans is shaped by the common ancestry of humans in
Africa some 50,000 years ago. Rare forms of genomic variations that seem to be skewed in
its distribution among different populations are, in certain cases, more commonly associated
with medically relevant traits. Many such genetic differences have been analyzed in detail.

One clear example is the genes that confer resistance to malaria. Another example that may
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be applied to human prostate cancer, is the use of ancestry informative markers to identify
prostate cancer genes in admixture studies. .

The present invention provides methods of detecting the presence or absence of a
nucleic acid segment in the (Phosphoserine phosphatase-like) PSPHL gene locus of a subject,
wherein the presence or absence of the nucleic acid segment in the gene locus indicates an
altered risk of cancer.

In certain embodiments, the invention provides biomarkers for prostate cancer in an
African American subject comprising an insertion in the PSPHL gene locus, wherein the
presence of the biomarker is correlated with a decreased risk of prostate cancer. Accordingly,
the present invention presents a biomarker or biomarkers that are differentially present in
samples of prostate cancer subjects and control subjects, or in subjects of different
populations, or in subjects at different stages of cancer, e.g. prostate cancer, progression, and
the application of this discovery in methods and kits for determining the presence of prostate
cancer. These biomarkers are found in samples from prostate cancer subjects at levels that
are different than the levels in samples from subject in whom prostate cancer is undetectable.
Accordingly, the amount of the biomarker, or, one or more biomarkers, found in a test sample
compared to a control, or the presence or absence of one or more markers in the test sample
provides useful information regarding the cancer status of the subject.

In accordance with one embodiment of the invention, a set of genes whose expression
correlates with expression of the PSPHL gene product were identified. Further, in preferred
embodiments, the homozygous deletion allele is associated with the expression of a set of
genes. In other embodiments, the heterozygous deletion allele is associated with the
expression of a set of genes. These genes may also be useful to determine disease
onset/progression, to determine prognosis, to determine risk of recurrence and to determine
course of therapy in subjects having routine health screenings, routine prostate cancer
screenings, in those suspected of having prostate cancer, for those with known a risk of
prostate cancer, for those previously treated for prostate cancer. The genes described herein
are also useful as novel therapeutic targets.

In one embodiment, the absence of the nucleic acid segment in the PSPHL gene
product indicates an increased risk of prostate cancer in an African American subject. The
absence of the nucleic acid segment as described herein is useful, for example, to predict
disease progression. The claimed methods allow for earlier detection of disease
recurrence/progression and therefore earlier treatment of subjects with recurrent/progressive

disease.
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In addition, knowledge of genetic changes that occur in prostate cancer enable the
design and screening for targeted therapeutic agents that interact with the targets. The
interaction may be direct or indirect. Therapeutic agents are agents that improve survival in
subjects with disease, including advanced disease.

Provided herein are methods of detecting the presence or absence of a nucleic acid
segment in the PSPHL gene locus of a subject, methods of identifying a subject at risk for
developing prostate cancer, methods of determining the prognosis of a patient with prostate
cancer, biomarkers for prostate cancer, and microarray technologies to identify molecular and
genetic defects associated with prostate cancer onset or progression, and to correlate the
expression of the biomarkers with the presence or stage of disease, thus providing diagnostic
and prognostic markers for this disease. Such markers are useful clinically to determine

therapeutic strategies for subjects and guide subject treatment.

Definitions

Unless defined otherwise, all technical and scientific terms used herein have the
meaning commonly understood by a person skilled in the art to which this invention belongs.
The following references provide one of skill with a general definition of many of the terms
used in this invention: Singleton et al., Dictionary of Microbiology and Molecular Biology
(2nd ed. 1994); The Cambridge Dictionary of Science and Technology (Walker ed., 1988);
The Glossary of Genetics, 5th Ed., R. Rieger et al. (eds.), Springer Verlag (1991); and Hale &
Marham, The Harper Collins Dictionary of Biology (1991). As used herein, the following
terms have the meanings ascribed to them unless specified otherwise.

The term “set of genes” refers to the one or more genes. In certain embodiments, one
or more genes is particularly expressed when the nucleic acid segment in the PSPHL gene
locus is present. In other embodiments, one or more genes is particularly expressed when the
nucleic acid segment in the PSPHL gene locus is present. The set of one or more genes
expressed when the nucleic acid segment in the PSPHL gene locus is present may be
overlapping, may be the same, or may be different (e.g. the set of genes may have one, two
three or more genes in common). The "set of genes" may refer to genes whose expression
level, alone or in combination with other genes, is correlated with cancer or prognosis of
cancer, for example prostate cancer. The correlation may relate to either an increased or
decreased expression of the gene. For example, the expression of the gene may be indicative
of cancer, or lack of expression of the gene may be correlated with poor prognosis in a cancer

patient.
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The term "detect" refers to identifying the presence, absence or amount of an object or
molecule.

The term “nucleic acid” or “nucleic acid segment” as used herein refers to any nucleic
acid containing molecule, including but not limited to, DNA or RNA. The term encompasses
sequences that include any of the known base analogs of DNA and RNA including, but not
limited to, 4-acetylcytosine, 8-hydroxy-N6-methyladenosine, aziridinylcytosine,
pseudoisocytosine, 5-(carboxyhydroxylmethyl) uracil, 5-fluorouracil, S-bromouracil, 5-
carboxymethylaminomethyl-2-thiouracil, 5-carboxymethylaminomethyluracil, dihydrouracil,
inosine, N6-isopentenyladenine, 1-methyladenine, 1-methylpseudouracil, 1-methylguanine,
1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine,
S-methylcytosine, N6-methyladenine, 7-methylguanine, 5-methylaminomethyluracil, 5-
methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 5'-
methoxycarbonylmethyluracil, S-methoxyuracil, 2-methylthio-N6-isopentenyladenine, uracil-
S-oxyacetic acid methylester, uracil-5-oxyacetic acid, oxybutoxosine, pseudouracil, queosine,
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, N-uracil-5-
oxyacetic acid methylester, uracil-5-oxyacetic acid, pseudouracil, queosine, 2-thiocytosine,
and 2,6-diaminopurine. In preferred embodiments, the nucleic acid segment is part of the
(Phosphoserine phosphatase-like) PSPHL gene locus of a subject. In further examples the
nucleic acid segment comprises SEQ ID NO: 2.

The term "gene" refers to a nucleic acid (e.g., DNA) sequence that comprises coding
sequences necessary for the production of a polypeptide, precursor, or RNA (e.g., IRNA,
tRNA). The polypeptide can be encoded by a full length coding sequence or by any portion
of the coding sequence so long as the desired activity or functional properties (e.g., enzymatic
activity, ligand binding, signal transduction, immunogenicity, etc.) of the full-length or
fragment are retained. The term also encompasses the coding region of a structural gene and
the sequences located adjacent to the coding region on both the 5' and 3' ends for a distance
of about 1 kb or more on either end such that the gene corresponds to the length of the full-
length nRNA. Sequences located 5' of the coding region and present on the mRNA are
referred to as 5' non-translated sequences. Sequences located 3' or downstream of the coding
region and present on the mRNA are referred to as 3' non-translated sequences. The term
"gene" encompasses both cDNA and genomic forms of a gene. A genomic form or clone of a
gene contains the coding region interrupted with non-coding sequences termed "introns" or
"intervening regions" or "intervening sequences." Introns are segments of a gene that are

transcribed into nuclear RNA (hnRNA); introns may contain regulatory elements such as
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enhancers. Introns are removed or "spliced out" from the nuclear or primary transcript;

introns therefore are absent in the messenger RNA (mRNA) transcript. The mRNA functions
during translation to specify the sequence or order of amino acids in a nascent polypeptide. In
certain preferred embodiments, the gene is Phosphoserine phosphatase-like (PSPHL).

The phrase “Phosphoserine phosphatase-like (PSPHL) gene locus” is meant to refer to
a gene locus on chromosome 7 that harbors a segment of DNA that can be either present or
missing from the human genome. When the gene locus is present, the PSPHL gene is
expressed in the prostate. When the gene locus is absent, the gene is not expressed in the
prostate. Human PSPHL mRNA is encoded by GenBank Accession No. AJ001612. In
certain embodiments, the PSPHL gene locus contains a nucleic acid segment comprising 133
base pairs of exon 1 of human PSPHL mRNA whose presence or absence corresponds to
PSPHL expression.

As used herein the phrase "prostate cancer" refers to cancers of the prostate tissue
and/or other tissues of the male genitalia, or reproductive or urinary tracts.

As used herein, the term "gene expression” refers to the process of converting genetic
information encoded in a gene into RNA (e.g., mRNA, rRNA, tRNA, or snRNA) through
"transcription” of the gene (i. e., via the enzymatic action of an RNA polymerase), and for
protein encoding genes, into protein through "translation" of mRNA. Gene expression can be
regulated at many stages in the process. "Up-regulation” or "activation" refers to regulation
that increases the production of gene expression products (i.e., RNA or protein), while
"down-regulation" or "repression" refers to regulation that decrease production. In addition to
containing introns, genomic forms of a gene may also include sequences located on both the
5"and 3' end of the sequences that are present on the RNA transcript. These sequences are
referred to as "flanking" sequences or regions (these flanking sequences are located 5' or 3' to
the non-translated sequences present on the mRNA transcript). The 5' flanking region may
contain regulatory sequences such as promoters and enhancers that control or influence the
transcription of the gene. The 3' flanking region may contain sequences that direct the
termination of transcription, post-transcriptional cleavage and polyadenylation.

As used herein, the term "primer” refers to an oligonucleotide, whether occurring
naturally as in a purified restriction digest or produced synthetically, that is capable of acting
as a point of initiation of synthesis when placed under conditions in which synthesis of a
primer extension product that is complementary to a nucleic acid strand is induced, (i.e., in
the presence of nucleotides and an inducing agent such as DNA polymerase and at a suitable

temperature and pH). The primer is preferably single stranded for maximum efficiency in
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amplification, but may alternatively be double stranded. If double stranded, the primer is first
treated to separate its strands before being used to prepare extension products. Preferably, the
primer is an oligodeoxyribonucleotide. The primer must be sufficiently long to prime the
synthesis of extension products in the presence of the inducing agent. The exact lengths of the
primers will depend on many factors, including temperature, source of primer and the use of
the method.

The phrase "determining a prognosis" or “providing a prognosis” refers to
determining or providing information regarding the impact of the presence of cancer, for
example prostate cancer, (e.g., as determined by the diagnostic methods of the present
invention) on a subject's future health (e.g., expected morbidity or mortality, the likelihood of
getting cancer, the risk of metastasis).

The term “measuring” means methods which include detecting the presence or
absence of marker(s) in the sample, quantifying the amount of marker(s) in the sample,
and/or qualifying the type of biomarker. Measuring can be accomplished by methods known
in the art and those further described herein, including but not limited to microarray analysis
(with Significance Analysis of Microarrays (SAM) software), SELDI and immunoassay.

Any suitable methods can be used to detect and measure one or more of the markers
described herein. These methods include, without limitation, mass spectrometry (e.g., laser
desorption/ionization mass spectrometry), fluorescence (e.g. sandwich immunoassay),
surface plasmon resonance, ellipsometry and atomic force microscopy.

“Detect” as used herein refers to identifying the presence, absence or amount of the
object to be detected.

“Marker” or “biomarker” in the context of the present invention refer to a polypeptide
(of a particular apparent molecular weight) or nucleic acid, which is differentially present in a
sample taken from subjects having prostate cancer as compared to a comparable sample taken
from control subjects (e.g., a person with a negative diagnosis or undetectable prostate cancer,
normal or healthy subject). The term “biomarker” is used interchangeably with the term
“marker.” The biomarkers are identified by, for example, molecular mass in Daltons, and
include the masses centered around the identified molecular masses for each marker, affinity
binding, nucleic acid detection, etc.

A marker can be a polypeptide, which is detected at a higher frequency or at a lower
frequency in samples of unaffected tissue from prostate cancer subjects compared to samples

of affected tissue from prostate cancer subjects.
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A marker can be a polypeptide, which is detected at a higher frequency or at a lower
frequency in samples of human unaffected tissue from prostate cancer subjects compared to
samples of control subjects.

A marker can be a polypeptide, which is detected at a higher frequency or at a lower
frequency in samples of human affected tissue from prostate cancer subjects compared to
samples of control subjects.

A marker can be differentially present in terms of quantity, frequency or both.

"Subject" as used herein refers to any animal (e.g., a mammal), including, but not
limited to, humans, non-human primates, rodents, and the like, which is to be the recipient of
a particular treatment. Typically, the terms "subject" and "patient" are used interchangeably
herein in reference to a human subject.

"At risk for cancer" refers to a subject with one or more risk factors for developing a
specific cancer. Risk factors include, but are not limited to, ancestry, gender, age, genetic
predisposition, environmental expose, previous incidents of cancer, preexisting non-cancer
diseases, and lifestyle.

“Unaffected tissue,” as used herein refers to a tissue from a prostate cancer subject
that is from a portion of tissue that does not have gross disease present, for example tissue
that is about 1, 2, 5, 10, 20 or more cm from grossly diseased tissue.

A polypeptide is differentially present between two samples if the amount of the
polypeptide or nucleic acid in one sample is statistically significantly different from the
amount of the polypeptide or nucleic acid in the other sample. For example, a polypeptide or
nucleic acid is differentially present between the two samples if it is present at least about
25%, at least about 50%, at least about 75%, at least about 100%, 120%, at least about 130%,
at least about 150%, at least about 180%, at least about 200%, at least about 300%, at least
about 500%, at least about 700%, at least about 900%, or at least about 1000% greater than it
is present in the other sample, or if it is detectable in one sample and not detectable in the
other.

Alternatively or additionally, a polypeptide or nucleic acid is differentially present
between two sets of samples if the frequency of detecting the polypeptide or nucleic acid in
the cancer subjects’ samples is statistically significantly higher or lower than in the control
samples. For example, a polypeptide or nucleic acid is differentially present between the two
sets of samples if it is detected at least about 25%, at least about 50%, at least about 75%, at
least about 100%, at least about 120%, at least about 130%, at least about 150%, at least
about 180%, at least about 200%, at least about 300%, at least about 500%, at least about
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700%, at least about 900%, or at least about 1000% more frequently or less frequently
observed in one set of samples than the other set of samples.

“Diagnostic” means identifying the presence or nature of a pathologic condition, i.e.,
cancer. Diagnostic methods differ in their sensitivity and specificity. The “sensitivity” of a
diagnostic assay is the percentage of diseased individuals who test positive (percent of “true
positives”). Diseased individuals not detected by the assay are “false negatives.” Subjects
who are not diseased and who test negative in the assay, are termed “true negatives.” The
“specificity” of a diagnostic assay is 1 minus the false positive rate, where the “false positive”
rate is defined as the proportion of those without the disease who test positive. While a
particular diagnostic method may not provide a definitive diagnosis of a condition, it suffices
if the method provides a positive indication that aids in diagnosis.

A “diagnostic amount” of a marker refers to an amount of a marker in a subject’s
sample that is consistent with a diagnosis of cancer. A diagnostic amount can be either in
absolute amount (e.g., pg/ml) or a relative amount (e.g., relative intensity of signals).

A “control amoﬁnt” of a marker can be any amount or a range of amount, which is to
be compared against a test amount of a marker. For example, a control amount of a marker
can be the amount of a marker in a person without cancer. A control amount can be either in
absolute amount (e.g., pg/ml) or a relative amount (e.g., relative intensity of signals).

As used herein, the term “sensitivity” is the percentage of subjects with a particular disease.
For example, in the cancer group, the biomarkers of the invention have a sensitivity of about
80.0%-98.6%, and preferably a sensitivity of 85%, 87.5%, 90%, 92.5%, 95%, 97%, 98%,
99% or approaching 100%.

As used herein, the term “specificity” is the percentage of subjects correctly identified
as having a particular disease i.e., normal or healthy subjects. For example, the specificity is
calculated as the number of subjects with a particular disease as compared to non-cancer
subjects (e.g., normal healthy subjects). The specificity of the assays described herein may
range from about 80% to 100%. Preferably the specificity is about 90%, 95%, or 100%.

The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein to
refer to a polymer of amino acid residues. The terms apply to amino acid polymers in which
one or more amino acid residue is an analog or mimetic of a corresponding naturally
occurring amino acid, as well as to naturally occurring amino acid polymers. Polypeptides

can be modified, e.g., by the addition of carbohydrate residues to form glycoproteins. The
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terms “polypeptide,” “peptide’”” and “protein” include glycoproteins, as well as non-
glycoproteins.

“Antibody” refers to a polypeptide ligand substantially encoded by an
immunoglobulin gene or immunoglobulin genes, or fragments thereof, which specifically
binds and recognizes an epitope (e.g., an antigen). The recognized immunoglobulin genes
include the kappa and lambda light chain constant region genes, the alpha, gamma, delta,
epsilon and mu heavy chain constant region genes, and the myriad immunoglobulin variable
region genes. Antibodies exist, e.g., as intact immunoglobulins or as a number of well-
characterized fragments produced by digestion with various peptidases. This includes, e.g.,
Fab’’ and F(ab)’’2 fragments. The term “antibody,” as used herein, also includes antibody
fragments either produced by the modification of whole antibodies or those synthesized de
novo using recombinant DNA methodologies. It also includes polyclonal antibodies,
monoclonal antibodies, chimeric antibodies, humanized antibodies, or single chain antibodies.
“Fc” portion of an antibody refers to that portion of an immunoglobulin heavy chain that
comprises one or more heavy chain constant region domains, CH1, CH2 and CH3, but does
not include the heavy chain variable region.

The phrase “specifically (or selectively) binds” to an antibody or “specifically (or
selectively) immunoreactive with,” when referring to a protein or peptide, refers to a binding
reaction that is determinative of the presence of the protein in a heterogeneous population of
proteins and other biologics. Thus, under designated immunoassay conditions, the specified
antibodies bind to a particular protein at least two times the background and do not
substantially bind in a significant amount to other proteins present in the sample. Specific
binding to an antibody under such conditions may require an antibody that is selected for its
specificity for a particular protein. For example, polyclonal antibodies raised to marker “X”
from specific species such as rat, mouse, or human can be selected to obtain only those
polyclonal antibodies that are specifically immunoreactive with marker “X” and not with
other proteins, except for polymorphic variants and alleles of marker “X”. This selection
may be achieved by subtracting out antibodies that cross-react with marker “X” molecules
from other species. A variety of immunoassay formats may be used to select antibodies
specifically immunoreactive with a particular protein. For example, solid-phase ELISA
immunoassays are routinely used to select antibodies specifically immunoreactive with a
protein (see, e.g., Harlow & Lane, Antibodies, A Laboratory Manual (1988), for a description

of immunoassay formats and conditions that can be used to determine specific
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immunoreactivity). Typically a specific or selective reaction will be at least twice

background signal or noise and more typically more than 10 to 100 times background.

PROSTATE CANCER MARKERS

The present invention is based upon the discovery that the presence or absence of a
nucleic acid segment in the PSPHL gene locus of a subject indicates an altered risk of cancer,
in particular prostate cancer, and the application of this discovery in methods and kits for
determining the risk of prostate cancer. Some of these markers are found at an elevated level
and/or more frequently in samples from prostate cancer subjects compared to a control (e.g.,
subjects with diseases other than prostate cancer). Accordingly, this novel structural
variation of the PSPHL locus that is tightly linked to gene expression and demonstrates
unusual patterns of population differentiation provides useful information regarding
probability of whether a subject being tested is at risk for prostate cancer, and has prognostic
value. The invention further provides biomarkers that find use in the diagnosis and

characterization (e.g. the determination of risk of developing) prostate cancer.

Detection

The invention provides methods of detecting the presence or absence of a nucleic acid
segment in the (Phosphoserine phosphatase-like) PSPHL gene locus of a subject, where the
presence or absence of the nucleic acid segment in the gene locus indicates an altered risk of
cancer, for example prostate cancer.

Prostate cancer disproportionately affects men of African descent. In certain
embodiments of the invention, the presence or absence of the nucleic acid segment in the
PSPHL gene locus is detected in an African American subject, where the absence of the
nucleic acid segment indicates an increased risk of prostate cancer in the African American
subject.

As described herein, the nucleic acid segment is in the PSPHL gene locus of a subject.
In particular examples, the nucleic acid segment comprises 133 base pairs of exon 1 of
human PSPHL mRNA encoded by GenBank Accession No. AJ001612 corresponding to SEQ
ID NO: 1. In more particular examples, the nucleic acid segment comprises SEQ ID NO: 2.
SEQ ID NO: 2 is set forth below:

SEQ ID NO: 2
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aagccacaggctcectggetggegtcagcetaaagtggetgttgggtgteccgeaggcettct
61 gcctggeegecgecgectataagetaccaggaggagctttacgacttccegtectgeggg

121 aagtggcgggcacgatcgcaaggtagegeagaagcettctcaatggecagegecagetgea
181 gccecggeggegceactegectcacctgagectgggaggaaaattcttccaaggatgatet
241 cccactcagagctgaggaagcttttctactcagcagatgetgtgtgttttgatgttgaca
301 gcacggtcatcagtgaagaaggaatcggatgctttcattggatttggaggaaatgtgatc
361 aggcaacaagtcaaggataacgccaaatggtatatcactgattttgtagagetgetggga
421 gaaccggaagaataacatccattgtcatacagctccaaacaacttcagatgaatttttac
481 aagttacacagattgatactgtttgcttacaattgcctattacaacttgctataaaaagt

541 tggtacagatgatctgcactgtcaagtaaactacagttaggaatcctcaaagattggttt
601 gtttgtttttaactgtagttccagtattatatgatcactatcgatttcctggagagtttt

661 gtaatctgaattctttatgtatattcctagctatatttcatacaaagtgttttaagagtg

721 gagagtcaattaaacacctttactcttaggaatatagattcggcagecttcagtgaatat
781 tggtttttttccctttggtatgtcaataaaagtitatccatgtgtcagaaaaaaaaaaa

SEQ ID NO: 2 is the transcribed mRNA sequence. However, genomic sequences that
are not transcribed can also be used to detect the presence of the insertion allele. For example,
SEQ ID NO: 13, SEQ ID NO: 14 and SEQ ID NO: 15 as set forth below can be used to as

markers of the presence of the insertion allele.
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SEQ ID NO: 13
CAGTGCAGCTGAGATCAGACTTCCATGTGTAACTCCCACTACCCTACCAG
GATGCCTTTTCATAAAGGTAAGAAATGTAAATTTGGCCTTAATATACAAA
GTTGCCAGGGCAGCACTGGGTCAGTTCTACATATAGTACTTCTACGTTCAT
CAGCGGAAACTTTAAGGGAAGGTGAAAATGCTTCTAGAAGGCGACTGGA
CACCAGCGCCTTTGGGCTCTTCTTCTAAGGCCAATAGTGACCTAAATTATT
GACTGACTGCTCCAATCAAGTGGGCAAAAGGGTACCAAGGCCGCCAACAT
CAGACAAATTCACTTGAGGGCCTACCTATGTGCTTTGAAAGACAAAACTG
CTGTTGTGAAGGACACTGTATTTCAGAAAAACATAATCATATTAACAACT
AGTAACAATGTAAAATGCTGATGTGTTGAATGCTACTTTAGAAAAACATG
TTAAAATCTACAAAAAAAAATTTATGATACAAAACTACGTTATCAATCAT
CTAGCTAGCTAACTATCTACAGACATGGTTTTCATTTCTGTTGCTCAGGAT
GGAAAGCAGTGGGATGATCATAGCTCACTGCAGCCTTGAGCTCCTGGCCT
CAAGTGATCCTCCTGCCTCCTAAGTAGCTGGGGCCACAGGTGGACACAGT
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GACACCTGGGTTTTTTCTTTTGTAGAGACAGGGTTTCACTACACTGCCCAG
GCTGGTGTCAAACTTTGGAGTCTCGCTGTGTCACCCAGGCTGGGGTGCAGT
GGTGGGGATCTCGGCTCACTGCAACCTCTGCCACCTGGGTTCAAGCGATT
ACTTCCTGTATCAGCCTCCCGAGTAGCTGGGACTACAGGCATGTGCCACC
ACACCCGGCTAATTTTTGTATTTTTTGTAGAGAACTGGGTTTCACCATGTT
GGCCAGGCTGGTCTCAAACTCCTGACCTCAGGTGATCCACCTGCCTCGGCC
TCCCAAAGTGCTGGGATTACAGTCATGAGCCGATGAACACTTTCTTATGCT
ATTAAATGGCCTAACCCAGGCGGGTCGTGGTGGCTCACGCCTGTAATCCC
GAAAACTCGGATGGCCAAGGTAAGAAGATCACTTGAACCTAGGAATTCCA
AACTGGCCTGGGCAACATAGCGAGACTCCCATCCCTACAAAAGATACAAA
AATTAGGCCTGGCGCACACCACGCTCGGCTAGTTTTTGTACCTTTTGTAGA
GACAGGGTTGCGTCATGTTGCCTAAGCCGGTCTCGAACTCCTGAACCCAA
GCCATCCATCCTCCCGCCTCGGCCTCCCAAAGTGCTGGAGATTACAGGGG
CCCAGCCAGCCTCATGTTTTCCTTTTAAGCAGTCCCTTCCCTGTTGCACACT
TGGGTTAGTTTTCTTTTTAATTTTTTTAAAACAGGGGGTTACCTCAATCTCG
CAGCCTGGAGTGCTGTGGTGGGATCACAGCTCATTGGAGCCTTGAACCTT
GGGGTTCAAGTAGCTGGGGGGCTGAGGTAGGACTACAGAGATGGGGTCC
CGCCATGTTGCCAGGCTGCTCTTGGCCTGAAGGGCATCTCCCGCTGGCCGT
GCCCGGACATAGTTTTCTATTTTTGACCGACATAAACACTGTGCTGAGTCG
GTGTTTGTCAACACACAGGACCTGGCGGGGAGGTCGCGGTTACCAGGCTC
CACTCTAAGTAGAAGACTGCCCAGCTCCAAGCACTGTACCTCCCGGTGAC
GTCGCCGAACGCCCGCCCTGTGACGATACCTAAGGCCCACCTTCATGACG
CCGCCGAAGGCCCGCCCCTGTGACGCCGCCGGAGGCCCGCCCCTCACGCG
GAGCCAATCGGAACTCGAGGCGGGGCTGTTGGGTCTTCGGGAGCGCGCAT
GCGCGGGGGGCCACAGGCTCCCTGGCTGGCGTCAGCTAAAGTGGCTGTTG
GGTGTCCGCAGGCTTCTGCCTGGCCGCCGCCGCCTATAAGCTACCAGGAG
GAGCTTTACGACTTCCCGTCCTGCGGGAAGTGGCGGGCACGATCGCAAGG
TAGCGCAGAAGCTTCTCAATGGCCAGCGCCAGCTGCAGCCCCGGCGGCGC
ACTCGCCTCACCTGAGCCTGGgtACGTGCAGCCCCACAACACCTTCCCCAG
CCAGGGCCCGGGGACCCCGGGAGCGTCCCCCGCCACCTGGCGCCGCTCAT
ACCTGGGCAAGGGTGGGACCCCACTGAGGCCCGCCACGCATTAGGGAGCT
TGCACTTCCCGAGTTTTGACCTCTGACGGGCAGTTGTAATAGCATTAAAGT
TTTTGAAATTTTGTAGCGGGGGTAGAAGGGGCTTGGAAAGGGAAGAAAAC
ATCTTTTAAAATATAACGTTCCGGCCGGGCCCGGGGGTTAACCCTTTAATC
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CACATTTGGGAGGCCAGGCAGGGGATTACGAGGTAGGAGTTAAGACCAC
CTGGCCGCATGGGGAACCCTGTTTTACTAAA

SEQ ID NO: 13 contains exon 1 and is assembled from sequences gnl|ti|945553014,

gnl|ti|949228349, gi]41830605|gb|AADDO01081234.1, and gnl|ti|954837275.

SEQ ID NO: 14
GAGATATAGATGGGGAGATTTTTAATTTAGTTTTTTATTTAAAATTGTGTT
TATAAGGAAAGAGATTATTATGTNTTTTGATAGAGAATTTGGGAGAGTTT
GTTTAATTTAGAGAGAGATGGGTTAGNAAGATTTATAGGGTTGGANTGTG
ATTTANGAAAAGATTTAAGGTGTTTGGAGAATAATTTTTGGGGAGGAATT
TTTGGAATAAAAAGAAAANTTTGGTAAAAANGGTGGATTTGGTTTTANAT
GAAATAAAAAAATTAACCGGATGTGGTTGCACACGCCCTGTATNCCCAGC
TACTCAGGAGGCTGAGGCACGAGAATCACTAGAACCCAGGAGGTGGAGG
TTGCAGTAAGCCAAGTTCGTGCCACTACCCTCCAGCCTGGGCAACAGAGT
AAGACTCCATCTAAAAAAAAAATGAAGAAGAAGAAATTAGTGTAGTGTG
GGAAGTGAAAAAAAAAAAAAGAAAAGGAAAAGAAAAATGATTGAATTC
ATGAATACACTCTTATGTGGCCTGCACCGACTTTGACACAAATTAGATTGG
CTTAGTAGGCAAGGGTGGGATCTTTTCATAATTTTATTTGATGTCTAAAAT
ACATTTATCTTTTTTTCTTATAGGAGGAAAATTCTTCCAAGGATGATCTCC
CACTCAGAGCTGAGGAAGCTTTTCTACTCAGCAGATGCTGTGTGTTTTGAT
GTTGACAGCACGGTCATCAGTGAAGAAGGAATCGGTGAGCTAGCCAAAAT
CTGTGGTGTAGAGGACGCGGTGTCAGAAATGTAGGGATAGCATTTATTCA
CTTTATGAAATGATAAAGAATTTTTTTTTTTTTTTTTTTTGAGACAGAGTCT
CACTCTATTGCCCAGACTGGAGTGCAGTGGCACAATCTTGGCTTACTGCAA
CCTCCACCTCCCAGGTTCAAGCGATTATCCTGCCTCAGCCTCCTGAGTAGC
TGGGATTACAGGCGTGTGCAACCACATCCGGCTAATTTTTTTATTTTTAGT
AGAGATGGAGTTTCACCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTC
GTGATCCACCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGC
CACCATGCCCGGCCATGAAATGATAAAGAATTTCTAAAGGGTGGCTGTTT
TGGATGAAGTGCTGGACCCTGGCTATAAAAGATGAGCACTAGGCTTTTTC
TCTCACCCCTTAGAGTTGAATTTGATATATTGAGAACTNTGCTATCGCTCC
NN
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SEQ ID NO: 14 comprises a Trace sequence that has exon 2 (red underlined), and the
underlined 3’ sequence overlaps with gi|148184701|gb|]ABBA01007462.1| Homo sapiens
CTG_1103276812568, whole genome shotgun sequence.
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SEQ ID NO: 15
CACCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCAT
GCCCGGCCATGAAATGATAAAGAATTTCTAAAGAGTGGCTGTTTTGGATG
AAGTGCTGGACCCTGGCTATGGAACATGAGCACTAGGCTTTTTCTCTCACC
CCTTAGAGTTGAATTTGATATATTCATTCATTTATATAAATATTTATGGCA
AAAAAATATGGATAAGACATGTTCTTAGCTTGATTAGGGGAATGATGACC
ATCACTAACCAAAGAAGATGGCCTAGGGGGCAGGGCTCAAGTGTCCAGTG
GCTTTGTGTCATGGTTGAAAGTGTGGCCTTAGTGGTTCCCTGGAAAGGTTC
AGAGTCTCTTGGTGGATCCTGGGTCAGAGCCCCTCTCTCCCTCCCTCCCTC
CTGCCCTCCCACCTCCTGCCCTGCAGCTGGGCACCACCCTCTGCAGCCCCA
GTCCCCCAGTCATGCACCATGTCATTTTCTTTTTTTTTTTTTTTTCagGACGG
AGTCTCGCTCTGTCACCAGGCTGGAGTGCAATGGTGCAATCTCGGCTCACT
GCAACCTCCGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCCACCTCCTGAG
TAGCTGAAACTACAGgcACGCACCACCACACCCGGCTTATTTTTGTATTTTT
AGTAGAGATGGTGTTTCACCATGTTGGCCAGCCTGGTCTTGAACTCCTGAC
CTCGTGATCTGCCGGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATG
AGCCACCACACTCGGCCACCATTTTATTTTCAACTCCCTTTCATGGAAGAA
CGTTTAGCCTTTGGTCTCTTTCTTGATTTATGACAGCTCGCGGCTTTCAAGA
AAACTACCTATGAATAGGCTGTGTAACTTTTATTTATTTATTTATTTTTTGA
GATGGAGTCTCTGTCTTCTAGGCTGGGGTGCAGTGGCATGATCTCGGCTCA
CTGCAACCTCCCCCTCCCAGGTTCCAGCAATTCTCCTGCCTCAGCTTCCCA
AGTAGCTGGGATTACAGGCATGCACCACCACACCTGGCTAATTTTTGCATT
TTTTTTTTATTAGAGATGGGGTTTTGTCATGTTGGCCAGGCTGGTCTCGAA
CTCCTGGCTTCAGATGAGCTGCCCACCTCAGCTTCCCAAAGTTTTGGCATT
ATAGGCATGAGTCACTGCACCCAGCTTGTTAATGTTATTTTCAAGCACACC
TTCAAAAGTTTATTCCAAGGCCTTGCTCTCATAGCAGCAAAGCCTGTCTGT
TGCATAGTGGGGCTCTTGTTAGCATCTTCCTTTTGGTGGATGTTGTGTAGA
CCCGGGGCAGTAAGGCATGTTAACCTCGAGGACATTGGACCTGGCTGGCC
TGACTGTTGGGTCTCCCTCCTAGGACATGGCGAGCCATGGGTGGGGCAGT
GTCTTTCAAAGCTGCTCTCACGGAGCACTTAGCCCCAATCCAGCCCTCCAG
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GGAGCAGGTGCAGAGACTCATAGCAGAGCACCCCCCACACCTGACCCCCA
GCATAAGTAAGAGGAGCCGCTGCTCCAGGTGTATTTCAGCACCAGTGTTG
GGGAGCATGTCCTCCTGAGAGCATCTAACGATTGCTTTAGAGAGCCCTCT
GGGTGGTTTATTTATTTTCATTTTTATTTTTTAATTTTATTATTTTAAAAATA
TTTATTTATTTATTTATTTATTTATTTATTTATTTATTTATTGAGGCAGAGTC
TCGCTCTGTCGCCCAGACTGGAGTGCAATGGTACGATATCGGCTCACTGC
AACTTCTGCCTCCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTA
GTTGGGATTTCAGGCACCCACCATGCCAGGCTAGTTTTTGTATTTTTAGTA
GAGACAGGATTTCACCATGTTGTTTAGGCTGGTCTCGAACTCCTGACCTCA
GGTGGTCTGCCCGCCTCAGACTCCCAAAGTGCTGGGATCACAGGCGTGAG
CCACTGCGCCTGGCAAAATTTTATTTATTTATTTTTTTTGAGACAAAGTCTC
ACTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCAATCTCAACTCACTGCAA
CTTTTGCCTCCCAGGTTCACACGATTCTTCTGCCTCAGCCTCAGGAGTAGC
TGGGATTACAGGCGCCTGTCACCACACCTGGCTAATTTTTGTATTTTTAGT
AGAGATGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGAACTCTTCATCTCA
AGTGATCCACCTGCCTCGGCCTCCCAACGTGCTGAGATTACAGGTGTGAG
TCACCACACCTGGCTTATTATTTTTTTTTTTAGATTCAGAGTCTCATTCTGT
TGCCCAGGTTGGAGTACAGTGGTATAATCATGGCCCACTGCAGCCTCGAA
CTCCTGGGGTCAAGTAGCCCTCCCACCTTAGCCTCCTTAGTAGTAGGGACT
GCAGGTGAATGCCACCGTGCCCAGCTAATTAAAGAATTTTTTTTTTTTTCT
GAAAGTCTTGCTTTGTCACCCAGGCTGGAGTGCAGTGGCATGAACACAGC
TCACTGCAGCATCAATCTTCTGGGCTCAAGGGATCCTCCTGCCTCTGCTTC
CTAAGTAGCTGGGACTACAGACATAGGCCACCATGCCAATTTTTTTTTTTT
TTTTTTGAGATGGAGTCTCGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCGC
CATCTTGGCTCACTGCAAGCTCCACCTCCTGGGTTCACGCCATTCTCTTCC
CTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCTGCCACCACACCTGAC
TAATTTTTTGTATTTTTAATAGAGACGGGGTTTCACCATGTTAGCCAGGAT
GGTCTCAATCTCCTGACCTTGTGATCCACCTGCCTCAGCCTCTCAAAGTGC
TGGGATTACAGGCGTGAGTCACCGCGCCTGGCCCACCATGCCTAATTTTA
AAAAAAAAATTTTTTTATAGACATAGCATCTCACTACATTGCCCAGGCTGG
TCTTGAACTTGTGGGCTTAAGTGACCAATTTTCACAACTCAGCCTCCCAAA
GTGTTGGAATTATAGGTTTAAGACACTATACCCAGCCTTTAAGAATCTTCT
TGTAGAGATGGAATCTTGCTGTGTTGCCCAGGCTGTTCTCAAGCTCCTTGC
CTCAAGTGATTTTCTACCTTGGCCTCCCAAAGTGCTGGAATTAAAGGCATG
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GACTGTGTGGTTCTTCTGGCACTTACACGTGGTCTTGTCTGGCCGGTTGTC
TGGTCCTGTCTGTTTCTGCCTTTCCTCTTTCTCCAGGGAAAACCTAAGCTTT
CCTTTTTGTCCTCATCTTGTGTTTTTCTGGGTCCATGGGCAGAGTAGAGTTC
TAGAATGGTTTCCTAAAGCAGCCAAGCCCTACCCTTTGATTTCTAAGTACA
TTTAGAAAAACACATATAAGGCTGGGCATGGTGGCTCACGCCTGTAATCC
CAGCACTTTGGGAGGCCGAAGTGGATGGATCACCAGGTCAGGAGTTCGAG
ACCAGGCTAACCAACATGATGAAACCCTGTCTCTACTAAAAATACAAAAA
TAAGCCGGGCACGGTAGCTCACGTCTGTAATCCCAGCACTTTGGGAGGCC
AAGATGGGTGTATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAAC
ATGGTGAAACCCAGTCTCTACTAAAAATACAAAAAAAGTAGCTGGGCGTG
GTGATAGGCGCCTGTAATCCCAGCTACCCAGGAGGCTGAGGGAGGAAAAT
CACTGGAACCCGGGAGGCAGAGGTTGCTGTGAGCCGAGATCATGCCAGTG
CACTCCAGCTAGGGCAACAGAGCAAGATTCCATCTCAAAAAAAAAAAAA
AAAAAAATTAGCCGGGCATTGTGGCATGGGCCTATAATACTCAGGAGGCT
GAGGCAGGAGAAGCGCTTGAACCCGGGAGGTAGAGGTTGCAGTGAGCCA
AGATTGCAGCCTTGCACTCCAGCCTGGGTGACAAGAGTGAAACTCTGTCT
CAAAAAATAAAGAGAAAAACATATAGAAAACATTAACACCCCAGGCAGT
ATACCTTGTCAAACATACCTCAGGCAAATGCATTCAGGAGAAGAAAATAC
ATCTTATTTCCCTCTTCATGTTTCGTTTTTTTTTTTTGTTTTCTTTTGTATTAC
TCAGTGTTGGGTATTTTGTATTTTATTTTGCAGGGAGCTGGTAAGTCGCCT
ACAGGAGCGAAATGTTCAGGTTTTCCTAATATCTGGTGGCTTTAGGAGTAT
TATAGAGCATGTTGCTTCAAAGCTCAATATCCCAGCAACCAATGTATTTGC
CAGTAGGCTGAAATTCTACCTTAATGGTAAGATGTTAACGGTAACATGTTC
CCTTTCTTAGCAGTTCCATTATTCAGTATTCTGGGTAATGTCTTTTGGAATG
CAACTTGAACAGTCACATCAGAGTTAAATATTGAGATGAATGGTTCTCTTT
ITTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGG
GGTGCAGTGGCGCGATCTCGGCTCACTGCAAGCTCCCCCTCCCGGGTTCAC
GCCATTCTCCTGCCTCAGCCTCCCCAGTAGCTGGGACTACAGGCGCCCGCT
ACCATGTCAGGATAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCTCCGT
GTTAGCCAGGATGGTGTCGATCTCCTGACCTCGTGATCCGCCCGCCTCGGC
CTCACAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGCCGAGAT
GAATGGTTCTCTTAATTGATGTCTTTTGCCCTTTGGTACCCTTTGCTCAGCA
AAACAGACTTAGATCATCACCTGTCTTAGCTTTATTATCTATAACATCACC
TGTCTGTACATAAATGTCTGCATTTCG
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SEQ ID NO: 15 contains exon 3 (nucleotides 504-625) and 3’ sequence. The
underlined sequence overlaps with the 3’ end of gnl|ti|226793227 (SEQ ID NO: 14).
The presence of the insertion sequence can be detected by PCR of any of these sequences as
set forth herein. In certain cases, the absence of the insertion sequence can be detected by
absence of signal. In other cases, the absence of the insertion sequence can be detected by
the presence of the deletion allele.

In still other cases, the presence of the deletion allele can be detected by PCR.

Primers can be designed to the following exemplary sequences:

SEQ ID NO: 16
GTGGGCTCAGCCATCCTCCCAACTGAGCCTCCTGAGTAGCTGGGACTACA
GGTGTGAGCCATCACACTCAACTGGTGTAGCTATTTTAGAAGACAAACTG
GCAGTTTCTCAAAAGGCTAAACATACAGTCATCATATAATGCAACAATTT
CACTCCTAGGCATATATCCCAGAGAAATAGAAATATATGTCCACACAAAA
ACTTGTACAGCAATCTTCATAGCAGCATTGTTCATAATAGCCAATACGTGG
AAACAACCCAAATGTCCATCAACTGATGAACAGATAAACAAAATGCAGTG
TGTCTCTACCATGGAATATTATTCAGCCACAGAAGAAATGAAATACTGAT
ACACACTATGACATAAAGGAACTTTGAAAACATTGTGCTAAGAGGGAAAA
AAAAGCCA

SEQ ID NO: 17
GTGGGCTCaAGCCATCCTCCCAACTGAGCCTCCTGAGTAGCTGGGACTACA
GGTGTGAGCCATCACACTCAACTGGTGTAGCTATTTTAGAAGACAAACTG
GCAGTTTCTCAAAAGGCTAAACATACAGTCATCATATAATGCAACAATTT
CACTCCTAGGCATATATCCCAGAGAAATAGAAATATATGTCCACACAAAA
ACTTGTACAGCAATCTTCATAGCAGCATTGTTCgTAATAGCCAATACGTGG
AAACAACCCAAATGTCCATCAACTGATGAACAGATAAACAAAATGCAGTG
TGTCTCTACCATGGAATATTATTCAGCCACAGAAGAAATGAAATACTGAT
ACACACTATGACATAAAGGAACTTTGAAAACATTGTGCTAAGAGGGAAAA
AAAAGCCA

SEQ ID NO: 18
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GTGGGCTCaAGCCATCCTCCCAACTGAGCCTCCTGAGTAGCTGGGACTACA
GGTGTGAGCCATCACACcCAACTGGTGTAGCTATTTTAGAAGACAAACTG
GCAGTTTCT CAAAAGGCTA AACATACAGT CATCATATAA
TGCAACAATTTCACTCCTAGGCATATATCCCAGAGAAATAGAAATATATG
TCCACACAAAAACTTaTACAGCAATCTTCATAGCAGCATTaTTCATAATAG
CCAATACGTGGAAACAACCCAAATGTCCA TCAACTGATG AACAGATAAA
CAAAATGCAGTGTGTCTCTA CCATGGAATA TTATTCAGCC
ACAGAAGAAA TGAAATACTGATACACACTA TGACATAAAG
GAACTTTGAA AACATTGTGC TAAGAGGGgAAAAAAAGCCA

Methods of the invention for determining the prostate cancer status, or the risk of
developing prostate cancer of a subject, include for example, obtaining a biomarker profile
from a sample taken from the subject; and comparing the subject’s biomarker profile to a
reference biomarker profile obtained from a reference population, wherein the comparison is
capable of classifying the subject as belonging to or not belonging to the reference
population; wherein the subject’s biomarker profile and the reference biomarker profile
comprise one or more markers as described herein.

The method may further comprise repeating the method at least once, wherein the
subject’s biomarker profile is obtained from a separate sample taken each time the method is
repeated.

Samples from the subject may be taken at any time, for example, the samples may be
taken 24 hours apart or any other time determined useful.

Such comparisons of the biomarker profiles can determine prostate cancer status or
risk of prostate cancer in the subject with an accuracy of at least about 60%, 70%, 80%, 90%,
95%, and approaching 100% as shown in the examples which follow.

The reference biomarker profile can be obtained from a population comprising a
single subject, at least two subjects, at least 20 subjects or more. The number of subjects will
depend, in part, on the number of available subjects, and the power of the statistical analysis
necessary.

The invention includes methods of qualifying prostate cancer status in a subject
comprising:

(a) measuring at least one biomarker in a sample from the subject, and

(b) correlating the measurement with prostate cancer status.
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The method may also comprise the step of measuring the at least one biomarker after
subject management.

In a preferred embodiment, any one of the markers described herein or contemplated
by the instant invention are used to make a correlation with the presence or absence of
prostate cancer, wherein the prostate cancer may be any type or subtype of prostate cancer.

In another example, the biomarker is an insertion sequence corresponding to a nucleic
acid segment in the PSPHL gene locus.

In another example, the biomarker is an insertion sequence set forth in SEQ ID NO: 2.

Optionally, the methods of the invention may further comprise generating data on
immobilized subject samples on a biochip, by subjecting the biochip to laser ionization and
detecting intensity of signal for mass/charge ratio; and transforming the data into computer
readable form; and executing an algorithm that classifies the data according to user input
parameters, for detecting signals that represent biomarkers present in prostate cancer subjects
and are lacking in non-prostate cancer subject controls.

In some embodiments, the present invention provides methods for detection of the
presence or absence of the nucleic acid segment in the PSPHL gene locus as described herein,
wherein the absence of the sequence is associated with prostate cancer. In some embodiments,
the presence or absence of the nucleic acid segment is detected in tissue samples (e.g., biopsy
tissue). In other embodiments, detection is carried out in bodily fluids (e.g., including but not
limited to, plasma, serum, whole blood, mucus, and urine). Exemplary methods are described
below.

Direct sequencing Assays

In some embodiments of the present invention, a nucleic acid segment, for example,
but not only limited to a nucleic acid segment in the PSPHL gene locus, is detected using a
direct sequencing technique. In these assays, DNA samples are first isolated from a subject
using any suitable method. In some embodiments, the region of interest is cloned into a
suitable vector and amplified by growth in a host cell (e.g., a bacteria). In other embodiments,
DNA in the region of interest is amplified using PCR.

Following amplification, DNA in the region of interest (e.g., the region containing the
insertion, the region containing the SNP) is sequenced using any suitable method, including
but not limited to manual sequencing using radioactive marker nucleotides, and automated
sequencing. The results of the sequencing are displayed using any suitable method. The

sequence is examined and the presence or absence of a given SNP is determined.
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PCR Assay

In some embodiments of the present invention, the presence or absence of a nucleic
acid segment is detected using a PCR-based assay. In some embodiments, the PCR assay
comprises the use of oligonucleotide primers that hybridize only to the insertion or deletion
allele (e.g., to the region of polymorphism). Both sets of primers are used to amplify a sample
of DNA. In certain embodiments, the subject is homozygous for a deletion in the PSPHL
gene locus. In other embodiments, the subject is heterozygous for a deletion in the in the

PSPHL gene locus.

Hybridization Assays

In preferred embodiments of the present invention, the presence or absence of a
nucleic acid segment is detected using a hybridization assay. In a hybridization assay, the
presence of absence of a given SNP is determined based on the ability of the DNA from the
sample to hybridize to a complementary DNA molecule (e.g., a oligonucleotide probe). A
variety of hybridization assays using a variety of technologies for hybridization and detection
are available. A description of a selection of assays is provided herein.

(1) Direct Detection of Hybridization. In some embodiments, hybridization of a probe
to the sequence of interest (e.g., a SNP or mutation) is detected directly by visualizing a
bound probe (e.g., a Northern or Southern assay; See e.g., Ausabel et al. (eds.), Current
Protocols in Molecular Biology, John Wiley & Sons, NY [1991]). In a these assays, genomic
DNA (Southern) or RNA (Northern) is isolated from a subject. The DNA or RNA is then
cleaved with a series of restriction enzymes that cleave infrequently in the genome and not
near any of the markers being assayed. The DNA or RNA is then separated (e.g., on an
agarose gel) and transferred to a membrane. A labeled (e.g., by incorporating a
radionucleotide) probe or probes specific for the SNP or mutation being detected is allowed
to contact the membrane under a condition or low, medium, or high stringency conditions.
Unbound probe is removed and the presence of binding is detected by visualizing the labeled
probe.

(2) Detection of Hybridization Using "DNA Chip" Assays. In some embodiments of
the present invention, the nucleic acid segment is detected using a DNA chip hybridization
assay. In this assay, a series of oligonucleotide probes are affixed to a solid support. The
oligonucleotide probes are designed to be unique to a given SNP or mutation. The DNA

sample of interest is contacted with the DNA "chip" and hybridization is detected.
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In some embodiments, the DNA chip assay is a GeneChip (Affymetrix, Santa Clara,
Calif.; See e.g., U.S. Pat. Nos. 6,045,996, 5,925,525; and 5,858,659; each of which is herein
incorporated by reference) assay. The GeneChip technology uses miniaturized, high-density
arrays of oligonucleotide probes affixed to a "chip." Probe arrays are manufactured by
Affymetrix's light-directed chemical synthesis process, which combines solid-phase chemical
synthesis with photolithographic fabrication techniques employed in the semiconductor
industry. Using a series of photolithographic masks to define chip exposure sites, followed by
specific chemical synthesis steps, the process constructs high-density arrays of
oligonucleotides, with each probe in a predefined position in the array. Multiple probe arrays
are synthesized simultaneously on a large glass wafer. The wafers are then diced, and
individual probe arrays are packaged in injection-molded plastic cartridges, which protect
them from the environment and serve as chambers for hybridization.

The nucleic acid to be analyzed is isolated, amplified by PCR, and labeled with a
fluorescent reporter group. The labeled DNA is then incubated with the array using a fluidics
station. The array is then inserted into the scanner, where patterns of hybridization are
detected. The hybridization data are collected as light emitted from the fluorescent reporter
groups already incorporated into the target, which is bound to the probe array. Probes that
perfectly match the target generally produce stronger signals than those that have mismatches.

Since the sequence and position of each probe on the array are known, by complementarity,

the identity of the target nucleic acid applied to the probe array can be determined.

In other embodiments, a DNA microchip containing electronically captured probes
(Nanogen, San Diego, Calif.) is utilized (See e.g., U.S. Pat. Nos. 6,017,696; 6,068,818; and
6,051,380; each of which are herein incorporated by reference). Through the use of
microelectronics, Nanogen's technology enables the active movement and concentration of
charged molecules to and from designated test sites on its semiconductor microchip. DNA
capture probes unique to a given SNP or mutation are electronically placed at, or "addressed"
to, specific sites on the microchip. Since DNA has a strong negative charge, it can be
electronically moved to an area of positive charge.

First, a test site or a row of test sites on the microchip is electronically activated with a
positive charge. Next, a solution containing the DNA probes is introduced onto the microchip.
The negatively charged probes rapidly move to the positively charged sites, where they
concentrate and are chemically bound to a site on the microchip. The microchip is then
washed and another solution of distinct DNA probes is added until the array of specifically

bound DNA probes is complete.
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A test sample is then analyzed for the presence of target DNA molecules by
determining which of the DNA capture probes hybridize, with complementary DNA in the
test sample (e.g., a PCR amplified gene of interest). An electronic charge is also used to move
and concentrate target molecules to one or more test sites on the microchip. The electronic
concentration of sample DNA at each test site promotes rapid hybridization of sample DNA
with complementary capture probes (hybridization may occur in minutes). To remove any
unbound or nonspecifically bound DNA from each site, the polarity or charge of the site is
reversed to negative, thereby forcing any unbound or nonspecifically bound DNA back into
solution away from the capture probes. A laser-based fluorescence scanner is used to detect
binding.

In still further embodiments, an array technology based upon the segregation of fluids
on a flat surface (chip) by differences in surface tension (ProtoGene, Palo Alto, Calif) is
utilized (See e.g., U.S. Pat. Nos. 6,001,311; 5,985,551; and 5,474,796; each of which is
herein incorporated by reference). Protogene's technology is based on the fact that fluids can
be segregated on a flat surface by differences in surface tension that have been imparted by
chemical coatings. Once so segregated, oligonucleotide probes are synthesized directly on the
chip by ink-jet printing of reagents. The array with its reaction sites defined by surface
tension is mounted on a X/Y translation stage under a set of four piezoelectric nozzles, one
for each of the four standard DNA bases. The translation stage moves along each of the rows
of the array and the appropriate reagent is delivered to each of the reaction site. For example,
the A amidite is delivered only to the sites where amidite A is to be coupled during that
synthesis step and so on. Common reagents and washes are delivered by flooding the entire
surface and then removing them by spinning.

DNA probes unique for the SNP or mutation of interest are affixed to the chip using
Protogene's technology. The chip is then contacted with the PCR-amplified genes of interest.
Following hybridization, unbound DNA is removed and hybridization is detected using any
suitable method (e.g., by fluorescence de-quenching of an incorporated fluorescent group).

In yet other embodiments, a "bead array" is used for the detection of polymorphisms
(Ilumina, San Diego, Calif.; See e.g., PCT Publications WO 99/67641 and WO 00/39587,
each of which is herein incorporated by reference). lllumina uses a BEAD ARRAY
technology that combines fiber optic bundles and beads that self-assemble into an array. Each
fiber optic bundle contains thousands to millions of individual fibers depending on the
diameter of the bundle. The beads are coated with an oligonucleotide specific for the

detection of a given SNP or mutation. Batches of beads are combined to form a pool specific
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to the array. To perform an assay, the BEAD ARRAY is contacted with a prepared subject
sample (e.g., DNA). Hybridization is detected using any suitable method.

(3) Enzymatic Detection of Hybridization. ]In some embodiments, hybridization of a
bound probe is detected using a TagMan assay (PE Biosystems, Foster City, Calif.; See e.g.,
U.S. Pat. Nos. 5,962,233 and 5,538,848, each of which is herein incorporated by reference).
The assay is performed during a PCR reaction. The TagMan assay exploits the 5'-3'
exonuclease activity of DNA polymerases such as AMPLITAQ DNA polymerase. A probe,
specific for a given allele or mutation, is included in the PCR reaction. The probe consists of
an oligonucleotide with a 5'-reporter dye (e.g., a fluorescent dye) and a 3'-quencher dye.
During PCR, if the probe is bound to its target, the 5'-3' nucleolytic activity of the
AMPLITAQ polymerase cleaves the probe between the reporter and the quencher dye. The
separation of the reporter dye from the quencher dye results in an increase of fluorescence.
The signal accumulates with each cycle of PCR and can be monitored with a fluorimeter.

In still further embodiments, polymorphisms are detected using the SNP-IT primer
extension assay (Orchid Biosciences, Princeton, N.J.; See e.g., U.S. Pat. Nos. 5,952,174 and
5,919,626, each of which is herein incorporated by reference). In this assay, SNPs are
identified by using a specially synthesized DNA primer and a DNA polymerase to selectively
extend the DNA chain by one base at the suspected SNP location. DNA in the region of
interest is amplified and denatured. Polymerase reactions are then performed using
miniaturized systems called microfluidics. Detection is accomplished by adding a label to the
nucleotide suspected of being at the SNP or mutation location. Incorporation of the label into
the DNA can be detected by any suitable method (e.g., if the nucleotide contains a biotin
label, detection is via a fluorescently labeled antibody specific for biotin). Numerous other

assays are known in the art.

Other Detection Assays

Additional detection assays that are suitable for use in the present invention include,
but are not limited to, enzyme mismatch cleavage methods (e.g., Variagenics, U.S. Pat. Nos.
6,110,684, 5,958,692, 5,851,770, herein incorporated by reference in their entireties);
polymerase chain reaction; branched hybridization methods (e.g., Chiron, U.S. Pat. Nos.
5,849,481, 5,710,264, 5,124,246, and 5,624,802, herein incorporated by reference in their
entireties); rolling circle replication (e.g., U.S. Pat. Nos. 6,210,884 and 6,183,960, herein
incorporated by reference in their entireties); NASBA (e.g., U.S. Pat. No. 5,409,818, herein

incorporated by reference in its entirety); molecular beacon technology (e.g., U.S. Pat. No.
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6,150,097, herein incorporated by reference in its entirety); E-sensor technology (Motorola,
U.S. Pat. Nos. 6,248,229, 6,221,583, 6,013,170, and 6,063,573, herein incorporated by
reference in their entireties); INVADER assay, Third Wave Technologies; See e.g., U.S. Pat.
Nos. 5,846,717, 6,090,543, 6,001,567, 5,985,557; and 5,994,069; each of which is herein
incorporated by reference; cycling probe technology (e.g., U.S. Pat. Nos. 5,403,711,
5,011,769, and 5,660,988, herein incorporated by reference in their entireties); Dade Behring
signal amplification methods (e.g., U.S. Pat. Nos. 6,121,001, 6,110,677, 5,914,230, 5,882,867,
and 5,792,614, herein incorporated by reference in their entireties); ligase chain reaction
(Barnay Proc. Natl. Acad. Sci USA 88, 189-93 (1991)); and sandwich hybridization methods
(e.g., U.S. Pat. No. 5,288,609, herein incorporated by reference in its entirety).

Mass Spectroscopy Assay

In some embodiments, a MassARRAY system (Sequenom, San Diego, Calif.) is used
to detect the presence or absence of the nucleic acid segments as described herein. U.S. Pat.
Nos. 6,043,031; 5,777,324, and 5,605,798; each of which is herein incorporated by reference,
described Mass Spectroscopy assay. DNA is isolated from blood samples using standard
procedures. Next, specific DNA regions containing the mutation or SNP of interest, about
200 base pairs in length, are amplified by PCR. The amplified fragments are then attached by
one strand to a solid surface and the non-immobilized strands are removed by standard
denaturation and washing. The remaining immobilized single strand then serves as a template
for automated enzymatic reactions that produce genotype specific diagnostic products.

Very small quantities of the enzymatic products, typically five to ten nanoliters, are
then transferred to a SpectroCHIP array for subsequent automated analysis with the
SpectroREADER mass spectrometer. Each spot is preloaded with light absorbing crystals that
form a matrix with the dispensed diagnostic product. The MassARRAY system uses
MALDI-TOF (Matrix Assisted Laser Desorption Ionization-Time of Flight) mass
spectrometry. In a process known as desorption, the matrix is hit with a pulse from a laser
beam. Energy from the laser beam is transferred to the matrix and it is vaporized resulting in
a small amount of the diagnostic product being expelled into a flight tube. As the diagnostic
product is charged when an electrical field pulse is subsequently applied to the tube they are
launched down the flight tube towards a detector. The time between application of the
electrical field pulse and collision of the diagnostic product with the detector is referred to as
the time of flight. This is a very precise measure of the product's molecular weight, as a

molecule's mass correlates directly with time of flight with smaller molecules flying faster
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than larger molecules. The entire assay is completed in less than one thousandth of a second,

enabling samples to be analyzed in a total of 3-5 second including repetitive data collection.
The SpectroTYPER software then calculates, records, compares and reports the genotypes at

the rate of three seconds per sample.

Data Analysis

In some embodiments, a computer-based analysis program is used to translate the raw
data generated by the detection assay (e.g., the presence, absence, or amount of a given
nucleic acid segment) into data of predictive value for a clinician. The clinician can access
the predictive data using any suitable means. Thus, in some preferred embodiments, the
present invention provides the further benefit that the clinician, who is not likely to be trained
in genetics or molecular biology, need not understand the raw data. The data is presented
directly to the clinician in its most useful form. The clinician is then able to immediately
utilize the information in order to optimize the care of the subject.

The present invention contemplates any method capable of receiving, processing, and
transmitting the information to and from laboratories conducting the assays, information
provides, medical personal, and subjects. For example, in some embodiments of the present
invention, a sample (e.g., a biopsy or a serum or urine sample) is obtained from a subject and
submitted to a profiling service (e.g., clinical lab at a medical facility, genomic profiling
business, etc.), located in any part of the world (e.g., in a country different than the country
where the subject resides or where the information is ultimately used) to generate raw data.
Where the sample comprises a tissue or other biological sample, the subject may visit a
medical center to have the sample obtained and sent to the profiling center, or subjects may
collect the sample themselves (e.g., a urine sample) and directly send it to a profiling center.
Where the sample comprises previously determined biological information, the information
may be directly sent to the profiling service by the subject (e.g., an information card
containing the information may be scanned by a computer and the data transmitted to a
computer of the profiling center using an electronic communication systems). Once received
by the profiling service, the sample is processed and a profile is produced (i.e., expression
data), specific for the diagnostic or prognostic information desired for the subject.

The profile data is then prepared in a format suitable for interpretation by a treating
clinician. For example, rather than providing raw expression data, the prepared format may
represent a diagnosis or risk assessment (e.g., likelihood of cancer being present or the

subtype of cancer) for the subject, along with recommendations for particular treatment
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options. The data may be displayed to the clinician by any suitable method. For example, in

some embodiments, the profiling service generates a report that can be printed for the
clinician (e.g., at the point of care) or displayed to the clinician on a computer monitor.

In some embodiments, the information is first analyzed at the point of care or at a
regional facility. The raw data is then sent to a central processing facility for further analysis
and/or to convert the raw data to information useful for a clinician or patient. The central
processing facility provides the advantage of privacy (all data is stored in a central facility
with uniform security protocols), speed, and uniformity of data analysis. The central
processing facility can then control the fate of the data following treatment of the subject. For
example, using an electronic communication system, the central facility can provide data to
the clinician, the subject, or researchers.

In some embodiments, the subject is able to directly access the data using the
electronic communication system. The subject may chose further intervention or counseling
based on the results. In some embodiments, the data is used for research use. For example,
the data may be used to further optimize the inclusion or elimination of markers as useful

indicators of a particular condition or stage of disease.

Antibodies

Antibodies are well known to those of ordinary skill in the science of immunology.
As used herein, the term “antibody”” means not only intact antibody molecules, but also
fragments of antibody molecules that retain immunogen binding ability. Such fragments are
also well known in the art and are regularly employed both in vitro and in vivo. Accordingly,
as used herein, the term “antibody” means not only intact immunoglobulin molecules but also
the well-known active fragments F(ab'),, and Fab. F(ab'),, and Fab fragments which lack the
Fc fragment of intact antibody, clear more rapidly from the circulation, and may have less
non-specific tissue binding of an intact antibody (Wahl et al., J. Nucl. Med. 24:316-325
(1983). The antibodies of the invention comprise whole native antibodies, bispecific
antibodies; chimeric antibodies; Fab, Fab’, single chain V region fragments (scFv) and fusion
polypeptides.

In one embodiment, an antibody that binds PSPHL polypeptide (e.g., PSPHL or a
PSPHL variant ) is monoclonal. Alternatively, the anti-PSPHL antibody is a polyclonal
antibody. The preparation and use of polyclonal antibodies are also known the skilled artisan.
The invention also encompasses hybrid antibodies, in which one pair of heavy and light

chains is obtained from a first antibody, while the other pair of heavy and light chains is
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obtained from a different second antibody. Such hybrids may also be formed using
humanized heavy and light chains. Such antibodies are often referred to as ““chimeric”
antibodies.

In general, intact antibodies are said to contain “Fc¢” and “Fab” regions. The Fc
regions are involved in complement activation and are not involved in antigen binding. An
antibody from which the F¢’ region has been enzymatically cleaved, or which has been
produced without the Fc’ region, designated an “F(ab’),” fragment, retains both of the antigen
binding sites of the intact antibody. Similarly, an antibody from which the Fc region has
been enzymatically cleaved, or which has been produced without the Fc region, designated an
“Fab"™ fragment, retains one of the antigen binding sites of the intact antibody. Fab’
fragments consist of a covalently bound antibody light chain and a portion of the antibody
heavy chain, denoted “Fd.” The Fd fragments are the major determinants of antibody
specificity (a single Fd fragment may be associated with up to ten different light chains
without altering antibody specificity). Isolated Fd fragments retain the ability to specifically
bind to immunogenic epitopes.

Antibodies can be made by any of the methods known in the art utilizing PSPHL gene
product (e.g. polypeptides gene product) or immunogenic fragments thereof, as an
immunogen. In embodiments, a synthetic PSPHL protein sequence is used to generate the
PSPHL antibody, In other embodiments, said sequence correspond to SEQ ID NO: 7
(MASASCSPGGALASPEPGRKILPRMISHSELRKLFYSADAVCFDVDSTVISEEGIGCF
HWIWRKCDQATSQG).

One method of obtaining antibodies is to immunize suitable host animals with an
immunogen and to follow standard procedures for polyclonal or monoclonal antibody
production. The immunogen will facilitate presentation of the immunogen on the cell surface.
Immunization of a suitable host can be carried out in a number of ways. Nucleic acid
sequences encoding a PSPHL polypeptide, or immunogenic fragments thereof, can be
provided to the host in a delivery vehicle that is taken up by immune cells of the host. The
cells will in turn express the receptor on the cell surface generating an immunogenic response
in the host. Alternatively, nucleic acid sequences encoding a PSPH: polypeptide, or
immunogenic fragments thereof, can be expressed in cells in vitro, followed by isolation of
the receptor and administration of the receptor to a suitable host in which antibodies are

raised.
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Using either approach, antibodies can then be purified from the host. Antibody
purification methods may include salt precipitation (for example, with ammonium sulfate),
ion exchange chromatography (for example, on a cationic or anionic exchange column
preferably run at neutral pH and eluted with step gradients of increasing ionic strength), gel
filtration chromatography (including gel filtration HPLC), and chromatography on affinity
resins such as protein A, protein G, hydroxyapatite, and anti-immunoglobulin.

Antibodies can be conveniently produced from hybridoma cells engineered to express
the antibody. Methods of making hybridomas are well known in the art. The hybridoma
cells can be cultured in a suitable medium, and spent medium can be used as an antibody
source. Polynucleotides encoding the antibody of interest can in turn be obtained from the
hybridoma that produces the antibody, and then the antibody may be produced synthetically
or recombinantly from these DNA sequences. For the production of large amounts of
antibody, it is generally more convenient to obtain an ascites fluid. The method of raising
ascites generally comprises injecting hybridoma cells into an immunologically naive
histocompatible or immunotolerant mammal, especially a mouse. The mammal may be
primed for ascites production by prior administration of a suitable composition; e.g., Pristane.

Monoclonal antibodies (Mabs) produced by methods of the invention can be
"humanized" by methods known in the art. "Humanized" antibodies are antibodies in which
at least part of the sequence has been altered from its initial form to render it more like human
immunoglobulins. Techniques to humanize antibodies are particularly useful when non-
human animal (e.g., murine) antibodies are generated. Examples of methods for humanizing
a murine antibody are provided in U.S. Patent Nos. 4,816,567, 5,530,101, 5,225,539,
5,585,089, 5,693,762 and 5,859,205.

Kits

The invention features kits for use in identifying a subject at risk for developing
prostate cancer. In preferred examples, the kits for use in identifying a subject at risk for
developing prostate cancer comprise primers directed to amplify a 133 base pair sequence of
exon 1 of human PSPHL mRNA encoded by GenBank Accession No. AJ001612
corresponding to SEQ ID NO: 1, and instructions for use.

In certain embodiments, the invention features kits for the detection of AAlIns or
PSPHL. For example, a kit for detecting AAlIns might include reagents for genomic DNA
extraction, PCR reagents, and AAlns specific primers. A kit for detecting PSPHL gene
expression might include reagents for mRNA isolation, RT-PCR reagents and PSPHL
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specific primers. A kit for detection of PSPHL protein expression may include primary
antibodies against the PSPHL antigen coupled with general detection methods for specific
binding.

In preferred embodiments, the kits of the invention feature primers for use in
detecting a nucleic acid segment in the (Phosphoserine phosphatase-like) PSPHL gene locus
of a subject. Thus, in certain examples, the kits preferably comprise primers. For example,
the primers, in certain embodiments, comprise the nucleic acid sequences as set forth as SEQ
ID NO: 3 and SEQ ID NO: 4. In other embodiment, the primers comprise the nucleic acid
sequences as set forth as SEQ ID NO: 5 and SEQ ID NO: 6.

In other preferred embodiment, the kits comprise the nucleic acid sequences set forth
as SEQ ID NO: 3 and SEQ ID NO: 4, and instructions for use or the kits comprise the nucleic |
acid sequences set forth as SEQ ID NO: 5 and SEQ ID NO: 6, and instructions for use.

The kits may further comprise instructions for use in PCR assay, for example in
multiplexed PCR.

Other kits that are featured in the invention are kits for use in identifying a subject at
risk for developing prostate cancer comprising an antibody directed to a PSPHL antigen, and
instructions for use. The antibody may be monoclonal or polyclonal. The polyclonal
antibody may be used to detect the 72A A antigen, for example the polyclonal antibody
comprising a sequence encoded by SEQ ID NO: 7.

Tissue sources for the detection of the AAIns genomic DNA, the expressed products
including mRNA and protein, may include any tissue sources where genomic DNA, mRNA,
or protein can be retrieved.

It is possible in certain embodiments that the kits of this invention could include a
solid substrate having a hydrophobic function, such as a protein biochip (e.g., a Ciphergen
ProteinChip array) and a buffer for washing the substrate, as well as instructions providing a
protocol to measure the biomarkers of this invention on the chip and to use these
measurements to diagnose prostate cancer.

In one aspect, the invention provides kits for detecting a biomarker for prostate cancer
in an African American subject. The invention provides kits for detecting the presence (or
absence) of a nucleic acid segment in the (Phosphoserine phosphatase-like) PSPHL gene
locus of a subject, wherein the presence or absence of the nucleic acid segment in the gene
locus indicates an altered risk of cancer The kits include PCR primers for at least one
marker, preferably the nucleic acid comprising SEQ ID NO: 2 as described herein. however,

the kit may include identification of more than one biomarker as described herein. The kit
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may further include instructions for use and correlation of the biomarker with disease status.
The kit may also include a DNA array containing the complement of one or more of the
biomarkers, reagents, and/or enzymes for amplifying or isolating sample DNA. The kits may
include reagents for PCR, for example, probes and/or primers, and enzymes.

The kits of the invention have many applications. For example, the kits can be used
to differentiate if a subject has prostate cancer or does not have prostate cancer (a negative
diagnosis).

In one embodiment, a kit comprises: (a) a substrate comprising an adsorbent thereon,
wherein the adsorbent is suitable for binding a biomarker, and (b) instructions to detect the
marker or markers by contacting a sample with the adsorbent and detecting the biomarker or
markers retained by the adsorbent. In some embodiments, the kit may comprise an eluant (as
an alternative or in combination with instructions) or instructions for making an eluant,
wherein the combination of the adsorbent and the eluant allows detection of the biomarkers
using gas phase ion spectrometry.

Such kits can be prepared from the materials described above, and the previous
discussion of these materials (e.g., probe substrates, adsorbents, washing solutions, etc.) is
fully applicable to this section and will not be repeated.

In another embodiment, the kit may comprise a first substrate comprising an
adsorbent thereon (e.g., a particle functionalized with an adsorbent) and a second substrate
onto which the first substrate can be positioned to form a probe, which is removably
insertable into a gas phase ion spectrometer. In other embodiments, the kit may comprise a
single substrate, which is in the form of a removably insertable probe with adsorbents on the
substrate. In yet another embodiment, the kit may further comprise a pre-fractionation spin
column (e.g., Cibacron blue agarose column, anti-HSA agarose column, K-30 size exclusion
column, Q-anion exchange spin column, single stranded DNA column, lectin column, etc.).

In another embodiment, a kit comprises (a) an antibody that specifically binds to a
biomarker; and (b) a detection reagent. Such kits can be prepared from the materials
described above, and the previous discussion regarding the materials (e.g., antibodies,
detection reagents, immobilized supports, etc.) is fully applicable to this section and will not
be repeated. Optionally, the kit may further comprise pre-fractionation spin columns. In
some embodiments, the kit may further comprise instructions for suitable operation

parameters in the form of a label or a separate insert.
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Optionally, the kit may further comprise a standard or control information so that the
test sample can be compared with the control information standard to determine if the test
amount of a biomarker detected in a sample is consistent with a diagnosis of prostate cancer.

Reference cells may be normal cells (cells that are not prostate cancer cells) or
prostate cells at a different stage from the prostate cancer cells being compared to. The
reference cells may be primary cultured cells, fresh blood cells, established cell lines or other

cells determined to be appropriate to one of skill in the art.

EXAMPLES

This invention is further illustrated by the following examples, which should not be
construed as limiting. All documents mentioned herein are incorporated herein by reference.

The iﬁcidence and mortality rates of prostate cancer vary considerably among
different geographic areas and ethnic groups. African American men have the highest
incidence and mortality from prostate cancer in the world (Ries 2007, Chu 2003). They have
a 60% increased risk of developing prostate cancer, twice the risk of developing distant
disease, and over twice the mortality relative to Americans of European descent (Jemal 2007,
Clegg 2002). Multiple reasons have been postulated to explain these findings including
access to care, attitudes about care, socioeconomic and education differences, differences in
type and aggressiveness of treatment, dietary, and genetic factors. Yet etiological factors
accounting for this disparity remain elusive (Freedland and Isaacs 2005). For a long period of
time, the consistent risk factors identified for prostate cancer in addition to race, have been
age and family history.

Recently, a number of common genetic variants joined and expanded the known list
of risk factors for human prostate cancer (Zheng 2008, Eeles 2008, Thomas 2008). This most
recent finding was the result of combined efforts of multiple large-scale genome-wide
association studies, in which single nucleotide polymorphism (SNP) allele frequencies were
compared between prostate cancer cases and unaffected controls. Because treatments for
early stage prostate cancer are effective, these newly established genetic risk variants, most of
which have cumulative effect, may be useful for seeking out high-risk individuals for early
screening and timely intervention, as the inherited risk alleles can be tested inexpensively
anytime during the lifespan. However, whether these genetic findings can be translated to

better control of prostate cancer in African American men is still largely unknown, owing to
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the relative scarcity of corresponding studies at similar scales in the African American
population. Further, it is still unknown whether any of the established genetic variants may
lead to phenotypic differences in gene expression or gene function. In the absence of
functional validation and follow-up studies of these SNPs, it is presently not clear how they
contribute to prostate cancer risk.

To better understand the potential genetic-based contribution to prostate cancer
disparity, the experiments described herein employ an alternative approach focusing on gene
expression studies to identify candidate genes that can be followed up for the assessment of
related genetic variations contributing to the development of prostate cancer. The
experiments describe a genome-wide gene expression analysis on surgical human prostate
specimens and reveal differences in the mRNA expression of the PSPHL (Phosphoserine
Phosphatase-Like) gene when comparing prostate tumors from patients of African and
European descent. The cDNA for this gene was originally isolated from fibroblasts derived
from a patient with Fanconi’s anemia by cDNA differential display technique and was
described as a homologue to L-3-phosphoserine-phosphatase (PSPH) (Planitzer 1998). As
described herein, the expression of the PSPHL gene was completely shut down in
approximately 70% of prostate tumors from patients of European descent, but expressed at
readily detectable levels in 80- 90% of prostate tumors from patients of African descent. This
observation was recently confirmed by another group in a published study that examined
expression differences between prostate tumors derived from patients of European and
African populations (Wallace 2008). Further, detailed follow-up genomic analysis revealed
that the expression status of the PSPHL gene is 100% concordant with the presence or
absence of an insertion allele at the PSPHL gene locus in the assayed genomes (i.¢., the
corresponding germ line DNA). The insertion sequence is absent in the genomes of
individuals with negative prostate PSPHL expression and also absent in the current version of
the assembled reference human genome.

The experiments described herein subsequently defined the insertion/deletion
breakpoints based on TRACE DNA sequence data and developed a robust genotyping assay.
Genotyping results in populations of different geographical ancestries validated the unusual
pattern of population differentiation of this novel structural variation. The studies described

herein are based on this novel finding.

Example 1. Expression microarray analysis using Agilent Whole Genome Expression
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Microarray was used to compare gene expression in surgical prostate cancer tissues
derived from 12 European American patients and 8 African American patients (Figure 1).
Using a cut-off criteria of 2-fold change in expression and p<0.05, six genes were found to be
under-expressed in African American prostate tissues, and one gene, PSPHL, was found to be
over-expressed in African American prostate tissues.

The PSPHL probe from the Agilent Whole Genome Expression Microarray was
mapped to two homologous genes on chromosome 7pl1.2; the two genes were PSPH and
PSPHL, and further validation using gene-specific primers identified the gene as PSPHL, and
not PSPH. PSPHL (Phosphoserine Phosphatase-Like) was previously identified by Planitzer
et al (1998) as a human L-3-phosphoserine-phosphatase homologue that is significantly
upregulated in FA fibroblasts. The sequence of PSPHL transcript can be found in the NCBI
GenBank database under accession number AJ001612 (SEQ ID NO: 1), shown below.

SEQ ID NO: 1
AAGCCACAGGCTCCCTGGCTGGCGTCAGCTAAAGTGGCTGTTGGGTGTCC
GCAGGCTTCTGCCTGGCCGCCGCCGCCTATAAGCTACCAGGAGGAGCTTT
ACGACTTCCCGTCCTGCGGGAAGTGGCGGGCACGATCGCAAGGTAGCGCA
GAAGCTTCTCAATGGCCAGCGCCAGCTGCAGCCCCGGCGGCGCACTCGCC
TCACCTGAGCCTGGGAGGAAAATTCTTCCAAGGATGATCTCCCACTCAGA
GCTGAGGAAGCTTTTCTACTCAGCAGATGCTGTGTGTTTTGATGTTGACAG
CACGGTCATCAGTGAAGAAGGAATCGGATGCTTTCATTGGATTTGGAGGA
AATGTGATCAGGCAACAAGTCAAGGATAACGCCAAATGGTATATCACTGA
TTTTGTAGAGCTGCTGGGAGAACCGGAAGAATAACATCCATTGTCATACA
GCTCCAAACAACTTCAGATGAATTTTTACAAGTTACACAGATTGATACTGT
TTGCTTACAATTGCCTATTACAACTTGCTATAAAAAGTTGGTACAGATGAT
CTGCACTGTCAAGTAAACTACAGTTAGGAATCCTCAAAGATTGGTTTGTTT
GTTTTTAACTGTAGTTCCAGTATTATATGATCACTATCGATTTCCTGGAGA
GTTTTGTAATCTGAATTCTTTATGTATATTCCTAGCTATATTTCATACAAAG
TGTTTTAAGAGTGGAGAGTCAATTAAACACCTTTACTCTTAGGAATATAGA
TTCGGCAGCCTTCAGTGAATATTGGTTTTTTTCCCTTTGGTATGTCAATAAA
AGTTTATCCATGTGTCAGAAAAAAAAAAA

The race-specific expression difference in PSPHL was further validated by RT-PCR
using the gene-specific primer pairs P1 and P2 (Figures 2 and 3), using RNA isolated from
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the same tissue samples used in the microarray analysis (Figure 3). This confirmed that there
is a higher frequency of PSPHL expression in tissues from African Americans (7 out of 9)
compared to European Americans (3 of 12). Additional analyses showed that PSPHL is
expressed in 12 of 14 African American cases, but only in 6 of 20 European American cases
(data not shown).

Analysis of paired tissue samples determined the patient-specific expression patfern of
PSPHL (Figures 4 and 5). Patients with a positive value for PSPHL expression in cancer
tissues also had a positive value for the paired normal tissues, and vice versa. These results
shows that the expression pattern of PSPHL is all-or-none and the terms either “positive” or
“negative” can be used to describe its expression. Further, its expression is individual-
specific, i.e, if it is positive, it is positive in both normal and tumor tissues from the same

individual and vice versa.

Example 2. PSPHL Gene Analysis

Planitzer et al (1998) described the overexpression of the PSPHL mRNA (the cDNA
referred to by Plantizer as CO9) in fibroblasts isolated from a few Fanconi’s anemia patients,
and published the PSPHL cDNA sequence (GenBank Accession number AJ001612;SEQ ID
NO: 1 as above). Two variants of the PSPHL mRNA were cloned, one is identical to
AJ001612, and the other (identified in GenBank under Accession Number BC065228; SEQ
ID NO: 8) has an additional insertion of 122bp, that is in an equivalent position to nt 327 of
AJ001612 (Figure 6). SEQ ID NO: 8 is shown below. Thus the two variants, if translated,
would lead to two distinctive protein products. The function of the protein products is
unknown.

SEQ ID NO: 8
CCGCAGGCTTCTGCCTGGCCGCCGCCGCCTATAAGCTACCAGGAGGAGCT
TTACGACTTCCCGTCCTGCGGGAAGTGGCGGGCACGATCGCAAGGTAGCG
CAGAAGCTTCTCAATGGCCAGCGCCAGCTGCAGCCCCGGCGGCGCACTCG
CCTCACCTGAGCCTGGGAGGAAAATTCTTCCAAGGATGATCTCCCACTCA
GAGCTGAGGAAGCTTTTCTACTCAGCAGATGCTGTGTGTTTTGATGTTGAC
AGCACGGTCATCAGTGAAGAAGGAATCGGACGGAGTCTCGCTCTGTCACC
AGGCTGGAGTGCAATGGTGCAATCTCGGCTCACTGCAACCTCCGCCTCCT
GGGTTCAGGCAGTTCTCCTGCCTCCACCTCCTGAGTAGCTGAAACTACAGG
ATGCTTTCATTGGCTTTGGAGGAAATGTGATCAGGCAACAAGTCAAGGAT
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AACGCCAAATGGTATATCACTGATTTTGTAGAGCTGCTGGGAGAACCGGA
AGAATAACATCCATTGTCATACAGCTCCAAACAACTTCAGATGAATTTTTA
CAAGTTACACAGATTGATACTGTTTGCTTACAATTGCCTATTACAACTTGC
TATAGAAAGTTGGTACAGATGATCTGCACTGTCAAGTAAACTACAGTTAG
GAATCCTCAAAGATTGGTTTGTTTGTTTTTAACTGTAGTTCCAGTATTATAT
GATCACTATTGATTTCCTGGAGAGTTTTGTAATCTGAATTCTTTATGTATAT
TCCTAGCTATATTTCATACAAAGTGTTTTAAGAGTGGAGAGTCAATTAAAC
ACCTTTACTCTTAGGAAAAAAAAAAAAAAAAA

BLAST searches of the AJ001612 sequence against the assembled Human and
Chimpanzee genome sequences using the UCSC genome browser identified matches for nt
327-830 of AJO01612 in both genomes assembled on March 2006 (Figure 14 and Figure 15).
This matched sequence is the last exon of the gene based on the absence of gaps in this
matched sequence in either genome. Alignment of the mRNA sequence AJ001612 to human
genomic DNA shows that nt 1-326 of AJ001612 had no strong match in the human genomic
DNA (see below), but matched, with more than 98% homology, to DNA sequences in the
Chimpanzee genome (Figure 15). The first stretch of matched sequence corresponds to nt 3-
214 of AJ001612, suggesting that nt 3-214 of AJ001612 is the sequence for the first exon.
Likewise, the second exon is likely to be 113bp in size and corresponds to nt 215-327 of
AJ001612 (Figure 15). Furthermore, the unique 122bp insertion present in BC065228 (Figure
6) does not match the assembled human genome sequence (not shown) but matched a
continuous sequence in the Chimpanzee genome between predicted exon 2 and the last exon
(Figure 16), suggesting that this 122bp insertion is exon 3 that is likely alternatively spliced
out in AJ001612. Therefore, the human PSPHL has 4 predicted exons based on the alignment
0of AJ001612 and BC065228 with the assembled Chimpanzee génome (Figure 7).

The results from the alignment of the A.J 001612 sequence with the assembled Human
and Chimpanzee genomes (Figures 14 - 16 and Figure 7) suggested that there is a genomic
DNA indel (insertion or deletion) of unknown size that is present in the assembled
Chimpanzee genome, but not present in the assembled Human genome. This segment of
DNA (hereafter named AAlns for African American specific insertion; see below) aligns
with nt 1-326 of the AJ001612 sequence (Figure 8) and includes the first 3 exons of the
PSPHL gene and possibly 5 prime regulatory regions and part of intron 3. Deletion of this
sequence may lead to the absence of PSPHL gene expression and may explain the correlation

with PSPHL gene expression that is observed.
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The predicted exon structure and the mRNA variants are shown in Figure 9. Both the
predicted exon structure and the involvement of AAlns were validated by the identification of

the breakpoint and partial assembly of AAlns as described herein.

Example 3. Partial Assembly of AAIns and Identification of the Breakpoints

Although AAIns was not assembled into the human genome, it was reasoned that the
partial or whole AAlIns sequence may be assembled from the Celera Whole Genome Shotgun
(WGS) sequence database as well as the Trace Archive that contained DNA sequences not
assembled due to lack of consensus. Next, the Celera whole genome shotgun (WGS)
sequence database was queried using the mRNA sequences from BC065228, which has
sequences from all 4 exons.

First, a contig (Contig0, Figure 17) was assembled based on the WGS and Trace
sequences as shown (Figure 17). This contig contains exon 1 and flanking genomic sequences.
This sequence, which is part of AAlns, was not assembled into the human genome as
previously mentioned. Second, a Trace genomic sequence of 1200 bp that contained part of
intron 1, exon 2, and part of intron 2 was identified (gnl|ti|226793227, Figure 17). This
sequence, which is part of AAlns, again was not assembled into the human genome as
previously mentioned. Third, a WGS sequence of 4906bp that overlaps with gnl|ti[226793227
and contains the 122bp exon 3 was identified (gi|148184701|, Figure 17). The size of intron 2
is therefore determined to be 831bp and consistent with predictions from the alignment with
the assembled Chimpanzee genome (Figure 9). This sequence, which is part of AAlns, again
was not assembled into the human genome. Fourth, a WGS sequence of 96797bp was
identified (gi|68978189|, Figure 17) that contains part of exon 3, complete intron 3 (11954bp),
and complete exon 4. This sequence matched the assembled human genome at chr7:
55798238 (Figure 18), at a point which starts 1820 bp downstream of the exon 3 boundary.
This is the 3’ breakpoint for AAlns.

Finally, the Trace Archive with a 100bp non-AAlns sequence from upstream of the 3’
prime AAlns breakpoint from the assembled human genome was queried, and a Trace
sequence was identified (gnl|ti|1656600323, Figure 19). The assembled human genome
sequence breaks apart from this Trace sequence at chr7: 55798228 (Figure 19). This is the 5’
AAlns breakpoint. The distance between the two breakpoints, in the assembled human
genome, is 9 base pairs (55798228-55798238). To ensure that the Trace sequence
(gnl|ti|1656600323, as shown in Figure 17) contains AAlns sequence following the

breakpoint, this sequence was aligned with the assembled Chimpanzee genome. This
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alignment resulted in nearly perfect match with the Chimpanzee genome sequence (Figure

19).

To further validate the position of the breakpoint, the Chimpanzee was queried
genome with a 200bp assembled human sequence flanking the breakpoints (Figure 20). As
predicted, the human sequence was broken into two pieces with a sequence of 52765 bp in
size separating the two pieces in the corresponding Chimpanzee genome. The three exons of
the PSPHL gene are within this 52765 bp AAlns sequencé. While the complete sequence of
the human counterpart of the AAIns)is not fully assembled, the gene structure of the human

PSPHL locus has been largely decoded based on this bioinformatics approach.

Example 4. PSPHL gene expression and the detection of AAlns in prostate cancer cases
and controls

Based on the data presented, which suggested that the PSPHL gene was expressed in
African Americans in higher frequency compared to European Americans, it was thought that
(1) the expression of the gene is controlled by the presence of absence of this AAlns; (2)
AAlns is present in higher proportion of African Americans when compared to European
Americans.

Next, a new primer set, P3, was designed that specifically amplifies a 133 bp
fragment of the AAIns (Figures 8 and 10). As Figure 10 shows, the presence of the AAlIns is
perfectly correlated with the expression of PSPHL in the African American Samples tested.
Furthermore, absence of PSPHL expression appears to correlate perfectly with the absence of
AAlns (with the exception of a potential positive negative in sample 1134), which is very
common in European Americans. This confirms that the expression of PSPHL is regulated by
the structural variation of the PSPHL gene and, in particular, gene sequences associated with
the AAlIns that are required for expression of the PSPHL gene. Next, a case-control cohort
comprised of 321 individuals from both racial groups were examined for the presence of
AAlns using the same P3 PCR primers. When grouped according to race, 149 of 156 (95%)
African Americans are AAlns positive, while only 49 of 165 European Americans (30%)
were AAlns positive. This confirms that AAlns is present in higher proportion of African
Americans when compared to European Americans. There is no difference between prostate
cancer case and controls identified so far within the African American group. However,
within the European American group, AAlns is detected in 35.2% of low grade cases (19/54),
in 33% of high grade cases (18/55), but in only 21.4 (12/56) of healthy control individuals
(Figure 11).
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Therefore, one conclusion that can be reached is that the absence of AAlns in the
assembled human genome sequence is probably associated with a lack of representation of

African Americans in the DNA samples pooled for the Human Genome Project,

Example 5. Genotyping of the AAIns Locus

The resulted provided herein indicate that the presence of the AAlns sequence, and
thus expression of the PSPHL gene product, is associated with populations with a modulated
risk of developing prostate cancer. Thus, assaying for the presence of AAIns through
molecular diagnostic techniques provides a method for identifying people with a modulated
risk of developing prostate cancer. Furthermore, because AAlIns is more prevalent in African
Americans, a detection of AAlns through molecular diagnostic techniques provides a genetic
test for determining ancestral origin. However, Primer set P3, while reliably detects the
presence of AAlns, can not differentiate one copy (heterozygous) versus two copies
(homozygous) of the AAlIns sequence in the genome. The identification of the breakpoint
allowed the design of primer set P4 (Figure 12), which spans the entire AAlns, to detect the
PSPHL-null allele. Here, the PSPHL-null allele refers to the allele that does not have the
AAlns sequence. P4 primers would not detect the allele with the AAIns sequence because the
amplicon would exceed 50kb.

The primer sets P3 and P4 are set forth by SEQ ID NOs: 3, 4, 5 and 6 as follows:

P3

SEQ ID NO:3

Forward. TCAGCTAAAGTGGCTGTTGG GTGT

SEQID NO: 4

Reverse. AAGCTTCTGCGCTACCTTGCGA

P4
SEQ ID NO: 5
Forward. AGTCTTGCTATCTTGCCCAGGCTGAT
SEQ ID NO: 6
Reverse. GTAGAGACTGGGTTTCACCATGTTGG

The validity of the genotype assay for the AAlIns locus was demonstrated by
multiplex PCR as shown in Figure 12. The multiplexed PCR allows the detection of both the

AAlns allele and the PSPHL-null allele in a single reaction, in samples that are heterozygous
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for the locus. First, samples were identified that were homozygous for the locus. Two
samples, 1704 and 1957, are negative for AAlns (as they lack expression of PSPHL as shown
in Figure 3) and therefore known to be homozygous for the PSPHL-null allele (both
chromosomes lack the AAlIns sequence). Two other samples, 1665 and 1863, are positive for
AAlns as detected by the P3 primers (Figure 10), but negative for the PSPHL-null allele
because there was no signal from the P4 primers (Figure 12, lane 6) and are therefore
homozygous for the AAlns allele. A 1:1 mixture of samples with the homozygous AAlIns and
the homozygous PSPHL-null allele would mimic a heterozygous sample. As shown in Figure
12 (lanes 1-4), all AAlns heterozygous mixtures are detected positive by both the P3 and P4
primer.

Figure 13 is a schematic diagram showing the AAlns locus relative to the PSPHL
gene in the human and chimpanzee genomes. Figure 13 shows the position of the AAlIns
relative to the assembled genomic sequences and the PSPHL gene, the sizes of exons and
introns when known, the human WGS and Trace sequences used to assemble the AAlIns, the-

positions of primers used for genotyping, and the precise location of the breakpoints.

Example 7. Molecular Diagnostic Kits for Determining the Risk of Prostate Cancer and
Ancestral Origin

Assaying for the presence of AAlns, or genotype of the locus, or the PSPHL gene
products can be done by any molecular method known to those skilled in the art. The AAlns
sequence can be detected by a number of methods including, but not limited to, Southern
blotting, RFLP analysis, PCR, genome arrays (SNP microarrays, Array CGH), Sequenom
Assays, and DNA sequencing.

For example, the presence or absence of AAlns is detected by PCR using primers
specific to the AAIns genomic sequence and primers specific to the PSPHL-null allele (which
lacks the AAlIns sequence), and using genomic DNA from any tissue sample. In the example
shown here, the P3 primer pairs identified an amplification product of 133 bp that is specific
to AAlns, and P4 primers detected the presence of the PSPHL-null allele. However, any other
primer pairs that are specific to the AAlns, or that lies on opposite sides of the AAlIns (so that
the amplicon would span the breakpoints), can be used. The PCR product can be detected by
gel electrophoresis or the PCR primers may be fluorescently labeled for detection by any

method for measuring fluorescence that is known in the art.
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Primer pairs that align with any sequence within the AAlIns genomic sequence, with
any sequence in the vicinity of the breakpoints (up to 10kb from the breakpoints), or with any
sequence that spans the breakpoints can also be used in the methods of the invention as
described herein.

PSPHL gene expression can be detected by a number of methods including, but not
limited to, Northern Blotting, RT-PCR, real-time PCR, in-situ hybridization, microarrays, or
any method that detects the gene product, such as Western Blotting, ELISA, mass
spectrometry, immunohistochemistry, or protein arrays.

In preferred examples, PSPHL gene expression is detected by RT-PCR using primers
specific to PSPHL coding sequence and using RNA from any tissue sample where the gene is
expressed. In the example shown here, PSPHL gene expression was detected using either the
P1 or P2 primer pairs for RT-PCR, although any other primer pairs specific to PSPHL can be
used. The RT-PCR product can be detected by gel electrophoresis or the PCR primers may be
fluorescently labeled for detection by any method for measuring fluorescence that is known
in the art. Also anticipated are primer pairs that differentially amplify the different PSPHL
expression products such as the P2 primer pairs described herein.

The genome-wide gene expression analysis on surgical human prostate specimens
revealed differences in the mRNA expression of the PSPHL (Phosphoserine Phosphatase-
Like) gene when comparing prostate tumors from patients of African and European descent.
The cDNA for this gene was originally isolated from fibroblasts derived from a patient with
Fanconi’s anemia by cDNA differential display technique and was described as a homologue
to L-3-phosphoserine-phosphatase (PSPH) (Planitzer 1998). It was found that the expression
of the PSPHL gene was completely shut down in approximately 70% of prostate tumors from
patients of European descent, but expressed at readily detectable levels in 80- 90% of prostate
tumors from patients of African descent. This observation was recently confirmed by another
group in a published study that examined expression differences between prostate tumors
derived from patients of European and African populations (Wallace 2008). Most recently, a
detailed follow-up genomic analysis revealed that the expression status of the PSPHL gene is
100% concordant with the presence or absence of an insertion allele at the PSPHL gene locus
in the assayed genomes (i.e., the corresponding germ line DNA). The insertion sequence is
absent in the genomes of individuals with negative prostate PSPHL expression and also
absent in the current version of the assembled reference human genome. Subsequently, the
insertion/deletion breakpoints based on TRACE DNA sequence data were defined, and a

robust genotyping assay was developed. Genotyping results in populations of different
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geographical ancestries validated the unusual pattern of population differentiation of this

novel structural variation. The studies described herein are based on this novel finding.

Example 8. Differential PSPHL Gene Expression in Prostate Tumors from African
Americans Compared to those from European Americans

In studies previously funded partially by the Howard/Hopkins Partnership (see attached letter
from Dr. William Nelson), two sets of expression data were generated using two different
microarray platforms to analyze expression differences in human prostate cancer specimens
from patients of different geographic ancestries. Surgical prostate tissue specimens
representing African Americans were procured and processed. The first expression dataset
using surgical prostate TUMOR tissues prepared from 12 European American cases and 9
African American cases. As shown in the “volcano” plot in Figure 21A, genes differentially
expressed between the two tumor groups can be identified by applying cut-off values of fold
expression change and empirically derived p values. Using cut-off criteria of expression
changes greater than 2 fold (in either directions) and p<0.05, six genes were found to be
under-expressed in African American prostate tumors (red dots at the top left side), while
only one gene, PSPHL (Phosphoserine Phosphatase-Like), was shown over-expressed in
African American prostate tumors. The second expression dataset consists of 13 African
American prostate cancer cases and 13 European American cases, each represented by paired
NORMAL and TUMOR samples, and profiled using an in-house manufactured 20K cDNA
microarray that we described in a previous publication (Dunn 2006). As shown in the
extracted “heatmap” for the PSPHL gene (Figure 21B), 11 out of 13 African American
prostate tissue pairs expressed visually apparent high expression relative to a BPH common
reference, while 9 out of 13 European American prostate tissue pairs expressed background

levels of PSPHL similar to that in the BPH reference sample.

Example 9. Cloning, sequencing, and mapping of the PSPHL transcripts

The PSPHL (also named CO9) cDNA was initially cloﬁed from fibroblasts of a
Fanconi’s anemia patient, sequenced, and described as a homologue to L—3-phosphoserine-
phosphatase (PSPH) (Planitzer 1998). In that original study the PSPHL transcript was also
detected in Raji cells, Burkitt lymphoma cells from an African American donor (Planitzer
1998). Published mRNA sequence (AJ001612) suggested a coding region of 216 bp (72
amino acids) with partial N-terminal homology to PSPH (Planitzer 1998). Due to lack of
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follow-up confirmatory studies, the accuracy of the published mRNA sequences was

confirmed. 5’ RACE (rapid amplification of cDNA ends) was performed using mRNA
samples from prostate tissues positive for PSPHL mRNA expression. RACE products were
subcloned and sequenced. Sequences were obtained for two alternative transcripts, termed
variant 1 and variant 2 (Figure 22), which differed by a contiguous stretch of 122bp sequence
(shown in yellow). This 122bp was later confirmed as a single alternatively spiced exon (see
Figure 23B). The sequence of variant 1 matched GenBank accession number AJ0O01612 over
a contiguous stretch of sequence that included the full open reading frame (72 amino acids)
(Figure 22). An antibody to this variant has been reported and used in a recent study (Kuo
2007). The sequence of variant 2 matched GenBank accession number BC065228, also over
a contiguous stretch of sequence that included an open reading frame (91 amino acids)
(Figure 22). The two open reading frames (marked with colored bars, Figure 22) started from
the same consensus starting site but differed at the site of the spliced 122bp exon (Figure 22).
In order to define the exon structure of these sequences, the two variant sequences were
blasted against the reference human genome. nt 1-326 of the variant 1 sequence (red) and nt
1-447 of the variant 2 sequence (red and yellow) do not match the genomic DNA sequences
in the reference human genome assembly (HG1 8). This unexpected finding strongly
suggested that part of the PSPHL gene is deleted in the genome represented in the reference
assembly, as there is no sequence gap in this region. Therefore, despite the previous cloning
and our validation of the PSPHL cDNA, the complete coding sequence is absent in the
corresponding genomic locus. The lack of information regarding the PSPHL gene structure,
combined with the fact that the transcripts may not be detectable in many samples
particularly those derived from individuals of European descent (Figure 21), may have
contributed to the lack of literature on this gene and its expression products other than the

three aforementioned studies (Planitzer 1998, Kuo 2007, Wallace 2008).

Example 10. The presence or absence of a PSPHL DNA segment in the genome

determines expression status of the PSPHL gene in prostate tissue.

The results presented herein suggest that the expression of the PSPHL gene in the
human prostate was associated with a potential deletion/insertion variation, one form of
structural DNA variation, in the human genome. Next a total of 24 prostate cancer cases were
identified from our banked fresh frozen prostate tumors, for which genomic DNA samples

have also been prepared previously using blood or seminal vesicle samples from the matched
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individuals. Samples from African Americans (n=12) were intentionally enriched. For the
genomic DNA samples, PCR was performed to detect the presence or absence of the DNA
sequences corresponding to AJ001612, part of the segment that was absent in the reference
genome. For the prostate tumor samples, RNA was extracted and RT-PCR was performed to
detect the PSPHL mRNA. As shown in Figure 23, all nine cases negative for the targeted
genomic DNA were also negative for the PSPHL transcript, while all of the 15 cases detected
positive for the targeted segment of PSPHL genomic DNA were also positive for the PSPHL
transcript. These results suggested that a novel structural variation of the PSPHL locus, likely
in the form of insertion/deletion (indel), was responsible for the observed expression
differences. The observed expression pattern in microarray studies (Figure 21) also suggested
that the deletion allele was the predominant allele in European Americans while the insertion
allele was the predominant allele in African Americans. All these speculations were
confirmed by the subsequent identification and confirmation of the insertion/deletion

breakpoints as well as the genotyping results in 3 populations (see Figures 23A, 24 below).

Example 11. In silico assembly of the PSPHL genomic sequence and development of a
genotyping assay

Next, in silico analyses of genomic DNA sequences in the Trace Archive and other
genomic sequences derived from whole genome shotgun sequencing was performed. Partial
assembly of the insertion allele was possible, and the exon structure of the gene was defined,
as well as the 5” and 3’ breakpoints of the insertion/deletion locus. Figure 23B showed a
schematic diagram comparing the insertion allele with the deletion allele (not to scale).
Coordinates for the assembled reference genome, which is represented by the deletion allele,
were marked below the line positions. Sizes of the exons and introns were
marked above their respective positions in the insertion allele. The 5 prime breakpoint is chr7
55798228 in the assembled human genome (deletion allele), and separated by 9bp
(GTGCGTCTA) from the 3 prime break point at Chr7 55798238. However, the sizes and
sequences of the remaining gaps are still not known. Mapping of the break points however
allowed the design of a multiplexed genotyping assay for the PSPHL locus using primer sets
(P3 and P4) at their respective sites marked with red vertical bars. Representative genotyping
results in African Americans and European Americans were also shown. The genotyping
assay differentiates the three different genotypes, each with 0 copy (homozygous deletion,
detected by single lower band for the smaller amplicon, a predominant genotype in European

Americans), 1 copy (heterozygous, detected by the presence of both amplicons), and 2 copies
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(homozygous insertion, detected by a single upper band for the larger amplicon, a
predominant genotype in African Americans) of the insertion allele. Because the reference
genome sequence is from a deletion allele, previous genome wide analysis of structural

variation that depended on the reference genome for experimental design and analysis would

not detect this novel structural variation.

Example 12. PSPHL genotyping in 3 populations

Next, the above mentioned genotyping assay was used to type an expanded set of
genomic DNA samples derived from Yoruba trios (purchased from Coriell Institute for
Medical Research), African Americans (AA), and European Americans (EA). Figure 24
summarizes the results from an initial typing of 999 genotypes. More than 96% of African
Americans (n=335) and 100% of 30 Yoruba trios (n=90 genotypes) have at least one copy of
the insertion allele (insertion/insertion and insertion/deletion), therefore should express the
PSPHL gene, at least in the prostate, according to Figure 23. In sharp contrast, approximately
70% European Americans (n=574) are homozygous deletion (deletion/deletion) genotype.
The allele frequency distributions are in accordance with Hardy Weinberg Equilibrium in
each of the 3 populations (data not shown) and consistent with Mendelian pattern of
inheritance in the Yoruba trios (data not shown), thus further validating the accuracy of the
genotyping results. PSPHL genotype frequencies in prostate cancer cases and controls. The
distribution of structural variation between populations, like all other forms of genomic
variation such as SNPs, is dominated and shaped by the common ancestry of humans in
Africa some 50,000 years ago. Rare forms of genomic variations shared among different
populations but with high level of population differentiation, such as the PSPHL alleles, may
be more likely to be associated with differential risk to diseases as shown in previous such
examples (Gonzalez 2005, Stefansson 2005). To determine whether the PSPHL genotype is
associated with risk for prostate cancer, 1541 prostate cancer cases were genotyped and 574
controls in the European American population were genotyped. Preliminary analysis did not
reveal statistically significant association between the PSPHL alleles and the risk for prostate
cancer in the European American population. Parallel genotyping and analysis in prostate
cancer cases (n=356) and controls (n=335) form the African American population, however,
revealed an interesting trend. As shown in Figure 25, the deletion allele was more frequently
detected in cases than in the controls. The frequencies for the deletion/deletion (D/D),
deletion/insertion (D/I), and insertion/insertion (I/I) genotypes were 6.46%, 32.58, and 60.96
in prostate cancer case (n=356), and 3.6%, 27.76, and 68.66% in the unaffected controls
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(n=335), respectively. Using the additive model, the deletion allele was found to be
statistically associated with prostate cancer (p=0.03), prior to adjustment for individual
ancestry. Further studies will therefore focus on assessment of this potential association using

700 cases and 700 controls following control for population stratification.

Example 13. Association of the PSPHL gene and prostate cancer in a case-control
African American population

The experiments described herein are aimed at determining the genetic contribution to
prostate cancer disparity by further analysis of the PSPHL gene. The gene expression based
approaches described herein have resulted in the discovery of a novel structural variation at
the PSPHL locus that is tightly linked to gene expression and geographic ancestry. Given the
potential importance of such genomic variations in the differential risk for diseases, and
important leads from our preliminary data, the experiments described herein address the
association and functional link between this novel structural human genome variation and
disease risk in Americans of African descent.

In a recent report, a two-gene prostate tumor expression signature was shown to
accurately differentiate prostate tumors from African-American and European American
patients (Wallace 2008). One of these two genes was PSPHL. This finding was consistent the
results described herein. The results described herein demonstrate that the deletion allele of
the P SPHL gene was putatively associated with prostate cancer specifically in the African
American case -control population (see, e.g. Figure 25), but no significant association was
found between prostate cancer and the variants in the European American population. Thus,
further experiments as described assess the potential association of the PSPHL genotype with
the risk for developing human prostate cancer in an expanded African American case-control
cohort. Such association studies present take into account population stratification that can be
augmented in the setting of ancestral variants and an admixed population, resulting in
spurious associations. However, in a single gene association study, this confounding may be
more effectively controlled. Accordingly, controls for population stratification will be applied
to mitigate population stratification.

The experiments described herein make use well-established collection of DNA
samples from cases and controls from the African American population (described below).

Study population and Case Control Samples

Cases for this study have been drawn from the large number of men undergoing

radical prostatectomy (RP) for treatment of prostate cancer in the Department of Urology at
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the Johns Hopkins Hospital. A standard tissue processing procedure has been in place that
takes portions of the non-cancer seminal vesicles, surgically excised along with the prostate,
for storage at -80C and extraction of high quality DNA. Each of these cases is assigned an
anonymous tissue bank number and entered into a database that contains all the pathological
information from the radical prostatectomy specimen, demographic information including
age at surgery and self-reported racial information, and any follow-up information that are
updated annually. Of the over 1100 men undergoing this surgery at Hopkins annually, ~6%
are African American; over 750 African American men have undergone RP at Hopkins and
have seminal vesicle tissues available. Approximately 55% of the African American cases are
from either Baltimore or Maryland, with the remainder primarily from the Mid -Atlantic
region (VA, DE, WV, NJ, NC). Currently, over 500 DNA samples are being prepared from
African American prostate cancer cases and are in various stages of being integrated into the
study, and it is anticipated that an additional 200 cases could be available by the time the
proposed studies begin as we have intensified our DNA extraction effort from these cases. A
summary of information regarding cases from which DNA has already been extracted is

presented in Table 1, below.

Table 1
age sdev range PSA  sdev
(avg) (ng/mt)
controls (n=611) 58.2 93 4592 125 082
cases (n=514) 56.7 71 3674
Gleason Sum % Stage %
§ 11 T2 62
6 523 T3A 255
7 77 TIB 6.2
8 5.8 Nt 34
9 26

The most common case has org an confined pathologic stage (T2, 60%) and
pathologic Gleason Sum 6 (5 2%). Controls for this study have been drawn from men
undergoing screenings for prostate cancer in Baltimore and throughout Maryland. Over 600
blood samples from African American men who have serum PSA values below 4ng/ml and
ages at screening 45 years or older have been obtained from Dr. Partin and DNA samples has
been prepared. An additional 100 samples are to be procured and prepared prior to the start of

the proposed study.
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Genotyping

The current genotyping assay as described (Figure 23B) is a multiplexed PCR assay
based on the partial assembly of the PSPHL locus. Primer set P3 (Forward.
TCAGCTAAAGTGGCTGTTGG GTGT, Reverse. AAGCTTCTGCGCTACCTTGCGA)
(SEQ ID NO:3 and SEQ ID NO: 4) was designed to specifically amplify a 133 bp fragment
of the insertion sequence in exon 1 of the PSPHL gene. The detection of the exon DNA
sequence indicates the presence of the insertion allele (Figure 23B). The deletion allele will
be detected by primer set P4 (Forward. A GTCTTGCTA TCTTGCCCA GGCTGA T;
Reverse. GTA GA GA CTGGGTTTCA CCA TGTTGG) (SEQ ID NO: 5 and SEQ ID NO:
6) that would generate an amplicon only if the insertion sequence is absent. For genotyping
quality control, we will test the Hardy-Weinberg proportions (HWP). Maximum likelihood
estimates of allele frequencies will be tested for departures from HWP using the chi-square
goodness of fit tests.

Data analysis

One concern regarding the use of an ancestry associated genotype for association
study is that it may lead to false positive associations, in which allele frequency differences
detected among cases and controls are simply the result of unequal distributions of subgroups
between the cases and controls. This confounding due to population stratification can be
minimized if the cases and controls are drawn from the same genetic group. However, it is
difficult to genetically classify individuals accurately based solely on self-report. The
proposed study will incorporate information on ancestry proportions and population
substructure by matching on ancestry. The study will generate data of a panel of 120
Ancestry -informative Markers (AIMs) for the set of prepared DNA samples as part of his
DOD-funded project not related to this proposal. Individual ancestral proportions estimated
from STRUCTURE using these AIMs will be used as a covariate in the analysis. Each
association test will be adjusted for covariates such as age and individual ancestral
proportions. Descriptive statistics will be performed using SAS statistical package (Version
9.1.3; SAS Institute Inc., Cary, NC). Genotype and allele frequencies will be estimated by
gene counting using the SAS statistical package. Odds ratios, 95% confidence intervals and P
values will be determined by logistic regression analyses from comparisons of genotype
between individuals with prostate cancer and healthy controls with adjustment for age and
ancestry as covariates, using SAS statistical package (Version 9.1.3; SAS Institute Inc., Cary,
NC). Association will be tested under the assumption of a dominant, additive and recessive

model of inheritance. Probability of significance for all analyses will be set at P < 0.05.

61



10

15

20

25

30

WO 2009/011911 PCT/US2008/008798

While multiple genes in a causal pathway, working additively or interactively together
to increase an individual’s risk, is one scenario for prostate carcinogenesis, it is also possible
that a single gene can impose a risk of prostate cancer. The results presented in Figure 25,
though not adjusted for individual ancestry, suggest a high likelihood of a positive association
between the PSPHL deletion allele with prostate cancer in the African American population.
Further studies as described can be used to confirm the positive association, an subsequently
genome wide structural variation analysis in the same samples could help to identify multiple
variants that has cumulative effects when combined. Therefore, the significance of the study
is not limited to the targeted PSPHL gene only. Rather, technically feasible means are used to
address the question of genetic contribution to prostate cancer disparity that has the potential
to be translated to better control of prostate cancer in the African American and the general

population.

Example 14. A functional link between the PSPHL gene and prostate cancer
development and progression

Detailed functional studies on genes known to be functionally different among
populations of different geographic ancestry constitute an alternative approach for
investigating genetic contributions to prostate cancer disparity. For example, individuals
homozygous for the inactivating DARC (Duffy Antigen Receptor for Chemokines) variant
(Tournamille 1995) do not express the DARC protein, leading to the Duffy null phenotype
that is prevalent in West Africa. While loss of DARC function has been functional linked to
resistance to malaria (Hamblin 2002), recent data also implicated its role in prostate cancer
progression. The precise mechanism of function may involve the molecular interaction
between DARC and a tumor suppressor named KAI 1 that leads to subsequent cancer cell
senescence and inhibition of a critical step in the metastatic cascade: extravasation
(Bandyopadhyay 2006). These functional data suggest that the inactivation of DARC as seen
in individuals of African descent, while protective for malaria, may allow for prostate cancer
spread/metastasis due to the absence of interactions between KAIl and DARC. In this aim,
we will investigate the potential functional contribution of the PSPHL variants in human
prostate cancer using two complementing approaches.

Experiments will be carried out to determine the gene expression correlates of the
different PSPHL genotypes using whole genome expression analysis in paired normal and
tumor prostate tissues derived from both African and European Americans. In vitro genetic

manipulation of the gene in prostate cancer cell lines will be performed to interrogate their
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putative functional roles. Together, the results will determine whether P SPHL is functionally
linked to prostate cancer and whether its expression correlates are altered during the prostate
cancer development and progression.

Prostate samples for gene expression analysis

Samples representing each genotype category for whole genome expression analysis

as shown in the Table 2 will be collected.

Table 2
European American African American Total #samples
Tissue Type Normal Turmor Norma! Tumor
/1 Genotype i U y n 40
1/D Genotype iD 0 /0 /o 40
D/D Genotype D/D D/D D/D D/D 40
# samples 30 30 30 30 120
F'1/1: homozygous insertion; 1/0; heterozygous insertion/deletion; D/D: homozygous delstion.

In one experiment, prostate tumor RNA samples from 214 cases of prostate cancer specimens,
about half of which were paired with normal appearing epithelial tissues from matched cases
are collected. The majority of the 214 RNA cases can be matched to DNA samples based on
tumor bank number, allowing us to genotype the corresponding individual before using these
existing RNA samples. Identification of the required number of cases (n=1 0) may be a
challenge for two of the genotype groups, African American cases with deletion/deletion
genotype and European American case with the insertion/insertion genotype, owing to
relative small percentage of these specified genotypes in the corresponding populations
(Figure 23B).

Gene expression analysis

One possibility is that the different PSPHL genotypes are correlated to the expression
signature of a set of genes in addition to PSPHL gene itself. Using published microarray data
(Wallace 2008) as well as microarray data generated by these inventors, the results suggested
coordinated gene expression changes as a function of the PSPHL genotype in African
American cases but not in European American cases. The Agilent whole human genome
oligo arrays may be used to systemically analyze expression correlates of the PSPHL variants
in paired normal and tumor samples from both African and European American cases. The
Agilent array contains 44k 60mers in the sense orientation and over 95% of the probes target
regions within 600 bp of 3' ends of the transcripts. Hybridization will be carried out using the
conditions specified in the Agilent system, using the two-color design in which all test

samples will be compared to a single reference samples with the D/ITM genotype. Following
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image analysis, processed ratio data will be imported to GeneSpring(Agilent Technologies)
for further processing, visualization, and analysis. Both supervised and unsupervised
approaches will be used to analyze the data, with the primary goals to (1) identity a set of
genes that are correlated to the PSPHL genotype and PSPHL gene expression; (2) assess the
concordance of the correlated genes in both normal tissues and cancer tissues, and in both
African and European cases; (3) assess whether the correlated genes contribute to the
differences seen in normal and tumor tissues. Detailed analytical approaches are not
presented here due to space limitations yet our previous studies and publications have
demonstrated our expertise in gene expression analysis.

Cell line based functional studies

Recombinant antigens corresponding to the open reading frames presented in Figure
22 have been generated. Polyclonal antibody against one of the spliced variants (variant 1)
has been made.

The synthetic PSPHL protein sequence used to generate the PSPHL antibody is
shown below, and corresponds to SEQ ID NO: 7:

SEQ ID NO: 7
MASASCSPGGALASPEPGRKILPRMISHSELRKLFYSADAVCFDVDSTVISEEG
IGCFHWIWRKCDQATSQG

This polyclonal antibody has been used to detect the 72A A antigen in prostate cells
with D/D genotype (REPE-2) and transfected with cDNAs corresponding to the ORF region
(ORFonly) or the full length cDNA (FLcDNA) (ORF plus the 5’ and 3’ untranslated regions)
as shown in the inserted western blot. Monoclonal antibodies can also be used. The
antibodies will first be screened using the recombinant antigen and then used to detect the
PSPHL protein in cell lines and tissue samples with known PSPHL genotypes. It is possible
that, if the protein is present in low abundance and the antibody affinity is not high enough,
the antigen will be concentrated through immunoprecipitation in order for detection in
biological specimens. Gene manipulation followed by functional analysis are then performed,
to assess whether experimental manipulation of PSPHL gene expression levels will have
biological consequences in the form of altered cell proliferation, cell migration, survival, and
adaptation to stress. The genotypes of commonly used human prostate cancer cells have been
characterized(data not shown). Experimental depletion of PSPHL expression can be readily

achieved using routine stable gene knockdown techniques in MDA -PCa-2b cells (D/I
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genotype), an AR positive cell line derived from an African American donor. The PSPHL
protein will be expressed in EOO6AA cells, also a prostate cell line derived from an African
American donor but with the rare D/D genotype, followed by the same functional assays. The
effect of altered' expression levels of P SPHL in the stable clones will be examined using a
suite of assays including MTS (Promega) assay to examine overall cell growth, the cell
adhesion assay, the anoikis resistance assay (BD Biosciences) to examine the effect of
PSPHL on anchorage-independent survival, as well as Annexin V-FITC kit (BD Biosciences)
based apoptosis assays to examine the effect of PSPHL in apoptosis. In addition, global gene
expression changes will be examined and validated by quantatative RT-PCR following
altered P SPHL expression and establishment of the stable clones.

Expected results and alternative approaches

By inclusion of multiple groups of samples including paired normal and tumor
samples from both African and European American cases the functional read-out of the
PSPHL genotypes in the form of altered expression profiles will be assessed. It is possible
that expression differences shown among the different genotypes in African Americans may
not be mirrored in prostate specimens from European Americans, and that genes
differentially expressed as a function of the genotype in tumor samples may not be replicated
in the corresponding normal samples. The results will be utilized to provide functional insight
regarding the differential impact of the genotype in different tissue histologies (i.e., normal or
tumor) and different risk groups (i.e., European American and African American). The
signature set of genes can be further analyzed by using the OntoExpress software (Khatri,
2002) or Gene Set enrichment analysis (Subramanian 2005) or other gene ontology tools and
pathway analysis tools to identify key gene expression changes in specific functional
categories. From the function of these concordant and discordant genes we may be able to
draw mechanistic inferences regarding context-dependent genetic contribution of the PSPHL
genotype to the development of prostate cancer. This analysis will also determine whether
there is any expression change, within cases with the same genotypes, in the transition from
normal prostate epithelium to prostate cancer. The PSPHL transcript levels were markedly
different between normal and tumor samples derived from the same population as recently
reported (Wallace 2008). Although our microarray data did not show difference between
normal and cancer samples (Figure 2), the definitive assessment could be best achieved by
follow-up RT-PCR due to limitations of microarray analysis when a D/D genotype (negative
expression) was used to generate expression ratios. The results from the tissue based studies

can be further corroborated by those from cell lines based studies and functional alterations as
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a result of manipulation of the PSPHL expression levels. Results from these efforts will

provide mechanistic insights into the functional role of PSPHL in prostate cancer disparity.

Other Embodiments

From the foregoing description, it will be apparent that variations and modifications
may be made to the invention described herein to adopt it to various usages and conditions.
Such embodiments are also within thé scope of the following claims.

The recitation of a listing of elements in any definition of a variable herein includes
definitions of that variable as any single element or combination (or subcombination) of
listed elements. The recitation of an embodiment herein includes that embodiment as any
single embodiment or in combination with any other embodiments or portions thereof.

All patents and publications mentioned in this specification are herein incorporated by
reference to the same extent as if each independent patent and publication was specifically

and individually indicated to be incorporated by reference.
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What is claimed is:
1. A method of detecting the presence or absence of a nucleic acid segment in the
(Phosphoserine phosphatase-like) PSPHL gene locus of a subject, wherein the presence or
absence of the nucleic acid segment in the gene locus indicates an altered risk of cancer.

2. The method of claim 1, wherein the cancer is prostate cancer.

3. The method of claim 1, wherein the presence or absence of the nucleic acid segment

in the PSPHL gene locus is detected in an African American subject.

4. The method of claim 1, wherein the absence of the nucleic acid segment indicates an

increased risk of prostate cancer in the African American subject.

5. The method of claim 1, wherein the nucleic acid segment comprises 133 base pairs of
exon 1 of human PSPHL mRNA encoded by GenBank Accession No. AJ001612
corresponding to SEQ ID NO: 1.

6. The method of claim 1, wherein the nucleic acid segment comprises SEQ ID NO: 2.
7. The method of claim 1, wherein the nucleic acid segment comprises SEQ ID NO: 13.
8. The method of claim 1, wherein the nucleic acid segment comprises SEQ ID NO: 14.

9. The method of claim 1, wherein the nucleic acid segment comprises SEQ ID NO: 15.

10.  The method of claim 1, wherein the presence of the insertion allele of the PSPHL

gene locus is correlated with the expression of the PSPHL gene product.

11.  The method of claim 1, wherein the absence of the insertion allele of the PSPHL gene

locus is correlated with the absence of the PSPHL gene product.

12. The method of claim 1, wherein the deletion allele is associated with the expression of

a set of genes.
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13.  The method of claim 1, wherein the subject is homozygous for a deletion in the

PSPHL gene locus.

14.  The method of claim 1, wherein the subject is heterozygous for a deletion in the in the

PSPHL gene locus.

15.  The method of claim 13, wherein the homozygous deletion allele is associated with

the expression of a set of genes.

16.  The method of claim 14, wherein the heterozygous deletion allele is associated with

the expression of a set of genes.

17. The method of claim 10, wherein the expression of the PSPHL gene product is

associated with the expression of a set of genes.

18. A method of determining the ancestry of a subject comprising detecting the presence
or absence of a nucleic acid segment in the PSPHL gene locus in a sample from a subject,

wherein the presence or absence of the variation indicates the ancestry of the subject.

19. The method of claim 18, wherein the presence or absence of a nucleic acid segment is

indicative of African American or European American ancestry.

20.  The method of claim 18, wherein the absence of the nucleic acid segment identifies

the subject as having an African American ancestry.

21. The method of any one of claims 1 — 20, further comprising selecting subjects with an

increased risk of developing prostate cancer.
22. The method of claim 21, further comprising obtaining a sample from the subjects.

23. A biomarker for prostate cancer in an African American subject comprising an
insertion in the PSPHL gene locus, wherein the presence of the biomarker is correlated with a

decreased risk of prostate cancer.
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24, The biomarker of claim 23, wherein the insertion encodes a nucleic acid comprising
133 base pairs of exon 1 of human PSPHL mRNA encoded by GenBank Accession No.
AJ001612 corresponding to SEQ ID NO: 1.

25. The biomarker of claim 23, wherein the insertion encodes a nucleic acid comprising

SEQ ID NO: 2.

26. The biomarker of claim 23, wherein the absence of the biomarker is correlated with

an increased risk of prostate cancer in the African American subject.

27.  The biomarker of claim 23, wherein the presence of the insertion in the PSPHL gene

locus is correlated with the expression of the PSPHL gene product.

28. The biomarker of claim 23, wherein the insertion allele is associated with the

expression of a set of genes.

29. A method of identifying a subject at risk for developing prostate cancer comprising:
detecting the presence or absence of a nucleic acid segment in the PSPHL gene locus
of a subject to determine the genotype of the subject,
wherein the absence of the nucleic acid segment in the gene locus indicates an

increased risk of prostate cancer.

30. A method of determining the prognosis of a patient with prostate cancer comprising:
detecting the presence or absence of a nucleic acid segment in the PSPHL gene locus
of a subject,
wherein the absence of the variation determines the prognosis of a patient with

prostate cancer.

31. The method of claim 30, wherein prognosis determines the course of treatment.
32.  The method of claim 29 or 30, wherein the subject is homozygous for a deletion in the
in the PSPHL gene locus.
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33.  The method of claim 29 or 30, wherein the subject is heterozygous for a deletion in

the in the PSPHL gene locus.

34.  The method of claim 29 or 30, wherein the subject is selected from an African

American population.

35. The method of claim 29 or 30, wherein the absence of the nucleic acid segment

indicates an increased risk of, or risk of recurrence of, prostate cancer.

36. The method of claim 29 or 30, wherein the nucleic acid comprises 133 base pairs of
exon 1 of human PSPHL mRNA encoded by GenBank Accession No. AJ001612
corresponding to SEQ ID NO: 1.

37. The method of claim 29 or 30, wherein the nucleic acid comprises SEQ ID NO: 2.

38. The method of claim 29 or 30, wherein the presence of the insertion allele of the

PSPHL gene locus is correlated with the expression of the PSPHL gene product.

39. The method of claim 29 or 30, wherein the absence of the insertion allele of the

PSPHL gene locus is correlated with the absence of the PSPHL gene product.

40. The method of claim 32, wherein the homozygous deletion allele is associated with

the expression of a set of genes.

41. The method of claim 33, wherein the heterozygous deletion allele is associated with

the expression of a set of genes.
42. The method of claim 29 or 30 wherein the presence or absence of a nucleic acid
segment in the PSPHL gene locus is determined using a polymerase chain reaction (PCR)

assay.

43. The method of claim 42, wherein the PCR assay is a multiplexed PCR assay.
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44, The method of claim 42, wherein the PCR is carried out using primers comprising the
nucleic acid sequences as set forth as SEQ ID NO: 3 and SEQ ID NO: 4 and primers
comprising the nucleic acid sequences as set forth as SEQ ID NO: 5 and SEQ ID NO: 6.

45.  The method of claim 44, wherein the nucleic acid sequences as set forth as SEQ ID
NO: 3 and SEQ ID NO: 4 amplify a 133 base pair fragment of the insertion sequence in exon

1 of the PSPHL gene.

46. The method of claim 44, wherein the nucleic acid sequences as set forth as SEQ ID

NO: § and SEQ ID NO: 6 generate an amplicon only if the insertion sequence is absent.

47.  The method of claims 29 or 30 , wherein the subject has previously been treated for

prostate cancer.

48. The method of claims 29 or 30, wherein the measurement is performed after surgery

or therapy to treat prostate cancer.

49. An antibody to detect PSPHL protein in cells and tissues with PSPHL genotypes.

50. The antibody of claim 49, wherein the antibody is polyclonal.

51. The antibody of claim 49, wherein the antibody is monoclonal.

52.  The antibody of claim 50, wherein the polyclonal antibody is directed to the 72AA
antigen of prostate cells corresponding to SEQ ID NO: 7.

53.  Akit for use in identifying a subject at risk for developing prostate cancer comprising;:
primers directed to amplify a 133 base pair sequence of exon 1 of human PSPHL mRNA
encoded by GenBank Accession No. AJ001612 corresponding to SEQ ID NO: 1, and

instructions for use.

54. The kit of claim 53, wherein the primers comprise the nucleic acid sequences as set

forth as SEQ ID NO: 3 and SEQ ID NO: 4.
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55.  Thekit of claim 53, wherein the primers comprise the nucleic acid sequences as set

forth as SEQ ID NO: 5 and SEQ ID NO: 6.

56. A kit comprising primers comprising the nucleic acid sequences set forth as SEQ ID

NO: 3 and SEQ ID NO: 4, and instructions for use.

57. A kit comprising primers comprising the nucleic acid sequences set forth as SEQ ID

NO: § and SEQ ID NO: 6, and instructions for use.

58. A kit comprising primers designed against the nucleic acid sequence set forth as SEQ

ID NO: 17, and instructions for use.

59. A kit comprising primers designed against the nucleic acid sequence set forth as SEQ

ID NO: 18, and instructions for use.

60. A kit comprising primers designed against the nucleic acid sequence set forth as SEQ

ID NO: 19, and instructions for use.

61.  The kit of any one of claims 54 — 60, further comprising instructions for use in PCR

assay.

62.  The kit of claim 61, wherein the PCR is multiplexed PCR.

63.  Akit for use in identifying a subject at risk for developing prostate cancer comprising:

an antibody directed to a PSPHL antigen, and instructions for use.

64. A kit comprising an antibody directed to a PSPHL antigen.

65. The kit of claim 63 or 64, wherein the antibody is monoclonal.

66. The kit of claim 63 or 64, wherein the antibody is polyclonal.

67.  The kit of claim 66, wherein the polyclonal antibody is used to detect the 72AA

antigen.
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68.  The kit of claim 67, wherein the polyclonal antibody is directed to a sequence
encoded by SEQ ID NO: 7.
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Figure 7. Comparison of the human AJ001612 and BC065228 mRNA sequences
with the predicted gene from the Chimpanzee genome chromosome 7 contig
(GenBank accession number NW 001237953.1).

In the human mRNA sequences, the AAIns sequence is underlined and the
position of the P2 primer pair is shown in bold capitals. The predicted
sequences of the PSPHL exons are shown in alternating blue and black.
Exon 3 of the predicted human gene, which is not present in AJ001612,
is shown in red in the BC065228 sequence.

AJ001612 — human mRNA

aagccacaggctcectggctggegtcagctaaagtggetgttgggtgtccgecaggettectgectggecgee
gccgectataagctaccaggaggagctttacgactteccgtectgegggaagtggegggcacgatcgcaag
gtagcgcagaagcttctcaatggccagecgccagctgcagececggeggcgcactegectcacctgagectg
ggaggaaaattcttccaaggatgatctcecccactcagagectgaggaagecttttctactcagcagatgectgtg
tgttttgatgttgacagcaCGGTCATCAGTGAAGAAGGAATCGGAtgctttcattggatttggaggaaatyg
tgatcaGGCAACAAGTCAAGGATAACGCCAaatggtatatcactgattttgtagagctgectgggagaaceyg
gaagaataacatccattgtcatacagctccaaacaacttcagatgaatttttacaagttacacagattgat
actgtttgcttacaattgcctattacaacttgctataaaaagttggtacagatgatctgcactgtcaagta
aactacagttaggaatcctcaaagattggtttgtttgtttttaactgtagttccagtattatatgatéact
atcgatttcctggagagttttgtaatctgaattctttatgtatattcctagctatatttcatacaaagtgt
tttaagagtggagagtcaattaaacacctttactcttaggaatatagattcggcagecttcagtgaatatt
ggtttttttccectttggtatgtcaataaaagtttatccatgtgtcagaaaaaaaaaaa

BC065228 - human mRNA showing Exon 3

ccgecaggcttcectgectggecgecgeccgectataagetaccaggaggagectttacgacttccegtecectgegg
gaagtggcgggcacgatcgcaaggtagecgecagaagettotcaatggeccagegecagetgecagececceggegg
cgcactcgcctcacctgagecctgggaggaaaattcttccaaggatgatctcecactcagagetgaggaagce
ttttctactcagcagatgetgtgtgttttgatgttgacagcaCeGTCATCAGTGAAGAAGGAATCGGACGY
agtctcgectctgtcaccaggectggagtgcaatggtgcaatctecggectcactgecaacctecgecteectgggt
tcaggcagttctcctgectceccacctectgagtagectgaaactacaggatgettteattggetttggaggaa
atgtgatcaGGCAACAAGTCAAGGATAACGCCAaatggtatatcactgattttgtagagectgectgggagaa
ccggaagaataacatccattgtcatacagctccaaacaacttcagatgaatttttacaagttacacagatt
gatactgtttgcttacaattgcctattacaacttgectatagaaagttggtacagatgatctgecactgtcaa
gtaaactacagttaggaatcctcaaagattggtttgtttgtttttaactgtagttccagtattatatgatce
actattgatttcctggagagttttgtaatctgaattctttatgtatattcctagetatatttcatacaaag
tgttttaagagtggagagtcaattaaacacctttactcttaggaaaaaaaaaaaaaaaaa

Chimp Genomic Seq showing Exons 1, 2 3 and 4

GCCACAGGCTCCCTGGCTGGCGGCAGCTAAAGTGGCTGTTGGGTGTCCGCAGGCTTCTGCCTGGCCGTCGC
CGCCTATAAGCTACCAGGAGGAGCTTTACGACTTCCCGGCCTGCGGGAAGTGGCGGGCACGATCGCAAGGT
AGCGCAGAAGCTTCTCAATGGCCAGCGCCAGCTGCAGCCCCTGCGEGCGCACTCGCCTCACCTGAGCCTGGG
GGAGGAAAATTCTTCCAAGGATGATCTCCCACTCAGAGCTCGAGGAAGCTTTTCTACTCAGCAGATGCTGTG
TGTTTTGATGTTGACAGCACGGTCATCAGTGAAGAAGGAATCGGGGACGGAGTCTCGCTCTGTCACCAGGC
TGGAGTGCAATGGTGCAATCTCGGCTCACTGCAACCTCCGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCC
ACCTCCTGAGTAGCTGAAACTACAGGATGCTTTCATTGGAT TTGGAGGAAATGTGATCAGGCAACAAGTCA
AGGATAACGCCAAATGGTATATCACTGATTTTGTAGAGCTGCTGGGAGAACCGAAAGAATAACATCCATTG
TCATACGGCTCCAAACAACTTCAGATGAATTTTTACAAGTTACACAGATTGATACTGTTTGCTTACAATTG
CCTATTACAACTTGATATAGAAAGTTGGTACAGATGATCTGCACTGTCAAGTAAACTACAGTTAGGACTCC
TCAAAGATTGGTTTGTTTGTTTGTTTTTAACTGTAGTTCCAGTATTATATGATGACTATTGATTTCCTAGA
GAGTTTTGTAATCTGAATTCTTTATGTATATTCCTAGCTATATTTCATACAAAGTGTTTTAAGAGTGGAGA
GTCAATTAAACACCTTTACTCTTAGGAATATAGATTCGGCAGCCTTCAATGAATATTGGTTTTTTTCCCTT
TGGTATGTCAATAAAAGTTTATCCATGTGTCAGA
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Figure 14

AJ001612 (1-839):

aagccacagg
gcaggcttct
acgacttcce
gaagcttctc
tcacctgagc
gctgaggaag
gcacggtcat
AAATGTGATC
ATTTTGTAGA
AGCTCCAAAC
GTTTGCTTAC
GATCTGCACT
GTTTGTTTTT
GGAGAGTTTT
TACAAAGTGT
AATATAGATT
TGTCAATAAA

ctcectgget
gcctggecge
gtcctgeggg
aatggccagc
ctgggaggaa
cttttctact
cagtgaagaa
AGGCAACAAG
GCTGCTGGGA
AACTTCAGAT
AATTGCCTAT
GTCAAGTAAA
AACTGTAGTT
GTAATCTGAA
TTTAAGAGTG
CGGCAGCCTT
AGTTTATCCA

ggcgtcagcet
cgccgectat
aagtggcggg
gccagctgcea
aattcttcca
cagcagatgc
ggaatcGGAT
TCAAGGATAA
GAACCGGAAG
GAATTTTTAC
TACAACTTGC
CTACAGTTAG
CCAGTATTAT
TTCTTTATGT
GAGAGTCAAT
CAGTGAATAT
TGTGTCAGAA

14/84

aaagtggctg
aagctaccag
cacgatcgca
gccccggegg
aggatgatct
tgtgtgtttt
GCTTTCATTG
CGCCAAATGG
AATAACATCC
AAGTTACACA
TATAaAAAGT
GAATCCTCAA
ATGATCACTA
ATATTCCTAG
TAAACACCTT
TGGTTTTTTT
aaaaaaaaa

ttgggtgtcc
gaggagcttt
aggtagcgca
cgcactcgece
cccactcaga
gatgttgaca
GATTTGGAGG
TATATCACTG
ATTGTCATAC
GATTGATACT
TGGTACAGAT
AGATTGGTTT
TCGATTTCCT
CTATATTTCA
TACTCTTAGG
CCCTTTGGTA
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Human Genomic chr7p11.2 (55808267-55808970):‘

gagagcagag
aaaaaataaa
SGATGCTTTC
ATAACGCCAA
GAAGAATAAC
TTACAAGTTA
TTGCTATAgGA
TTAGGAATCC
TTATATGATC
ATGTATATTC
CAATTAAACA
ATATTGGTTT
AGA2cagatt
caatatttca
aggc

atcacaccac
taaaaataaa
ATTGGATTTG
ATGGTATATC
ATCCATTGTC
CACAGATTGA
AAGTTGGTAC
TCAAAGATTG
ACTATCGATT
CTAGCTATAT
CCTTTACTCT
TTTTCCCTTT
tgtggaattt
ggtactgtgt

tgcgctccag
aatcatttat
GAGGAAATGT
ACTGATTTTG
ATACAGCTCC
TACTGTTTGC
AGATGATCTG
GTTTGTTTGT
TCCTGGAGAG
TTCATACAAA
TAGGAATATA
GGTATGTCAA
gcagttctgce
tgaagcataa

cctgggcaac
ctctcttttce
GATCAGGCAA
TAGAGCTGCT
AAACAACTTC
TTACAATTGC
CACTGTCAAG
TTTTAACTGT
TTTTGTAATC
GTGTTTTAAG
GATTCGGCAG
TAAAAGTTTA
ctcttggata
acatccccca

agagcctcca
ttacttctta
CAAGTCAAGG
GGGAGAACCG
AGATGAATTT
CTATTACAAC
TAAACTACAG
AGTTCCAGTA
TGAATTCTTT
AGTGGAGAGT
CCTTCAGTGA
TCCATGTGTC
ttggaatatc
ggcaagaaac

55808316
55808366
55808416
55808466
55808516
55808566
55808616
55808666
55808716
55808766
55808816
55808866
55808916
55808966
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Figure 15

AJ001612 (1-839):

aalLCCACAGG
GCAGGCTTCT
ACGACTTCCC
GAAGCTTCTC
TCACCTGAGC
GCTGAGGAAG
GCACGGTCAT
AAATGTGATC
ATTTTGTAGA
aGCTCCAAAC
GTTTGCTTAC
GATCTGCACT
GTTTGTTTTT
gGAGAGTTTT
TACAAAGTGT
AATATAGATT
TGTCAATAAA

CTCCCTGGCT
GCCTGGCCGe
GtCCTGCGGG
AATGGCCAGC
CTGGGAGGAA
CTTTTCTACT
CAGTGAAGAA
AGGCAACAAG
GCTGCTGGGA
AACTTCAGAT
AATTGCCTAT
GTCAAGTAAA
AACTGTAGTT
GTAATCTGAA
TTTAAGAGTG
CGGCAGCCTT
AGTTTATCCA

GGCGECAGCT
CGCCGCCTAT
AAGTGGCGGG
GCCAGCTGCA
AATTCTTCCA
CAGCAGATGC
GGAATCGGAT
TCAAGGATAA
GAACCGgQAAG
GAATTTTTAC
TACAACTTGC
CTACAGTTAG
CCAGTATTAT
TTCTTTATGT
GAGAGTCAAT
CAgTGAATAT
TGTGTCAGAA
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AAAGTGGCTG
AAGCTACCAG
CACGATCGCA
GCCCCgGCGG
AGGATGATCT
TGTGTGTTTT
GCTTTCATTG
CGCCAAATGG
AATAACATCC
AAGTTACACA
TATAaAAAGT
GAaTCCTCAA
ATGATcACTA
ATATTCCTAG
TAAACACCTT
TGGTTTTTTT
aaaaaaaaa

TTGGGTGTCC
GAGGAGCTTT
AGGTAGCGCA
CGCACTCGCC
CCCACTCAGA
GATGTTGACA
GATTTGGAGG
TATATCACTG
ATTGTCATAC
GATTGATACT
TGGTACAGAT
AGATTGGTTT
TcGATTTCCT
CTATATTTCA
TACTCTTAGG
CCCTTTGGTA

Chimpanzee Chr7 (56755112-56781414):

ggcgcgeect
ggaactcgag
GCCACAGGCT
AGGCTTCTGC
GACTTCCCGg
AGCTTCTCAA
ACCTGAGCCT
ggggaccccg
ggtgggaccc
ttgacggcca
agaaggggct
ggccgggegce
ggcaggtgga
tgaaaccctg
ggcgcctgta
acccagaagg
gcctgggega
atataagtga
gccactgcac
ttatatgcaa
aagtaattgg
gaggccgagg
ggcaacatgg
atggtggcat
gatcgacctc
gattacagga
ttttttgaaa
gataaggaaa
tttectttttt
ggagtgaggc
aaggaatcgt
gctaccatgce
cccaggetgg
aaactctgac

tgtgacgtcg
gcggggctgt
CCCTGGCTGG
CTGGCCGECG
CCTGCGGGAA
TGGCCAGCGC
Gigtacgtgce
ggagcgtccc
cactgaggcc
gttgtaatag
aggaaaggaa
ggtggctcac
tcacgaggtc
tctctactaa
atcccagcaa
cggaggttgce
cagagcgaga
tcgaacccgg
tccagecctgt
gtgagagcett
gccggggegt
caggcggatc
tgaaaccctg
gcgcttgtag
ctgggctcag
atgagccatc
atggaaactt
tgatgectgtt
ttcctttatce
ggtgaaatca
tccecggtcag
ttggctaatt
agtgcagtgg
ttcagatggt

cagaggcccg
tggtcttccg
CGgCAGCTAA
CCGCCTATAA
GTGGCGGGCA
CAGCTGCAGC
gccccacaac
ccgccacctg
gccacgcecatt
cattaagtct
gaaaacatct
gcctgtaatc
aggagttcaa
aaatacaaaa
ctcgggaggce
agtgagccga
ctccgtctga
gaggttgagt
gtgacagagt
tttttccagce
tagctcatgt
gcttgagcectce
tctctataaa
tccecgcetac
gcaatccatt
gtgcctggce
ttacaggcaa
ctgttctgtt
gagacagggt
tggctcactg
cctccceccagt
ctttttttga
tgcaatctca
ccatccacct

ccccectecacgce
ggagcgcgcea
AGTGGCTGTT
GCTACCAGGA
CGATCGCAAG
CCCtGCGGCG
accttcccca
gcgccecgetcea
agggagctgce
ttgaaatttt
ttttaaaaat
ccaacacttt
gaccagcctg
attaaccggg
tgaggcagag
gatcgcgtca
acaaacaaat
ttacagtaag
gagaaaatgt
gctcatgctc
ccataatccc
gggagttcca
aatacagaaa
ttgagcggct
tcagcctcecc
ttacactata
ttcactttct
ttgttttttg
cttgctctgt
cagccttgac
agctaggact
aatggagtct
gctcactgca
cagcatccca

ggagccaatc
tgcgcggggyg
GGGTGTCCGC
GGAGCTTTAC
GTAGCGCAGA
CACTCGCCTC
gccagggccece
tcctgggcag
actcccgagt
gtagcggggt
ataagcgatc
gggaggccga
gccagcatgg
cgtggtggcg
aactgtttga
ctgcactcca
atgtgtatgt
ccgagattgc
ctctaaaaaa
agactgaaga
agcactttgg
gactagcttg
attattgggc
gaagccgaag
aaattgctgg
ttttaatgct
tcaaactaat
gttttgtctg
tgcccaggcet
ctcecgggetce
acaggtgcat
cactctgtct
ggctggtctce
aagtgctggg
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56755162
56755212
56755262
56755312
56755362
56755412
56755462
56755512
56755562
56755612
56755662
56755712
56755762
56755812
56755862
56755912
56755962
56756012
56756062
56756112
56756162
56756212
56756262
56756312
56756362
56756412
56756462
56756512
56756562
56756612
56756662
56756712
56756762
56756812
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attacaggtg
acaacttttt
tcgeccaggcet
ctcctgggtt
tacaggtgct
caagcctgca
aagcaagacc
agggtacagg
tgagtcatac
ttcacaggaa
taatttgcct
catctgttge
ttatttattt
ctggagtgca
ttcaagcaat
cctgeccacca
tcaccatgtt
cctecctecagce
tggccttgge
ctgttcattc
ttgagacaga
ctcagctcat
cagtctcctg
attttttttt
ggctggtctc
aaagtgctgg
ataaatttaa
cccagcactt
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
tcaagaccag
aaaataaaaa
agctactcag
ggttgcagta
gtaagactcc
agtgtgggaa
aattcatgaa
gattggctta
ctaaaataca
TGATCTCCCA
TGTTTTGATG
agccaaaatc
atttattcac
agacagagtc
ggctcactgc
cctecctgagt
tttttatttt
caaactcctg
attacaggca
aaagagtggc
gcactaggct
catttatata
gcttgattag
gggcagggct
cttagtggtt
gagcceccectet
gctgggcacc
ttttecttttet
gagtgcaatg
aagcaattct
accaccacac
catgttggcc

tgatccacca
agtttaattt
ggagtgcagt
caagcgattc
tgccaccacg
gtgagccatg
ctgtctccac
caggcgctat
atcaactctg
cagctacttt
aatcactgta
tggtattcce
taattttttt
atggcatgat
tctcctgect

.agcccagcta

gaccaggctg
ctcccaaagt
tttcctttaa
ccagaatata
gtcttgecttt
tgcagectct
ggtagctggg
tttttetttt
aaactcctga
gattataggc
aagttggtaa
tggggggcca
NNNNNNNNnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cctggccaac
aaacagttag
gaggctgagg
agccaagttce
atctaaaaaa
gtgaaaaaaa
tacactctta
gtaggcaagg
tttatctttt
CTCAGAGCTG
TTGACAGCAC
tgtggtgtag
cttatgaaat
tcactctatt
aacctccacc
agctgggatt
tagtagagat
acctcgtgat
tgagccacca
tgttttggat
ttttctttca
aatatttatg
gggaatgatg
caagtgtcca
ccctggaaag
ctcecctcecect
accctctgca
tttttttttce
gtgcaatctc
cctgcctcca
ccggcttatt
agcctggtct

cgcccaatga
ttttttttcce
ggcgtgatct
tcctgcctca
cccaggagtt
atcgtgccac
aaataagtaa
tattcccact
atgacctttg
acatagaaaa
aaaggtagag
tctccacccce
tgagatggag
ctecggctcac
caggctccca
attttttgta
gtcttggact
gctgagatta
taaatcacga
atgaatggat
gtcttgcagg
gcctcccagg
attacgggca
tttttttagt
cctcaggtga
atgacccacc
cagccaggcg
aggcgggcag
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNnnnn
atggtgaaac
ctgggtatgg
cacgagaatc
gtgccactac
aaaaaaaaat
aaaaaaagaa
tgtggcctgce
gtgggatctt
tttcttatag
AGGAAGCTTT
GGTCATCAGT
aggacgcggt
gataaagaat
gcccagactg
tcccaggttc
acaggcgtgt
ggagtttcac
ccacccgect
tgcccggcecca
gaagtgctgg
ccccttagag
gcaaaaaaat
accatcacta
gtggctttgt
gttcagagtc
ccctcetgece
gccccagtece
aggacggagt
ggctcactgc
cctecctgagt
tttgtatttt
tgaactcctg
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ttttgctcat
tgagatagaa
cagctcactg
gtctccecgag
caagactgag
tgcactccag
ataaacatcc
tttcatcctc
tttccactcce
gtcaatcttg
cttcaattat
tcegtgtggce
ttgcactttt
tgcaacctcc
agtaggtggg
cttttagtag
cctgacctca
caggcgtgag
ctcaatttga
tatatatata
ctggagtgca
ttccagcaat
ctcaccacca
aaatttcacc
tctgcececgac
gcccccagcece
cagtggctca
atcacctgag
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNANNNNNNN
ccecgtcectcecta
tggcatgtgce
actagaacct
cctccagect
gaagaagaag
aaggaaaaga
accgactttg
ttcataattt
GAGGAAAATT
TCTACTCAGC
GAAGAAGGAA
gtcagaaatg
ttcttttttt
gagtgcagtg
aagcaattat
gcaaccacat
catgttggtc
cagcctccca
tgaaatgata
accttggcta
ttgaatttga
atggataaga
accaaagaag
gtcatggttg
tcttggtgga
ctcccaccte
cccagtcatg
ctcgectetgt
aacctccgcec
agctgaaact
tagtagagat
acctcgtgat

tttagatact
tctcactttg
cagcctccac
tagctgagac
cccaggagtt
cctgggcaac
tatctgtacc
aactctgagt
ccttaagcca
gagggttgag
cacccaggcc
ttcectttat
gttgcccagg
acctcccagg
attacaggtg
agatggggtt
ggtgacccac
tcacggtgcc
tgtggatgct
ttttttgttt
gtggcgcgat
tctcectgect
cgcccagceta
gtgtcgtcca
ttggcctcecce
tcaacatcaa
cacctgtaat
gtonnnnnnn
NNNNNNnnnnn
NNNNNNNNNI
nnnnnnnnnn
agtcaggagt
ataaaaataa
ctgtaatccc
aggaggtgga
gggcaacaga
aaattagtgt
aaaatgattg
acacaaatta
tatttgatgt
CTTCCAAGGA
AGATGCTGTG
TCGgtgagcect
tagggatagc
tttttttteg
gcacaatctt
cctgcctecag
ccggctaatt
aggctggtct
aagtgctggg
aagaatttct
tggaacatga
tatattcatt
catgttctta
atggcctagg
aaagtgtggce
tcctgggtca
ctgccctgeca
caccatgtca
caccaggctg
tcctgggttce
acaggcacgc
ggtgtttcac
ctgcececgect
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56756862
56756912
56756962
56757012
56757062
56757112
56757162
56757212
56757262
56757312
56757362
56757412
56757462
56757512
56757562
56757612
56757662
56757712
56757762
56757812
56757862
56757912
56757962
56758012
56758062
56758112
56758162
56758212
56758262
56758312
56758362
56758412
56758462
56758512
56758562
56758612
56758662
56758712
56758762
56758812
56758862
56758912
56758962
56759012
56759062
56759112
56759162
56759212
56759262
56759312
56759362
56759412
56759462
56759512
56759562
56759612
56759662
56759712
56759762
56759812
56759862
56759912
56759962
56760012
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cggcctcceca
ccattttatt
ctttcttgat
aggctgtgta
gtcttctagg
ccctcecagg
attacaggca
tagagatggg
tcagatgagc
gagtcactgc
gtttattcca
gtggggctct
ggcagtaagg
gttgggtctc
tcaaagttgc
caggtgcaga
aagtaagagg
gcatgtcctc
ggtttattta
ttatttattt
gcccagacta
tccegggtte
tcaggcaccc
atttcaccat
tgceccgecte
gcccggcaaa
ctgtcgccca
ttgcctceccca
ggattacagg
tagatgggtt
agtgatccac
tcactgcacc
gttgcccagg
aactcctggg
actgcaggtg
ttttctgaaa
cacagctecgc
ctgcttccaa
tttttettet
tgcagtggceg
ccattctctt
accacagctg
tgttagccag
gcctctcaaa
cgtgcctaat
acgttgccecca
caactcagcc
agcctttaag
ctgttctcaa
gtgctggaat
ggtcttgtcect
tctccaggga
ctgggtccat
agccctaccc
gggcatggtg
gatggatcac
accttgtctce
gtctgtaatc
gtcaggagtt
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

aagtgctggg
ttcaactccc
ttatgacagc
acttttattt
ctggggtgca
ttccagcaat
cgcaccacca
gttttgtcat
tgcccaccte
acccagcttg
aggccttgcect
tgttagcatc
catgttaacc
cctcecctagga
tctcacggag
gactcatagc
agccgctget
ctgagagcat
ttttcatttt
atttatttat
gagtgcaatg
aagtgattct
accatgccag
gttggttagg
agactcccaa
attttattta
ggctggagtg
ggttcacacg
cgcctgcecac
tcgecatgtt
ctgccteggce
tggcctatta
ttggagtaca
gtcaagtagc
catgccacca
gtcttgcecttt
tgcagcatca
agtagctggg
ttttttgaga
ccatcttggce
ccctecagect
actaattttt
gatggtctca
gtgctgggat
ttaaaaaaaa
ggctggtcett
tcccaaagtg
aatcttcttg
gctcctggcece
taaaggcatg
ggccggttgt
aaacctaagc
gggcagagta
attgatttct
gctecgecacct
caggtcagga
tactaaaaat
ccagcacttt
cgagaccagc
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

attacaggca
tttcatggaa
ttgcggcttt
atttatttat
gtggcatgat
tctectgect
cacctggcta
gttggccagg
agcttcccaa
ttaatgttat
ctcatagcag
ttcettttgg
tcgaggacat
catggcgagc
cacttagccc
agagcacccc
ccaggtgtat
ctaacgattg
tattttttaa
ttatttattg
ctacgatctt
cctgectcag
gctagttttt
ctggtctcga
agtgctggga
ctttttttet
cagtggtgca
attctcctgce
cacacctggc
ggccaggctg
ctcccaacat
ttattttttet
gtggtataat
cctcccacct
tgcccagcecta
gtcacccagg
atcttctggg
actacagaca
cggagtcttg
tcactgcaag
cccgagtagce
tgtattttta
atctcctgac
tacaggcgtg
aaattttttt
gaactggtgg
ttggaattat
tagagatgga
tcaagtgatt
ggctgtgtgg
ctggtcctgt
tttccttgtt
gagttctaga
aagtacattt
gtagtcccag
gttcgagacc
acaaaaatta
gggaggccaa
ctggcccaca
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
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tgagccacca
gaacgtttag
caagaaaact
ttttttgaga
ctcggctcac
cagcttccca
atttttgcat
ctggtctcga
agttttggca
tttcaagcac
caaagcctgt
tggatgttgt
tggacctggc
catgggtggg
caatccagcc
ccacacctga
ttcagcacca
ctttagagag
ttttattatt
aggcagagtc
ggctcactgc
cctcecctgagt
gtatttttag
actccagacc
tcacaggecgt
ttttgagaca
atctccactc
ctcagcctca
taatttttgt
gtctcgaact
gctgagatta
tagattcaga
catggcccac
tagcctcctt
attaaagaat
ctggagtgca
ctcaagggat
taggccacca
ctctgttgec
ctccacctcc
tgggactaca
gtagagacgg
cttgtgatcc
agtcaccgceg
tatagacaca
gcttaagtga
aggtttgagc
atcttgctgt
ttctaccttg
ttcttttggce
ctgtttctgce
tgtcctcatc
acggtttcct
agaaaaacac
cactttggga
agcctaacca
agccgggcac
gatgggtggt
tggtgaaacc
nnnnnnnnnn
NNNNNNnnnn
nnnnnnnnnn
NNNNNNNnnn
nnnnnnnnnn

cacccggceca
cctttggtct
acctatgaat
tgaagtctct
tgcaacctcc
agtagctggg
ttttttttat
actcctggct
ttataggcat
accttcaaaa
ctgttgcata
gtagacccgg
tggcctgact
gcagtgtctt
ctccagggag
cccccagcat
gtgttggggg
ccctectgggt
ttaaaaaaat
tcgectetgtt
aacttctgcec
agttgggatt
tagagacagg
tcaggtagtc
gagccactgt
aagtctcact
actgcaactt
ggagtagctg
atttttagta
cttcatctca
caggtgtgag
gtctcattct
tgcagcctcg
agtagtaggg
tttetetett
gtggcatgaa
cctcectgecet
tgccattttt
caggctggag
tgggttcacg
ggcgectgece

ggtttcacca

acctgcctca
cccggecege
gcatctcact
ccaattttca
cactataccc
gttgcccagg
gcctcecccaaa
acttacacgt
ctttecctectt
ttgtgttttt
aaagcagcca
atataaggct
ggccgaagtg
acatgatgaa
ggtagctcac
atcacctgag
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNN
NNNNNNNnnnn
NNNNNNNNnnn
nnnnnnnnnn
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nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nNNNNNnnnn
cgagatcatg
tcaaaaaaaa
caggaggctg
gtgagccaag
ctctgtctca
aggcagtata
aaaatacatc
gtattactca
agtcgcctac
taggagtatt
atgtatttgce
gtaacatgtt
gtcttttgga
gaatggttct
caaaacagac
acctgtctgt
agcccecctatg
ttctatgcat
cacggtggcet
ggatcacttg
ccccaacttt
gctgggcatg
gcaggagaat
cgcgccactg
aaaaaaaaga
aactacagct
ggtgccacag
actgagagtg
actctgttgc
cctctgececge
ctgggattac
ccaaccgtac
tttgggaggc
gcctgggcaa
aaaataaaaa
aacaaaaaca
tcaatcttgt
ataaggaact
gcatgggcac
catttcccca
attttatact
ataacagccc
aagagtctca
ttatcacagc
cctgggtagce
agcattttat
ttatttactt
ctctgtcacc
ctcecgettcec
taggactaca
tagtagagac
accttgtgat
tgagccacca
cgctctgtca
gcctcgacct
gctggtgaaa
aagcccagta
atatctctta
accaccagga
aagttttact

nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
ccagtgcact
aaaaaatcag
aggcaggaga
atcgcagcct
aaaaataaag
ccttgtcaaa
ttatttcccect
gtgttgggta
aggagcgaaa
gtagagcatg
cagtaggctg
ccctttetta
atgcaacttg
cttaattgat
ttagatcatc
acataaatgt
acttactttg
ttgaagcaat
cacgcctgta
aggtcaggag
gctaaaaaaa
gtggcacatg
cacttgaagc
cacttacagc
cagagacttt
gcccttgggg
ctgttatatt
atattctttt
tccggetgga
ctgggttcaa
aggtgcccat
ttttgtttta
tgaggtagga
catagtaaga
cagctgattt
actctcatta
tatgtcaact
aaaaaccttt
caccttttag
aataatacca
ttatatacta
tgtgaagtca
ctctgtcacc
cctgaacttc
tgggattaca
tcctcectgaac
ttttattttt
caggctggag
caggttcaag
agtgcacgcc
ggggtttcac
ctgcececgecg
cgcccagcecce
cccaggctgg
cccggactca
agagctgggc
caaacacatc
aacttccccce
aagtctccga
gaaagagcgg

NNNNNNNNNnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
ccagctaggg
ccgggcattg
atcgcttgaa
tgcactccag
agaaaaacat
catacctcag
cttcatgttt
ttttgtattt
tgttcaggtt
ttgcttcaaa
aaattctact
gcagttccat
aacagtcaca
gtcttttgcec
acctgtctta
ctgcacttca
ctatgtgttg
ttagactcaa
atcccagcac
ttcgagacca
aaaaaaaaaa
cctgtagtcce
tgggaggcgg
ctgggtgaca
agaagggaga
aagcctccta
atctcagatc
Lo o o ol o o o s o
gtgcagtggc
gcgattctcecce
caccacgcct
gacagctgat
agatcgcecttg
ccccatctcet
agaactatat
caagataaaa
gactttgtgc
taaaactttt
cctaggtgtg
tcaacaactc
gttcctcata
aatattatgt
caggccggag
tgggctcaaa
ggtatgtgcc
taacgtcatt
atttttatctt
tgcagtggcg
cgattcttct
accacgcectg
catattggcc
tggcctceccca
tggttttatt
agtgcagtgg
agcgatgttc
acattcctca
ctatccteccect
gggctcaaaa
taagaggaca
gaaccaaaag
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nnnnnnnnnn
NNNNNNNNNN
nnnnnnnnnn
nnnnnnnnnn
caacagagca
tggccececggce
tccgggaggt
cctgggtgac
atagaaaaca
gcaaatgcat
cgtttttttt
tattttgcgg
ttcctaatat
gctcaatatc
ttaatggtaa
tattcggtat
tcagagttaa
ctttggtaca
gctttattat
tgaaacatta
tatttcaatt
ggaggagact
tttgggagcc
ccctggceccaa
aaaaaaaaat
cagctacttg
aggttgcagt
gagcgatact
cttttgttaa
tccectetet
tccagttata
tttttttgag
tcgatctecgg
tgcctcagcece
ggctaatttt
ttgtcctata
agcacaggag
acaaaataaa
aagatttaaa
acaaaataat
aaacccaaga
aacaatgcct
tgctcaataa
ataaccgaga
tgttacctca
ttggttttgg
ttcagttgtg
cgatcctecce
actgcatccc
ttctgagact
ttttttgaga
tgatcttggc
gccteegect
gcatggtatt
aggctggtct
aagtgctggg
tattttttga
cgcggtctca
ccatctcagc
gcecececgggcet
atcctaccac
caaacaagcc
gatgagggga
aattcctttg

nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnctgtgagce
agattccatc
ctgtaatact
ggaggttgca
aagagtgaaa
ttaacacccc
tcaggagaag
tttttetttt
ggagctggta
ctggtggett
ccagcaacca
gatgttaacg
tctgggtaat
atattgagat
ctttgctcag
ctataacatc
attcctacat
ttatgggagce
tttggetggg
tgaggcagga
cgtggtgaag
aggaaaatta
ggaggctgag
gcgccgagat
ctgtctttaa
cagattactg
ggtccatagce
tcaaggagtg
acagggtctc
ctcactgcaa
tcccaagtag
tgtacagtgce
atcccagcac
tttgagacca
taaataaaat
acaggagtta
aaaaacaaat
aaagttatga
tatccctgta
gagttgattt
ttttaacatc
tttaatcctc
tttttttaga
tgatcgtagc
acctcagcct
acaccaccac
agcagaggtt
cggagtctcg
tcactgcacc
ctcaagtagc
tttgtatttt
cgaactcctg
attacaggca
gacggagtct
gctcactgca
ctcctgagta
caaaacaaac
atctcaccat
cagtacaaac
cagctgttca
ttccectgta
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actttcaggce
tatgcggtgg
ccgcttggcet
gtctaggcat
acccctggtce
ctcgtctecg
aggtctgaaa
ccagcggaga
gcgatctgag
cggttgatcg
ggcagcagcc
gatctgagct
gttgggcagg
cagcagccgt
tctgagctgc
cccggtttgg
gcagctgtct
ctgatatgag
cggttaggeg
gcgatccagg
ctgaactgcc
ccagcacgac
gcgcttgcga
tctaggctgce
gcttcecggtg
gctgtctcta
ctctgacccg
ggcgggcagc
caggcagcta
tgccceccagtt
cgaccgcgat
gcgatctgaa
ctgccaaagt
tcctttacaa
ttattacagg
gtaatttcaa
aggaaaagaa
tgtggggtgg
taaagtccaa
ccatatatcc
gtccecttte
cactaaaatc
gcggggcccc
gccccagcecce
ggctggcaca
tggggaggac
gactccacgg
aggaatcccc
actggaaaac
gctttactag
tcagcagctc
agatagaagc
aaccccgacc
ctacaacacg
taatggcggg
gtatattcta
aagattaatg
caggaagtca
gatattaaga
tcaagacctc
cagaggaaaa
agcagtggta
ggccccececyg
agggctggcec

tataaaaaag
aatggaagga
ttgactctgg
aacatctggg
aatggatctg
tttgtcecgtg
ctggagctgg
ccagtaggag
ctgcceceggt
ggcagcatct
gtatctgagc
gcecceggttt
cagcatctgt
atctgagctg
ccecggtttgg
cgggcagcag
ctgatctgag
ctgccceggt
ggcagcagct
cagctaactc
ccggtttggce
cgcgatccag
tctgaactgc
cccagcgcga
cgcgcttgeg
atctaggctg
ggcttccggt
agctgtctct
actctgaccc
tggcaggcag
ccaggcagct
ctgccccagt
gcgcctgega
ggattcaaac
ataggtaata
agaagttaga
agctaattac
ccgcecccgaaa
gattttccta
tcatatggca
caattggcect
caggcaacca
actgttcaca
ccctggcectga
cacgggcccg
gcgaaggcgc
tggctttacc
aggctccagt
tcagagtgct
atagtgtcat
ctccgaattt
tagaaagcta
tcataaacgc
gcagaaggta
tctcecgggea
ttctgcaagg
gaagctttta
ggcagctgtt
gaaaactcca
cttcagatag
gcaatttaag
cagaaaaagc
gcatgataat
actaggtaag

caaacacttg
ccaggttcga
actctggtgg
ggctcgtccg
ctaggatcga
tctgttctga
cacagtcctg
acgtcccctg
ttggcgggcc
gtctctgatc
tgcececggttg
ggcaggcagc
ctctgatctg
cceggttggg
cgggcagcat
ccgtatctga
ctgcccecggt
ttggcaggca
gtctctaatce
tgacccgggce
gggcagcagc
gcagctaact
cceggtttgg
ccgcgatcca
atctgaactg
ccccagcgeg
gcgcgcttge
aatctaggct
gggcttccga
cagctgtctc
aactctgacc
ttggcgggca
ttagatatca
ccacattcct
cccagagcac
gcaagaggcc
tctgtgtecgce
ggaccttccg
cctaggcgtg
ggaccttgtt
ctgaacactg
actgccceccecce
gaaccccctce
gctgcgggaa
ctgaaaagga
acttcgcgga
ccttcgggaa
actggccatt
cggttttcag
gttcacccac
tgttcaccac
gtcccgggag
aacctttcct
ggggacggct
gctgctcgeca
aaagacagag
gacagtacac
gtaatgtctt
gaaattagaa
cccagcaggt
gccgctgaaa
atctacagcc
ctgagcaaag
agactgcccc

19/84

cattgttcag
acttgtagta
tcttetttga
ggattcccca
tctactgata
atccgaatct
gcggacgcgc
gctctcatct
gcagccgtat
tgagctgccc
atcgggcagc
agccgtatct
agcagccccg
cgggcagcag
ctgtctctga
gctgcccagt
ttggcgggca
gcagccgtat
taggctgcecec
ttcecggtgeg
tgtctctaat
ctgacccggg
cgggcagcag
ggcagctaac
cceccggtttg
accgcgatcc
gatctgaact
gccccagegce
tgcgcgettg
taatctaggc
cgggcttccg
gcagctgcct
ttaataagtc
ttacaggaaa
tcctetatcet
atgatcttgg
tccgaatggce
acttgctgtc
caggccactt
gagaacccgce
taaggcacta
ccatcctgtt
cgtacccctce
ggagcaggcg
aagtaacttt
ctagcccccece
ataggacccc
ctccaccagt
acaaccccaa
cagcccactt
ggaagagcga
acgacggtca
ctgaccaggc
acacctttat
agcccactaa
agcccagcta
ccccatagat
tcgtaaatca
gacttagaaa
ttacaataac
aaaatgacca
agagtacacc
accaatgtgce
aaaaagaaac

ggcecctcecttg
aagatccttg
agaacaaacg
agcccaccag
ggtgagctgg
gtgactcgcg
tataggacag
gatctatatt
ctgagctgcc
cggtttggca
atctgtctcect
gagctgcccg
gtttggcggg
ctgtctctga
tctgagctgce
taggcgggca
gcatctgtct
ctgagctgcc
cagcgcgacce
cgcttgcgat
ctaggctgcec
cttcecggtgce
ctgtctctaa
tctgacccgg
gcgggcagca
aggcagctaa
gcccecggttte
gaccgcgatc
cgatctgaac
tgccccageg
gtgcgcgcett
ctgaccaagg
agatcagatt
agactacaaa
ctccttacga
tatagaaatc
ctgecctttga
atcactaagg
agatcatatc
ctccttagcet
gttgctcgac
ttacctgaca
cgggccccag
gatgggaggc
gaaaggccgg
tcagccgect
cggatgacac
gatctgtata
agatttactg
gggatgattg
gaaagaatac
accgattgcc
cagcgtagga
cgccagactc
tttggctaaa
cgtacttaga
ccagaggctc
ggcagcccca
gaaagcggat
agagatactc
aggtcctggce
caacctaggc
ctattgtaaa
cacgaggaca
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56769612



WO 2009/011911

aggacccgga
actaaagaag
caagtggagg
ctcggtctta
tacaagaggc
gtaaacctcg
aagcccectgt
agatccattt
accgtgtcca
ggagaaagcg
cagaagcgta
gccttattta
atacccgatg
ggctccttga
ccattgttgt
agacttaaaa
ctaacccgta
actgttttag
gagccaaaag
gtggccaact
ccctgcttaa
gttctgcaga
aaggtcggca
ctaaaccctt
gacgaagccg
gcctgcacta
atgaaaataa
tggcggaggce
cgggtggccec
aagatgctga
catgccatcg
cgcccggcete
ttttcectgece
gacctggacg
cggagttcga
tctagttcac
ggggcggcag
ccecggggaca
ttaccttaag
gcttttgcaa
actgacggct
aacagcccta
atcagaaact
actgcaagaa
ccctgaccecg
aagatctcca
tggtggactg
acaggtgtta
tgatagacct
acggccagca
atacccccaa
ccagtatcta
aggtaccggt
agcattccca
tggaagatat
aataggcccg
taaggcaaat
aggtagaaaa
atagagactg
ggccecgtaat
atggcagacc
tctgaaacag
gaaaattcac
gtcceccacc

ccecectaagt
acgaggttcg
ggtccccagt
gttaaaacta
cacaggagtt
gagccaagaa
cccectattga
cctcectgag
tcctgactaa
gccectgacc
ggcggaaacg
ttgaacttaa
cccectagaag
ccaagaggtc
cggtacgaaa
gaaatcaaca
taccctccta
atttaaaaga
ctecttcgect
gacatggacc
aagaaggcag
tcceccaggece
agattttgcc
gtatcaggca
agttggcctt
ggactacctg
aggtgtcgcece
cagttgccta
ccttgtcectec
taaacttgtc
aaggtgtact
acccactacc
cccaacgacce
ccccactcca
gaagacctgc
tgataagagc
taacttcaga
tcggcccaga
ggcggggaaa
cggcgcatat
gaaggaaaaa
tggaggccag
aactactcca
atatggcgaa
ggcccccagg
gtggattgac
atactaatga
gaacacatcc
gatcagatgc
gtattgtgac
tctcaagctg
ctaagaagta
acttacttgt
accaaaagag
ccttcccaag
ctttegtege
tagaaactac
gatgaatcgg
gcgctaatta
accccttaca
tccacccctg
aaaatgtctc
caagaaatct
gacaccccat

ctacacccgt
gaccccctece
ccagttcttg
ataggaaatt
aagaaatacc
tgtaacccat
ggagagacct
aggccecgtcg
aaacctagaa
aagacatagc
gggggcttaa
gcctaggaca
ccaagagaag
ctacgcccat
acctaatagt
agaaagttgt
agtaccttaa
tgctttecttt
tcgagtagaa
aggcgccgca
cgctggctaa
acaatccacc
gactatggat
acacgggggc
ccaacagatt
atgttaccaa
aaggcagtaa
cctgtcaaag
gaatgattgc
atagggcaag
caaacagcca
aaggactact
ttaaaccctg
tgactgcacc
acgaccaccc
agcttcatgc
gactgaggta
aggccgaact
aagctgacag
acatgaggcc
agataaaaaa
aaaaattagc
actgctcaag
ggctcccagce
acttgccata
aaacttcccc
ccaaaccatc
accgaaccac
tccaagctca
aagttgcaaa
cagcaggaac
gattttactg
ctttgtagat
aaactgctca
tatggcttcce
taaagtaagt
attgcgctta
accttaaaag
ggtagtcctt
aactaggcct
gttcctagcect
tgaattctta
ggcccaagct
ccgtaccagc

20/84

actagtcact
ccaaacctag
gtcgatatgg
atcctccaaa
catagacaac
tctttcctag
gctaactaaa
tgaccaaccc
gataagtacc
accttggcectc
gtctagcaaa
gaccctgtgce
gattgccceg
gtcactcacc
gaagaataca
agacatacat
accctaaaca
agtttgcectt
tgaccctgat
aggattcaaa
cagatgcccg
cgacaagtga
acctaggttc
aacagccatt
aaaaccgccc
gcccttccac
taactcagaa
aagttagacc
ggccacggct
aattgcgggt
cctaatcgat
actaaatcct
cctcgectgct
gagatactag
acttcctgac
atcaaggcca
atctgggcgg
gatagcgctc
tatatacaga
atttacaagg
caagagatcc
cattgtacat
gcaactttect
caactccttg
tttccctgaa
tgaaacaaat
ctaccagaaa
ccacctgggg
atatcagaca
gtctgccagce
aaggctcaga
aaataaagcc
actttttcaa
ggtcgtagca
ccatccagat
caagacttgg
caggccccag
agaccttaac
cttccctatg
caccccttac
taaaagatga
ttttccttac
gagagagcta
caggagactg

caagacgaag
agtaactttg
gagcacagca
tcctecgtagg
acaaagaaca
tcatccctga
ataggagcac
ccacaataga
ggctccacca
cagcagtatc
acaccgtcect
aggtatgcca
catatccgcc
ctggaatact
gacctgtaca
ccaagtgtac
tcaatggtac
tagccccteca
aaaggcataa
aactctccta
gaaacaaact
gagagttcct
gcagaactag
taattggaca
tactctccgce
ttatacgtgg
cttaggcccce
cagtagttgc
ctgatggtgce
cgttactcca
ggatgagtaa
ctcaggataa
gcccaacccg
ctcaggtgca
gctgacctcg
gaggtacgcect
aacccctgcece
acccaagctc
cagccgatat
aacgaaggtt
tagccctgcet
tgcccaaggce
ggcagaccag
cactccagct
tattcagaac
ccagaataag
aattaagaca
gcccggcecgga
tatagctgag
ttaacaacgc
ggaaccaggc
aagaaagtac
ggtggactga
aagaaaattc
aaggtcaaat
cttccatcecet
agttcaggac
taaattgact
ctctgttcca
gaaatcatgt
cctgcecttaag
aagccttaca
tatgagacca
agtcctggtt
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aagcgacacc
agtactcctg
ggatccacta
aggccaatca
cagagctaag
cactgcaaac
tggccecgcectga
ttctggcecttt
gaaattagtg
ttttactaaa
atatgcttcg
gcaccaaagt
aatggtaagg
agacgagata
ctceccgetgg
ccacatggcc
cggcccctgg
agatttacgt
ttgccaacct
ctctaaggcg
acctctgecc
taacgtgcca
tctcaggaac
atcaccttaa
atctaaaaac
tcacattagt
tataccagta
acctgcacga
catccttcat
atagaaagta
agctgagtcc
taaccttgca
ggaatgtgta
aggactcgta
taagaacacg
atgttttcac
tctgcttacc
aagaaaagtt
cctgtaaacg
aaaaaatacc
ctcagcceccg
tcccatcecca
aaaacaaaca
gacagatgag
aaagaattcc
ctcgcattgt
tcgaacttgt
gtggtcttct
gcacatgcca
gtctcactat
tcctaccttt
cccagectggg
aatgctatat
gcttagcctt
atagtgtagce
aggctaaggc
gcaacatggt
aagtggtgat
agaatcagtc
cactgtattc
atgaagtttt
aaaaaataaa
taaaaggaac
cagcactttg

gacaagagac
accacaccca
cacccacgtc
tggcggceggt
aacaacccct
atgcagttaa
ggaaaacata
atgaaaacca
gccagtgcag
ttttaccgat
agtatgatca
gccggctgece
tggagaagaa
gagacctttc
accacgcctc
tagcagtcac
tccatggaaa
cctttttect
tacaggactt
tccaccgcta
aagctaacaa
ctatacctaa
taattccagc
aggctccgtce
ctatcaagcc
tcececggtta
actggactag
gccatatttce
ggcggccgga
acaagctgta
cttgcctcecece
gaaccggagyg
tgtttctaaa
gaagaccaag
gcagtttgct
tgttagcccc
gtaggacctt
taacactgta
ctgaaacaga
tgaaaagaaa
ggctcaaaac
ccacatatca
agcccagtac
gggacagccg
tttgttcecc
tcagggcccet
agtaaagatc
ttgaagaaca
ccacaactat
gttgcccagg
gcctgccaga
gattttattt
agcaggtgtc
tatcatgtta
caggtgcagt
gggcggatca
gaaacctcat
gggtgccetgt
aaacccagga
cagcctgggt
taccacctag
aataaaaaaa
ctttttggcet
ggaggcagag

cctagagccec
ccgcecctgaa
aagccagtgg
ggctaaagca
taaaactcac
gtagtctaac
aagccagcectce
aacccaccct
attgcccctce
ttcccagtag
gactgaatac
cttataactg
cagatagatc
atatacatgg
aacacagggc
ctctatctgt
tatccagcga
ggttaaaatt
cacagcctgt
accgctgtcc
ccaccaaaac
accccagtca
ctctgcaaca
aggcatattc
cctctgttac
actctcctta
tgctgttatt
tccecectcat
ctggectgggyg
ccaacaattt
tccagcggca
gccttagacc
ggaagactgt
tccaacagtt
tcagctgcag
cttccttgga
gtgttgttaa
caactcatag
atcagactta
gggggggaat
aaacaagccc
ccatatatct
aaacaccacc
ttcaaagttt
tgtaactttc
cttgtatgtg
cttgcecgectt
aacggtctag
ctaattttgt
ctaattttga
gtgctgggat
ctaagcattt
gtaatatcaa
ttctaacata
ggctcacacc
cctgaggcca
atctacaaaa
cattgcagct
ggtggaggtt
aacagaacaa
tttcctgaga
tgattttatg
ggatgtgaag
acaggaggat
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aggtggaaag
agtagaaggc
acccaacctc
ccggacacgt
cctgcgececgyg
tctaacatta
ctaatccctt
aggcaacctc
ctcaaggtgc
ccaaaccagt
aattgtaagc
ttgtaacatc
ccagatggcc
atagttaaag
tgtatactac
ggcggggtct
caagaaaacc
attgcaagaa
ctggctgcett
ccctgccatg
ctctcatatg
agagaagttt
tcactgcaac
ttctggtgta
caacctactg
ctgccggtga
cacccagacc
tgcaggaatc
gagccctagg
gccgttgcta
gctcacgtcc
tactcactgc
tgtttctaca
atgcaagtta
accaatagtg
cccctgectga
cagaattttg
tcctcagagce
taagacccaa
gaaaagagcc
agtacaaaca
cttaaacttc
aggaaagtct
tactgaaaga
aggctataaa
gtggaatgga
ggctttgact
gcataacact
ttattttttg
actcctggcect
tataggtgtg
taaaatcaat
atgtgtccat
agaaaaacta
tgtaatccca
ggagtttgag
aatacaaaaa
acttaggagg
gcagtgagcc
gactgcatct
tctaaaaata
aatgatgaat
gtgactcttg
cacctgtggt

gaccactcca
attgcgtcgt
cgaccttcta
ggactgtgga
cagcataact
gtcgccctag
tgtctggaga
ctaagcccgg
aatagcccaa
ggcaccaata
actattggtg
cataaatacc
cttccatcgce
acccctggaa
tcctctgect
agtgcaggta
gcctgacaca
agattagaac
tctattgcca
aagatcatcc
cccctatccce
ccctagtgtt
gceccctaac
atagaacatt
tgtcttectg
gttcctaaag
ctagaccaag
tcecctcaceg
tcacaccctc
tagaagagtc
ctagcacagg
tgaaaaagga
taaatgaatc
agcacagaag
gaactcatct
gtctactatt
cggttcatta
ccaataccaa
gattggctct
aggcacattc
catcccatcce
cccecgggcete
ccgataagag
gcgggaacca
aaagcaaaca
aggaccaggt
ctggactctg
gggactgccg
tagagatgag
caagtgatcc
agccaacatg
gcaggaaaca
ttcacatagg
cgccaaaaat
gcactttgag
acctgcctgg
aattagctgg
ctgaggcatg
aagatcacgt
caaaacatat
gggattgtct
gaaaaagagt
cctgtaatcc
caggagtttg
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agaccagcct
gtgactcttg
cacctatggt
tctctactga
atcccagcta
gcaggaggtt
atgatggagc
ggtctcaaac
tgctgggatt
ttttttgaca
atctcagcectce
ctcagectcce
taattttttg
tggtctcgaa
gtgctaggat
agcttagata
ggcctagcectt
agctcccaat
ctcacacctg
taagcacaga
taaaaaatta
ggaggctaag
gagccatgac
tgtctcgtaa
catacctgta
gcagcctggc
gtgaggtggg
agaatcactt
cactgcactn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cctcagcctce
ctaatttttt
atggtctcaa
tgctgggatt
aaaaaaaaaa
aatgagtata
ctattttgaa
tgaaataata
gacagggtct
gctcactgca
gtcctgagta
ttaatttttt
caaactctgg
gattagagga
aaaaagtaag
aaaaaaggtg
ttgggaggcc
ctagtcaaca
tgggtatggt
gggaggatgg
taccactgca
aaaaacaaaa
atagaaaatc
ccaggcaggg
tcctctacac
ggcagggatg
ttgtttgttg
atctatactc
ctcagcectcec

ggccaaaaag
cctgtaatcc
caggagtttg
aaatacaaaa
cttgggaggc
gcagtgagcc
aagactccat
tceccaacctce
acaggcatga
gagtctcact
actgcaacct
caagtagctg
tatttttagt
ctcctgacct
tacaggcatg
atttataacc
aatgagaaat
ctcattttca
tgatcccagce
ggttcaagac
ttcagggatt
gcaggatgat
tgtaccactg
aaccaaaaag
atcccagcac
aacatagcaa
gcacacttgt
gaacccagga
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnNNnnnnn
nnnNNNNnnn
nnnnnnnnnn
ccgagtagct
gtatttttag
tctecctgacc
acatgcgtga
agtgaaagga
tgcagtattg
aaatcatgca
ataactataa
tactctgtca
acctcgaact
gctaggacta
ttatagagat
cctcaagcca
ataagctact
agtgtttcaa
tagactgggg
gaggtgggca
tagcgaaacc
ggcatatgcc
cttgagacta
ctccagcctg
aaaacgtaca
ccccaccatt
tggtgcatgt
cacagacttc
cgatttccat
cggtttcgcect
actgcaacct
cgagtagctg

gtttgagaac
cagcactttg
agaccaaact
attatccggg
tgaggcagga
gagatcgcgc
ctcaaaaaag
aggtaatctg
gccactgtgg
ctgtcaccca
ccgectecca
ggattacagg
agagatgggg
caggtgatcc
agccaccaca
agtgttgggg
acataaaagt
agaaatgaca
actttcggag
cagctgagca
gtggtgtgca
cacctgagcc
cactccagcec
gaatgacaag
tttggaagct
gaccctacaa
agtctcagcect
ggcagaggtt
nnnnnnnnnn
NNNNNnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNnnnnnnn
nnnnnnnnnn
nntgcctecct
gggactacag
tagagacggg
tcgtgatcca
gccaccgecac
aaagacaagt
tgtctatatc
caaaaggagg
acaattttta
cccgggctag
cccaggctca
taggcatgag
ggggtctcac
tcectecctec
gcgcatggec
tcaatcacat
gcagtggctc
gatcacctga
ccatctctac
tgtagtccca
ggaggtggag
ggtgacagag
gcactgccaa
tcttatgcac
tctggaccag
tctttgatct
ccaggtagtt
ctgttgccca
ccacctccca
ggactacaag

22/84

ctttttggct
ggaggcagag
ggagtttgag
tgtggtagcg
gaatcacttg
cactgcactc
aaaaaggttc
cctgecttgg
cccgettttg
ggctggagtg
ggttcaagca
tgcctgecac
ttttgccatg
acccacctca
ctggctgcett
ttggctaagc
aaaatgaaga
aaatcagcca
gccgaggtgg
acgtggcaaa
cctgtcatcce
cagaagttca
tgggtgacag
attggttggg
gaggcaggag
aaaatttaaa
actcgagagg
gcagtgagcc
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNI
NNNNNNNRNI
nnnnnnnnnn
aggttcacgce
acgcccgceca
gtttcaccat
cccgecttgg
ctggccaaga
aacagaattt
ctgccagaaa
gtatcagtta
tttatttatt
agggcagtgg
agtgatactt
ccactacccc
tatattgccc
tcagcctccc
tataaacaat
gaatcaatca
acacctgtaa
gctcaggaat
aaaaaactac
gctacttggg
gttgcagtga
ccagaccctg
cagttctccc
acactgcgac
atcccaggtc
tccettettt
ttgtttgttt
ggctggagtg
ggttcaagcg
tgcatgccac

ggatgcgaag
ataggcagat
atcagcecccg
ggcgcctgta
aacccaggag
cagcctgggc
tagccaggct
cctcccaaag
aatcttttct
caatggtgcg
attctcttge
cacgcccagce
ttggccaggce
gcctcecccaaa
ttgaattgtt
aatgaacatt
gttttctcag
ggagcggtgyg
gaggattgct
actctgtctce
tggctactca
aggctgcagt
ggtgagaccc
tgcagtggga
gagtttgaga
aagtagccag
ctgaggcacg
gagaatgtgc
NNNNNNNnNnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cattctcctg
ccacgcccgg
gttagtcagg
cctecccaaag
ctgtcttaaa
tgtactttca
aaaggaaata
gtacaactaa
tttttcttga
cacaatcaca
ctgcctcagce
cagataattt
atgctggtct
aacgtgctgg
tttaactatg
atcaagaaaa
tcccagcact
tcagaccagt
aagaattagc
aggctgaggt
gccgagattg

tctcaaaaaa-

tcatcccaga
tcttggecte
caaggggatt
gaaattacag
gtttgtttgt
cagtgacgcg
attctcctgce
cgcactcggce
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taattttttt
gatggtctcg
ctgctggaat
tttagtagat
tgcactcagg
ggcatgagcc
ttattttttg
gcgtaatcac
ctgcctcagce
cagctatttt
ggctggtctc
aaagtactgg
agtttagaac
catttgtctt
ccccgacatt
tgcaggagag
aggaggtaag
ggccaggctt
ctgggtgcegg
cgggcgaatc
tgaaacccca
ggcacctgta
aacccaggag
agcctgggca
tttgaaacac
tttctaaaaa
cagcaccttg
agaccagcct
aaattagcca
gctgaggcag
agagatcaca
taaataaaaa
TTTCATTGGA
CCAAATGGTA
TAACATCCAT
GTTACACAGA
TAGAAAGTTG
cTCCTCAAAG
ATATGATgAC
GTATATTCCT
ATTAAACACC
ATTGGTTTTT
Aicagatttg
atatttcagg
gc

tgtattttta
atctcctaac
tacaggcatc
acagggtttc
tgatttgccc
accatgcctg
agacagagtc
tgttcactgc
ctcctgagta
ttgtattttt
gatctcttga
gaatacaggt
tcaaacattt
ggttataaga
gtccagctga
tgcagtgagg
gaggaaggtg
acctctcttt
tggctcacgc
acctgaggtc
tctctactaa
atcccagcta
gcggaggttg
acagagtgag
ttactgctct
tcatttctcc
ggaggccgaa
ggcccaacat
ggcgtggtgg
gagaaccact
ccactgcact
taaaaatcat
TTTGGAGGAA
TATCACTGAT
TGTCATACgG
TTGATACTGT
GTACAGATGA
ATTGgtttGT
TATCGATTTC
AGCTATATTT
TTTACTCTTA
TTCCCTTTGG
tggaatttgc
tactgtgttg

gtagagacag
ctcgtgatct
agccaccgtg
accatgttgg
acctcggcect
gcctgceccata
tcactctctce
aacctccgcec
gctgggatta
agtagagaca
cctcagatga
gtgagccacc
acctactgat
gggcagggac
atgggtcccc
gataggagga
ctgtgtactc
gcaggaatag
ctgtaatccc
aggagtttga
aaatacaaaa
ctcgggaggce
cagtgggcag
actccgtctc
ctattgctcc
gccaggtgct
gtgggcaaat
agtgaaaccc
caggtgcctg
tgaacccggg
ccagcctggg
ttatctctct
ATGTGATCAG
TTTGTAGAGC
CTCCAAACAA
TTGCTTACAA
TCTGCACTGT
TTGTTTGTTT
CTaGAGAGTT
CATACAAAGT
GGAATATAGA
TATGTCAATA
agttctgcect
aagcataaac
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ggtttcacca
gcccgecteg
cccagcectaa
ccaggctagt
cccaaattac
tagtttattt
acccaggctg
tccecggtaca
caggcacctg
gggtttcacc
tccteceecgece
atgctcagcet
gtgattttta
cacatcttac
agcagtggtyg
agccaggagg
agcaaaggca
tttatgtttg
agcactttgg
gaccagcctg
attagccagg
tgaggcagga
agatcacgcc
aaaaaaaaaa
tgcaaccttt
gtggctcata
caccagaggt
catctctact
taatcccagc
aggcggaggt
caacagagcc
tttcttactt
GCAACAAGTC
TGCTGGGAGA
CTTCAGATGA
TTGCCTATTA
CAAGTAAACT
TTAACTGTAG
TTGTAATCTG
GTTTTAAGAG
TTCGGCAGCC
AARAGTTTATC
ctcggatatt
atcccccagg

cgttagccag
gcctcccaaa
tttttgtatt
cttgaactcc
tgggattaca
attatttatt
gagtgcagtg
agcagttctg
ccaccacgcc
atgttggcca
tcagcctccce

cctgccatct.

tttttgtcgg
tctccagaag
catgtactga
cgaagatggg
ccctggggga
aaacacttgg
gagcccgagg
gccaacatgg
tgtggtggca
gaatcacttg
attgcactgc
aaaaaaaaag
gttttctgat
cctataatcc
caggagttca
aaaaacacaa
tacttgggag
tgcagagagc
tccaaaaaaa
cttagGATGC
AAGGATAACG
ACCGaAAGAA
ATTTTTACAA
CAACTTGaTA
ACAGTTAGGA
TTCCAGTATT
AATTCTTTAT
TGGAGAGTCA
TTCAaTGAAT
CATGTGTCAG
ggaatatcca
caagaaacag
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Figure 16

BC065228 (1-841):

CCGCAGGCTT
TTACGACTTC
CAGAAGCTTC
CCTCACCTGA
GAGCTGAGGA
CAGCACGGTC
CAGGCTGGAG
TGGGTTCAgG
GGATGCTTTC
ATAACGCCAA
gAAGAATAAC
TTACAAGTTA
TTGCcTATAGA
TTAGGAaTCC
TTATATGATC
ATGTATATTC
CAATTAAACA

CTGCCTGGCC
CCGtCCTGCG
TCAATGGCCA
GCCTGGGAGG
AGCTTTTCTA
ATCAGTGAAG
TGCAATGGTG
CAgTTCTCCT
ATTGGCTTTG
ATGGTATATC
ATCCATTGTC
CACAGATTGA
AAGTTGGTAC
TCAAAGATTG
ACTATTGATT
CTAGCTATAT
CCTTTACTCT

Chimp Genomic

aatcggaact
gggggccaca
CCGCAGGCTT
TTACGACTTC
CAGAAGCTTC
CCTCACCTGA
gcccggggac
gcagggtggg
gagtttgacg
gggtagaagg
gatcggccegg
ccgaggcagg
atggtgaaac
ggcgggcgcce
ttgaacccag
tccagecctgg
atgtatataa
ttgcgccact
aaaattatat
aagaaagtaa
ttgggaggcc
cttgggcaac
gggcatggtg
gaaggatcga
ctgggattac
tgcttttttt
taatgataag
tctgtttctt
ggctggagtg
gctcaaggaa
gcatgctacc
gtctcccagg
tctcaaactc
tgggattaca
tactacaact
tttgtcgceca

cgaggcgggg
ggctcecectgg
CTGCCTGGCC
CCGgCCTGCG
TCAATGGCCA
GCCTGGgtac
cccgggagceg
accccactga
gccagttgta
ggctaggaaa
gcgcggtgge
tggatcacga
cctgtctcta
tgtaatccca
aaggcggagg
gcgacagagc
gtgatcgaac
gcactccagc
gcaagtgaga
ttgggccggyg
gaggcaggcg
atggtgaaac
gcatgecgctt
cctecectggge
aggaatgagc
gaaaatggaa
gaaatgatgc
ttttttectt
aggcggtgaa
tcgttcececgg
atgcttggct
ctggagtgca
tgacttcaga
ggtgtgatcc
ttttagttta
ggctggagtg

GeCGCCGCCT
GGAAGTGGCG
GCGCCAGCTG
AAAATTCTTC
CTCAGCAGAT
AAGGAATCGG
CAATCTCGGC
GCCTCCACCT
GAGGAAATGT
ACTGATTTTG
ATACaGCTCC
TACTGTTTGC
AGATGATCTG
GTTTGTTTGT
TCCTgGAGAG
TTCATACAAA
TAGGARaaaa
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ATAAGCTACC
GGCACGATCG
CAGCCCCgGC
CAAGGATGAT
GCTGTGTGTT
ACGGAGTCTC
TCACTGCAAC
CCTGAGTAGC
GATCAGGCAA
TAGAGCTGCT
AAACAACTTC
TTACAATTGC
CACTGTCAAG
TTTTAACTGT
TTTTGTAATC
GTGTTTTAAG
aaaaaaaaaa

AGGAGGAGCT
CAAGGTAGCG
GGCGCACTCG
CTCCCACTCA
TTGATGTTGA
GCTCTGTCAC
CTCCGCCTCC
TGAAACTACA
CAAGTCAAGG
GGGAGAACCG
AGATGAATTT
CTATTACAAC
TAAACTACAG
AGTTCCAGTA
TGAATTCTTT
AGTGGAGAGT
a
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chr7 (56755158-56781338):

ctgttggtct
ctggcggcag
GtCGCCGCCT
GGAAGTGGCG
GCGCCAGCTG
gtgcgceccecca
tcccececgeca
ggccgccacg
atagcattaa
ggaagaaaac
tcacgecctgt
ggtcaggagt
ctaaaaatac
gcaactcggg
ttgcagtgag
gagactccgt
ccgggaggtt
ctgtgtgaca
gctttttttce
gcgttagctc
gatcgcttga
cctgtctcta
gtagtccccg
tcaggcaatc
catcgtgecect
acttttacag
tgttctgttc
tatcgagaca
atcatggctc
tcagcctccecce
aattcttttt
gtggtgcaat
tggtccatcc
accacgccca
attttttttt
cagtggcgtg

tccgggageg
ctaaagtggc
ATAAGCTACC
GGCACGATCG
CAGCCCCtGC
caacaccttc
cctggcgecg
cattagggag
gtctttgaaa
atctttttaa
aatcccaaca
tcaagaccag
aaaaattaac
aggctgaggc
ccgagatcge
ctgaacaaac
gagtttacag
gagtgagaaa
cagcgctcat
atgtccataa
gctcgggagt
taaaaataca
ctacttgagc
catttcagcc
ggccttacac
gcaattcact
tgttttgttt
gggtcttgcet
actgcagcct
cagtagctag
ttgaaatgga
ctcagctcac
acctcagcat
atgattttgce
ttcctgagat
atctcagctc

cgcatgcgcg
tgttgggtgt
AGGAGGAGCT
CAAGGTAGCG
GGCGCACTCG
cccagccagg
ctcatcctgg
ctgcactccc
ttttgtagecg
aaatataagc
ctttgggagg
cctggccagce
cgggcgtggt
agagaactgt
gtcactgcac
aaatatgtgt
taagccgaga
atgtctctaa
gctcagactg
tcccagcact
tccagactag
gaaaattatt
ggctgaagcc
tcccaaattg
tatattttaa
ttcttcaaac
tttggttttg
ctgttgccca
tgacctccgg
gactacaggt
gtctcactct
tgcaggctgg
cccaaagtgc
tcattttaga
agaatctcac
actgcagcct
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ccacctectg
agactacagg
agttcaagcc
caacaagcaa
taccagggta
gagttgagtc
gccattcaca
tgagtaattt
ggcccatctg
ttatttattt
caggctggag
caggttcaag
ggtgcctgcce
ggtttcacca
ccaccctcect
tgecctggect
tgctectgttce
gtttttgaga
cgatctcagce
gcctcagtcet
gctaattttt
tccaggctgg
tcccaaagtg
tcaaataaat
taatcccagce
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NnNnNNNnNnnn
gagttcaaga
ataaaaaata
tccecagcetac
tggaggttgc
cagagtaaga
gtgtagtgtg
attgaattca
attagattgg
atgtctaaaa
AGGATGATCT
TGTGTGTTTT
agctagccaa
tagcatttat
tttgagacag
tcttggctca
tcagcctcect
aattttttta
gtctcaaact
tgggattaca
ttctaaagag
atgagcacta
cattcattta
cttagcttga
tagggggcag
tggccttagt
gtcagagccc
tgcagctggg
gtcattttcet
GCTGGAGTGC
GTTCAaGCAa
acgcaccacce
tcaccatgtt
gcctcecggect
gccaccattt
gtctctttcet

ggttcaagcg
tgcttgcceac
tgcagtgagc
gaccctgtct
caggcaggcg
atacatcaac
ggaacagcta
gcctaatcac
ttgctggtat
attttaattt
tgcaatggca
caattctcct
accaagccca
tgttgaccag
cagcctccecca
tggctttcct
attcccagaa
cagagtcttg
tcattgcagc
cctgggtagce
ttttttttte
tctcaaactc
ctgggattat
ttaaaagttg
actttggggg
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNnn
nnnnnnnnnn
ccagcctggce
aaaaaaacag
tcaggaggct
agtaagccaa
ctccatctaa
ggaagtgaaa
tgaatacact
cttagtaggc
tacatttatc
CCCACTCAGA
GATGTTGACA
aatctgtggt
tcaccttatg
agtctcactc
ctgcaacctce
gagtagctgg
ttcttagtag
cctgaccteg
ggcatgagcc
tggctgtttt
ggctttttet
tataaatatt
ttaggggaat
ggctcaagtg
ggttccctgg
ctctcteect
caccaccctce
[ o8 o o o o o o o4 of
AATGGTGCAA
TTCTCCTGCC
acacccggct
ggccagcctg
cccaaagtgc
tattttcaac
tgatttatga

attctecctge
cacgcccagg
catgatcgtg
ccacaaataa
ctattattcc
tctgatgacc
ctttacatag
tgtaaaaggt
tcecctcecteca
tttttgagat
tgatctcggce
gcctcaggcet
gctaattttt
gctggtcttg
aagtgctgag
ttaataaatc
tataatgaat
ctttgtcttg
ctctgecctece
tgggattacg
ttttttttett
ctgacctcag
aggcatgacc
gtaacagcca
gccaaggcgyg
NNNNNNNNNN
NNNNNNNNNNn
nnnNnNNnNnnn
NNNNNNONNN
caacatggtg
ttagctgggt
gaggcacgag
gttcgtgeca
aaaaaaaaaa
aaaaaaaaaa
cttatgtggc
aagggtggga
tttttttectt
GCTGAGGAAG
GCACGGTCAT
gtagaggacg
aaatgataaa
tattgcccag
cacctcccag
gattacaggc
agatggagtt
tgatccaccc
accatgcccg
ggatgaagtyg
ttcacccctt
tatggcaaaa
gatgaccatc
tccagtggcet
aaaggttcag
ccctcecectcee
tgcagcccca
tttcagGACG
TCTCGGCTCA
TCCACCTCCT
tatttttgta
gtcttgaact
tgggattaca
tccetttcat
cagcttgcgg
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ctcagtctcece
agttcaagac
ccactgcact
gtaaataaac
cacttttcat
tttgtttcca
aaaagtcaat
agagcttcaa
cccecteegtg
ggagttgcac
tcactgcaac
cccaagtagg
tgtactttta
gactcctgac
attacaggcg
acgactcaat
ggattatata
caggctggag
caggttccag
ggcactcacc
tagtaaattt
gtgatctgcc
caccgccceccce
ggcgcagtgg
gcagatcacc
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
Nnnnnnnnnnn
aaaccccegtce
atggtggcat
aatcactaga
ctaccctcca
aaatgaagaa
agaaaaggaa
ctgcaccgac
tcttttcata
atagGAGGAA
CTTTTCTACT
CAGTGAAGAA
cggtgtcaga
gaatttcttt
actggagtgc
gttcaagcaa
gtgtgcaacc
tcaccatgtt
gcctcagect
gccatgaaat
ctggaccttg
agagttgaat
aaatatggat
actaaccaaa
ttgtgtcatg
agtctcttgg
tgcecctecca
gtccecccagt
GAGTCTCGCT
CTGCAACCTC
GAGTAGCTGA
tttttagtag
cctgacctcg
ggcatgagcc
ggaagaacgt
ctttcaagaa

cgagtagctg
tgagcccagg
ccagcectggg
atcctatctg
cctcaactct
ctcccecttaa
cttggagggt
ttatcaccca
tggcttcecet
ttttgttgcce
ctccacctcce
tgggattaca
gtagagatgg
ctcaggtgac
tgagtcacgg
ttgatgtgga
tatatttttt
tgcagtggcg
caattctcct
accacgccca
caccgtgtcg
cgacttggcc
agcctcaaca
ctcacacctg
tgaggtcnnn
nnnnNNnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnagtcag
tctaataaaa
gtgcctgtaa
acctaggagg
gcctgggcaa
gaagaaatta
aagaaaaatg
tttgacacaa
attttatttg
AATTCTTCCA
CAGCAGATGC
GGAATCGgtg
aatgtaggga
tttttttttt
agtggcacaa
ttatcctgcece
acatccggct
ggtcaggctyg
cccaaagtgce
gataaagaat
gctatggaac
ttgatatatt
aagacatgtt
gaagatggcc
gttgaaagtg
tggatcctgg
cctecectgecce
catgcaccat
CTGTCACCAG
CGCCTCCTGG
AACTACALgC
agatggtgtt
tgatctgccc
accacacccg
ttagcctttg
aactacctat
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gaataggctg
ctctgtcttc
ctccecectece
tgggattaca
ttattagaga
ggcttcagat
gcatgagtca
aaaagtttat
catagtgggg
ccggggcagt
gactgttggg
tctttcaaag
ggagcaggtg
gcataagtaa
gggggcatgt

gggtggttta
aaatttattt

tgttgcccecag
tgcectcececgg
gatttcaggc
caggatttca
agtctgccceg
ctgtgcccgg
cactctgtcg
acttttgcect
gctgggatta
agtatagatg
ctcaagtgat
tgagtcactg
ttctgttgcc
ctcgaactcc
agggactgca
ttttttttct
tgaacacagc
gcctcectgett
ol of ol of ol o ol o o of
ggagtgcagt
cacgccattc
tgccaccaca
accatgttag
ctcagcctct
ccgecgtgec
cactacgttg
ttcacaactc
acccagcctt
caggctgttc
caaagtgctg
acgtggtctt
tctttctcca
ttttctgggt
gccaagccect
ggctgggcat
agtggatgga
tgaaaccttg
tcacgtctgt
tgaggtcagg
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNnn
nnnnnnnnnn

tgtaactttt
taggctgggyg
caggttccag
ggcacgcacc
tggggttttg
gagctgccca
ctgcacccag
tccaaggcect
ctcttgttag
aaggcatgtt
tctcecctect
ttgctctcac
cagagactca
gaggagccgce
cctectgaga
tttattttca
atttatttat
actagagtgc
gttcaagtga
acccaccatg
ccatgttggt
cctcagactc
caaaatttta
cccaggcetgg
cccaggttca
caggcgcctg
ggtttcgcca
ccacctgect
cacctggcct
caggttggag
tggggtcaag
ggtgcatgcc
gaaagtcttg
tcgctgcagce
ccaaagtagc
ttttteettt
ggcgccatct
tcttcectca
gctgactaat
ccaggatggt
caaagtgctg
taatttaaaa
cccaggctgg
agcctcccaa
taagaatctt
tcaagctcct
gaattaaagg
gtctggccegg
gggaaaacct
ccatgggcag
acccattgat
ggtggctcgce
tcaccaggtc
tctctactaa
aatcccagca
agttcgagac
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNN

atttatttat
tgcagtggca
caattctcct
accacacctg
tcatgttggce
cctcagcttc
cttgttaatg
tgctctcata
catcttcctt
aacctcgagg
aggacatggc
ggagcactta
tagcagagca
tgctccaggt
gcatctaacg
tttttatttt
ttatttattt
aatgctacga
ttctccetgece
ccaggctagt
taggctggtc
ccaaagtgct
tttacttttt
agtgcagtgg
cacgattctc
ccaccacacc
tgttggccag
cggcecctcecca
attattattt
tacagtggta
tagccctceccece
accatgccca
ctttgtcacc
atcaatcttc
tgggactaca
gagacggagt
tggctcactg
gcctccececgag
tttttgtatt
ctcaatctcc
ggattacagg
aaaaaaattt
tcttgaactg
agtgttggaa
cttgtagaga
ggcctcaagt
catgggctgt
ttgtctggtc
aagctttcct
agtagagttc
ttctaagtac
acctgtagtc
aggagttcga
aaatacaaaa
ctttgggagg
cagcctggcec
NNNnNNNNnnn
NnNNNnnnnnn
nnnnnnnnnn
NNNNNNNNNN
nnnnnnnnnn
nnnnnnnnnn
NnNNNNnnnnn
nnnnnnnnnn
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ttattttttt
tgatctcggce
gcctcagcett
gctaattttt
caggctggtc
ccaaagtttt
ttattttcaa
gcagcaaagc
ttggtggatg
acattggacc
gagccatggg
gccccaatcece
ccccccacac
gtatttcagc
attgctttag
ttaattttat
attgaggcag
tcttggctca
tcagcctcect
ttttgtattt
tcgaactcca
gggatcacag
ttttttttga
tgcaatctcc
ctgcctcagce
tggctaattt
gctggtcteg
acatgctgag
tttttagatt
taatcatggc
accttagcct
gctaattaaa
caggctggag
tgggctcaag
gacataggcc
cttgctctgt
caagctccac
tagctgggac
tttagtagag
tgaccttgtg
cgtgagtcac
tttttataga
gtgggcttaa
ttataggttt
tggaatcttg
gattttctac
gtggttcttt
ctgtctgttt
tgtttgtcect
tagaacggtt
atttagaaaa
ccagcacttt
gaccagccta
attaagccgg
ccaagatggg
cacatggtga
NNNNNNNNnn
nnnnnnnnnn
NNNNIINNNNN
nnnnnnnnnn
nnnnnnnnnn
NNNNNNANNn
nnnnnnnnnn
nnnnnnnnnn

gagatgaagt
tcactgcaac
cccaagtagc
gcatttttette
tcgaactcct
ggcattatag
gcacaccttc
ctgtctgttg
ttgtgtagac
tggctggcct
tggggcagtg
agccctccag
ctgaccccca
accagtgttg
agagccctct
tattttaaaa
agtctcgctc
ctgcaacttc
gagtagttgg
ttagtagaga
gacctcaggt
gcgtgagcca
gacaaagtct
actcactgca
ctcaggagta
ttgtattttt
aactcttcat
attacaggtg
cagagtctca
ccactgcagc
ccttagtagt
gaattttttt
tgcagtggca
ggatcctcect
accatgccat
tgcccaggcet
ctcctgggtt
tacaggcgcec
acggggtttc
atccacctgc
cgcgcccggce
cacagcatct
gtgaccaatt
gagccactat
ctgtgttgec
cttggcctcec
tggcacttac
ctgcectttec
catcttgtgt
tcctaaagca
acacatataa
gggaggccga
accaacatga
gcacggtagc
tggtatcacc
aaccnnnnnn
nnnnnnnnnn
nnnnNnnnnn
NNNNNNNNNnn
NNNNNNNNnnn
nnnnnnnnnn
NNNNNNNNNN
nnnnnnnnnn
Nnnnnnnnnn
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NnNnNnnnnn
gagccgagat
catctcaaaa
tactcaggag
tgcagtgagce
gaaactctgt
ccccaggcecag
gaagaaaata
ttttgtatta
ggtaagtcgc
gctttaggag
accaatgtat
aacggtaaca
taatgtcttt
agatgaatgg
tcagcaaaac
catcacctgt
acatagcccc
gagcttctat
tgggcacggt
aggaggatca
gaagccccaa
attagctggg
tgaggcagga
agatcgcgcecce
ttaaaaaaaa
actgaactac
tagcggtgcc
agtgactgag
tctcactctg
gcaacctctg
gtagctggga
gtgcccaacc
gcactttggg
accagcctgg
aaataaaata
gttaaacaaa
aaattcaatc
atgaataagg
tgtagcatgg
atttcatttc
catcatttta
cctcataaca
tagaaagagt
tagcttatca
gcctectggg
ccacagcatt
ggttttattt
ctcgctcectgt
caccctcegce
tagctaggac
tttttagtag
cctgaccttg
ggcatgagcc
gtctecgetcect
tgcagcctcg
agtagctggt
aaacaagccc
ccatatatct
aaacaccacc
ttcaaagttt
tgtaactttc
cttgtatgcg
cttgccgett

nnNnnnnnnn
catgccagtg
aaaaaaaaaa
gctgaggcag
caagatcgca
ctcaaaaaat
tataccttgt
catcttattt
ctcagtgttg
ctacaggagc
tattgtagag
ttgccagtag
tgttcccettt
tggaatgcaa
ttctcttaat
agacttagat
ctgtacataa
tatgacttac
gcatttgaag
ggctcacgcc
cttgaggtca
ctttgctaaa
catggtggca
gaatcacttg
actgcactta
aagacagaga
agctgccctt
acagctgtta
agtgatattc
ttgcteccggce
ccgectgggt
ttacaggtgc
gtacttttgt
aggctgaggt
gcaacatagt
aaaacagctg
aacaactctc
ttgttatgtc
aactaaaaac
gcaccacctt
cccaaataat
tactttatat
gcecctgtgaa
ctcactctgt
cagccctgaa
tagctgggat
ttattcctcet
acttttttat
cacccaggct
ttcccaggtt
tacaagtgca
agacggggtt
tgatctgccc
accacgccca
gtcacccagg
acctcccgga
gaaaagagct
agtacaaaca
cttaaacttc
aggaaagtct
tactgaaaga
aggctataaa
gtggaatgga
ggctttgact

nnnnnnnnnn
cactccagct
tcagccgggce
gagaatcgct
gccttgecact
aaagagaaaa
caaacatacc
ccctcttecat
ggtattttgt

‘gaaatgttca

catgttgcectt
gctgaaattc
cttagcagtt
cttgaacagt
tgatgtcttt
catcacctgt
atgtctgcac
tttgctatgt
caatttagac
tgtaatccca
ggagttcgag
aaaaaaaaaa
catgcctgta
aagctgggag
cagcctgggt
ctttagaagg
ggggaagcct
tattatctca
[ ot o of o of o o o of
tggagtgcag
tcaagcgatt
ccatcaccac
tttagacagc
aggaagatcg
aagaccccat
atttagaact
attacaagat
aactgacttt
cttttaaaac
ttagcctagg
accatcaaca
actagttcct
gtcaaatatt
cacccaggcc
cttctgggct
tacaggtatg
gaactaacgt
ttttattttt
ggagtgcagt
caagcgattc
cgccaccacg
tcaccatatt
gccgtggect
gccctggttt
ctggagtgca
ctcaagcgat
gggcacattc
catcctatcc
ccececgggcetce
ccgataagag
gcgggaacca
aaagcaaaca
aggaccaggt
ctggactctg
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nnnnnnnnnn
agggcaacag
attgtggccc
tgaatccggg
ccagcctggg
acatatagaa
tcaggcaaat
gtttcgtttt
attttatttt
ggttttccta
caaagctcaa
tactttaatg
ccattattcg
cacatcagag
tgccctttgg
cttagcttta
ttcatgaaac
gttgtatttc
tcaaggagga
gcactttggg
accaccctgg
aaaaaaaaaa
gtcccagcta
gcggaggttyg
gacagagcga
gagacttttg
cctatcccect
gatctccagt
[ of o ol o o8 o o o of
tggctcgatc
ctcctgcectce
gcctggctaa
tgatttgtcc
cttgagcaca
ctctacaaaa
atataagatt
aaaaacaaaa
gtgcaaaccc
ttttaacaat
tgtgtgctca
actcataacc
catatgttac
atgtttggtt
ggagttcagt
caaacgatcc
tgccactgceca
cattttctga
atttttetett
ggcgtgatct
ttctgecctcee
cctggcatgg
ggccaggctg
cccaaagtgc
tatttatttt
gtggcgeggt
gttcccatct
ctcagccccg
tcctatcecta
aaaacaaaca
gacagatgag
aaagaattcc
cttgcattgt
tcgaacttgt
gtggtcttcect

nnnnnnctgt
agcaagattc
cggcctgtaa
aggtggaggt
tgacaagagt
aacattaaca
gcattcagga
ttttttttte
gcggggaget
atatctggtg
tatcccagca
gtaagatgtt
gtattctggg
ttaaatattg
tacactttgc
ttatctataa
attaattcct
aattttatgg
gacttttggce
agcctgaggce
ccaacgtggt
aaataggaaa
cttgggaggc
cagtgcgccg
tactctgtct
ttaacagatt
ctctggtcca
tatatcaagg
tgagacaggg
tcggctcact
agcctcccaa
tttttgtaca
tataatccca
ggagtttgag
taaataaata
taaaacagga
taataaaaac
aagaaaagtt
gccttatccce
ataagagttg
gagattttaa

ctcatttaat '

ttggtttttt
tgtgtgatcg
tcccaccteca
tcccacacca
gactagcaga
gagacggagt
tggctcactg
gcctctcaag
tatttttgta
gtctcgaact
tgggattaca
ttgagacgga
ctcagctcac
cagcctectg
ggctcaaaac
ccacatctca
agcccagtac
gggacagctg
tttgttecce
tcagggccect
agtaaagatc
ttgaagaaca
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aacggtctag
ccagacccect
ctggctcgte
cgcgaggtct
acagccagcg
tattgcgatce
tgcceggttg
ggcaggcagc
ctctgatctg
cccggttggg
cgggcagcag
ctgatctgag
ctgcceceggt
ggcagcagct
gtctctgata
tgceccggtta
gaccgcgatc
cgatctgaac
tgccccagea
gtgcgcgctt
ctaatctagg
ccgggcttec
agcagctgtc
ctaactctga
gtttggcggyg
gatccaggca
gaactgcccc
agcgcgaccg
gcttgcgatce
aaggctgcecca
gatttccttt
caaattatta
acgagtaatt
aatcaggaaa
ttgatgtggg
aaggtaaagt
tatcccatat
agctgtecccc
cgaccactaa
gacagcgggg
ccaggcccca
aggcggcectgg
ccggtgggga
gcctgactcec
acacaggaat
tataactgga
actggcttta
attgtcagca
atacagatag
tgccaacccc
aggactacaa
actctaatgg
taaagtatat
tagaaagatt
gctccaggaa
cccagatatt
ggattcaaga
actccagagg
tggcagcagt
aggcggcccce
taaaagggct
gacaaggacc
gaagactaaa
tttgcaagtg

gcataacatc
ggtcaatgga
tccgtttgte
gaaactggag
gagaccagta
tgagctgcecce
atcgggcagce
agccgtatct
agctgccceccecg
caggcagcat
ccgtatctga
ctgcceceggt
ttggcgggcea
gtctctgatc
tgagctgccc
ggcgggcagc
caggcagcta
tgccceggtt
cgaccgcgat
gcgatctgaa
ctgccccecagce
ggtgcgcgcect
tctaatctag
cccgggcettce
cagcagctgt
gctaactctg
agtttggcag
cgatccaggc
tgaactgccc
aagtgcgcect
acaaggattc
caggataggt
tcaaagaagt
agaaagctaa
gtggccgcececc
ccaagatttt
atcctcatat
tttccaattg
aatccaggca
ccccactgtt
gcceccecctgyg
cacacacggyg
ggacgcgaag
acggtggcett
ccccaggcetce
aaactcagag
ctagatagtg
gctcctcega
aagctagaaa
gacctcataa
cacggcagaa
cgggtctcceg
tctattctgc
aatggaagct
gtcaggcagc
aagagaaaac
cctecttcag
aaaagcaatt
ggtacagaaa
ccecggcatga
ggccactagg
cggaccccect
gaagacgagg
gaggggtccc

tgggggctceg
tctgctagga
cgtgtctgtt
ctggcacagt
ggagacgtcc
cggtttggcg
atctgtctct
gagctgcccg
gtttggcagg
ctgtctctga
gctgceccggt
ttggcgggca
gcagccgtat
tgagctgccc
cggtttggca
agctgtctct
actctgaccc
tggcgggcag
ccaggcagct
ctgccceggt
gcgaccgcga
tgcgatctga
gctgccccag
cggtgcgcgce
ctctaatcta
acccgggcett
gcagcagctg
agctaactct
cagtttggcg
gcgattagat
aaacccacat
aatacccaga
tagagcaaga
ttactctgtg
gaaaggacct
cctacctagg
ggcaggacct
gcctctgaac
accaactgcc
cacagaaccc
ctgagctgceg
ccecgctgaaa
gcgcacttcg
taccccttceg
cagtactggc
tgctcggttt
tcatgttcac
attttgttca
gctagtcceg
acgcaacctt
ggtaggggac
ggcagctgct
aaggaaagac
tttagacagt
tgttgtaatg
tccagaaatt
atagcccagc
taaggccgcect
aagcatctac
taatctgagc
taagagactg
aagtctacac
ttcggacccce
cagtccagtt
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tcecgggattce
tcgatctact
ctgaatccga
cctggecggac
cctggctcectce
ggccgcagcc
gatctgagct
gttgatcggg
cagcagccgt
tctgagcagc
tgggcgggca
gcatctgtct
ctgagctgcc
cggtttggeg
ggcagcagcc
aatctaggct
gggcttccgg
cagctgtctc
aactctgacc
ttggcgggcea
tccaggcagce
actgcccecgg
cgcgaccgceg
ttgcgatctg
ggctgcccecca
ccgatgcgcg
tctctaatct
gacccgggct
ggcagcagct
atcattaata
tcctttacag
gcactcctct
ggccatgatc
tcgctcecgaa
tccgacttgce
cgtgcaggcc
tgttgagaac
actgtaaggc
cccececatece
cctcegtacce
ggaaggagca
aggaaagtaa
cggactagcc
ggaaatagga
cattctccac
tcagacaacc
ccaccagccce
ccacggaaga
ggagacgacg
tcctcectgacce
ggctacacct
cgcaagccca
agagagccca
acacccccat
tctttcgtaa
agaagactta
aggtttacaa
gaaaaaaatg
agccagagta
aaagaccaat
ccccaaaaag
ccgtactagt
ctccceccaaac
cttggtcgat

cccaagccca
gataggtgag
atctgtgact
gcgctatagg
atctgatcta
gtatctgagce
gccceggttt
cagcatctgt
atctgagctg
cccggtttgg
gcagctgtct
ctgatctgag
cagttaggcg
ggcagcatct
gtatctgagc
gcccecagcege
tgcgcgettg
taatctaggc
cgggcttceg
gcagctgtcect
taactctgac
tttggcgggce
atccaggcag
aactgccccg
gcgcgaccgce
cttgcgatct
aggctgcccc
tccggtgege
gcctctgacce
agtcagatca
gaaaagacta
atctctccectt
ttggtataga
tggcctgect
tgtcatcact
acttagatca
ccgcctectt
actagttgct
tgttttacct
cctcecgggcece
ggcggatggg
ctttgaaagg
ccectecagec
cccececggatg
cagtgatctg
ccaaagattt
acttgggatg
gcgagaaaga
gtcaaccgat
aggccagcgt
ttatcgccag
ctaatttggc
gctacgtact
agatccagag
atcaggcagc
gaaagaaagc
taacagagat
accaaggtcc
cacccaacct
gtgcctattg
aaaccacgag
cactcaagac
ctagagtaac
atgggagcac
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agcactcggt
taggtacaag
aacagtaaac
ctgaaagccc
gcacagatcc
tagaaccgtg
accaggagaa
tatccagaag
tcctgectta
gccaataccc
cgccggctcece
tactccattg
tacaagactt
gtacctaacc
gtacactgtt
ctcagagcca
ataagtggcc
cctaccctgce
aactgttctg
tcctaaggtc
ctagctaaac
gacagacgaa
ccgegectge
gtggatgaaa
cccetggegg
ttgececgggtg
gtgcaagatg
tccacatgcc
gtaacgcccg
ataattttcc
cccggacctg
tgcacggagt
ctcgtctagt
cgctggggeg
tgccecececggg
gctcttacct
atatgctttt
ggttactgac
tgctaacagc
aggcatcaga
ccagactgca
agctccctga
gaacaagatc
taagtggtgg
gacaacaggt
cggatgatag
tgagacggcc
acgcataccc
aggcccagta
gtacaggtac
ctgaagcatt
attctggaag
aaataatagg
tccttaaggce
ggacaggtag
gactatagag
tccaggccecg
atgtatggca
taagtctgaa
tacagaaaat
accagtcccc
ggttaagcga
tccaagtact
tcgtggatcc

cttagttaaa
aggccacagg
ctcggagcca
ctgtccccta
atttcctcecec
tccatcctga
agcggcccect
cgtaggcgga
tttattgaac
gatgcccecta
ttgaccaaga
ttgtcggtac
aaaagaaatc
cgtataccct
ttagatttaa
aaagctcttc
aactgacatg
ttaaaagaag
cagatcccca
ggcaagattt
ccttgtatca
gccgagttgg
actaggacta
ataaaggtgt
aggccagttg
gcccecttgt
ctgataaact
atcgaaggtg
gctcacccac
tgcceccaac
gacgccccac
tcgagaagac
tcactgataa
gcagtaactt
gacatcggcc
taagggcggg
gcaacggcgc
ggctgaagga
cctatggagg
aactaactac
agaaatatgg
cccgggceccc
tccagtggat
actgatacta
gttagaacac
acctgatcag
agcagtattg
ccaatctcaa
tctactaaga
cggtacttac
cccaaccaaa
atatccttec
cccgettteg
aaattagaaa
aaaagatgaa
actggcgcta
taatacccct
gacctccacc
acagaaaatg
tcaccaagaa
caccgacacc
caccgacaag
cctgaccaca
actacaccca

actaatagga
agttaagaaa
agaatgtaac
ttgaggagag
tgagaggccc
ctaaaaacct
gaccaagaca
aacggggggc
ttaagcctag
gaagccaaga
ggtcctacgce
gaaaacctaa
aacaagaaag
cctaagtacc
aagatgcttt
gccttcgagt
gaccaggcgc
gcagcgctgg
ggccacaatc
tgccgactat
ggcaacacgg
ccttccaaca
cctgatgtta
cgccaaggca
cctacctgtc
ctccgaatga
tgtcataggg
tactcaaaca
taccaaggac
gaccttaaac
tccatgactg
ctgcacgacc
gagcagcttc
cagagactga
cagaaggccg
gaaaaagctg
atatacatga
aaaaagataa
ccagaaaaat
tccaactgcet
cgaaggctcc
caggacttgc
tgacaaactt
atgaccaaac
atccaccgaa
atgctccaag
tgacaagttg
gctgcagcag
agtagatttt
ttgtctttgt
agagaaactg
caagtatggc
tcgctaaagt
ctacattgcg
tcggacctta
attaggtagt
tacaaactag
cctggttect
tctctgaatt
atctggccca
ccatccgtac
agaccctaga
cccaccgcecce
cgtcaagcca
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aattatcctc
tacccataga
ccattctttc
acctgctaac
gtcgtgacca
agaagataag
tagcaccttg
ttaagtctag
gacagaccct
gaaggattgc
ccatgtcact
tagtgaagaa
ttgtagacat
ttaaacccta
ctttagtttg
agaatgaccc
cgcaaggatt
ctaacagatg
cacccgacaa
ggatacctag
gggcaacagc
gattaaaacc
ccaagccctt
gtaataactc
aaagaagtta
ttgcggccac
caagaattgc
gccacctaat
tactactaaa
cctgectege
caccgagata
acccacttcc
atgcatcaag
ggtaatctgg
aactgatagc
acagtatata
ggccatttac
aaaacaagag
tagccattgt
caaggcaact
cagccaactc
catatttccc
cccctgaaac
catcctacca
ccacccacct
ctcaatatca
caaagtctgc
gaacaaggct
actgaaataa
agatactttt
ctcaggtcgt
ttccecatcec
aagtcaagac
cttacaggcc
aaagagacct
ccttecttecce
gcctcaccecc
agcttaaaag
cttattttcc
agctgagaga
cagccaggag
gcccaggtgg
tgaaagtaga
gtggacccaa

caaatcctcg
caacacaaag
ctagtcatcc
taaaatagga
acccccacaa
taccggctcce
gctccagcag
caaaacaccg
gtgcaggtat
cccgcatatce
caccctggaa
tacagacctg
acatccaagt
aacatcaatg
cctttageccce
tgataaaggc
caaaaactct
cccggaaaca
gtgagagagt
gttcgcagaa
catttaattg
gccctactcect
ccacttatac
agaacttagg
gacccagtag
ggctctgatg
gggtcgttac
cgatggatga
tcctectcagg
tgctgcccaa
ctagctcagg
tgacgctgac
gccagaggta
gcggaacccc
gctcacccaa
cagacagccg
aaggaacgaa
atcctagccecce
acattgccca
ttctggcaga
cttgcactcc
tgaatattca
aaatccagaa
gaaaaattaa
gggggcccgg
gacatatagc
cagcttaaca
cagaggaacc
agccaagaaa
tcaaggtgga
agcaaagaaa
agataaggtc
ttggcttcca
ccagagttca
taactaaatt
tatgctctgt
ttacgaaatc
atgacctgct
ttacaagcct
gctatatgag
actgagtcct
aaaggaccac
aggcattgcg
cctcecgacct

PCT/US2008/008798

56769808
56769858
56769908
56769958
56770008
56770058
56770108
56770158
56770208
56770258
56770308
56770358
56770408
56770458
56770508
56770558
56770608
56770658
56770708
56770758
56770808
56770858
56770908
56770958
56771008
56771058
56771108
56771158
56771208
56771258
56771308
56771358
56771408
56771458
56771508
56771558
56771608
56771658
56771708
56771758
56771808
56771858
56771908
56771958
56772008
56772058
56772108
56772158
56772208
56772258
56772308
56772358
56772408
56772458
56772508
56772558
56772608
56772658
56772708
56772758
56772808
56772858
56772908
56772958



WO 2009/011911

tctaaggcca
tggacagagc
aactcactgc
ctagtggccg
gagattctgg
ccgggaaatt
ccaattttac
aataatatgc
ggtggcacca
taccaatggt
tcgcagacga
ggaactcccg
gcctccacat
ggtacggccce
cacaagattt
gaacttgcca
gccactctaa
atccacctct
tcecctaacgt
tgtttctcag
taacatcacc
cattatctaa
cctgtcacat
aaagtatacc
caagacctgc
accgcatcct
cctcatagaa
agtcagctga
caggtaacct
aggaggaatg
aatcaggact
gaagtaagaa
atctatgttt
tatttctgcet
attaaagaaa
ccaacctgta
ctctaaaaaa
attcctcagce
atcctcccat
gctcaaaaca
agaggacaga
accaaaagaa
aacactcgca
aggttcgaac
tctggtggtc
gccggcacat
tgaggtctca
atcctectac
catgcccagce
aacaaatgct
tagggcttag
aaatatagtg
tgagaggcta
ctgggcaaca
ctggaagtgg
catgagaatc
acgtcactgt
atatatgaag
gtctaaaaaa
gagttaaaag
atcccagcac
tttgagacca
gaaggtgact
agatcaccta

atcatggcgg
taagaacaac
aaacatgcag
ctgaggaaaa
ctttatgaaa
agtggccagt
taaattttac
ttcgagtatg
aagtgccggce
aaggtggaga
gatagagacc
ctggaccacg
ggcctagcag
ctggtccatg
acgtcctttt
accttacagg
ggcgtccacce
gcccaagcta
gccactatac
gaactaattc
ttaaaggctc
aaacctatca
tagttccceceg
agtaactgga
acgagccata
tcatggcggce
agtaacaagc
gtcccecttgece
tgcagaaccg
tgtatgtttc
cgtagaagac
cacggcagtt
tcactgttag
taccgtagga
agtttaacac
aacgctgaaa
tacctgaaaa
cccgggctca
cccaccacat
aacaagccca
tgaggggaca
ttcetttgtt
ttgttcaggg
ttgtagtaaa
ttctttgaag
gccaccacaa
ctatgttgcc
ctttgcctgce
tggggatttt
atatagcagg
cctttatcat
tagccaggtg
aggcgggcgg
tggtgaaacc
tgatgggtgc
agtcaaaccc
attccagcct
tttttaccac
taaaaataaa
gaaccttttt
tttgggaggc
gcctggccaa
cttgcctgta
tggtcaggag

cggtggctaa
cccttaaaac
ttaagtagtc
cataaagcca
accaaaccca
gcagattgcc
cgatttccca
atcagactga
tgcccttata
agaacagata
tttcatatac
cctcaacaca
tcacctctat
gaaatatcca
tcectggttaa
acttcacagc
gctaaccgct
acaaccacca
ctaaacccca
cagcctctge
cgtcaggcat
agcccctcectg
gttaactctc
ctagtgctgt
tttctcecec
cggactggcet
tgtaccaaca
tceccteccage
gagggcctta
taaaggaaga
caagtccaac
tgcttcagcet
cccccecttecet
ccttgtgttg
tgtacaactc
cagaatcaga
gaaagggggg
aaacaaacaa
atcaccatat
gtacaaacac
gccgttcaaa
cccctgtaac
ccctcttgta
gatccttgcec
aacaaacggt
ctatctaatt
caggctaatt
cagagtgctg
atttctaagc
tgtcgtaata
gttattctaa
cagtggctca
atcacctgag
tcatatctac
ctgtcattgc
aggaggtgga
gggtaacaga
ctagtttcct
aaaatgattt
ggctggatgt
agagacagga
aaaggtttga
atcccagcac
tttgagacca
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agcaccggac
tcaccctgceg
taactctaac
gctcctaatce
ccctaggcaa
cctcctcaag
gtagccaaac
atacaattgt
actgttgtaa
gatcccagat
atggatagtt
gggctgtata
ctgtggcggg
gcgacaagaa
aattattgca
ctgtctggct
gtcccectge
aaacctctca
gtcaagagaa
aacatcactg
attcttctgg
ttaccaacct
cttactgccg
tattcaccca
tcattgcagg
gggggagccc
atttgececgtt
ggcagctcac
gacctactca
ctgttgtttce
agttatgcaa
gcagaccaat
tggacccctg
ttaacagaat
atagtcctca
cttataagac
gaatgaaaag
gcccagtaca
atctcttaaa
caccaggaaa
gttttactga
tttcaggcta
tgtggtggaa
gcttggettt
ctaggcataa
ttgtttattt
ttgaactcct
ggattatagg
attttaaaat
tcaaatgtgt
cataagaaaa
cacctgtaat
gccaggagtt
aaaaaataca
agctacttag
ggttgcagtg
acaagactgce
gagatctaaa
tatgaatgat
gaaggtgact
ggatcacctg
gaaccttttt
tttgggaggc
aactggagtt

acgtggactg
ccggcagcat
attagtcgcc
cctttgtcetg
cctcctaage
gtgcaatagc
cagtggcacc
aagcactatt
catccataaa
ggcecctteca
aaagacccct
ctactcctct
gtctagtgca
aaccgcectga
agaaagatta
gctttctatt
catgaagatc
tatgcccecta
gtttccctag
caacgccccce
tgtaatagaa
actgtgtctt
gtgagttcct
gaccctagac
aatctccecctce
taggtcacac
gctatagaag
gtccctagca
ctgctgaaaa
tacataaatg
gttaagcaca
agtggaactc
ctgagtctac
tttgcggttce
gagcccaata
ccaagattgg
agccaggcac
aacacatccc
cttececeecgg
gtctccgata
aagagcggga
taaaaaagca
tggaaggacc
gactctggac
cactgggact
tttgtagaga
ggctcaagtg
tgtgagccaa
caatgcagga
ccatttcaca
actacgccaa
cccagcactt
tgagacctgc
aaaaaattag
gaggctgagg
agccaagatc
atctcaaaac
aatagggatt
gaatgaaaaa
cttgectgta
tggtcaggag
ggctggatgce
agagataggc
tgagatcagc
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cccgtcetcta
tgtaatccca
ggaggcagga
gggcatgatg
ggctggtctce
aaagtgctgg
ttctttttet
tgcgatctca
ttgcctcagce
cagctaattt
aggctggtct
caaagtgcta
tgttagctta
cattggccta
tcagagctcc
gtggctcaca
tgcttaagca
tctctaaaaa

ctcaggaggc

cagtgagcca
accctgtctce
gggacatacc
gagagcagcc
ccaggtgagg
cacgagaatc
gtgccactgc
nnnnnnnnnn
NnnnNnNNNnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cctgcctcag
ccggctaatt
caggatggtc
aaagtgctgg
taaaaaaaaa
ttcaaatgag
aatactattt
ctaatgaaat
ttgagacagg
cacagctcac
cagcgtcctg
atttttaatt
gtctcaaact
ctgggattag
tatgaaaaag
aaaaaaaaaa
cactttggga
cagtctagtc
tagctgggta
aggtgggagg
attgtaccac
aaaaaaaaac
cagaatagaa
cctceccaggce
gatttcctct
acagggcagg
ttgtttgttt
cgcgatctat
ctgcctcagce
cggctaattt
ccaggatggt
caaactgctg

ctgaaaatac
gctacttggg
ggttgcagtg
gagcaagact
aaactcccaa
gattacaggc
gacagagtct
gctcactgca
ctcccaagta
tttgtatttt
cgaactcctg
ggattacagg
gataatttat
gcttaatgag
caatctcatt
cctgtgatcec
cagaggttca
attattcagg
taaggcagga
tgactgtacc
gtaaaaccaa
tgtaatccca
tggcaacata
tggggcacac
acttgaaccc
actnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cctcccgagt
ttttgtattt
tcaatctcct
gattacatgc
aaaaagtgaa
tatatgcagt
tgaaaaatca
aataataact
gtcttactct
tgcaacctcg
agtagctagg
ttttttatag
ctggcctcaa
aggaataagc
taagagtgtt
ggtgtagact
ggccgaggtg
aacatagcga
tggtggcata
atggcttgag
tgcactccag
aaaaaaaacg
aatccccecac
agggtggtgc
acaccacaga
gatgcgattt
gttgcggttt
actcactgca
ctcccgagta
tttttgtatt
ctcgatctcc
gaattacagg

aaaaattatc
aggctgaggc
agccgagatc
ccatctcaaa
cctcaggtaa
atgagccact
cactctgtca
acctccgect
gctgggatta
tagtagagat
acctcaggtg
catgagccac
aaccagtgtt
aaatacataa
ttcaagaaat
cagcactttc
agaccagctg
gattgtggtg
tgatcacctg
actgcactcc
aaaggaatga
gcactttgga
gcaagaccct
ttgtagtctc
aggaggcaga
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNnn
NNNNNNNNNn
nnnnnnnnnn
NNNNINNNNN
nnnnnntgcc
agctgggact
ttagtagaga
gacctcgtga
gtgagccacc
aggaaaagac
attgtgtcta
tgcacaaaag
ataaacaatt
gtcacccggg
aactcccagg
actataggca
agatggggtc
gccatcctece
tactgcgcat
tcaatcaatc
gggggcagtg
ggcagatcac
aaccccatct
tgcctgtagt
actaggaggt
cctgggtgac
tacagcactg
catttcttat
atgttctgga
cttctectttg
ccatccaggt
cgctctgttg
acctccacct
gctgggacta
tttagtagag
taacctcgtg
catcagccac
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cgggtgtggt
aggagaatca
gcgccactgce
aaagaaaaag
tctgecctgece
gtggcccecget
cccaggctgg
cccaggttca
caggtgcctg
ggggttttgce
atccacccac
cacactggct
ggggttggcet
aagtaaaatg
gacaaaatca
ggaggccgag
agcaacgtgg
tgcacctgtc
agcccagaag
agcctgggtyg
caagattggt
agctgaggca
acaaaaaatt
agctactcga
ggttgcagtyg
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
tcctaggttce
acagacgccc
cggggtttca
tccacccgece
gcacctggcc
aagtaacaga
tatcctgcca
gagggtatca
tttatttatt
ctagagggca
ctcaagtgat
tgagccacta
tcactatatt
ctcctcagec
ggcctataaa
acatgaatca
gctcacacct
ctgagctcag
ctacaaaaaa
cccagctact
ggaggttgca
agagccagac
ccaacagttc
gcacacactg
ccagatccca
atcttccctt
agttttgttt
cccaggctgg
cccaggttca
caagtgcatg
acagggtttc
atctgccege
cgtgcccagce

agcgggcgcec
cttgaaccca
actccagcct
gttctagcca
ttggcctcecce
tttgaatctt
agtgcaatgg
agcaattctc
ccaccacgcc
catgttggcc
ctcagcctcc
gcttttgaat
aagcaatgaa
aagagttttc
gccaggagceg
gtgggaggat
caaaactctg
atcctggcta
ttcaaggctg
acagggtgag
tgggtgcagt
ggaggagttt
taaaaagtag
gaggctgagg
agccgagaat
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NnnNNNNnNnnnn
acgccattct
gccaccacgce
ccatgttagt
ttggcctcecc
aagactgtct
attttgtact
gaaaaaagga
gttagtacaa
tatttttttce
gtggcacaat
acttctgcect
cccccagata
gcccatgctg
tcccaacgtg
caattttaac
atcaatcaag
gtaatcccag
gaattcagac
ctacaagaat
tgggaggctg
gtgagccgag
cctgtctcaa
tcectecatcce
cgactcttgg
ggtccaaggg
ctttgaaatt
gtttgtttgt
agtgcagtga
agcgattctc
ccaccgcact
accacgttag
ctcggcecctcc
ctaatttttg
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tatttttagt
ctcctgecact
tacaggcatg
tattttattt
agtggcgtaa
tctgectgecet
cgcccagcta
gccaggctgg
tcccaaagta
atctagttta
tcggcatttg
gaagccccga
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ttggctgggt
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atggtgaaac
ggcaggcacc
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acaaaaatta
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ATGCTTTCAT
AACGCCAAAT
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ACAAGTTACA
GaTATAGAAA
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TATTATATGA
TTATGTATAT
GTCAATTAAA
gaatattggt
tcagaacaga
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cccatctcta
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ggaggcggag
ggcaacagag
acacttactg
aaaatcattt
cttgggaggc
gcctggceccca
gccaggegtg

‘gcaggagaac

cacaccactg
aaaataaaaa
TGGaTTTGGA
GGTATATCAC
CCATTGTCAT
CAGATTGATA
GTTGGTACAG
AAAGATTGgt
TgACTATTGA
TCCTAGCTAT
CACCTTTACT
tttttteect
tttgtggaat

tttcaccatg
gcccaccteg
cctggectge
agtctcactc
ctgcaacctc
agtagctggg
ttttagtaga
ttgacctcag
aggtgtgagc
atttacctac
aagagggcag
ctgaatgggt
gagggatagg
ggtgctgtgt
ctttgcagga
acgcctgtaa
ggtcaggagt
ctaaaaatac
gctactcggg
gttgcagtgg
tgagactccg
ctctctattg
ctccgccagg
cgaagtgggc
acatagtgaa
gtggcaggtg
cacttgaacc
cactccagcc
tcatttatct
GGAAATGTGA
TGATTTTGTA
ACgGCTCCAA
CTGTTTGCTT
ATGATCTGCA
ttGTTTGTTT
TTTCCTaGAG
ATTTCATACA
CTTAGGAALa
ttggtatgtc
ttgcagtt
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ttggccaggc
gcctcccaaa
catatagttt
tctcacccag
cgcctececegg
attacaggca
gacagggttt
atgatcctcc
caccatgctc
tgatgtgatt
ggaccacatc
ccccagcagt
aggaagccag
actcagcaaa
atagtttatg
tcccagcact
ttgagaccag
aaaaattagc
aggctgaggc
gcagagatca
tctcaaaaaa
ctcctgeaac
tgctgtggcet
aaatcaccag
accccatctc
cctgtaatcc
cgggaggcgg
tgggcaacag
ctcttttett
TCAGGCAACA
GAGCTGCTGG
ACAACTTCAG
ACAATTGCCT
CTGTCAAGTA
GTTTTTAACT
AGTTTTGTAA
AAGTGTTTTA
tagattcggc
aataaaagtt

tagtcttgaa
ttactgggat
atttattatt
gctggagtgce
tacaagcagt
cctgccacca
caccatgttg
cgcctcagec
agctcctgcec
tttatttttg
ttactctcca
ggtgcatgta
gaggcgaaga
ggcaccctgg
tttgaaacac
ttgggagccc
cctggeccaac
caggtgtggt
aggagaatca
cgccattgca
aaaaaaaaaa
ctttgttttc
catacctata
aggtcaggag
tactaaaaac
cagctacttg
aggttgcaga
agcctccaaa
acttcttags
AGTCAAGGAT
GAGAACCGaA
ATGAATTTTT
ATTACAACTT
AACTACAGTT
GTAGTTCCAG
TCTGAATTCT
AGAGTGGAGA
agccttcaat
tatccatgtg
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Figure 17
Contig0

— this contains exon 1 and is assembled from sequences gnl|ti|945553014, gnl|ti|]949228349,
gi|41830605|gb|AADD01081234.1, and gnl|ti|954837275

CAGTGCAGCTGAGATCAGACTTCCATGTGTAACTCCCACTACCCTACCAGGATGCCTTTTCATAAAGGTAAGAAATG
TAAATTTGGCCTTAATATACAAAGTTGCCAGGGCAGCACTGGGTCAGTTCTACATATAGTACTTCTACGTTCATCAG
CGGAAACTTTAAGGGAAGGTGAAAATGCTTCTAGAAGGCGACTGGACACCAGCGCCTTTGGGCTCTTCTTCTAAGGC
CAATAGTGACCTAAATTATTGACTGACTGCTCCAATCAAGTGGGCAAAAGGGTACCAAGGCCGCCAACATCAGACAA
ATTCACTTGAGGGCCTACCTATGTGCTTTGAAAGACAAAACTGCTGTTGTGAAGGACACTGTATTTCAGAAAAACAT
AATCATATTAACAACTAGTAACAATGTAAAATGCTGATGTGTTGAATGCTACTTTAGAAAAACATGTTAAAATCTAC
AAAAAARRATTTATGATACAAAACTACGTTATCAATCATCTAGCTAGCTAACTATCTACAGACATGGTTTTCATTTC
TGTTGCTCAGGATGGAAAGCAGTGGGATGATCATAGCTCACTGCAGCCTTGAGCTCCTGGCCTCAAGTGATCCTCCT
GCCTCCTAAGTAGCTGGGGCCACAGGTGGACACAGTGACACCTGGGTTTTTTCTTTTGTAGAGACAGGGTTTCACTA
CACTGCCCAGGCTGGTGTCAAACTTTGGAGTCTCGCTGTGTCACCCAGGCTGGGGTGCAGTGGTGGGGATCTCGGCT
CACTGCAACCTCTGCCACCTGGGTTCAAGCGATTACTTCCTGTATCAGCCTCCCGAGTAGCTGGGACTACAGGCATG
TGCCACCACACCCGGCTAATTTTTGTATTTTTTGTAGAGAACTGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAAC
TCCTGACCTCAGGTGATCCACCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGTCATGAGCCGATGAACACTTTCT
TATGCTATTAAATGGCCTAACCCAGGCGGGTCGTGGTGGCTCACGCCTGTAATCCCGAAAACTCGGATGGCCAAGGT
AAGAAGATCACTTGAACCTAGGAATTCCAAACTGGCCTGGGCAACATAGCGAGACTCCCATCCCTACAAAAGATACA
AAAATTAGGCCTGGCGCACACCACGCTCGGCTAGTTTTTGTACCTTTTGTAGAGACAGGGTTGCGTCATGTTGCCTA
AGCCGGTCTCGAACTCCTGAACCCAAGCCATCCATCCTCCCGCCTCGGCCTCCCAAAGTGCTGGAGATTACAGGGGC
CCAGCCAGCCTCATGTTTTCCTTTTAAGCAGTCCCTTCCCTGTTGCACACTTGGGTTAGTTTTCTTTTTAATTTTTT
TAAAACAGGGGGTTACCTCAATCTCGCAGCCTGGAGTGCTGTGGTGGGATCACAGCTCATTGGAGCCTTGAACCTTG
GGGTTCAAGTAGCTGGGGGGCTGAGGTAGGACTACAGAGATGGGGTCCCGCCATGTTGCCAGGCTGCTCTTGGCCTG
AAGGGCATCTCCCGCTGGCCGTGCCCGGACATAGTTTTCTATTTTTGACCGACATAAACACTGTGCTGAGTCGGTGT
TTGTCAACACACAGGACCTGGCGGGGAGGTCGCGGTTACCAGGCTCCACTCTAAGTAGAAGACTGCCCAGCTCCAAG
CACTGTACCTCCCGGTGACGTCGCCGAACGCCCGCCCTGTGACGATACCTAAGGCCCACCTTCATGACGCCGCCGAA
GGCCCGCCCCTGTGACGCCGCCGGAGGCCCGCCCCTCACGCGGAGCCAATCGGAACTCGAGGCGGGGCTGTTGGGTC
TTCGGGAGCGCGCATGCGCGGGGGGCCACAGGCTCCCTGGCTGGCGTCAGCTAAAGTGGCTGTTGGGTGTCCGCAGG
CTTCTGCCTGGCCGCCGCCGCCTATAAGCTACCAGGAGGAGCTTTACGACTTCCCGTCCTGCGGGAAGTGGCGGGCA
CGATCGCAAGGTAGCGCAGAAGCTTCTCAATGGCCAGCGCCAGCTGCAGCCCCGGCGGCGCACTCGCCTCACCTGAG
CCTGGgtACGTGCAGCCCCACAACACCTTCCCCAGCCAGGGCCCGGGGACCCCGGGAGCGTCCCCCGCCACCTGGCG
CCGCTCATACCTGGGCAAGGGTGGGACCCCACTGAGGCCCGCCACGCATTAGGGAGCTTGCACTTCCCGAGTTTTGA
CCTCTGACGGGCAGTTGTAATAGCATTAAAGTTTTTGAAATTTTGTAGCGGGGGTAGAAGGGGC TTGGAAAGGGAAG
AAAACATCTTTTAAAATATAACGTTCCGGCCGGGCCCGGGGGTTAACCCTTTAATCCACATTTGGGAGGCCAGGCAG
GGGATTACGAGGTAGGAGTTAAGACCACCTGGCCGCATGGGGAACCCTGTTTTACTARAA

NO MORE MATCHES WITH THE ASSEMBLED HUMAN GENOME AFTER THIS 3’ END

>gnl|ti|226793227 name:55249978 mate:226799032

- this Trace sequence has exon 2 (red underlined), and the underlined 3’ sequence overlaps with
£1/148184701|gb|ABBA01007462.1] Homo sapiens CTG 1103276812568, whole genome
shotgun sequence (see below).

NO MORE MATCHES BEFORE THIS 5’ END
GAGATATAGATGGGGAGATTTTTAATTTAGTTTTTTATTTAAAATTGTGTTTATAAGGAAAGAGATTATTATGTNTT

TTGATAGAGAATTTGGGAGAGTTTGTTTAATTTAGAGAGAGATGGGTTAGNAAGATTTATAGGGTTGGANTGTGATT
TANGAAAAGATTTAAGGTGTTTGGAGAATAATTTTTGGGGAGGAATTTTTGGAATAAAAAGAAAANTTTGGTAAAAA
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NGGTGGATTTGGTTTTANATGAAATAAAAAAATTAACCGGATGTGGTTGCACACGCCCTGTATNCCCAGCTACTCAG
GAGGCTGAGGCACGAGAATCACTAGAACCCAGGAGGTGGAGGTTGCAGTAAGCCAAGTTCGTGCCACTACCCTCCAG
CCTGGGCAACAGAGTAAGACTCCATCTAAAAAAAAAATGAAGAAGAAGAAATTAGTGTAGTGTGGGAAGTGAAAAAA
AAAAAAAGAAAAGGAAAAGAAAAATGATTGAATTCATGAATACACTCTTATGTGGCCTGCACCGACTTTGACACAAA
TTAGATTGGCTTAGTAGGCAAGGGTGGGATCTTTTCATAATTTTATTTGATGTCTAAAATACATTTATCTTTTTTTC
TTATAGGAGGAAAATTCTTCCAAGGATGATCTCCCACTCAGAGCTGAGGAAGCTTTTCTACTCAGCAGATGCTGTGT
GTTTTGATGTTGACAGCACGGTCATCAGTGAAGAAGGAATCGGTGAGCTAGCCAAAATC TGTGGTGTAGAGGACGCG
GTGTCAGAAATGTAGGGATAGCATTTATTCACTTTATGAAATGATAAAGAATTTTTTTTTTTTTTTTTTTTGAGACA
GAGTCTCACTCTATTGCCCAGACTGGAGTGCAGTGGCACAATCTTGGCTTACTGCAACCTCCACCTCCCAGGTTCAA
GCGATTATCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCGTGTGCAACCACATCCGGCTAATTTTTTTATTT
TTAGTAGAGATGGAGTTTCACCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTCGTGATCCACCCACCTCAGCCT
CCCAAAGTGCTGGGATTACAGGCGTGAGCCACCATGCCCGGCCATGAAATGATAAAGAATTTCTAAAGGGTGGCTGT
TTTGGATGAAGTGCTGGACCCTGGCTATAAAAGATGAGCACTAGGCTTTTTCTCTCACCCCTTAGAGTTGAATTTGA
TATATTGAGAACTNTGCTATCGCTCCNN

>gi|148184701|gb|ABBA01007462.1| Homo sapiens CTG_1103276812568,
whole genome shotgun sequence

- contains exon 3 (nucleotides 504-625) and 3’ sequence. The underlined seq overlaps with the 3’
end of gnl|ti|226793227 (above).

CACCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCATGCCCGGCCATGAAATGATAAAGAATTT
CTAAAGAGTGGCTGTTTTGGATGAAGTGCTGGACCCTGGCTATGGAACATGAGCACTAGGCTTTTTCTCTCACCCCT
TAGAGTTGAATTTGATATATTCATTCATTTATATAAATATTTATGGCAAAAAAATATGGATAAGACATGTTCTTAGC
TTGATTAGGGGAATGATGACCATCACTAACCAAAGAAGATGGCCTAGGGGGCAGGGCTCAAGTGTCCAGTGGCTTTG
TGTCATGGTTGAAAGTGTGGCCTTAGTGGTTCCCTGGAAAGGTTCAGAGTCTCTTGGTGGATCCTGGGTCAGAGCCC
CTCTCTCCCTCCCTCCCTCCTGCCCTCCCACCTCCTGCCCTGCAGCTGGGCACCACCCTCTGCAGCCCCAGTCCCCC
AGTCATGCACCATGTCATTTTCTTTTTTTTTTTTTTTTC agGACGGAGTCTCGCTCTGTCACCAGGCTGGAGTGCAA
TGGTGCAATCTCGGCTCACTGCAACCTCCGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCCACCTCCTGAGTAGCTG
AAACTACAGgCACGCACCACCACACCCGGCTTATTTTTGTATTTTTAGTAGAGATGGTGTTTCACCATGTTGGCCAG
CCTGGTCTTGAACTCCTGACCTCGTGATCTGCCGGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACC
ACACTCGGCCACCATTTTATTTTCAACTCCCTTTCATGGAAGAACGTTTAGCCTTTGEGTCTCTTTCTTGATTTATGA
CAGCTCGCGGCTTTCAAGAAAACTACCTATGAATAGGCTGTGTAACTTTTATTTATTTATTTATTTTTTGAGATGGA
GTCTCTGTCTTCTAGGCTGGGGTGCAGTGGCATGATC TCGGCTCACTGCAACCTCCCCCTCCCAGGTTCCAGCAATT
CTCCTGCCTCAGCTTCCCAAGTAGCTGGGATTACAGGCATGCACCACCACACCTGGCTAATTTTTGCATTTTTTTTT
TATTAGAGATGGGGTTTTGTCATGTTGGCCAGGCTGGTCTCGAACTCCTGGCTTCAGATGAGCTGCCCACCTCAGCT
TCCCAAAGTTTTGGCATTATAGGCATGAGTCACTGCACCCAGCTTGTTAATGTTATTTTCAAGCACACCTTCAAAAG
TTTATTCCAAGGCCTTGCTCTCATAGCAGCAAAGCCTGTCTGTTGCATAGTGGGGCTCTTGTTAGCATCTTCCTTTT
GGTGGATGTTGTGTAGACCCGGGGCAGTAAGGCATGTTAACCTCGAGGACATTGGACCTGGCTGGCCTGACTGTTGG
GTCTCCCTCCTAGGACATGGCGAGCCATGGGTGGGGCAGTGTCTTTCAAAGCTGCTCTCACGGAGCACTTAGCCCCA
ATCCAGCCCTCCAGGGAGCAGGTGCAGAGACTCATAGCAGAGCACCCCCCACACCTGACCCCCAGCATAAGTAAGAG
GAGCCGCTGCTCCAGGTGTATTTCAGCACCAGTGTTGGGGAGCATGTCCTCCTGAGAGCATCTAACGATTGCTTTAG
AGAGCCCTCTGGGTGGTTTATTTATTTTCATTTTTATTTTTTAATTTTATTATTTTAAAAATATTTATTTATTTATT
TATTTATTTATTTATTTATTTATTTATTGAGGCAGAGTCTCGCTCTGTCGCCCAGACTGGAGTGCAATGGTACGATA
TCGGCTCACTGCAACTTCTGCCTCCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGTTGGGATTTCAGG
CACCCACCATGCCAGGCTAGTTTTTGTATTTTTAGTAGAGACAGGATTTCACCATGTTGTTTAGGCTGGTCTCGAAC
TCCTGACCTCAGGTGGTCTGCCCGCCTCAGACTCCCAAAGTGCTGGGATCACAGGCGTGAGCCACTGCGCCTGGCAA
AATTTTATTTATTTATTTTTTTTGAGACAAAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCAATCTCAAC
TCACTGCAACTTTTGCCTCCCAGGTTCACACGATTCTTCTGCCTCAGCCTCAGGAGTAGCTGGGATTACAGGCGCCT
GTCACCACACCTGGCTAATTTTTGTATTTTTAGTAGAGATGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGAACTCT
TCATCTCAAGTGATCCACCTGCCTCGGCCTCCCAACGTGCTGAGATTACAGGTGTGAGTCACCACACCTGGCTTATT
ATTTTTTTTTTTAGATTCAGAGTCTCATTCTGTTGCCCAGGTTGGAGTACAGTGGTATAATCATGGCCCACTGCAGC
CTCGAACTCCTGGGGTCAAGTAGCCCTCCCACCTTAGCCTCCTTAGTAGTAGGGACTGCAGGTGAATGCCACCGTGC
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CCAGCTAATTAAAGAATTTTTTTTTTTTTCTGAAAGTCTTGCTTTGTCACCCAGGCTGGAGTGCAGTGGCATGAACA
CAGCTCACTGCAGCATCAATCTTCTGGGCTCAAGGGATCCTCCTGCCTCTGCTTCCTAAGTAGCTGGGACTACAGAC
ATAGGCCACCATGCCAATTTTTTTTTTTTTTTTTTGAGATGGAGTCTCGCTCTGTTGCCCAGGCTGGAGTGCAGTGG
CGCCATCTTGGCTCACTGCAAGCTCCACCTCCTGGGTTCACGCCATTCTCTTCCCTCAGCCTCCCGAGTAGCTGGGA
CTACAGGCGCCTGCCACCACACCTGACTAATTTTTTGTATTTTTAATAGAGACGGGGTTTCACCATGTTAGCCAGGA
TGGTCTCAATCTCCTGACCTTGTGATCCACCTGCCTCAGCCTCTCAAAGTGCTGGGATTACAGGCGTGAGTCACCGC
GCCTGGCCCACCATGCCTAATTTTAAAAAAAAAATTTTTTTATAGACATAGCATCTCACTACATTGCCCAGGCTGGT
CTTGAACTTGTGGGCTTAAGTGACCAATTTTCACAACTCAGCCTCCCAAAGTGTTGGAATTATAGGTTTAAGACACT
ATACCCAGCCTTTAAGAATCTTCTTGTAGAGATGGAATCTTGCTGTGTTGCCCAGGCTGTTCTCAAGCTCCTTGCCT
CAAGTGATTTTCTACCTTGGCCTCCCAAAGTGCTGGAATTAAAGGCATGGACTGTGTGGTTCTTCTGGCACTTACAC
GTGGTCTTGTCTGGCCGGTTGTCTGGTCCTGTCTGTTTCTGCCTTTCCTCTTTCTCCAGGGAAAACCTAAGCTTTCC
TTTTTGTCCTCATCTTGTGTTTTTCTGGGTCCATGGGCAGAGTAGAGTTCTAGAATGGTTTCCTAAAGCAGCCAAGC
CCTACCCTTTGATTTCTAAGTACATTTAGAAAAACACATATAAGGCTGGGCATGGTGGCTCACGCCTGTAATCCCAG
CACTTTGGGAGGCCGAAGTGGATGGATCACCAGGTCAGGAGTTCGAGACCAGGCTAACCAACATGATGAAACCCTGT
CTCTACTAAAAATACAAAAATAAGCCGGGCACGGTAGCTCACGTCTGTAATCCCAGCACTTTGGGAGGCCAAGATGG
GTGTATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCAGTCTCTACTAAAAATACAAAA
AAAGTAGCTGGGCGTGGTGATAGGCGCCTGTAATCCCAGCTACCCAGGAGGCTGAGGGAGGAAAATCACTGGAACCC
GGGAGGCAGAGGTTGCTGTGAGCCGAGATCATGCCAGTGCACTCCAGCTAGGGCAACAGAGCAAGATTCCATCTCAA
AAAAAAAANAAAAANAAAATTAGCCGGGCATTGTGGCATGGGCCTATAATACTCAGGAGGCTGAGGCAGGAGAAGCGC
TTGAACCCGGGAGGTAGAGGTTGCAGTGAGCCAAGATTGCAGCCTTGCACTCCAGCCTGGGTGACAAGAGTGAAACT
CTGTCTCAAAAAATAAAGAGAAAARACATATAGAAAACATTAACACCCCAGGCAGTATACCTTGTCAAACATACCTCA
GGCAAATGCATTCAGGAGAAGAAAATACATCTTATTTCCCTCTTCATGTTTCGTTTTTTTTTTTTGTTTTCTTTTGT
ATTACTCAGTGTTGGGTATTTTGTATTTTATTTTGCAGGGAGCTGGTAAGTCGCCTACAGGAGCGAAATGTTCAGGT
TTTCCTAATATCTGGTGGCTTTAGGAGTATTATAGAGCATGTTGCTTCAAAGCTCAATATCCCAGCAACCAATGTAT
TTGCCAGTAGGCTGAAATTCTACCTTAATGGTAAGATGTTAACGGTAACATGTTCCCTTTCTTAGCAGTTCCATTAT
TCAGTATTCTGGGTAATGTCTTTTGGAATGCAACTTGAACAGTCACATCAGAGTTAAATATTGAGATGAATGGTTCT
CTTTTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGGGGTGCAGTGGCGCGATCTCGG
CTCACTGCAAGCTCCCCCTCCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCCAGTAGCTGGGACTACAGGCGCC
CGCTACCATGTCAGGATAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCTCCGTGTTAGCCAGGATGGTGTCGATC
TCCTGACCTCGTGATCCGCCCGCCTCGGCCTCACAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGCCGAG
ATGAATGGTTCTCTTAATTGATGTCTTTTGCCCTTTGGTACCCTTTGCTCAGCAAAACAGACTTAGATCATCACCTG
TCTTAGCTTTATTATCTATAACATCACCTGTCTGTACATAAATGTCTGCATTTCG

>gi| 68978189 |gb|AADB02010625.1| Homo sapiens chromosome 7
CRA_219000002701389, whole genome shotgun sequence

- this contains partial exon 3, exon 4, and 3’ sequence

CAATGGTGCAATCTCGGCTCACTGCAACCTCCGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCCACCTCCTGAGTAG
CTGAAACTACAGgCcACGCACCACCACACCCGGCTTATTTTTGTATTTTTAGTAGAGATGGTGTTTCACCATGTTGGC
CAGCCTGGTCTTGAACTCCTGACCTCGTGATCTGCCGGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCC
ACCACACTCGGCCACCATTTTATTTTCAACTCCCTTTCATGGAAGAACGTTTAGCCTTTGGTCTCTTTCTTGATTTA
TGACAGCTCGCGGCTTTCAAGAAAACTACCTATGAATAGGCTGTGTAACTTTTATTTATTTATTTATTTTTTGAGAT
GGAGTCTCTGTCTTCTAGGCTGGGGTGCAGTGGCATGATCTCGGCTCACTGCAACCTCCCCCTCCCAGGTTCCAGCA
ATTCTCCTGCCTCAGCTTCCCAAGTAGCTGGGATTACAGGCATGCACCACCACACCTGGCTAATTTTTGCATTTTTT
TTTTATTAGAGATGGGGTTTTGTCATGTTGGCCAGGCTGGTCTCGAACTCCTGGCTTCAGATGAGCTGCCCACCTCA
GCTTCCCAAAGTTTTGGCATTATAGGCATGAGTCACTGCACCCAGCTTGTTAATGTTATTTTCAAGCACACCTTCAA
AAGTTTATTCCAAGGCCTTGCTCTCATAGCAGCAAAGCCTGTCTGTTGCATAGTGGGGCTCTTGTTAGCATCTTCCT
TTTGGTGGATGTTGTGTAGACCCGGGGCAGTAAGGCATGTTAACCTCGAGGACATTGGACCTGGCTGGCCTGACTGT
TGGGTCTCCCTCCTAGGACATGGCGAGCCATGGGTGGGGCAGTGTCTTTCAAAGCTGCTCTCACGGAGCACTTAGCC
CCAATCCAGCCCTCCAGGGAGCAGGTGCAGAGACTCATAGCAGAGCACCCCCCACACCTGACCCCCAGCATAAGTAA
GAGGAGCCGCTGCTCCAGGTGTATTTCAGCACCAGTGTTGGGGAGCATGTCCTCCTGAGAGCATCTAACGATTGCTT
TAGAGAGCCCTCTGGGTGGTTTATTTATTTTCATTTTTATT TTTTAATTTTATTATTTTAAAAATATTTATTTATTT
ATTTATTTATTTATTTATTTATTTATTTATTGAGGCAGAGTCTCGCTCTGTCGCCCAGACTGGAGTGCAATGGTACG
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ATCTCGGCTCACTGCAACTTCTGCCTCCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGTTGGGATTTC
AGGCACCCACCATGCCAGGCTAGTTTTTGTATTTTTAGTAGAGACAGGATTTCACCATGTTGTTTAGGCTGGTCTCG
AACTCCTGACCTCAGGTGGTCTGCCCGCCTCAGACTCCCAAAGTGCTGGGATCACAGGCGTGAGCCACTGCGCCTGG
CAAAATTTTATTTATTTATTTTTTTTGAGACAAAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCAATCTC
AACTCACTGCAACTTTTGCCTCCCAGGTTCACACGATTCTCCTGCCTCAGCCTCAGGAGTAGCTGGGATTACAGGCG
CCTGTCACCACACCTGGCTAATTTTTGTATTTTTAGTAGAGATGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGAAC
TCTTCATCTCAAGTGATCCACCTGCCTCGGCCTCCCAACGTGCTGAGATTACAGGTGTGAGTCACCGCACCTGGCTT
ATTATTTTTTTTTTTAGATTCAGAGTCTCATTCTGTTGCCCAGGTTGGAGTACAGTGGTATAATCATGGCCCACTGC
AGCCTCGAACTCCTGGGGTCAAGTAGCCCTCCCACCTTAGCCTCCTTAGTAGTAGGGACTGCAGGTGAATGCCACCG
TGCCCAGCTAATTAAAGAATTTTTTTTTTTTTCTGAAAGTCTTGCTTTGTCACCCAGGCTGGAGTGCAGTGGCATGA
ACACAGCTCACTGCAGCATCAATCTTCTGGGCTCAAGGGATCCTCCTGCCTCTGCTTCCTAAGTAGCTGGGACTACA
GACATAGGCCACCATGCCAATTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTTGCCCAGGCTGGAGTGCAGT
GGCGCCATCTTGGCTCACTGCAAGCTCCACCTCCTGGGTTCACGCCATTCTCTTCCCTCAGCCTCCCGAGTAGCTGG .
GACTACAGGCGCCTGCCACCACACCTGACTAATTTTTTGTATTTTTAATAGAGACGGGGTTTCACCATGTTAGCCAG
GATGGTCTCAATCTCCTGACCTTGTGATCCACCTGCCTCAGCCTCTCAAAGTGCTGGGATTACAGGCATGAGTCACC
GCGCCTGGCCCACCATGCCTAATTTTAAAAAAAAAAATTTTTTTATAGACATAGCATCTCACTACGTTGCCCAGGCT
GGTCTTGAACTTGTGGGCTTAAGTGACCAATTTTCACAACTCAGCCTCCCAAAGTGTTGGAATTATAGGTTTGAGAC
ACTATACCCAGCCTTTAAGAATCTTCTTGTAGAGATGGAATCTTGCTGTGTTGCCCAGGCTGTTCTCAAGCTCCTTG
CCTCAAGTGATTTTCTACCTTGGCCTCCCAAAGTGCTGGAATTAAAGGCATGGACTGTGTGGTTCTTCTGGCACTTA
CACGTGGTCTTGTCTGGCCGGTTGTCTGGTCCTGTCTGTTTCTGCCTTTCCTCTTTCTCCAGGGAAAACCTAAGCTT
TCCTTTTTGTCCTCATCTTGTGTTTTTCTGGGTCCATGGGCAGAGTAGAGTTCTAGAATGGTTTCCTAAAGCAGCCA
AGCCCTACCCATTGATTTCTAAGTACATTTAGAAAAACACATATAAGGCTGGGCATGGTGGCTCACGCCTGTAATCC
CAGCACTTTGGGAGGCCGAAGTGGATGGATCACCAGGTCAGGAGTTCGAGACCAGGCTAACCAACATGATGAAACCC
TGTCTCTACTAAAAATACAAAAATTAAGCCGGGCACGGTAGCTCACGTCTGTAATCCCAGCACTTTGGGAGGCCAAG
ATGGGTGTATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCAGTCTCTACTAAAAATAC
AAAAAAAGTAGCTGGGCGTGGTGATAGGCGCCTGTAATCCCAGCTACCCAGGAGGCTGAGGGAGGAAAATCACTGGA
ACCCGGGAGGCAGAGGTTGCTGTGAGCCGAGATCATGCCAGTGCACTCCAGCTAGGGCAACAGAGCAAGATTCCATC
TCAAAAAAAAAAAAAAAAAAAAATTAGCCGGGCATTGTGGCATGGGCCTATAATACTCAGGAGGCTGAGGCAGGAGA
AGCGCTTGAACCCGGGAGGTAGAGGTTGCAGTGAGCCAAGATTGCAGCCTTGCACTCCAGCCTGGGTGACAAGAGTG
AAACTCTGTCTCAAAAAATAAAGAGAAAAACATATAGAAAACATTAACACCCCAGGCAGTATACCTTGTCAAACATA
CCTCAGGCAAATGCATTCAGGAGAAGAAAATACATCTTATTTCCCTCTTCATGTTTCGTTTTTTTTTTTTGTTTTCT
TTTGTATTACTCAGTGTTGGGTATTTTGTATTTTATTTTGCAGGGAGCTGGTAAGTCGCCTACAGGAGCGAAATGTT
CAGGTTTTCCTAATATCTGGTGGCTTTAGGAGTATTATAGAGCATGTTGCTTCAAAGCTCAATATCCCAGCAACCAA
TGTATTTGCCAGTAGGCTGAAATTCTACCTTAATGGTAAGATGTTAACGGTAACATGTTCCCTTTCTTAGCAGTTCC
ATTATTCAGTATTCTGGGTAATGTCTTTTGGAATGCAACTTGAACAGTCACATCAGAGTTAAATATTGAGATGAATG
GTTCTCTTTTTTTTTTTTTTTTTTTTTT'TGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCGAT
CTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAG
GCGCCCGCTACCATGCCCGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCT
CGATCTCCTGACCTCGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGG
CCGAGATGAATGGTTCTCTTAATTGATGTCTTTTGCCCTTTGGTACCCTTTGCTCAGCAAAACAGACTTAGATCATC
ACCTGTCTTAGCTTTATTATCTATAACATCACCTGTCTGTACATAAATGTCTGCATTTCGTGAAACATTAATTCCTA
CATAGCCCCTATGACTTACTTTGCTATGTGTTGTATTTCAATTTTATGGGAGCTTCTATGCATTTGAAGCAATTTAG
ACTCAAGAAGGAGACTTTTGGCTGGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGCCTAAGGCAGGAG
GATCACTTGAGGTCAGGAGTTCGAGACCACCCTGGCCAAAGTGGTGAAGCCCCAACTCTGCTAAAAAAAAAAAAAAR
AAAAAAATAGGAAAATTAGCTGGGCATGGTGGCACATGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAA
TCACTTGAAGCTGGGAGGCGGAGGTTGCAGTGCGCCGAGATCGCGCCACTGCACTTAACAGCCTGGGTGACAGAGCG
ATACTCTGTCTTTAAAAAAAAAAGACAGAGACTTTAGAAGGGAGACTTTTGTTAACAGATTACTGAACTACAGCTGC
CCTTGGGGAAGCCTCCTATCCCCTCTGTGGTCCATAGCGGTGCCACAGCTGTTATATTATCTCAGATCTCCAGTTAT
ATCAAGGAGTGACTGAGAGTGATATTCTTTTTTTTTTTTTTTTTTTTTGAGACAGGGTCTCACTCTGTTGCTCCTGC
TGGAGTGCAGTGGCTTGATCTCGGCTCACTGCAACCTCTGCCGCCTGGGTTCAAGTGATTCTCCTGCCTCAGCCTCC
CAAGTAGCTGCGATTACAGGTGCCCATCACCACGCCTGGCTAATTTTTGTACAGTGCCCAACCGTACTTTTGTTTTA
GACAGCTGGTTTGTCCTATAATCCCAGCACTTTGGGAGGCTGAGGTAGGAAGATCGCTTGAGCACAGGAGTTTGAGA
CCAGCCTGGGCAATATAGTAAGACCCCATCTCTACAAAATAAATAAATAAAATAAAATAAAAACAGCTGATTTAGAA
CTATATAAGATTTAAAACAGGAGTTAAACAAAAACAACTCTCATTACAAGATAAAAACGAAATAATAAAAACAAATT
CAATCTTGTTATGTCAACTGACTTTGTGCAAACCCAAGAAAAGTTATGAATAAGGAACTAAAAACCTTTTAAAACTT
TTAACAATGCCTTATCCCTGTAGCATGGGCACCACCTTTTAGCCTAGGTGTGTGCTCAATAAGAGTTGATTTCATTT
CCCCAAATAATACCATCAACAACTCATAACCGAGATTTTAACATCTTTTTATACTTTATATACTAGTTCCTCATATG
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TTACCTCATTTAATCCTCATAACAGCCCTGTGAAGTCAAATATTATGTTTGGTTTTGGTTTTTTTAGAAAGAGTCTC
ACTCTGTCACCCAGGCCGGAGTTCAGTTGTGCGATCGTAGCTTATCATAGCCCTGAACTTCTGGGCTCAAACGATCC
TCCCACCTCAGCCTCCTGGGTAGCTGGGATTACAGGTGTGTGCCACTGCATCCCACACCACCACAGCATTTTATTTC
TCTGAACTAACGTCATTTTCTGAGACTAGCAGAGGTTTTATTTACTT TT TTATTTTATTTTATTTTTGAGACGGAGT
CTCGCTCTGTCACCCAGGCTGGAGTGCAGTGGCGTGATCTTGGCTCACTGCACCCTCCGCTTCCCGGGTTCAAGCGA
TTCTTCTGCCTCTGCCTCTCAAGTAGCTAGGACTACAAGTGCACACCACGACGCCTGGCTAATTTTTGTATTTTTAG
TAGAGACGGGGTTTCACCATATTGGCCAGGCTGGTCTCGAACTCCTGACCTTGTGATCTGCCCGCCGTGGCCTCCCA
AAGTGCTGGGATTACAGGCATGAGCCACCACGCCCAGCCCTGGTTTTATTTATTTTTTGAGACGGAGTCTCGCTCTG
TCACCCAGGCTGGAGTGCAGTGGCGCGGTCTCAGCTCACTGCAGCCTCGACCTCCCGGACTCAAGCGATCTTCCCAT
CTCAGCCTCCTGAGTAGCTGGGACTGCTGGCACATGCCACCACACCTATCTAATTTTGTTTATTTTTTGTAGAGATG
AGGTCTCACTATGTTGCCCAGGCTAATTTTGAACTCCTGGCTCAAGTGATCCTCCTACCTTTGCCTGCCAGAGTGCT
GGGATTATAGGTGTGAGCCAACATGCCCAGCTGGGGATTTTATTTCTAAGCATTTTAAAATCAATGCAGGAAACAAA
TGCTATATAGCAGGTGTCGTAATATCAAATGTGTCCATTTCACGTAGGGCTTAGCCTTTATCATGTTATTCTAACAT
AAGAAAAACTACGCCAAAAATATAGTGTAGCCAGGTGCAGTGGCTCACACCTGTAATCCCAGCACTTTGAGAGGCCA
AGGCGGGCGGATCACCTGAGGCCAGGAGTTTGAGACCTGCCTGGGCAACATGGTGAAACCTCATATCTACAAAAAAT
ACAAAAAAATTAGCTGGAAGTGGTGATGGGTGCCTATCATTGCAGCTACTTAGGAGGCTGAGGCATGAGAATCAGTC
AAACCCAGGAGGTGGAGGTTGCAGTGAGTCAAGATCACGTCACTGTATTCCAGCCTGGGTAACAGAACAAGACTGCA
TCTCAAAACATATATGAAGTTTTTACCACCTAGTTTCCTGAGATCTAAAAATAGGGATTGTCTAAAAAATAAAAATA
AAAAAATGATAGTCTTTGTGAATGATGAATGAAAAAGAGTTAAAAGGAACCTTTTTGGCTGGATGCGAAGGTGACTA
TTGCCTGTAATCCCAGCACTTTGGGAGGCAGAGACAGGAGGATCACCTGTGGTCAGGAGTTTGAGACCAGCCTGGTC
AAAAAGGTTTGAGAACCTATGGTCAGGAGTTTGAGACCAAACTGGAGTTTGAGATCAGCCCCGTCTCTACTGAAAAT
ACAAAAATTATCCAGGTGTGGTAGCAGGTGCCTGTAATCCCAGATACTTGGGAGGCTGAGGCAGGAGAATCACTTGA
ACCCAGGAGGCAGGAGGTTGCAGTGAGCCGAGATCACGCCACTGCACTCCAGCCTGGGCATGATGGAGCAAGACTCC
ATCTCAAAAAAGAAAAAGGTTCTAGCCAGGCTGGTCTCAAACTCCCAACCTCAGGTAATCTGCCTGCCTTGGCCTCC
CAAAGTGCTGGGGTTACAGGCATGAGCCACCGTGCCCAGCTTTTGAATCTTTTCTTTTTTTGACAGAGTCTCACTCT
GTCACCCAGGCTGGAGTGCAATGGTGCAATCTCAGCTCACTGCAACCTCCGCCTCCCAGGTTCAAGCAATTCTCTTG
CCTCAGCCTCCCAAGTAGCTGGGATTACAGGTGCCCGCCACCACGCCCAGCTAATTTTTTGTATTTTTAGTAGAGAT
GGGGTTTTGCCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCACCTCAGCCTCCCAAAGTG
CTAGGATTACAGGCATGAGCCACCACACTGGCTGCTTTTGAATTGTTAGCTTAGATAATTTATAACCAGTGTTGGGG
TTGGCTAAGCAATGAACATTGGCCTAGCTTAATGAGAAATACATAAAAGTAAAATGAAGAGTTTTCTCAGAGCTCCC
AATCTCATTTTCAAGAAATGACAAAATCAGCCAGGAGCGGTGGCTCACACCTGTGATCCCAGCACTTTCGGAGGCCG
AGGCGGGAGGATTGCTTAAGCACAGAGGTTCAAGACCAGCTGAGCAACGTAGCAAAACTCTGTCTCTAAAAAATTAT
TCAGGGATTGTGGTGTGCACCTGTCATCCTGGCTACTCAGGAGGCTGAGGCAGGATGATCACTTGAGCCCAGAAGTT
CAAGGCTGCAGTGAGCCATGACTGTGCCACTGCACTCCAGCCTGGGTGACAGGGTGAGACCCTGTCTCATAAAACCA
AAAAGGAATGACAAGATTGGTTGGGTGCAGTGGGACATACCTGTAATCCCAGCACTTCGGAAGCTGAGGCAGGAGGA
GTTTGAGAGCAGGCTGGCAACATAGCAAGACCCTACAAAAAATTTAAAAAGTAGCCAGGTGAGGTGGGGCACACCTG
TAGTCTCAGCTACTCGAGAGGCTGAGGCACGAGAATCACTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCTGAGATT
GTGCCACTGCACTCCAGCCTGGGTGACAGAGCGAGACTGTCTTTTTCTTTCTTTCTTTTTTTT T T TTTTTTTTTTTT
GTCTCGCTCTGATGGAGTCCCGCTCTGTCACCCAGACTGGAGTGCAGTGGGGCAATCTGTGTTCACTGCAAGCTCTG
CCTCCTGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGATGCCCACCACCACGCCCGGC
TAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCACCGTGTTAGTCAGGATGGTCTCAATCTCTTGACCTCGTGATC
CACCCGCCTTGGCCTCCCARAGTGCTGGGATTACATGCGTGAGCCACCGCACCTGGCCAAGACTGTCTTAAAARAAA
AAAAAAGTGAAGGGAAAAGACAAGTAACAGAATTTTGTACTTTCAAATGAGTATATGCAGTATTGTGTCTATATCCT
GCCAGAAAAAAGGAAATACTATTTTAAAAAATCATGCACAAAAGGAGGGTATCAGTTAGTACAACTAATGAAATAAT
AATAACTATAAACAATTTTTATTTATTTATTTTTTTCTTGAGACAGGGTCTTACTCTGTCACCCAGGCTAGAGGGCA
GTGGCACAATCACAGCTCACTGCAACCTCGAACTCCCAGGCTCAAGTGATCCTTCTGCCTCAGCGTCCTGAGTAGCT
AGGACTATAGGCATGAGCCACTACCCCCAGATAGTTTTTAATTTTTTTTATAGAGATGGGGTCTCACTATATTGCCC
ATGCTGGTCTCAAACTCTGGCCTCAAGCCATCCTCCCTCCTCAGCCTCCCAACGTGCTGGGATTAGAGGAATAAGCT
ACTGCGCATGGCCTATAAACAATTTTAACTATGAAAAAGTAGAGTGTTTCAATCAATCACATGAATCAATCAATCAA
AAAAAAAARAAAGGTGTAGATTGGGGGCAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAG
ATCACCTGAGCTCAGGAGTTCAGACCAGTCTAGTCAACATAGCGAAACCCCATCTCTACAAAAAACTACAAGAATTA
GCTGGGTACGGTGGCATATGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGTGGGAGGATGGCTTGAGACTAGGAGG
TGGAGGTTGCAGTGAGCCGAGATTGCACCACTGCACTCCAGCCTGGGTGACAGAGCCAGACCCTGTCTCAAAAAAAN
AAAAAAAAARACGTAGAGCACTACCAACAGTTCTCCCTCATCCCAGAATAGAAAATCCCCCACCATTTCTTATGCAC
ACACTGCGACTCTTGGCCTCCCAGGCAGGGCGGTGCCTGTTCTGGACCAGATCCCAGGTCCAAGGGGATTTCCTCTA
CACCGCAGACTTCTCTTTGATCTTCCCTTCTTTGAAATTACAGGGCAGGGATGCGATTTCCATCCAGGTAGTTTTGT
TTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGATGCGGTTTCGCTCTGTTGCCCAGGCTGGAGTGCAGTGACGCGATC
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TATACTCACTGCAACCTCCACCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAAG
TGCATGCCACTGCACTCGGCTAATTTTTTTTGTATTTTTAGTAGAGACAGGGTTTCACCACGTTAGCCAGGATGGTC
TCGATCTCCTAACCTCGTGATCTGCCCGCCTCGGCCTCCCAAAGTGCTGGAATTACAGGCATCAGCCACCATGCCCA
GCCTAATTTTTGTATTTTTAGTAGATACAGGGTTTCACCATGTTGCCCAGGCTAGTCTTGAACTCCTGCGCTCAGGT
GATTTGCCCACCTCGGCCTCCCAAAGTACTGGGATTACAGGCATGAGCCAACATGCCTGGCCTGCCATATAGTTTAT
TTCTTATTTATTTTATTTTTTGAGACAGAGTCTCACTCTCTCACCCAGGCTGGAGTGCAGTGGCATAATCACTGTTC
ACTGCAACCTCCGCCTCCCGGTACAAGCAGTTCTGCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCACCTGCC
ACCACGCCCAGCTATTTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCGATCTCTTG
ACCTCAGATGATCCTCCCGCCTCAGCCTCCCAAAGTACTGGGAATACAGGTGTGAGCCACCATGCTCAGCTCCTGCC
ATCTAGTTTAGAACTCAAACATTTACCTACTGATGTGATTTTTATTTTTGTAGGCATTTGTCTTGGTTATAAGAGGG
CAGGGACCACATCTTACTCTCCAGAAGCCCTGACATTGTCCAGCTGAATGGGTCCCCAGCAGTGGTGCATGTACTGA
TGCAGGAGAGTGCAGTGAGGGATAGGAGGAAGCCAGGAGGCGAAGACGGGAGGATGTAAGGAGGAAGGTGCTGTGTA
CTCAGCAAAGGCACCCTGGGGGAGGCCAGGCTTACCTCTCTTTGCAGGAATAGTTTATGTTTGAAACACCTGGCTGG
GTGCGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGCCCGAGGTGGGCGAATCACCTGAGGTCAGGAGTTTGAG
ACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAATTGGCCGGGCGCGGTGGCTCACGCCTG
TAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCATGAGGTCAGGAGATCGAGACCATCCTGGCTAACAAGGTG
AAACCCCATCTCTACTAAAAATACAAAAAATTAGCCGGGCGCGGTGGCGGGCGCCTGTAGTCCCAGCTACTGGGGAG
GCTGAGGCAGGAGAATGGCGTGAACCCGGGAAGCGGAGCTTGCAGTGAGCCGAGATTGCGCCACTGCAGTCCGCAGT
CCGGCCTGGGCGACAGAGCGAGACTCCGTCTCAAAAAAATAAAAAAAATAAAAATAAAAATAAARAAAAATAAAAATA
CAAAAATTAGCCAGGTGTGGTGGCAGGCACCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCATTTGAA
CCCAGGAGGCGGAGGTTGCAGTGGGCAGAGATCACGCCATTGCACTGCAGCCTGGGCAACAGAGTGAGACTCCGTCT
CAAAAAAAARAAAAAAANAAAGTTTGAARCACTTACTGCTCTCTATTGCTCCTGCAACCTTTGTTTTCTGATTTTCTA
AAAATCATTTCTCCTCCGGGTGCTGTGGCTCATACCTATAATCCCAGCACCTTGGGAGGCCGAAGTGGGCAAATCAC
CAGAGGTCAGGAGTTCAAGACCAGCCTGGCCCAATATAGTGAAACCCCATCTCTACTAAAAACACAAAAATTAGCCA
GGCGTGGTGGCAGGTGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAACCACTTGAACCCGGGAGGCGGA
GGTTGCAGAGAGCAGAGATCACACCACTGCGCTCCAGCCTGGGCAACAGAGCCTCCAAAAAAATAAATAAAAATAAA
AATCATTTATCTCTCTTTTCTTACTTCTTagGATGCTTTCATTGCGATTTCGAGGAAATGTGATCAGGCAACAAGTCA
AGGATAACGCCAAATGGTATATCACTGATTTTGTAGAGCTGCTGGGAGAACCGGAAGAATAACATCCATTGTCATAC
AGCTCCAAACAACTTCAGATGAATTTTTACAAGTTACACAGATTGATACTGTTTGCTTACAATTGCCTATTACAACT
TGCTATAGAAAGTTGGTACAGATGATCTGCACTCTCAAGTAAACTACAGTTAGGAATCCTCAAAGATTGGTTTGTTT
GTTTTTAACTGTAGTTCCAGTATTATATGATCACTATCGATTTCCTGGAGAGTTTTGTAATCTGAATTCTTTATGTA
TATTCCTAGCTATATTTCATACAAAGTGTTTTAAGAGTGGAGAGTCAATTAAACACCTTTACTCTTAGGAATATAGA
TTCGGCAGCCTTCAGTGAATATTGGTTTTTTTCCCTTTGGTATGTCAATAAAAGTTTATCCATGTGTCAGAACAGAT
TTGTGGAATTTGCAGTTCTGCCTCTTGGATATTGGAATATCCAATATTTCAGGTACTGTGTTGAAGCATAAACATCC
CCCAGGCAAGAAACAGGCTTAAGACTTTGCTTAGTGCTGGGCACAATGTCCTCACCCCATGAGCCCACTCCCACTTC
CTAAAGCCCTGGGACCTGGAAAGTCCTTTTTTTACCTCTTGGGATTTGTCATATATGAAATGTTACAGAGATTGGTT
TTTTTTTTTCGCCTCCAATATAACAATAGAGTCTTAAACAAAAGTACTGATTGAAARATGGATATTCGGGCTCACGC
CTGTAATCTCAGCACTCTGGGAGGACAAGGTAAGAGGATCAACTTGAGGCCTGGAGTTTGAGACCAGCCTGGGCAAC
ACAGCAAGACCCTGTCTCTACAAAAAATAAAAACATTAGCTGGATGTGGTGGCACCCACCTGTAGTCCCAGCTACTT
GGTGGGCTGAGATGGGAGGATCCCTTGAACTCAGGAGTTCAAGGCTGCAGTGAGCTGTGACTCCACCATTGTAATCC
AGCCTGGGTGACAGAGTGAGACCCTGTCTCTTAAAAAGAAAAAAGGATATTTGAAAATCACATAAAGTAAAAGAAAT
AAAAACAAGTTTAATCACAAAGGCCAGCATTTTCCCCTAAATGAATTAAATATTAATAACTCCTAACAGCCTATATA
AACACATTTCTTTTTTATAAATGACGTGGAAATACTTGAAAGCCAGGTTTGTGTTTGTTTTGAGCAGAGCCAAGCAA
GGGAAATTTCAGAACACGCTTTGAACGTGTGAGATTCTATACCCTCCCTGGAGGTATGGGGGAGGGGAAAGCCACGG
GGTTAGGAAGTGGATACTGTTGGATAATTCAGTAGAAAAAGCCATAAGGTTTTTAATATTGAGAATTAGTTGAAAAA
CTTACTTAACCAAATTTGGCTATATAATTAAATAAATAATTATTCAGCCACATAAGCAAATCAAATTAATCAAATTT
CCTTCCAAATCAGTTTCTGAAGGAGAGACATGAAATAGGTTTGGCACCATTTAAATGAGATTCCAAACAATGAGGCC
GTTGTTCCCAACTGTGAATGCCTCCTGGTCGCTCTCCTAGAAACCGTTTTGTGGTGTTTGCACTTTTCAGTAGTGCC
AAGCTCTGGGCAGGACCAGGCATGCCAGGACCTTGAAAAGTGCTGCAAACGGCATCAGCCTCTATGCTGCCCGGTGT
GCATGGCAGGAGCAGGCCATTGGCTGGGCGGGTGGGAGGACCGATCCCCCACTGGTTTTCACTGTCTGACCGTCACAG
CTGCTACTGCCCCACTAGTTCTTGCCCGCGGCACAGATAGAGCCCATTTCTCAAGATGGGAATTGCAATAGAGAGCT
TAATTCGTGCAGAACCGGCCAAACAGGAGGCCGGAGCTTTATTCTTACATCAATCTCCCCAAAAATTCGGAGGCTAG
ACTTCTTCAAGGATACTTTGGCAGGCCAGGGGATTCGCTTCTGGGTGGAGCCACAGAATTGGCCATGGGGTGGGGTC
GGGTGGGGGCGGGGGCGGGGTTAGTTAGGTCCGGGTGGAGCCACTGATGGTCAGAAACACAAAANCCTGAGCCAGGC
ACGGTGGCTCACGCCTGTAATCCCAGCATTTGGGAGGCCAAGATGGGCAGATCACTTGAAGTCAGGAGTTGGAGACC
CACCTGGCCAACATGATGAAACCCCATCTCTACTAAAAATACAAAATGTGGTGGGGCACGCCTGTCATCCCAGCTAC
TCGGGTGGCTGAGGCAGGAGAATTGCTTGAATCCAGGAGGCAGAGGTTGCAGTGAGCAGAGATTGTGCCACTGCALCT
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CCAGCCTGGGTGACAGAGTGAAACTGCCTCAAAACAAAACAAAAAAAGAAAAGAAAAAAGAAATGCAAAAACCTGAA
AAGACATCTCAAAAGGCCAATCTTAGGTTCTACAGTCGTGATGTAACCTGCAGGAGTAACGGGGATTTACAAATCTT
GTGCCTGCCCTCTAGAATAATAACTAGAAACGGTGTTTATGTGTACACCTTGGCGGAATTTAGGCTTCTCTCATCCT
CCTAGCCTGGTGGTCTCTCACTAGCTTTATGAAGGTGGTTGAGTTTTGGGGAAGGGCTATTATTATTTTATTTATTT
ATTTATTTATTTATTTATTTATTTATTGAGATGGAGTCTGGCTCTGTCACCCAGGCTGGAGTGCAGTGGCACGATCT
TGGCTCACTGCAACCGCCACTTCCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTAGGATTACAGGC
GCACGCCACCACGCCCAGCTATTTCTTTTTTTTTTTTTTTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTT
AGTCAGGCTGGTCTCAAACTCCTGACCTTGTGATCCTCAAGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGTGCCC
GCTGCCACGCCTGGCTAATTTTTGTATTTTTTGTAGAGACTGGGTTTCACTATGTTGCCCAGGCTGGTCTCGAACTC
CTGACCTCAGGTGATCCTCCTGCCTCGTCCTCCCAAAGTGCTGAGATTACAGGTGTGAGCCACAGTGCGTGGCCAGC
TCACTCACTCTTGACACTGTTTCCACTTCTACTCCCCGACCCCCCAGTTCCTCAGTGTGGTGGATCCAGAAGTCTGC
TTTACACAACTGCTCCCTGTGGCCACCTTCCCATGGGACAGTTCCATGCAGCCTGTTCAGCTGGCCCCGCTGACCCT
CACACCCCACACAGACTACGCAGATATGCTGCAGTGCATTCAGTCACTGCAAGACCTCCTGGAACGCGTGACTGCTT
GCTTTATATTTTGTTTGTTTTTTTGAGACAGGGTCTCACTCTGTTGCCCAGGCTGGGGTGCAGTGGTGCAATCTCAG
CATACTACAACCTCCATCTCCCAGGCTCAAGCGATTCTCCTGCCTCAGCCTCCTAAGTAGCTGGGACTACAGGCGCC
CACGACCACGCCCAGCTAATTTTTGTATTTTTAGTGGAGACGGGTTTCACCATGCTGGCCAGGCTGGTTTCAAGCTC
CTGACCTCAGGTGATCCACCCACCTCAGCCTCCCAAAGTGCTGGAATTGCGGGCATGAGCCACAACGGGCATGTGTC
ACAACAGGCTGGCTAATTTTTGTATTTTTAGTAGACACAAGGTTTTGCCATATTATCAGGCTGGTCTCGAACTCCCG
ACCTCAGTTGATCCACCCACGTTGGCCTCCTAAAGTGCTGGGATTTCAGGTGTTAGCCACCTGTAAAAAGTTGAATT
TTTTTTTTTTTTTTTTTTGAGAGGGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGCAGCAGTGCAGTGGCGCA
ATCTTGGCTCACTGCAACCTCCACTCCCGGGATTCAAGTGATTCTCCTGACTCAGCCTCCCGAGTAGCTGGGATTAC
AGGCACCTGCCACCGCACCCGGCCAGTTTAACTTTTTAATAAATAAAACTGAAAAAATGTTTGATCTATTTAGGGGG
TACAGGTACAGGATTTCTACGTGCATATGTTGTGGAATGCTGAGGTCTTGGCTTTGAGTGTAGCCATGATTCAAATA
GTGAACATTGTACTCAATAGGAAAATTTTCACCCCTCACCCTCTTCCCATCCTCCCATCTTTTGGAGTCTCCAATAT
CTGTTGTTCCCCATGTCTACCTATTGTTTAACTCCTATGCATGAGAACATTCAGTATTTGACTTTGTTTCTGAATTA
TTTCACTGAGGATAATGGCCTCCAGTTCTATCCACAGTGCTGCAAAAGATATGATTTCATTCTATTTGTGGCTGAGT
CATGTTCCATGGTGTACATGTACCACATTTTCTTTACCCAGTCATCTGCTGATGGACACTTAGGTTGATTCCATATC
TTTGCTACCATGAATAGTGCTGTGATACACATATGAGTACAGGTACTTTTTTTTTTTTAACTTTTTGAGATGGAGTT
TCGCTCTTGTTGCCCAGGCCAGAGTGCAATGGCGCGATCTCAGCTCACTGCAACCTCCACCTCCCAGGTTCAAGTGG
TTCTCCTGTCTCAGCCTCCCGAGTAGCTGGGACTACAGGTGCACACCTCCACACCCGGCTAATTTTTGTAATTTCTG
TAGAGATGGGGTTTCATCATATTGGTCAGGCGAGTTTCATCATATTGGTCAGGCTGGTCTTGAACTCCTGACCTCAG
GTGATCTGCCTGCCTCAGCCCCACAAAGTGCTGGGATTACAGGTAAGTACAGGTACTTTTTGATATATAGATTTCTT
TCCCTTTGGGTAGGTACCTAGTAGTGAGATTGCTGGTTGAACGGCAGTTCTATTTTTAGTTCTTTGATAAATCTCCA
TACTGTTTTCTGTAAGGGTTGTAATAATTTACATTCCCACCAACAGTGTATAAGTGTTCCCTTTTCTCTGCATCATC
ACCAATATCTGTTGTTTTCTGACTTTTAATTTTATACTTATTTTTATAGAGATGGGGTCTCATGTTGTCCAGGCTGG
TCTCAAACTCCTGACCTCAAGTGATCTGCCCACCTCGGTCTCCCAAAGTGTGGGATTACAGGCATAAACCACCACAC
CTGACTGTTTTCTGACTTTTTACTAAATAGCATGTGCTTGGGTGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGG
GAGGCCAAGGCGGGAGGATAACTTGAGATCAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAACCCCACCTCCAC
TAAAAGTACAAAAATTAGCTGGGCGTGGTGGCAGGTGCCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAAT
CTCTTGAATCTGGGAGGTGGAAGTTGCAGTGAGTCGAGATTGAATTACTGCTCTCCAGCCTGGGTGACAGAGCAAGG
CTCCCTCATAATAACAATAGTAGTAGTAATAATAATAATAATGGCATGTGTCCTTCTTCAGCATGACCTTAACATTG
CTCCCATGGTGAGGTCGGGTCTGTGCTCCTCCCCCTTGAATTCAAGAAGGTCTGTGACTGGCAGAAGTGATTCAAGC
TAGGTCATAAAAGGTGACACCATTTCTCCGTGGTCTTCCCAGGATGCTTGCTCTTTGAACTCAGCCATCATGCTGTG
AGGAAGCCCAGATCACAAGGAGAGGCCACATTTTGATGTTCCAGTCAACAGTCCCAGCACAGGTTTCAGATGACAGC
CAACATCAGTTGCCAGACATGAGACTGAAGAAGGCTTTGTGAAGACTCCAGCCCCAGCCACTACAACAGCATGAGAG
ACCCCAAGTGAAAATCACCTGCCTGAACCCATCAACTCCCAGAACCATGAAAATAAAAAACTTTTTTTTTTCCAGAT
GGAGTTTCACTCTTGTTGCCCAGGCTGGAGTGCAATGGCATAATCTCAGCTCACTGCAACCTCCACCTCCCAGGTTC
AAGCAATTCTCCCGCCTCAGCCCCCCGAATAGCTGCGATTACAGGTGTGCGCCACCACACCCGGCTAATTTTGTATT
TTTAATAGAGACGGGGTTTCTCCATGTTGGTCAGGCTTGTCTCGAACTCCTAACCTCAGGTGATCTGCCCGCCGTGG
CCTCCCAAATTGCTGGGATTACAGGTGTGAGCCAACATGCCCCACAAGATTGTTATTTTAAGCACCTAAAGTTTTGG
GGTTATATATTACACAGTAAGAGTAAGTTAAATATCCTCCTGTCCTTCTAGCTTTTCAAATCTCTTACTCACCCAAA
CCTAGTCTCTCTCTGAACACCTGCTCTGCTTTAATCAATGTTTTCCCCATAGACCCAGCGAGAGGTAGGTTGGGTTA
TCTTCCTACTCTTCATGGCTGCTGAGAGACCATTTCTTCTTCTTCTTCTTTTCTTCTTTCTTCTTCTTCTTCTTTCC
TTCTTTCTGCCTCCTCCTCCTTCTTCTCCTTCTTTTTCTACCTCTTCCTCTTCCTCCTCCTCCTTCTTCTTCCTCCT
CCTTCTTCTTCTTCCTCTTCCTCCTCCTCCTCCTCTTCCTCCTCAACAGGGTCTCACCTCCTCAGGCTCAAGTGATT
CTCCCACCTCAACCTCCTGAGTAGCTGAGACCACAGGCACATGTCACTGTACCCGATTGGTTTCTTTTTATTTTTTG
TAGAGATGGGGTCTCACTATGTCACTCAGGCCAGCCTCAACCTCCTGGGCTCAAGTGATCCTCCTGCCTTGGCCTCC
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CAGAGTGTTGGGATTACAGGTATGAAGAACTGTGCCCAGCCTCATTTTTCATCTTC TTTAGCTAACCTAACTGTCTC
TGTGTTCTCCAGCATTCTATTCCCTTGAATACTCAATCTCCTGTGTGGCTGCTGCAAGTCCTGGGATCTTTTTAGGA
TTCCCTCTCTAAGGGCCATTTATTTATTTATTTATCTATTTATCTATC TATTTATTTATTTATTTATTTGAGACGGA
GTCTCGCTCTGTCGCCCAGGCTAGAGTGCAGTGGCGTGATCTCGGCTCACTGCAAGCTCTGCCTCCCGGGTTCATGC
CATTCTGCCTCAGCCTCCCGAGTAGCTGGGAATACAGGCGCCCACCACCACGCCCGGCTAATTTTTTGTATTTTTAG
TAGAGACAGGGTTTCACTGTGTTAGCCAGGATGGTCTCAATCTCCTGACCTCTCCCACCTGCCTCGGCCCCCCAAAG
TGCTGGGATTACAAGCAGAAGCCACCGCGCCCGGCCGGGCCATTCATAAAGTGGTGCGTTAATTTGCCCACAGTCCG
CAGTCCACATTGCAGCCAACAGCAAAGCCAAACGCCAGCTGTGCCTGGATCTCCCTACATACCACATTCACCCTTAT
CTCGCATACATTTCCTTCACTATGCTAGGACAAGAACACTTTTGACCTAATCAATGCACATGTTCTCAGTTCAAAGT
AAAACACATAATAAATAACCCCCTCCATGATGCTCACCTCCTGGTGAGTCTCTGTGTTAAAAGCAATTGTCTTCAAA
TCTAACTCCTGTGAATGTTTATACTTCTGTTTATTCTAAAACTCCCTAATTAGAGACTTCCCAGTATCTTGCAATTC
CTCAACAAGTCATAGGGAGCCCAGGAATAAATTATTAAAAAATAATTAGCAATAGGCTTTACCTTGTTTTATCATTT
AGTTGGTGATCTTTTCCAATTTAATTAGTCTTGCTGATATAGAAAACATTTTTAGAAGAGGCCTGTTGGGTTAAGAA
CAAGGCTCTTTCTAGCTGTTCTACAGAAGAAGGAGGAGGAGCGAGGAGGAAGGAGAAGGAGAAGAAAGAAAAAGAAAA
AGAAACAAGGCCCATTTTAGGAAACTTTTAGCCATGAGTAGAACACAGCCGAGGAAAACTCTGTTTTACATAAGAAA
TATATTTTGGCTAGGCACGGTGGCTCCTGCCTGTAATCCTAGCACTTTGGGAGGACAAGGCAGGCAGATCACCTGAG
GTCAGGAGTTTGAGATCAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCGGGCGTGG
TGGTGGGTGCCTGTAATCGCAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTTGAACCCGGGAGGTGGAGGTTGTG
CCACTGCACTCCAGCCTGGGTGACAGAGCGAGACTCCATCTCAAAAAAGAAAAAAGAAACAGATTTCACGAAAGCAC
ATTTAATGCAGGCAAATTTTGAGCATCAGAGAAATTGGTCTGGATTAAGTCCAGAGATACAGCATTGCTTTGGTTAC
AAGAATGGTTTGGAATCCCAGCTCTACTGCTTTAATAACTGCCTGTGCCTAGCAAGGTACTTAACCCCTCAGTATCT
TCTCCAAAAAATGGGGATGGCAGTAGTACAGTGGTCCATGCCTCAGAGTGTTTGACGAGAATCAATTACATGGTGGC
GGGCACATAATTAGTGCTCAATAAATGCTGTAGCTATTATCTTCATTCTTGTCTCTATGGGTGAAAGAAAAATGGCC
GGGCGCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGTGGGTGGATCATGAGGTCAGGAGATCAAG
ACCATCCTGGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAAAATTAGTTGGGCGTGGTGGCGGACGC
CTGCAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGGCAGGAGAATGGCGTGAACCCGGGAGGTGGAGCTTGCACTG
AGCTGAGATCGCGCCACTGCACTACAGCCTGGGCGACAGAGCAAGACTCCGTCTCAAARAAAAAAAAAAAAGAAAAG
AAAAAAGAAAAAAAGAAAAATGCAATACTGGATCAGATTAAATTCTTCCAGAAGCTGGCCGGGTGTGGTGGCTCACA
CTTCTAATCCCAGAACTTTGGGAGGCCAAGGGGGGCGGATCACCTGAGTTCAGGAGTTCAATACCAGCCTGGCCAGC
GTGGTGAAACCCTGTCTCTACTATAAATACAAAAATTAACTGGGCATGTTGGCGGGTACCTGTAATCTCAGCTACTC
AGGAGGCTGAGGCCAGTGAATTGCTTGAACCAGGGAGGCGCATGTTGCAGTAAGCTGAGATCACGCCACTGCATTCC
AGCCTGGGCGACAGAGAGAGACCCTATCTCAAGAAAAGCAAAACATATAAAAAATTTTTTAAATACAGATTTTTGGG
CTTTGTTTCATAGGTGATTCCCACCAGCAGAGAGACCTAAGAATGTGTATTTTTATCAAGCCCTCTAGTGACCTTTA
TGATCAGGCAAACTCAGGTAATAACATTGATTGTAGGGTTGGTGAGTGCTTATTTTCCAGGTTAAAATGATACTGGA
CATAGAGCAGCAGTTCTCAAATTTTAATGTGCTTAAGAATCACCAGGAAAGTTGTTAAAAATTAGATATCCAGAGAT
TTAGACATCCAGAGATTTAGATTCAGAGCTCTGGGAGACACTCAAAAATTTGCATTTTTAACCAGTTTCTTCTCTCT
AGGGTAAGTCATTCAGAGGCACTTGTCTTCATCCATTCTGTGCTGCTATAACAGGTAATTTATAATGAACAGAAATT
TATTTGGTTCAGGGTTCTGGAGGTTGATGAAGTCCAAGTAGAGGGGCTACATCTGCTGAGGGCCTTCTTGCTGTGGC
AGACAATGGCAGAAAGTATCATATCATGAGAGAGAGCAGAAAGGGGACCGAGCTCATCCTTCATAAGGAACCCACTC
ACATCATAATGAACCCCACTCCCACAATAACGGCATTCATCCATTCCTGAAGGCAGAGTCTTCATGACCCAATCACC
TCTTAAAGGTCCTACCTGTCAACATTATTGCATTGGGGATTAGGTTTCCAACACGTGAACTTTGGGGGATACATTCA
AGCAATAGCATTCTGCCCCTGACCACCCAAATTCATGTACTGCTCACATGCAAAATACATTCATTCTATCCCAATAG
CTCCAAAAGTCTTAACTTGTTTCAGGAGGACCACCTCAAAAGTTTAAAGTTCAGAGTCTCATCTARATCAGATATGG
GTGAGAACCAGGGCACAATTCATCCTGAGGCAAATTTTCCTCCAGCTGTGAGCATGTGAAATTAAAAAAAAAAAAARN
AAGTGATGTGCTTCCAAAATACAATGGTAGGACAGATATAGGGTAGACGTTTTTTCTTTTCTCTTCTCTTCTCTTTT
CTTTTCTTTTCTTTTCTTTTCTTTTTGAGATGGAGTTTGCTCTTGTTGCCCAGGCTGGAGTGCAATGGCGCGATCTT
GGCTCACTGCAACCTCCACCTCCCAGGTTCAAGTGATTCTCCTGCCTCACCCTCCTGAGTAGCTGGGATTACAGGCA
TGAGCCACCGTGCCCAGCAGACGTTTTCATTTCAAAAAGGAGAAATAGGCCCAAAGAAGTAACAGGCCCAAAGTAAG
TCCAAACCCAACACGGCAGACAAATTAAATCTTAAGACTCCAGAATAATCTTTTATTTCCTGCACTGCTACCTGGAT
ACATCAGGAGGGTTGAGTCCCCAAAGCCTAGAGCAGCCCTGCCCCTCCAGAGCTAGCACTATAGGGCTACTATACTG
CTGTGGCCACTGGGCTCAGTTCACACAGCAGCTCTCATGGGTTGAAGTATCATGCCTTCAGCTCTCCCAGGCTGGAG
TTGCACATTATTCACTCTGTAGGTCAGCCAGGTGCAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGG
CAGACGGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACA
AAAATTAGCTGGGCATGGTGGCGCACACCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACC
CAGGAGGTGGGGGTTGCAGTGAGCCAAGATTGTGCCACTTCATTCCAGCCTGGGTGACAGAGCAAGACTCTGTCTCA
AAAAACAAGCAAACAAACAAAAAACTCTACAGTTCTTGGATCTCAGAGGTGGCCCCACTCTCACAGCTCCATTAGGC
ATTGCCCTGGTGGGGGCTCTCTGCAGTAGCTCCACCTCTGTGTCAAACTTCTGCCTGGGGCTCCCGACTGCTCAATA
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CATGTTTTGAAATCTAGGTGGAGGCCACCATAGCCCCACAGCTTATACTCTGCACATATGCTGAGTTAGCACCATGT
GGATGCCACCATGGTTTATAATCCTTCATCTTCTGGAGTGGTGGCTGGACCCACTTAGGCCATTGAAGTTCGTTGTA
TTCGTCCATTCTCACACTGCTAATAAAGACATACCTGAGACTACGTAATCTATAAAGGAAAGAGGTTTAATGGACAC
TGTTCAGCATGGCTGGGGAGGCCTCACAGTCGTGACGGAAGGCAAAGGAAGGCTGAAGGCACATCTTACATGGCAGC
AGGCAAGAAAGCGTGTACAGAGGAACTGACCTTTTATAAAACCATCAGATGTCATGAGACTTATTCACTACAGCATG
GGAAACACCTGCTCCCATGATTCAATTACCTCCTACTGGGTCCCTGCCACAACACCTGGGGATTATGGGAGCTAAAA
TTCAAAATGAGATTTGGGTGGGGACACAGCCAAACCATATCACTGATTTTTCCCCAGGTTCCCCCATATAAGTCAGT
GGATGCAGATGGATACTTGTGACAAAGGGCACCATTGAAGTCCAGACACTAAATATGCTGAAGTCCCAGCTCCTGCC
CTGCCAGGATACCCTGTCCCACCTGCCAGGACCTCCCCTCAACCACCTCCCTGTTCAGGTCAGGAGATGCCCATATA
TTCAAGAGAGAGTTTTCATAATTTTCTTTTCTTTTCTTTTCTTTTTTTAGACAGAGTCTTGCTCTGTTGCCCAGCCT
GGAGTGTAGTTGCATGATCTCAGCTCACTGCAACCTCCATCTCACGGGTTCAAGCGATTCTCATGCCTGAGCCTCCT
CAGTAGCTGGGATTACAGGCACACACCACCATGCCCAGTTCATTTTTTGTATTTTTAGTAAAGGCAGGGTTTTGCCA
TGTTCTCCAGGCTGGTCTCGAACTCCTGACCTCGAGTGATCTGCCCCCCTTGGCCTCCCARAAGTGCTGGGATTACAG
GCGTGAGCAGCCCAGCCAGTTTTCATAATTTTCTTTACTTCCACTGTGGTGGGAGAACTGGCTTCAGAGAAAGCCAT
CCTTTACAGATGAGGTGGCCCCACCAGGAACAGGTTTCAATCAGGTGTTTTGGAGGCAGTGATGCCTGTGAACCCTG
GTGAGAAGGAGCGTGGCATGAACATCAGGAACCAGACTTCACCCTGGAGAAGGAGAGGCCACAGGTGGGGCTGAAGG
AGCAGTTCTCACAAGCAATCCTGTGGGCACTGGGGCCACACCACGCACCTTTGTGCACAAGTGTCAATGTGGCTCAG
AGTGGGGTGGAGGACTCAGGGTATTAAAAGCATCAAGGAATCCAGGGGAGAGCCACCGCACCCAACTTTACTTTCAC
CCGCAGGCTGATGCAGCCTGAGGAAATGTTACTCCACAACGACCTCAATTCTACACACAGAACCTGTTCGCCAGGCC
CTTGCCACAGGCTGTCATCTCAAAATGGGGGCCGTCAAGGCTTGTTAGAATACCTGGTACTGAGAGGAAAATTATAT
ATATATATATATATATATATATATATATATATATATATATATATATATATATATATTTTTTTTTTTTTTTTTTTTTT
TTTTTTGAGATGGAGTCTTGCTCTGTAGCCCAGGCTGGAGTGCAGTGGTGTGATCTCGGCTCACTGCAAGCTCTGCC
TCCCGGGTTCACGCCATTCATTCTCCTGTCTCAGCCTCCCGAGTAGCTACAGGTGCCCGCCACTATGCTCGGCTAAT
TTTTTTATATTTTTAGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTTGCTCTCCTGACCTCGTGATCTGC
CCGTCTCGGCCTCCCAAAGTGCTGGGATTACAGGTATGCGCCACCAGGCCTGGCTAATTTTTGTATTTTTAGTAGAG
ACAGGATTTCACCATGTTGGCTAGGCTGATCTCGAACTCCTGGTCTCAGGTAATCCTCCCGCCTCGGCCTCCCAAAG
TGCTAAGATTACAGGCGTGAGCCACTGCGCCCAGCCTAATTTGAACATTTTAAAATCTTGTTTTAATGTTGARATAA
AATCTCAAGTTGGTTTTTAAAAAGCTCTGTCTGAGTTGTGATGACTCACATCTGTAATTTCAGTACTTTGGGAGGCT
GATGTGGGAGGAACCCCCAGGAGTTCAAGACCAGCCTGGGCAACATAGGGATACCCAGTATCTCTATAATAATAATA
ATAATAATAATAATAATACAAAAATTAACCAGGTCTGGTGGTGGGCACCTGTGATCCCAGCTACTTGGGAGGCTGAG
GCAGAAGGATCGCTTGAGCCTGGGAGGTCAGGGTTGCAGTGAGCTGAGACTGCACAACTGCACTCCAGCCTGGGCAA
CAGAGTGAGACCCTGACTCAAAAAAAAAAAAAAATAGTGCTTAGTGCCACATGCCAGGAACCACGATGACAACAAGT
CAGAAGGGTGTTAAGTCAGGGACCACCAAGAGCTGGCGGGGAGTCTGACTGCGGGGACCCTGCCCTTTTCCAGAAGG
TGAAGGTGCAGAGAAGCTCGAAAGGATCACGACTTCTCACCCTGGCCCTGAACCCACTCACATCAGCAGCTCTCAGC
ATAGCCAACTGGACAGCTCGCACCAATAAATTAARACCTTATTTCTTGCCGGCACAGTGGCTCATGCCTGCAATCCCA
GCACTTTGGGAGGACCAAGTGAGAAGATCACTTGAGTCCAGAAGTTCAAGACCAGCCTAGGCAACATAGTGAGACCC
TGCCTCTAAAGAAAATTACGTGGGAGCTGTGGCATGTGCCTGTGATCCCAGTTACTCGGGAGGCTGAGGCAGGAGGA
TCTCTTGAGCTCAGGCGGTTGAGGCTGCAGTGAACTACCGCACAGCGGCACTCCAGCCTGGAGAACAAAGCAAGACC
TTGTCTTATAACAAAATAAAAAAGAAGCAAGCCAGCAGGTCTAATCCATACTTAAGAGGAGGGTATCAGCCAGGCTG
ATATCCTCCCAAGCTACCTGGGAGACTGACACATGAGAATCACTTGAACCTGGGAGGTGGAGGTGGCAGTGAGCTGA
GATCACGTCACTGCACTCCAGCCTGGGCGACAGAGCAAGACTCCACCTCAAAAAAAANANAAAAGAAAGAAAGAAAA
GAAAAGCCCCTTCAGACTGAGTCATCTGCACAATGCCTGAATTCCTGCTATAGCCCCGGCTGATTGGCTTTTCGTTC
TACGTCTGCATAGTAACATGGTTAGAAAAGATATCCTAGTTATGTTGCAATGAARAATGTCTACCTGTAACACTCAC
TATTTCTTGCAGGTACCTATAACCTGTGGAAAGGGTGAAAAGCTCAGAGAATTCTATTGTCTATTTTATTTTATTTA
TTTTTGAGGCAGGGTCTTGCTCTGTCATCCCAGTTGGAGTGCAGTGGCATGATCATAGCTCACTGCAGCCTCAAACT
CTTGGGCTCAAACAGTTCTGCCTTAGCCTCCCAAGTAGCTAGGACTACAGATTTGCACCACCACACCCGGCTATTTG
TTTGTTTGTTTGGTAGATATGGGGGTCTCACTATGTTAGCCAGTCTGGTCTCARACTCTTGGACTAGAGTGATCCTC
CCACCCTGGCCTCCCAAACAGATGATGGGATTACAGGCCTGAGCCACCATGCCTGGCCATCTACTCTAAATGTTAGT
TAACTGCTTTGATGGGCTGGGCGCGGTGGTTCATGCCTGTAATCCCAGCACTTTGGGAGGCTTGAGTCGAGCGGATC
ACGAGGTCAGGAGTTTGAGACCAGCCTGGTTAACATAGTGACACCCCATCTCCACTAAAAATACAAAAAACTAGCTG
GGTATGGTGGTGGGTGCCTGTAATTCCAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTCGAACCCGGAGGTTGCA
GTAAGCCGGGATCGCACCACTGCACTCCAACTCGGGCAACAGTGAGAGACTCCGTCTCAAAAAAAAAAAAACACCCC
AAAAACTGCTTTGATGAAAGCTAAAGAGTAAACTGTAAATAAAAATTAGGCCTAATTTTTTGTTTGTTTTTTGTTTT
TGTTTTTGAGACCAAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGGCATGATCTCGGCTCATTGCAGCCTCTAC
CTTTCAGGTTTAAGTGATTCTCATGCCTCAGCCTCCCAAGTAGCTGGGATTACAGATGCCTGCCACCATGCCCGGCT
AATTTTTGTATTTTTAGTAGAGACAGGCTTTCACCATGTTGGCCAGGCTGGTCTCGAGCTCCCGACCTCAAACAATC
CACCCACCTCGGCCTCCTAAAGTGCTGGGATTATAGGTGTGAGCCACCATGCCCAGCCAAGATTAGGTCTAATTTTT
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AAAGTCACCTGGAGCATAGAAAATGTTTCTGCAATTATTAATCTACTTTTTTTTTTTTTTTTGAGACAGGGTCTCAC
TCTGTCACCCAAGCTGGAGTGCAGTGGTATGATCATGGGTCACTAAAGCCTCACCCTCTTGGGCTCAAGCAAGATCT
TCCTGCCTCAGCCTTCCAAGAGCTGGGATTACATGTATGCACCACCACGCCCAGCTAATTTTTAGTTCTTGTAGAGA
CAGGGGTCTCACTATGTTGCCCAGACTGGTTCTGAACTC TTGGGCTTGAGAGATCCTCCCACCTTGGCTTCCCCAAA
TGCTGGGATTACAGGCATGAGCCACCACACCTGGCCTCACATATTTTGACGTC TAAAACACCAAAGATATTTTTAAG
GAGCTGAACAAACCAGTAATTTTTAAAGAAAAAAGTAGTGGGAGCATCTAGTACAACCAAAACCAGGCATCAAAGTC
AGCAGTTAAACATTCCAGGCTGGGCACAGTGGCTCATGCCTGTAATCTCAACACTTTGGGAGGCCCAGGTGGGAGGA
TTGCTTGAGCCCTGGAAAGCGGAGGTTGCAGTAAGCCATGATCATGCCACTGTATTCCAGCCTGGAAGACACAGTGA
AGCCCTGTCTCAAAAATAAAAGAACCAATAAATAAATCCAGAACCAGTGCTCACTTCGGCAGCACATATACTAAAAT
TGGCATGACATGGAGAAGATGAGCATGGTACCTGGGAAAGTATGACACACARATTCATTAAGCATTTCATATTTTTA
AAAAACATTTCGGAACCAAGAAAATAAATGAATCAAAAGAAAGGGAAGACCCTGGTGATTCCTTTGATATTAGAARA
AATCAGCCAGGCGTGGTGGCTCATGCCTGTAATCCCAGCAATTTGGGAGGCCGAAGCGGGCGGATCACTTTAGGTCA
GGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACTCCGTATCTACTAAAAGTACAAAAATTAGGCTGGGTGTGGTG
GCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGGGGGTGGATCACCTGAGGTGAGGAGTCCAAGACCAGCCT
GGCCAACATGGCACCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCTGCCTTGAAAATAATAATAATAATAAAA
ATAATCAATTGCAGATAGACCATAGACCTAAATGTGAAGAGGTAAAAACAATAAATC TTTTAGAATTGCTCTGTTCA
TGTATGGCTATTGAGCACTTGAGATGTGCTATTAAGTGTAAAATTTGCACTGGATTTTAAGCACTTAGTAGGAAAAA
AAACTAAAAATATCTCAATTTTAACATTACAATTTTGAAATAATAATTTGGATATACTGAGTTAAACACTACTAAAA
TTAGTTTTATCTGATTATTTTTGTTCTTTTAATGTGGATACTAGATCATTTTAAATTGCATATGTGGCTTACTTCCT
ATTTCTATTGGACAGCACTAATGTAGAAGGTAATAAAAGATATATACTTTCAGGACGTCAAATTAGGAAAAGGTGTG
TTAAATTGTATTTCAAAAGCATGAATCAGGCCAGGCGTGGTGGCTCACACCTATAATCCCAGCACTTTGAGAGGCTG
AGGCAGGCAGATCACTTGAGGTTGGGAGTTCGAGATCACCCTGACCAACATAGTGAAACCCTGTCTCTACTAAAAAT
ACAAAATTATTTGGGCATGGTGGCGCATGCCTGTAATCCCAGCTATTCAGAAGGCTGAGGCAGGAGAATCGCTTGAA
CCCAGGAGACAGAGGTTGCCGTGAGCCGAGATCCCAGCCTGGGCAACAAGAGTGAAACTCCATCTCAAAAARAAARA
AATCCATGAATCATAAAGGAAAAGACTAATAGATTAATATTTGACCACACTGAAATTTTGCTGTCAAAAAGACGTAA
TTGAAAGACTAAAAAGCCACAGACAGGAAAATACATTTGTAGCGCCTACAAGTCTCAAAGCACTTATGCCAATAATA
TATAAACTCCAGCCAACTGATAAAGAAAAGACAACCCAATAGAAACATAGGARAACATCCGGAAAAGATGCTTCACA
AAAGAGAATCGTTAAATGACCAGTAAACATAAAAAAGTGTTCAGCCTCATTAATAAATCAGAAAATGCACATTAAAA
CCATAATGAGATACCACTACAAACCCACCAGAATTACTATAATTAAAAGAGTCGACAAGACTGTGGAGCAACAAAGA
TATATATTTATTCTTGTTTTTAGATGTCTCTCTCTCTATATAAATGTGCACCCAGAGACATCTAAAAACAATGGTCA
TGACAGTATTATTTGTAATAGCCCAGGTTGAAACAACCCAGTGTCCATTAGCAGTTGAAGGACTAAATAAATGGTGG
TATATCACAGAAGGGCACAGTACATAGTAATGAAAAAAAAGAAACCACAGCTATATATAATAGCATAAATGAATTTC
ACAAGCATAATGTTGAGCAAAAGAAGCCAAACACAAAAGCATGCAAACTGCATAATTCCATTTATATAAGGTAAAARL
CAAAAACAAACCCAGCTAAGGTGATCTACAGTTTTAGAAGTCAGGATGGGGGTTCCCTTGAGGAGGAAAGAGAAGAC
AATGTTGGCCGGGCACAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGATGGATTACGAGGTCA
GGAGATCGAGACCAGCCTGGCTAACACAGTGAAACCCTGTCTCTACTAAAAATGCAAAAAATTAGCTGGAAGTGGTG
GCGGGCACCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATGGCATGAACCCAGGAGGCGCAGCTTGCAGT
GAGCCGAGATCGCCACTGCTCTCCAGCCTGGGTGACAGAGCAATAATCCATCTCAAAAAAAAAGAGAAGACAATGTT
TGGGAAGGGGTATGGGGGGATTCTGGGGTGCTGTTAATGTTCTATTTCATGACTTGTGTGTTAAAAATGTGTATTTT
GGGCTGGGCGCAGTGGCTCACACCTGTAACCCCAGCACTTTGGGAGGCCAAGGCAGGTAGATCACCTGAGGTTAGGA
GTTCAAAACCAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAATTAGCTGGGCATGGTGGCA
GTGCCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAAAATCACTTGAACCCAAGGGTGGGAGGTTGCAGTGAGC
CGAGATCACACCACTGCACTCTAACCTGGGCAACAAGAGCAAAACTCTGTCTCAAAAAAAGTGTATTTTGTGATGAA
TTTGTATGATCTATATATTTTTGAGGAAAGCGCCTTCCTGTGATGCACAATAAAAAGGTTTTGTTTTTATTTTGTAT
TATTTCAAAATATTTTTAAAATTTAATATCTAAATATACTATTTTAGATATTCAAAATTTCTGATGATGGCTTCACT
TTTGCATCATAACATCTTTGCAATTAAATCAATTAATGTGATTAAATCAATCCATTTTTGTAGTTGGGTTGGTTCTG
TGATTGCGTCATTGTGTGCCCCGACAGTCTTTAAGAGTGCCAATAAGTATATATATGTGTAATTTTTAAAAACAATT
TTATAATTTCAACTTTTATTTTAGATTCAGAGAGTACATGTGCAGGTTTGTTACGTGAGTATTTCGCATGATGCTGA
GGTTGGGGGTATGAACGATCCCATCCCCAGATAGTGAGCATGGTACCCAATAGGTGGCTTTTCTGCCCTTGCCTTCC
CCCTCTCTTCCCTCTACCCCCTCTAGTAGCACCCTGTGTCTGCTGCCCCATCTTTATGTCCATATGTACCCAAAGTA
TGTCCATATGTCCCACTTGTAAGTAAGAACATGCAGCATTTGGTTTTCTGTTTCTATGTTAATTCTCTTAGGATCAG
GGCCTCTGGTTGCATCCATGTTGCTGCARAAGACATGATCTCATTCTTTTTTATGGCTGTGTAGTATTTTACAGTGT
ATATGTACCACATTTTCTTTATCCAGTCCACCACTGATGGGCATATAAGTTGACTTCATGTCTTTACCATTGTGAAT
AGTGCTGCGATAAACATACAAGTGCATGTGCCTTTTTGGTAGAATGATTTATTTTCTTTTGGGTCTATACCAAGTAA
TGAGATTGCTGGGTAAATGGTAGTCCTGAGCAGACTGTTTGAGGCCAGGAGTTTGTGACCAGCCTGGGCAACATGGC
AAAACCCCATCTCTACTAAAAATACAAAGAAATTAGCTGGGCATAGTGGCACATGCCTGTAGCCCCAGCTACTTGGS
AGGCTGAGATGGGAGAATCACTTGAACCCAAGAGACGGAGGTTTCAGTGAGCTGAGATCACACCACTGCACTCCAGC
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CTGGGTGACAGAGCAGGACTCTGTCTCAAAAAACAAAAAAAAGACAATGTGAGAATCTTAAAAGCTCAGAGAGAAGA
GTAACTCTCACAGACAAGGGATCCGGTTAACATTAGCAGCTGATTTCTCAGCAGAAAACTTGGAAGGCCAGTAGATA
GTGGATTATATATTTAAAATAATGAAGAAACATGTCAATTGAGAAGTCTATAGCTGGAAAACCTGTCCTTCAAAAAT
GAGGGAGAAATTAAGACATTTCCAGCTTTTTTTTAAAAGCTGAGAAATCCATTTATCTCTAAATTTGCCATACAAGA
AGTGTTAAAGTCCTTCAGGTTGAAATAAATGAACTCTAGGCAGTAATTATATAAGTAAATAAGCAAGTTATATGAAT
ATATAAAGCCCTCTGGTAAAGGTAAATACATAAACAAACATAAAAACAGTATTATTGTAATTTTGGTTTGTAACTCC
GCTTTTTATTTTCTACAGGATTTAAAAGACAAATGCATAAAATGTAATTATAAATCTGTTAGGTGGTGTACAATGAA
TAAAGATACAATTTGTTACATCAATAACCTAAAAAGAGTAGACCTATATAGCAGTAGAATTTTGGTATGTGATTGAA
GTTAAGTTGAAATAAATTCAAATCAGAATGTTATAACTCCAGGATGTTATATGTAATTTTCATAGTAACCAAAAACG
AAATCTACATAGAATATACACAAAAGGAAATGAGAATAGAAACAAAACTTGTCACTACAAAAAAAATCAACTAAAGA
TAAAAGAAGTAAATAATTGAGAAAATGACTGGCAAAAATCAGTAACTGACGTATTAAAACTTTCCATGCTACATAAA
TCTGGAAACTCTATTTCACATGAAACTGGAGCTGAAAGAGACAAATATTTACTTATAAAGTTAAAAGTTATATGGAA
AACCAACACTAATTTTTTTTAGAAAAAATTATGGAAAATAAAAATATGCCTTATAGTATCATATAATATCATGTTTT
ATAGCTCTTGGAAAATAGAAAATAAAATGTTCTGTTAGCATGAATCCTTCTGTGCCCTCAAAAACCCTATGGATTAT
ACCATTATTACCTAAAAAGTCTATTCTCAAATGCAGCACAATGATAATTTTTATAAGGTAGATGTTATTTTTAAATA
TGGAATAATATTGGTGATTTCAGTTTCAGTTTTAATAACATTGGATTAAGATGAAAGAATGAGAAGATAAAGGTCCC
TCAGCAATATAACTCACAAACATCTTCAGAAGCAGTAAGAAGTTACATTAATTATCTTTTGAAAGTCAATAATCTAC
ATTTTTAATGTATGCATATGGCATAGCTAATGTACTATTGCTGGGTCCATTTATTCAATGAATAATTGCTGCTATGC
GTCAGACATTTTTCTAGGCCTAGGAATGGATACATAAGTGAACAAAGCAAAGATTCTGGTTCTTGTAGAGTTTCCAT
TAAAAGATCATTTAGTAAAATTTTTCTTCCCCCAAATTATAAAATCTGTAAGATGATTTAACAATATGTATAAAAGT
CATTGTGGGTCAGGCACAGTGGCTTATACCAGGTGTGGTGACTCAGCGCTCTGTCACCCAGGCTGGAGTGCAGTGGC
GCAATCTCTGCTCACTACAACCTCTGCCTCCTGGCTACAAGCGATTCTCCTGCCTCAGCTTTCCGAGTAGCAGGGAC
TACAGGTGCACAACACCACACCCGGCTAACTTTTGTATTATTAGTAGAGATGGGGTTTCGTCATGTTGGCCGGGCTG
TTCTCAAGCTCCTGACCGCAAGTGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCAC
ACCTGGCCTTATTTTCTACAACTTTGATAACTTTGGCATATACCCCAAATCTGTAACACATAATATTATCATTCAAA
TGCAACTCTTTCTCTAGCTTTTGAATTCTTTATTCTAATATCAGTTTTAAGTCTGACACAAAAGCATGGGAGTTCTT
ATCAAATTCCAACCTTTTATCATAAAAACTGTCAAGAAATTATCAGTAGTAGAACTTAAAAAGGAAAATAGGCCTAT
TAATTAGATTTGTATAACTTAACATTTTATGCCTATGAGTCCCCAACAAAGCCTCCAGCTTCTATTTGGATATAARA
GTTAAAAGTCACTACTGGATCCAAAAGCAGGACTATGGTAAATAAATTTCTCCACCTAACCAGCTCCTTTTACATGA
TGCTACGTGTTTCTTTTGTTTTTTCATTTTGGCAAATATTGATTGAAAGTCATATTTGTGTTAGTGTACGTCCTAAG
TGCCAAGATACAGAATCTGAARAGAGGGACACAGGATCTGCCTTCTGGGAGTTCATACTTTTTTTTTTTTTTTTTTT
TTTGAGGCGGAGTTTTGCTCTTGTCACCCAGGCTGGAGTACAATGGTGAGATCTTGGCTCACTGCAACCTCCACCTC
CGGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCAAGTGGCTGGGATTACAGGTACCGGCCACCAAACCCAGCTAAT
TTTTGTATTTTTAGTAGAGGCAGGGTTTCATCATTTTGGTCAGGCTGGTTTTGAACTCCTGACCTCAGGTGGTCCAC
CCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACACCCCGCTAGGAGTTCACACTTTAGTTGGG
GAAAATATACAATAAGCAAGCCAATTTTTAAAATGAGAACTTCAGAGTTAAATGCTACAAAGACAATCTCACAGGAA
GTTGCGATGTAGAATGATAGGGCTCTCAGAATAGTAAGAGARACTATTATTTCTTACGATGTTTGTCTTTCTTTGTA
TCGGTGCTCAGCTGAGTCTGCAGTGCTTCGGAGGCAGCTTTCATTTTATAAAAATCTATGATTTCTCCTTCCAGTTG
TTTTTTCTCTTCCTCGAGCTTCCTTATCTCCTCCTGTTGAATCATTTTAAGATGCTCGAACTTGTCCTGCAGCTGTG
AAACCAATGTGCAGTTGTGACACCAAAGCACAGTGTGGCTGAACACCCAAAAGAATATGCTTTTTTCTAAATATCAA
ACAAACCCAAATCATCACAGTAGAGCATGATCTTAATAACAACCTCAAAAACTCAGGAGTAAACACTGAGATATGGA
ATTTTTCTTTTCTTTCTTTTTTCCTTTTTTGAGATGGAGTCTCACTCTGCTGCCCAGGCTGGAGTGCAGTGGCGCGA
TCTCAGCTCACTGCAACCTCCATCTCCTGGTTCGAGTGATTCTCCTGCCTTAGCCTCCCGAGAAGCTGGGACTACAG
GCATGCACCACCATGCCCAGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTT
GAACTCCTAACCTCAGGTGATCCTCCCGCTTTGGCCTCCCAAAGACTTTTTTTTAATATAGAAGCAAGGTCTCACTA
TGTTGCCCAGGCTGGTCTCAAACTCCTGAGCTCAAGTGATCCTCCCACCTCAGCTTCCCAAAGTGCTGGGACTGACT
GGATGCAGTGGCTCATGCTTGTAAACTCAGCACTCTGGGAGGCCAAGGCAGAAGGATCGCTTGAGTCCAGGAGTTCA
AGACCAGCCTGGGCAATGTAACACAATAGTAAACTTCAACAGGAGAGAGCATCTGTAAAATTGAATATAGATCATCT
GAAATTATCCAGTGAGAGGACAAAGAAAAAAAGAATAAAAAAGAGAAAAGAAGGCTGGGCGTGGTGGCTCACACCTG
TAATCCCAGCACTTTGGTAGGCCGAGGCAGGCAGATCACAAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATAGTG
AAACCCCGTCTCTACTAAAAATACAAAAAGTAGCTGGGTGTGGTGGTACATGCCTGTAGTCCAAGCTATTTGGGAGG
CTGAGGCAGGAGAATCACTTGAACCCAGGAGGCGGAGGTTGCAGTAAGCCGAGACCGTGCCATTGCACTCTAGCCTG
GGCAACAGAGAGAGACTCCATCTCAAAAAAAGAAAAAAAAAGAGAGAGAGAAAAGAAAGCCAATGAGACACCATTAG
GCAAACCACTGTCAGGTTATGGGAGTCTGAGAAGGAAAGTAGAGAAAGGAGAAGAAAGCTTATATARAGAAAGRAATG
GCTGAAAACTCTCTAAATCATGGGAAAGATTTAGACATCCAAATCCATGAAGCTTAAAGATTCCTAAAGAGGTTCAA
ACCAAATAGATACTCACCAAGTCACAATATAATCAAATAGTCAAAAGTCAAAGATTTTTTAAAATGTTGAAGAGGCA
AGAGAAAAGTGGCATGACATAGACAAGAGAATCTTCATTAGACTATCAGCAGATTTCTCAGAAGGAACTTTGCAAGT
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CAGGAGAGAATCAAATAATACATTCARAGTGCTGAAAGAAAAARACTGCCAGCAACTAATACTATGTCTGACAAAGCT
AACCTTCAGAAAGAAAGAAGAAATAACATGTTTCCTCGACAAACAAAGCTGAGGGAATTCAGGACCACTAGGTGTAC
CTTAAAAGAAATGCTTAAGGGAGTTTTTCAAGTAAAAATGAAAGAATGCAGCTGGGCATGGTGGCTCATGCCTGTAA
TCCCAGCATTTTGGGAGGCCGAGGTGGGTGGATCACCTGAGGTCAGGAGGTCAAGACCAGCCTGGCCAACATGGCGA
AACCCTATCTCTACTAAAAATACAAAAAATTAGCCAGGTGTGGTGGCAGCTGCTGAGATTGCACCACTGCACTCCAG
CCTGGGTGACAAGAGCCAAACTGCATCTCAAACAACAACAACAACAAAAAACTTGAGGCCTGGCCTCCTACTCCCCT
CCCACTCCCCTTCTCCAGGCCCAAGCCACCTTGGCTGAGGAGGGGGCTGAGGAAGTGTGAGCCCCTGCCAGGAACCC
CTGCCCAGACCATGTACTCGGCCCACAGGCCCCTGATGC TTGCATTCAGCAAGGCCTCCCGTGGCCTCGGCATGTTC
AGGTAGAGGAACGTGGAACCTCGCTCTTTGGCTGTGTTCCCCTGGTACTCCATCTCCTTCCTGACCCCTCCCTGCAG
CCACGCAAAGCCCAGCAACCTGCCAGACACTCAGTGGCCTCCAACTAGACAAAAGAACCTGCTGAGTTGGCAGCTGT
TGCTCATGAGCGTCCACCAGGTGGGACAGGGAGTGCTGACCCTGGGCGGCCCCCTGAAGCCACCTGCCCTGAAAGCC
CAGGGCCCAGAACCCCACACACTTTGGGGGTGGTGGAACCTGGTAAGGGCCCACCTTCCACCATGGAGGAGGAGCCC
TGGGCCCCTCAGGGGAGCCCCTGCTGGACAGTGAGACAGAGAATGACCACAATGATGCTTTCCTCTCCGTCATGTCT
CCTGACACCCAGTTGCCTCTACCACCCAAATGATGTCAGGCCCAGTCTCTCAGTGCCCTGCCCAAGGAACAGAACTC
ATCTTCTGAGAAGGATGGACGCAGCCCCAACAAATGGGACAAGGACCACATCCGGCAGCCCGTGAGTGGCACTCATG
ATCTTCAGCAAGCGGCACCAGGCTCTGGCAGGGCCCACCAGTGTCACCCCAACCAGGACAACTGGACCGTCAGCCAG
ATCCTGGGCGAGTGGTGGTACACTCTGGGGCCCAATGAGAGGCAGAAGTACCATGACCTGACCTCCCAGGTGAAGGT
GGCCCACTTGCAACAAGGACCGAAAGAAGTCCAGGCCCGGAGACTCACACCTGTAATCCCAGCACTTTGGGAGGCTG
GGGCGGGCGGATCACCTGAGGTCAGAAGTTGGCCTGGCCAACATGGTGAAATCCCGTCTCTACTAAAAATACAAAAA
TTAGCCGGGAGTGGTGTTGGGCAACAAATCACAAAGGAAGACAGAAAGAGAGGAACAAAGAAACTACAAAACAGTCA
GAAAACAATTAATAAAATGATAATAGTAAGTCCTTACCTATAAAAATTACTTTAAAAGTAAATAGATTAAGCCCACT
AATCACAAGACACAAAGTAGCAGAATGAATAAAGAAACAATTCTCAATAATATGTGGCTTACAAGAGACTCACTTTT
GCCTTAAGGACACACTTAGACTAAAAGTGAAGGAATAGAAAAACATGGCTGGGCGCAGTGGCTCATGCCTGTAATCC
CAGCACTTTGGGAGGCCAAGGCAAATGGATCACTTGAGGTCAGGAGTTCAAGACCAGTCTGGCCAACATGGTGAAAC
GCCATCTCTACTAAAAATACAAAAAAAAAAAAAAAAATTAGCCACGCCTTGTAGTGGGCACCTGTAGTCCCAGCTAC
TCAGGAGGCTGAGGCAGGAGAATCTCTTGAGTCCAGGAGGTAGAGGTTGCAGTGAGCTGAGATCGTGCCACTGTACT
CCAGCCTAGGTGACAGAGCAAGACTCTTGTCTCAAAAAAAAAAAAAAAAAAAAAAAAGGAAAAAGAAAAAGATATTC
CATGCAAATTATAGGCAAAAGAGGACAGGGCAGGTATACTTATTGCAGACAATTAGACTTTTGGTCAAATGTTGTCA
TAAGAGACAATATCACTATATAATAATAAAGAAATCAATTTATAAAGAGGTTATAACAATCATCAAATATATGACAA
CATTGGAGCACCTAATATATAAAGCAAATATTAACAGAAATGAAGGAAGAAACTTACAGCAATATGAGAACAGTAGG
GGACTACTGTATCCCACTTTCAGCACCAGATAGTCCATCCAAACAGAAAGTAAGTAGGGAAAGAGTAGATGTGAATA
ACTATAGACCCAATAGACCAAATAGGCATAGATAGATTATTTCACTGAACAGTAGAAGAATACATTCTTCTCAAGGG
CACAGGAACATTCTCCAACATAGATCATATATTGGGCCACAAAATGACTCTTAACAAATTTTAAAAGTTTGAAATCA
TATTATGTATCTTTTTATCATAATAGTATAATATTAGAAATCAATAACAGAAAGATTTTATTATTGAAGCACTATTC
ATAATAGCCAAAATTTGGAAGCAACCTAACTGTCCACAACAGATGAGTGGATGAAAAAAAATGTCACATATACACAG
TGGACTACTATTCAGCCATAAAAAAGAATGAGATCCTGTCACTTGCAACAACATGGATGGAACTGGAGGACCTCACG
TTAAGTGAAATAAGCCAGGCACAGAATGATAAACTTCACACGTTCTCACTTACTTGTGGGAGCTAAAAATTAAAATA
ATTGAACTCAGTCAGGCGCAGTAGCTCACACCTGTAATCCCAGCACTTCAGGAGGCTGAGGCAGGTGGATCACCTGA
GGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGTAAAACTCCATCTCTACTAAAAATACAAAAATTAGCTGGGTGT
GGTGGCACATGCCTGTAATCCCAACCACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGCAGAGGTTG
CAGTGAGCTGAGATCCCACAGCCGCACACCAGCCTGGGTGACAGAGCGAGACTTTGTCTCAAAAAAAAAAAAAATTA
AACTCATGGAGATAGAGAATGAAATGATGATTACCAGAGGC TGGGAAGGGTGGTAGGGGTGGGGGGAAGTGAGGACA
TTTCTTGGTACAAAAATATAGTTAGAAAGAATAAATAAGACGCAGTATTTGATAGCACAACAGGGTCACTATACACA
ATAATAATTTAATTGTACCTTTTAAAATAACTGAGTATCATTGGATTTCTTGTAACACAAAGGACAAATGCTTGAAG
GGATAGATATCCCATTTAACTTGATGTGATTATTACACATTGTATGCCTATATCAARAATATCTATCGTACCCCATAA
ATATGTATACCTACTAGGTACCCATAGAAATTAAAAATTAAAAAATATACATCTCTTGACACAAATGAAGATAAAAA
ACAACATATCAATAGTTATGGGATACAGCAAAAGCAGTTTAAGAGTGAAGTTTATTGCAATAAATGCCTATATTAAG
AAAAAATAGATTAAATAATGTAATTTCACACCTCAAAAGAAAAAGAAAAACAAACCAAGCGCAAAGTCAGTAAAAGC
AAGAAAATAGTAAAAATCACAGCAGAAATAAATAAGATATAGACTAGAGAAACAATAGAAGAAAATCAATGAACTAA
GTGTTTTTTAAAAAGATAAATAAATGAACAACCCTTAGAAAAACTAAGAAAAAAAGAGAGAAAACTCAAACAAATAA
AATCAGAAATGAAAGGTGACACATAACCACTGACACCARAAGAAATACAAATGATCATGAGACTACTATGAAAAATTA
TAAGCCAACAAAATTTGATAACCTAAAAAAGAAATTGGATATCCTTGGTTAATAAATTCTTATAACCACACGATCTA
CGAAGACTGGATCATGAAGAAACTGAAAATCTGAAAAGACTACTAATAGGTAAGGAGATTTAATCAGTAACAAAAAR
TGCTACCAAAGAAAAGGCCGTACTAGGTGACTTTACTGGGGAAGGCTACAAAACATTTAAAATGGAAATAATAGGCC
AGGTGCAGTGGCTCATGCCTGCAATCCCAGCAGTTTAGGAGGCTGAGGTGGGCAGATCACTTGAACTCAGGAGTTCG
AGACCAGCCTGGGCAGCATAGTGAGACCCCATCTCTACTAAAAGTACAAAAAAATAGCCAGGCACGGTGGTACATGC
CTGCGGTCCCAGCTACTCGAGAAGCTGAGGTGGGAGGATCACTTGAGCCTGGGAGGTGGAAGTTGCAATGAGCTGAG
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ATCGTGCCACTTCACTCCAGCCTGGGTGACACAGCGAGATCTTGTCTTAAATAGATARATAAAATGGAAAAATACAA
AAATACTTCCCAAAGTCTTCCAAAGAATGGAAGAGGAGAGTATGGTTTCTTTTTTTTTTTTTTTCTATGAGACGGAG
TCTTGCTCTGTCTCCAAGGCTGGAGTGCAGTGCAGTGGTGCGATCTCAGCTCACTGCAACCTTCACCTCCTGGGTTC
AAGCGATTCTCCTGCCTCAGCCTCCTGAGTAGCCAGGATTACAGCCGCACACCACCACGCCCGGCTAATTTTTATAT
TTTTAGTAGAGATGGGGTTTCGCCAAGTTGGCCAGGCTGGTCTTGAACTCCTGACCTGACGTGATCTGCCTGCCTCG
GCCTCCCAGAGTGCTGGGATTACAGGCATGAGCCACCTCGCCTGGCCAGGAGAATACACTTCTAAATGCATTCGAAG
AAGACATTATTACTCTGATACTACAGCCAGAAGAGGACACTATGAGAAAAAAAAATTATAGGCCAACATTTGTGATG
AGCCAACTAGGAAATCCTCAACAAAATACTAGCAAACTGAATTAGATCGCACATTAAATATCAGATGGCCAAGTGGA
ATTTATTCTTGGAATGCAAGGATGATTCAAATACACAAATCAATAAATGTGACCACATGCAGAAAAAAAAATTAGAT
CTTTATCTCAAAACATATGTAAATCTCAACTCAAAATGGATGAAAGACTTAACCGCTATAAGATCTAAAGCTGTACA
ACTACTTTAAAAAATTAGGGATAAGTTCCTTAACTTGGGTCTGACAATGATTTTTTTGGATACAAACTCCAAAGCAT
AGACAACATAGGCAAAAATGGACAAATAAAATTATATCAAACTAAAAAGCTCCTGCACAGCCAAAAAAAAAAATCAA
CAGACTAAAGAAACAAACTATGAAATGTGAGAAAATATTTGCAAACTGTACATCTGATAAGGGGTTAATGCCCCAAA
TATACAAGAACTCAAATAATTCAATAGTATGAAAACCTCATTCCGAAAATGGGCAATGAAACTGAACTTTTTTTTTT
TTTTTGAGATGGAGTCTCACTCTGCTGCCCAGGCTAGAGTGCAGTGGTGCAATCTGGGCTCACTGTAACCTCTACCT
CCCGGGTTCAAGTGATTCTCCTACCTCAGCCTCCCGATTAGCTGGGACTACAGGCGTGTGCCACCACATCTGGCTAA
TTTTTGTATTTTTAATAGAGACAAGGTTTCACCATGTTGGTCAGGCTGGTCTTTAACTCCTCACCTCAAATGATCCG
CCCACCTCCACCTCCCAAAGTGCTGGGATTATAGGCGAGAGCCACTGCACCCGGCTGAACCTGAACATTTTTTAAAA
GAAGACATAAAAGGCAAATAGGGATATGAAAAAAATATTCAACCTCATTAATCATCAGAGAAATGCCAATTTAAACC
ACAATTAGATGGCACCTCATATCTGTTAGAAAAACAGAAAGATAAGTGTTTACAAGAATGATTTTATAGAAAGATAA
GTATTTACAAAAAAAGGTAAGTGTTTATAAGAATAATTTTATAAAACAATGATAARAAAAGTAAATCAGTACAGCTAT
TATGAAAAATATGGGTATTCATTAAGCAACTGAAAATAGAATAACCATATGGTTCAGCAACCCCACTAATAGTTATG
TGTTCAAAGGAAATAAAATCAGTATGTCAAAGAGATATCTACACTTTCATGTTTATTGCAGCATTAATTGACAATAA
TCAAGACATGTAATCAACCCTAAGAGAACACATAGTTGAGATATGGAAAAGAAACTAATCTCCAGAGAGAAAGAAAA
AAGAAGCAGACGTACAGGAATAAGGTTCATAACTAAGGGAAGTGAGGTGGGAGAGAAAGAGAAAATTTAAATGGTTG
CTTCGGTTTCTGGTCACTTCCTAGTTTTGGTTTAAGTCTTCATGAGGCCAGGCGCGATGGCTCATGTCTGTAATCCC
AGCACTTTGGGAGGCCGAGGCAGGCGGATCACGAGGTCAGGAGATCGAGATCATCCTGGCTAACACGGTGAAACCCC
ATCTCTACTAAAAATACAAAAAARAAAAAARAAAATTTAGTTGGGCACGGTGGTGAGCGCCTGTAGACCCAGCTACTC
GGGAGGCTGGGGCAGGAGAATGGCGTGAACCCAGGAGGCGGAGCTTGCGGTGAGCCCAGATCGCGCCACTGCACTCC
AACCTGGGTAACAGAGCAAGACTCTGTCTAAAAAAAAAAAAAAAAAAAANAAAAGTCTTCATGAGATCCAGCTATGT
CTCTTGTCCTTAGATGTCATGACGTACCCTTGTATACATCCAAACTTTTTCCTTTATACCTAAGCTAATGGTTTGGT
TTTTTTTGTTTTTTTTTTTTGAGACGGAGTCTCACTCTCGCCCAGGCTGGAGGCAGTGGCACCATCTCGGCTCACTG
CAACCTCCACCTACTGGGTTCAAGCGATTCTCCTACCTCAGCCTCCCGAGTAGCTGGAATTATAGGCATGCAGCACC
ATGCCCAGCTAATTTTTATATTTTTAGTTGAGACGGGGTTTCACCACGTTGGCCAGGCTGGTCTTGAACTCCTGGCT
TTAGGGGATCCGCCCGCCTCCATCTCCCAAAGTGCTGGGATTATAGGTGTGAGCCACCGCACCCGGCTGGAATTTTT
ATTACTTATAATTCAACTGTCTTTGAATGAGACATCTGGCCTATAGCACCTAATTACTACTATTCTGTTCTTATGAA
AAAGGAAGTTTATGTTCCAATTTACCTAATTAAACTAAATGTTCTTAAACTAAAGCCACCTACACTTGAGAGAAAGA
AATTATGGTTTCAAAAATATGTCTTCACCAAAAACGTATTTGTGGCAAATAATTAAAACGATATTAATAGCTTTTTT
CCCCATTTTATTAGAAATGGCATGGAATAACATAATTTACCAACTTAAAATTTTCTCATTAATCAAGGCCAGCATTA
GTCAACATTTGCTTTTTATAAAAGTGAAGACAATTTTCTAGTGCATTAATAGCATTAGACAGTACAAGACTCTTCTC
AGAGTAAATAGCTTGGGTTTGTCACAAATTAAACTTTATGCATGAAAATTTAAATTATAAATAAAACATAATTTTTA
TAAAATTATCTTCAGGGTTATTTAAATGGGAAAATTAAGTTCTCTAGAAAAAACACTACAGACTATAATTTTGTAAA
GGCTATATTCAAGTCTACATGGTAAAAAGCTACTTTTTGAAAAATAGCAAGTATCCTCCAAAAACATCAAGTAAACT
CTTGAGATTAAAACCCCCAAATTAATAGGGCACCTAAAAATTAATACAAATTATATCAAACTGTCAGTACTAACCTC
TTTTTCAGCTTCTTTAAATGTTGCTTCTTTCTCCTTGACTCGCTGCATAAATCTCTGTTTCAACTCTTCTTCTTCCC
TCTGACATTGATCATAGAACTCTTGTCTTTTGGCTTCAAAGATTTCTTGAAAACTAAAGAGAAATGTTTTCTTAGTC
TTATATTAAAATGAGGTAGGAGGATCGCTTGAACCCAGGAGGCGGAGTTTGCAGAGAATCAAAATCGTGCCACTGCA
CGTCAGCCTGGGAGACAGAGTAAGACTCCATCATAAAAAAATAAAATAAAATGAAAAATAAAAACACACTAGTATAA
ACATGTAAAAAATATATATTGTATGTTACATCCTATATAAGGAAATTTACCAACATTCTCTCATGTTTAGCAGCACA
AAATGGAAATTTCCATATCATAAGATGTAAAAACCAAGGCACAATACTTAAGATCAGAGTATATAGACAGTATATGT
AAAGAATACTAGAATTTTCCAACACTTATATGAGTGAATTCTTATCCCCACCACTTTCCAGGATATCATACATTTTC
ATATCTTTTGACAATAACATTCAGGGAAACCTCTAATGTATGAGACGATTTTCAAAAATCCTCTAAAATARAGCAAA
AAGTCTTTCAAAATATCATCATTCATTTAAGATAGTTAAATTTTGGGTGTCTACAAAGAACAATGAATGATATAACT -
AGATTATATACACTACAGTGCCATGTTTTTGCAACACAAGTCCTATTCTTCTTTTTTTTTTGAGACAGAGTCTCTCT
TTGTCGCCCAGACTGGAGTGCAGTGGCACGATCTCAGCTCACTGCAATCTCTGCTGCCCAGGTTCAAGCGATTCTCC
TGCCTCAGCCTCCCGAGTTAACTGGGATTACGGGCACCCGCCACCACGCCCAGCTAATTTTTTTTGTATTTTTAGTA
GGGACGGAGCTTTACCATGTTGGCCAGGCTGATCTTAAACTCCTGACCTCAGGTAATCTGCCTGTCTCGGTTTCCCA
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AAGTGCTGGGATTACAGGCGGGAGCCACTGCACCCGGCTCTATTCTTCAAGTTAGAGCAAARCACCTGCTCTCAAACT
TTTCTCATTTAACTTCCAGGATGCTGCACTACTGCTTTTCAGCTGGTTCCTCCATCAAACTCTTCTTAATGTCTTTT
GTCAAACTTTGCTAATATTTTTCCATCTTTTTCTTTATCCTTTCTTTTTTTTTCTTTTTTTTTTTAAGATGGAGTCT
TGCTCAGTCCGCCACGCTGGAAGTGCAGTGAGGTGATCTCAGCTCACTGCAACCTCCGCCTCCAGGGTTCAAGCGAT
TCTCCTGCCTCAGCCTCCCAAGTGGCTGGGATACAGGCGTGTGCCACCATGCCCGGCTACTTTTTGTATTTTTAGTA
GACACAGGGTTTTACCATGTTGGCCAGGCTGCTCTCAAATACCTGACCTTAGATGATCCGCCCGCCTCAGCCTCCCA
AAGTGCTGGGATTACAGGCATGAGCCACAGCGCCCGGCCTATCCTTTCTTTCACATAATACAGATACATTTCATATA
AATACAAAAAATGGAACAAAATACTGGGTTTTTTCATCAATATACATTTCAGCATATATACATATTGAATACACATA
TTTCAGCATAAAAATGAGATCTCGCATTATATTGTTCCTACTATCTCTACCTTCGTCAAAAGATCATAAAAACACCT
AACATTCAGGTGTTTTCTTTATGATGGCTCAAGATGGGAGAAGTATAATTATTCTCATATCCAAATTATCATACCTT
GTGTTTGTAGGGACTCCTAAATTATCCATTTGGTTGTGCTAGCAATATTTTTACTCACCTAACTGGCTGGTTGTTTG
GACCCACATCTGTAAAGCCCATTTTCTGCAGTTTTTGGTACCTATAACATTCATAGTGCTGAGTGTGGGTTTTTTCT
TTTAGATTTTCCATATTGGTACAAAGAAGCATATCTCGGAGCTTAACGAAGTCACAGTGATTTTCATTTTCCACTAG
TAAAAAAATAATAATGAATCAACAACATTCAGTATCAATCCCTGACAATCAGTAAGTGTTCATGAATGAATACATGA
ATAAAAAACACATTTAAAATAACACACAACTGAACAATTTGATTAATAGCTATAATTCTTTTAAGCATGTAAGTGTG
GTTGTACTATACATACCAACCATAGGCAGAGATTATTTATAGGTTAGCAAATTTGCTTTAAACTTATTACCTGAAGA
ATAAGCAGGAAATAGTGAAATAATATTTTATGTGCATATATGCCATAGGTTTTTATTAACAATTGTGTAGTATGTTA
TAAACTACCTCTGGGTATTTTGGAGTGCTAACAGAATATGTAATATAACATCACTAGTGTAAATAATTTTATCAGAG
TAAATTCTGCTAGCAAAAAGGCCTTACAATTGAAAATACTTTAGTTACATATTTCCATTTATATATCATATTTAGGA
GACACCGTTAGTCAATATTCAAAATCAATCAACAAATTCACATAGCTGTTTTAATGATACATACAGACTGACAGTGA
AGACACGGAAAGATATTTCATGCAATTAGAAACTAAAAGAGAAGGCACGGAAAGCTATACTCCTATCACAGAAGATA
GACTTTAAGTCAAAAACTGTAAAATGATATAAAGAAGGTCATCATATCATGATGAAGAGGTCAGTTCATTAAAAARA
TAACAATTGTAAATATATATGCACCCAATATCACAACTTCTAAATATATAAGGCAAATATTAGCAGACCTGAGGGGG
AGATAGACTGTATTACAATAATAGTAAGGGACTTAGATACCCTACTTTCAGCAATGGATAGATTATCCAGACAGAAT
ATCAGTAAGAAAATATCAGATTTAAACTACACTTTAGACCAAATAGACCTAATGGACATATGTGGAATATTTCATCC
AACAGCAAAGTAATACCCATTTTTCTCAAACAAACACAAGACATTCTTCAGGATAGATCATATGTTAGGCCACARAA
TAAGTCTTAACATATTTTAAAAGACTGAAATAAAAATGTGAGTGCACATGTCTTTTGACAGATCAATTTCATTCCAC
TAGGGTACATACCCAGTAGTGGTACTGCTGGATCATACAGTAATACTATTTTTAGTTTTTGAGGAACCTTCATATTA
TTTCCCAAAATGGCTGTACCAACTTAAATTCCCACCAATGATGTTTAAGAATTCCCTTTTTTCTTAGAAATATATAT
ACACTGCTGGTGGGAATATAAATTAGTTCAGCCATTGTGAAAAGTAGTTTGATAATTTCTTTTTTTCTTTTTTTGAG
ACAGAGTTTCGCTTTTGTCACCCAGGCTGGAGTGCAGCAGTGCGACCTCAGCTCACTGCAACCTCCGCCTCCTGGGT
TCAAGTGATTCTCCAACCTCAGCCTCTCAAGTAGCTGGGATTACAGAAGTCCACCACCAGGCCCAGCTAATTTTTGT
ATTTTTAGTAAAGATGGAGTTTCACCATGTTGACCAAGATGGTTTCGAACTCCTGACCTCAGGTGATCCACTCTCCT
CAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACGCTCGGCCTGACAATTTCTTAAAGAAGTTAAAACAG
AACTACCATTTGACCCAGTAATCCCATTACCAGGTTTATATCCAAAGGAATATATATTGTTCTATCATAAAGACACA
GGCACGTGTATGTTCATTGCAGCACTATTCACAATAACAAAGACATAGAATCAATCTAAATGCCCATCAATGGTAGA
CTGGATAGAGAAAATGAACATATACACTATGGAATACTACACAGCCATAAAAAAAGAACAAGATCGTGTCCTTTGCA
GCAACATGAATGGAGCTGAAGCCATTATCCTAAGTGATGTAATGCAGGAACAGAAAACCAAATACCACATACTCTCA
TTTATAAGTAGGAGATAAATATTGAGAACACATAGACACAAAGGGGAGAACAACAGACACTGGGGCCTCCTTGAGGG
TGGAGGGTGGGAGGAGAGTGAGGACAGAAAAGCTACTATGCTTACTTTTTTTTTTTTTTTTTTTTTTGGTTAGTATA
TGTGCTGCTAAAGTGAGCAATTTTTTTTTTTTGAGATGGAATCTCGCTCTGTTGCTGAGGCTGGAGTGCAATGGCAC
GATCTCGGCTCACTGCAACCTGCACTTCCTGGGTTCAAGTGATTCTCCTGCTTCAGCCTCTTAAGTAGCTGGGATTA
CAGGAGCGCGCCACCACACCTGGCTAATTTTTGTATTTTTTAGTAGAGACGGGGTTTTGCCATGTTGGTCAGGCTAG
TCTTGAACTCCTGAACTCAGGTGATCCACGTGCCTCAGCCTGCCAAAGTGCTGGGATTACAGACTCAAGCCACTGCT
CCAGCCAGTACTATGCTAATTATCTCTGTGATGAAATAATCTTTTACACCAAACCCCCATGACATGCAATTTATCTA
TATAACAAATTTGCACATGTACCCCTGAACCTAAAATAAAAATTAAAAAAAAAAAAAAANGAATTCTCTCTTCTCCA
TATGCTTGCCAGCACTTGTAATGGCTTGTCTTTTTTTTTTTTTTTTTGAGACAGAGTCTCACTCTGTTGCCCAGGCT
GGAGTGCAGTGGCGCAATCTCGGCTCACTGCAAGCTCTGCCTCCTGGGTTCACGCCATTCTCCTGCCCCAGCCTCCC
AAGTAGCTGGGACTACAGGCGCCCGTCACTACGCCAGGCTGATTTTGTGTATTTTTAGTAGAGACAGGGTTTCACCG
CGTTAGCCAGGATGGTCTCCATCTCCTGACCTCGTGATCCACCTGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGT
GTGAGCCACTGCGCCCGGCCTGTCTTTTTGATAATAGTCATTCTAAAAGACATGAAGTGATACTTCATCATGTGTTT
AATTCGCATTTTCCTGATGTTTTAGAGATGCTATTTTTTTCATATTTCTTTTGCCATTTGTATTTCTTCTTTTGAGA
AATGCCTGTTCAGATCCTTTGCCCATTTTTCCTTGTGTTATTTGTTTTCTTGCTATTGAGTTGTTAGAGTAATATCA
AAAATATTATATATTTTGGACATTTGCCCCTTATCAGATGTATAAGTTGCAAATATTTTTTCCAATCTCTAGGTTGT
ATCTTTATGCTATTAAATTGTTTCTTTTGGTTTTGTTGCTGGTGTTTTTGAAGTTCTTTTTTTTTTTTTTTTTGAGG
CAGAGTCTTGCTCTGTCACCCAGGCTGGAGTTCAATGGCACGATCTTGGCTCACTGCAACCTCTGCCTCCCGGGTTT
AAGCAATTCTCCTGCCTCAGCCTCCCTCCCGAGTAGCTGGGATTACTGGCACCCACCAACATGCCCAGCTAATTTTT
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GTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGTCAGGCTGGTCTGAAACTCCTGACCTCAGGTGATCACCCGCC
TCAGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGTCACTGCACCCTGCCAGCTTTTGTTATAAATCCGCTCTCCTG
TGGCAGGAGTGCACAGACCAGGGATCATGAAGACCCTCGAGTCARACCTGGGTGTCAGGCCTGGAGTTGGCTTCACT
ATGGACACATCCAATAAGCCCAAAACTAGGGTAACAGTGATAGCACAGCTTGACCTTTCCCTTCTGCCTTTTCCTTG
TACAGACTGAGTTCTGTTCTTGGATGCAGGACATCTTTTGACTGTTGCAATTTGAAGATTC TTATGTTTATTTTCTT
CTTCTTCCTCTTCCACTATCATTTCATCTACTTGTATCACCTTTCGTGTTTCAGCAGATGTCAGGGGTGTTTGAATA
GCTCCCGCGGTGATATCCAGGTCAGCTGTTGCTGCCTCTTCCAAGCCCTGTTTGTTTCCTCCAAGGGAGAAGTAGTT
GAGCCATTCATGCCATTCATCTTTGCGCAGTGCCTTGGGGAGCCGCAGGATCTGGATGTTGTAGAGTTTATCCACCT
CCTTGAAGAGGTTCTGCCTGTCAGACTCAATTGGCTTGATTCGTATTTCCACTTTGCAGTCGAAGTCTTTAAGAAAG
GAGGCGAGCTTCCACCTCCCTAAGGAGTTGGTCTTGGCCACCCAACTACTGCCCTTTCTAGGAGCCATGGTGTTGGG
TGGAGGCTGCAGGGAGCGATGGAGATGGGGAAGGAAGGCAAACTCTTCTCCAATTTTAAATCAAGTTTTACAGTTCT
TTTTTTTTTTTTTTTTTTTTTTGAGATGGAGTCTTGCTCTGTTGCCCAGGCTGGAGTGTAGTGGTGTGATCTCAGCT
CACTGCAACCTCCGCCTCCCAGGTTCAAGTGATTCTCCTGCCTCAGCCCCCCAGGTAGCTGAGACTATAGGCATGCA
CCACCACGCCTGGTTTTTCTGTTTTTTAGTAGAGAAGGGGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGA
CTTCAGGTGATCTGCCCACCTCAGCCTCCTAARAGCACTGGGATTACAGGTGTGAGCCACCGCACCCAGCATTTTTTT
TTTTTTGAGACAGAGTCTCGCTCTGTCACTCAGGCTGGAGTGCAGTGGTGCAATCTCGGCTCACTGCCACCTCCGCC
TCCCAGGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGAAGCTGGGATTACAGGCGCCCGCCACCACACATGGCTA
AGTTTTTGCATTTTTAGTAGAAATGGGGTTTTGCCATGTGGGCCACGCTGGTCTCAAGCTCCTGGCCTCAAGTGATC
CACCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGTGTCTGGCCAAGTTTTACAGTTCTTAGT
GTGCAGGTATTTTACTTCCTTGTTTAGATTTATTCCTAAGCATTTTATTTTTCAGCATTATTCACAATAGCTAAGAT
ATGGAAGCAATCTAATCTAAATGCCCATCAACAAGATACACAATAAAATACTATAGAGCTTTTAAAAAGAATGAAAT
CCTGTCATGTGTAAAACCTGAATGAAACTGTAGGACATTATGCTAAGAGAAATAAACCAGGCACAGAAGGACAAATA
CTGCATAATCTCACTTATATGTGGTAACTAAAAATGTCAATCTCACAGAAATAGAGAGTAGACAGGTGGTGACTGGA
GGAAAGTGGGGAGACTGAGGGATGAGGAAATGGAAAATATTGATCAAACGGTACGAAGTTTTAGTTAGACTGGAGGA
ATAAGCTTCAGTGATCTACGGCACTGTATGGTGACTACAGTTAATAATAAGCTACTGTATATTTCAAAATTGCTAAA
ATGGGGAGTGGGGTGGAGCAAGGTAGCTGAATAGAACCTCTCATCAGTCATCCCCCTACATAAACACCAAATTGAAC
AAATATCCATGCAAGAAAACACCTTCATAAGGATGAAAAATCAGGTGAGCAATCATAGTACCTGATTTTAATATTAT
ATCAAGAAAAGAGGCACTGACGATTATAGTAAAGAGAGTCTTGCATAGCCTATGCCATCTGACATTCATCCCCCAGC
AGCACCATACTAAACAGAGAGAGAATCTGTGTGTTTTGGGGAGGGAGAGTGAAGTGATTGTGGGACTTTGCATTGGA
ACTCAGTGACTGCCCTGCCACAGTGCTACACAACATAGGGCAGAATTCTGCTAGTGCCCACGACAGGAGCCTTTTTT
TTTTTTTTAGATGGAGTCTCGCTCTTTCACGCAGGCTGGAGTGCAGTGGCGCAATCTCGGCTTACTGCAACCTCCAC
TTCGCAGGTTCAAGTGATTCTCCGGCCTCAGCCTCCCAAGTAGCTGGGACTACAGCTGCACACCACTATGCCCAGCT
AATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATATTGGTCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATC
CACCCGCCTTGGCCTCCTAAAGTGCTGGGACTATAGGTGTAAGCCACCACTCCTGGCCAAAGGGAGCATTTAACCTA
GCTCCCACTAAAGAGGAATACCCCATGCCAGAGATAGATAGGAACTTAAGTTCCAGCTACCTCCACCACTAGTTAAT
TAAAGTGCCCTGGGGTCCTGAATAAATCTGAAAGGCAATCAGGCCCCAAGGTCTGCAGTCCTTGGGCAAGTCCAGTT
ACTGAGCTTGCTCAGAGCCAGTGGAATAGGAATGCGTGTGACCCAGCAAGACACCAGTTTTGGTGGCCAAGGAGTGC
TTGTATCACACCTCCCCCAACTCCAGGCAGTGCAGCCCGAAAAGAGACTCCTTCCACTTGTGGGAAAGAAAAGGAAG
ATTAGAAGAGAACTTTATCTTACAACTTGAGTAGCAGCTCAGCCACAGTAAAACACACAAGAGAGTCCTTCCACTTG
TGGGAAAGAAAAGGAAGATTAGAAGAGAACTTTATCTTACAACTTGAGTAGCAGCTCAGCCACAGTAAAACACACCA
CTAAGCCCATTCCTGAAGCCCCCAATTCCAGGCCCTACTTCCTGGACATTTCTAGACCTACTCTGGGACAGAAGGGA
ACTTGCTGCACTGAAGAGATGGACCCAGCCCAGCAGGACTCACCACCTGCTGACTAAAGAGCCCTTGGGCCTTAAAC
ATCAGTAGTAGCAAGGCAGTAGTTGCCATGGGCCTTGGGCAGGACCCAGTAATTTGCTGGTTTCATATGTGACCCAG
CACAGTACCAGCTGTGATGGCCACAGGAGTGATGATGTCACCCTTCCCTCAACTCCAAGCAACCTAGCACAGACAGA
GAGACTCCTTCTGTTTGGGAGAAAGTGAGAAAAGAGTTTGAGAGATTCTGCCTCATAATCCAGGGAATTCTCCCAGA
TATTATCCAAGACCACTGAGGCAGTACGAGTCTGCTGGCGTCACAGTGTTACTGGGCTTGGGGTACCACCTAATACA
TTCCCTTTGAATACTTAGAAAACCTTCTCAAATAGAATAGGCACAATTGAGCCCAGACTGCAAAGATTACAATAAAT
ATCTAACTCTTCAATGCCCAGACATAGATGAACATTGACAAGCATCAAGACCATCCCAGAAAACATGACCTCACCAA
ATGAACCAAATGAGGCACTAATGACAAATCCCAATCACATATCTCAGGACAGATATATGTAACCTTTCAGAGATCTC
AAAATAGCTGTTTTAARAGAGCTCAGTGAAATTCAAGATAACACAGAGAAGAAATTCAGAATTCTATTAGCATTATT
ATATGCCAACAGTGAACAATCTGAAAAAGAAATAAAAACTAATCCAATTTATGACAGCTATAAAATAAAATACCTAG
AAATAAACATAACCAAAGAAATGAAAAATCTCTACAATGAAAACTATAAAATACTGATGAAAGAAATTGAAAAGAAT
GCAAAACAATGGAAACACAGTTCATGTTCATGGATTGGAAGAATCAATAATATTGTTAAAATGTTCATACTGCTCAA
AGCAATCTAAAGATTCAATGCGATCCCTATCAAAATACCAATGACATTCTTCATAGAAAAAGAAAAAGCAATTCTAA
GATGTATATGGAACCACAAAAATACTTAAAGCAATTCTGGGCAAAAATAACACTGGAGGAATCGCATTACCTGACTT
CGAATTATACTACAAAGCTATAGTAAGTGAAACAGCATGGTACCGGCATAAAAACAGACACAAAGACCAATGGAACA
GAATAGCGAACCCAGAAATAAATCCACACAGCCACAGAGAACTCATTTTCAACAAAGGTGCCAAGCACATACATTGG
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GGAAAGGATAAGCGCTTCAATAAATGGTGTTGTGAAAACTGGATATCCATTTGCAGAAGAAAGAAACTAGACTTTTA
TCTCTCAACACATATAAAAATCAAATCAAAATGGATTAARAGACTTAAATCTAAGACCTCAAATTATGAAACGACTAC
AAAAAACATTGGGGAAGCTCTTTAGGACATTTAGTGAGTAATACCCCACAAGCACAGGCAACCAAAGCAAAAATAGA
CAAATGGGATCACCTCAAGTTAAAAAGCTTCTGCAAAACAAACGAAACAACAAAGTGAAGAAACAATACACACAATG
AGAAAATATTTGCAAACTATTTATCTGACAAARAGATTAATAGCCAGAATATATTTAAGAAGCTCAAACAACTCAATA
GGAAAAAAATCTAATAATTTAATTTAAAGTGGGCAAAAGATCCGAATAGACATTTCTCCAAAGAAGACATACAAATG
TCTTCTTTTGTCTTATTGATAATAACTGTTTTAACATGTGTGAAGTAACTGCTCATTGTGGGTTTTTTTAAATGCCA
AACAAGCAAATGAAAAGGTGCTCAATATCACTGATTACCAGAGAAAGGCAAATAAAAACTACAATGAGATATAATCT
CACCCCAGTTAAAAAAGCTTTTATCCAAAAGACAGGCAATAACAAATGCTGGTGAGGATGTGGAGAARAAGGAATCC
TTGTACACTGTTGATAGGAATGTCAATCAGTACAGTATCTATGGAAAACAGTATGGAGTTTCCTCAAAAAACTAAAA
ATAGAACTACCATATGATCCAGCAATCCCACTAGTAGGTGTATACCCAGAAGAAAGGAAAGTAGTATATCAAAGAGA
TAGCTCCACTCCCATGTTTGTTACAGCACTATTCACAATAGTCAAGATTTGGAAGCAACCTAAGTATCCATCATCAG
AGGAATGAATAAAGTAAATGTGGTACATATACATGATGGAGTACTATTCAGCCATAAAAAATAATGAGATCCTGTCA
TTTGCAACAACATGGATGGAACTGAGGACATTCTGTTAAGTGAAATAAGCAAGACACAGGAAGACAAACTTCACATA
TTCTCACTCATTTGTGGAGCTAAAAATTAAAACAATTGAACCCATGGGGATAAAGAGTGGAATGTTGATTACCAGAA
GCTAGGAAAGGATTGGGGAGGGAGAGAAGTGGGGATAGTTGATGGGTACGAATATATAGTTACATAGAATGAATAAG
ATCTAGTATTTGATAGCACAAAAGGGTGACTACAGTCAACAATAATTTATTGTACATTTTAGAATAACTAAAAGAGT
ATAGTTGGATTGTTTGTGACACAAAGAAAGGATAAATGCTTGAGTTGATGGGTACTCTATCCTGATGTGATTACTAC
ACACTGAATGCCAGTATCAAATATCTCATGTGCCCTATAAATATACACACCTACTAGGTATCCACAAAAATTAAAAA
TTAAAAAACACAGGCCCAGTGTGGTGGCTCATGCCTGTAATCCTAGCATTTTGGGAGGC TGAGGCAGGCAGATCACC
TGAGGTCAGGAGTTTGAGACTATCCTGACCAACAAGCCAAAACCCTGTCTCTACTAAARATACARAAAAAAAAAAAA
ATTACCCAGGCTTGGTGGCGCATGCCTGTAATCCCAGCTACTGAGGAAGGAGAATTGCTTGAACCCAGGAGGCAAAG
GTTGCAGTGAGCCAAGATCACACCATTGCACTCCAGCCTGGGCAACAAGAGCTAAACTCCATCTCAAAAAAAAAATT
AAAAACACAACAAGCTGTAACTTCACCCATGCTAAAATGGCTATTATCAATAAGACAAACAAGTGCTGGTAAGGATG
TGGAAAAAAGGGAACCCTTGTACACTGTTGGTGGCAATGTAAATTAGGATAACCATTATGAAAAACGGTATGGAGTT
TCTTCAAAAAATTAAAAATAAAACAACTACCATATGATCCAGCCATCTCACTACTGGATACATTACCTCCCAAAAAT
GAAGTCAGTATGTCAGAGAGATACTTACACTACCATTATTCACAAGAACCAAGATATGGAAGCAATCTAAGTGTCCA
TGAATAGATGCATGAAGAAAAANAGTGTGGCATATATACGCAATGGAATTCAGCCTTAAAAATCAGGAAATTCTATC
ATTTGCAGCAACATGGATGGAACTGGATGACTTTACACTAAGTGAATACGCCAAACACAGAAAGACAAATGGTAAAT
GATCTCACTAATAGATCAAATTTTTAAAAGTTAAACTTGTAGAAACAGAGAGTAGAATGGTGGTTACGTGAGTTAGG
TAGAGGGTATGTAGGAGAGATGTTGGTCAAAGGATACAAAATTTTAGTTAGGTAAGAACAAGTTAAAGAGATCTATT
GTACAACATAGTGACCATGTTAATAACAATATTTTATATATATATATATATTTTTTTTTTTTGAAAAGGAGTCTCGC
TCTGTTGCCCAGCTGGAGTGCAGTGGCGTGATCTCAGCTCACTGCAAGCTCCACCTCCCGGGTTCACATCATTCTCC
TGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGTGCCCGCCACCATGCCTGGCTAATTTTTTTGTATTTTTAGTAGA
GATTGGGTTTCACTGTGTTAGCCAGGCTGGTCTCAATCTCCTGACCTCATGATCCGCCCGCTTCAGCCTCCCAAAGT
GCTGGGATTACAGGCGTGAGCCACTGCGCCCGGCCAATATTTTATATTCTTGAAAATTGCTAAGATAGATGTTAAGT
TTTCATCACAAAAATAATTGAGATAACACATATGTTAATTATATCAATTTAGCCATCCCACAATGTATATGTATTTC
AAAACATCATGTTGTACATAAGTACATAAAATTTTATTTGTCAATTAAGATTAATTAATGAAAAATAATTTGTATGG
CTCTCTCCTGTGTTTGTCATGTCCAGAAGATTGACCACAATATATGGTTTATTGTGATTAATACTGTGACCAAATTT
TATGTATCAACATATAGTATAGATATATATTTTATAACATATACTAACATGTAATACAACATAATAAATATTAAAAC
ATTAAGTTTTAAGTATGCTTAACAAATTTTAAATTTTCTAATATGTCAATTTTTTAACAACATCATTTGAGGCTGGA
CACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGATCACCGGAGGTCAGGAGTTCAAGA
TCAGCCTCACTAATATGGTGAAACCCCATCTCTACTAAAAATACAAAAATTAGCCCGGTGTGGCGGCAAGCGCATGT
AATCCCAGCTACTCGGAAGGCTTAGGCAGGAGAATAGCTGGAACCTGGGAGACAGAGGTTGCAGTGAGCCAAGATCA
TGCCACTGCACTCCAGCCTGGGCAACACGAGTGAAACTCTGTCTCAAAAAARAARAAAAAAAAAAAAATCATTTGGAA
ACCAGTACAAGTAGAAATCTTCCATTCCCCAATAATTATATGAACCACAAGTATATGAACCAGACAATAAATTACTG
CTTACTACACTATTCTAACTCATTATGATGCTAAATAATAATATAAATGTCAAAGGTATAATCTCTAGCCAAAGGTA
AATTGTACTTTCTTGTTTTAAAAAGTTTATAACTCTTTTTTCTAGTGACCAGTTTAAAATGGTTTCTACATTAGGTA
GTAATGAGTTTATGTAACATGTCTACACACTAGTATTTTTGCTTCCATTTTGTTGAAAGTGCTTTCCAGCACTCTCA
GTGTCATGATTTATACAGAGAGATAATATGTACATGGCACATTGGGAGCGTTGGGATAGACAAAGAGGTTCTTCCCA
GCCTCTGTAGATTTTGGCTTAAAGCAGCGTTCAGCAAACTTCTATGAGAATGAATCATAGTCAAAGTAAGCATTAGT
TTAAATAAAACAGAGTTTGTGTTCCCCATTAGTAACTGTTAACTTACAGATTAGCAAGAGTTACCAATATTAGTTCA
AGTTAAAATGTTATTTTGAGACTATGAGTGATACACATATATTTAACTTAATCATTCCAAAGCCTGCCCTCTGTCAT
TTTTACCTTGCAAAACTCCCCAAGGGTAGTGACGGCCTCTGACCATCCTTTTTCCAACTTTCACTTCATCTGTACTC
CCTACCACAGCAAAGGGTAACAGCCCCTAGAAAACAAGAATGACATGAATTGAATTCTCTAGCACCATTAGAGCTTA
CTCTATTACTCTCATTCCTGTTATAAAAATGACAGGCCAGCGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGA
GGCCGAGGTGGGCGGATCATGAGGTCAGGAGATCGAGACCATCCTGGCTATCATGGCGGAACCCCATCTCTACTAAA
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TATACAAAAAATTAGCCGGGCATGGTGGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGC
GTGAACCCGGAAGGTGGAGCTTGCAGTGAGCCGAGATCATACCACTGCACCCCAGCCTGGGCAACAGAGCAAGACTC
CGCCACACACACACAAAAATGACAGAGATGATGATATTGTAATAAATTTAATTAGACAGGGATCTACCCTGCATCTC
ATTTTAAGACTTGACAGTATGCACTAATTGGTTTCTGTCAGCATAAGTCTCAGGCTGTGCACACAATTGGAAACTGT
CTACTGAGCCAGAGCCTAAAGCAAGGTATCCTGCTGTGGGAAACACATAGAAAAAAGATTTTCAGTAGGCATCATTT
TTCTCACACTATGTTTACCCTGAACCATCTTTAACCTGAATGTTGAAGAAATAACATGCAAATAACTTTTAACTCTG
GTATAAAAGTTAAAAGACAAAAATATTAAAAACAACTACAACTATTATAATAATTAATGGATACACAATATAAAATA
CTTTAATAAGCAATACTGTATATGTCTCAATAAATTATGTTTGTTTTTTTGAGACAGAGCCTGGCTCTGTCACCCAG
GCTGTAGTGCAGTGGCATGATTTTGGCTCACTGCAACCTCCACCTTCCAGGTTCAAGCAATTCTCCTGCCTCAGCCT
CCCGAGTAGCTGGGATTACAGGTGCCTGCCACCATGCCTGGCTAATTT T TGTATTGTTTAGTAGAGACGGAGTTTCA
CCATGTTGGCCACGCTGGTCTTGAACTCCTGACCTCAGGTGTTCTGTCCACCTCAGCCTCCCAAAGTGCTGAGATTA
CGGGCGTGAGCCACCACGCCCATCCCAAATAATTTTTTACATTTTACATTACTTAGCATTTCAATTCAGAAATCTAT
TAGTGTTTGAGGTATCTTAAAATAAAGGAGGTGTAAATTATAAGAAAAGAGAAATGGAAGACATGGAATTAACAGTT
ATCAGTTACAGTTACCTGTTACATTCTAGACTCTGTGTTTCAGATCCTTCACAAAGATTTTGGCACTTACACCTCAG
AAAAAAAGCCTTAATAGAAGTGTCATTGATCCCATAGCATAGATAACAGTCTCAGGGAAGATGAGTGAATTGTGCAG
GATCTTTTGGCTTTTAAGTAGAGAAGCTAGGATGGAAATCTAAATCTGTATACTTTCAAAATGTATCATCTTTCGGC
TGGGCATGGTGGCTCATGCCTATAATCCTAGCACTTTGGGAGGCCGAGGTGGGCGGATCACCTGAGGTCAGGAGTTC
GAGACCAGCCTTGCCAACATGGTAAAACCCCGTCTCTACTAAAAATACAGAAATTAGCGGGGCATGGTGGCAGGCAC
ATGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTTGAATCCAGGAGGTGGAGGTTGCAGTGAGCTGAG
ATCGCGCCATTACATCTCGGTCTGAGAAACAAGAGTGAGACTCTGTCTCAAAAGAAAAAAAGAAAAGAAAATTATCA
TCTTTCAAATTTAAGCTAATATTTTAGGTATTTACTAGCCTAAARATATTTACACAGATAAAGAGTTTCATCATCTTT
ATTACTGCCCTGATTCCAGAACCAGAGACAACACAGCATTCGCATCCAACCCCCATCTACCTGTTTTTGAGGCTAAG
TCCTTGGCAAGTCTATTTGAGAGTTGGAGGCTCCCTTTTACCACTCAAGACCTACTTGTGAAATAGGGGCCCTGCCT
TGGATGCAGCAAACAGAGAAGATGGGGGCCCTGACCATCCTTGCCTGGTTCATGAGGCAGTGGCTCATTGTGTGGGG
AAGTAATCCAAAGAACCTCAGACTGGTGCTCCTCCTCACTGAGCTCTCAGTTACCAGTGGGTGCCTGAAGCTTCAGG
GCAGGGTGGGTAACCTGCCATTGTTTCCACCCACAATTCCAGAACCCTGCCTCAGAGATTTTGCCTTGGAGGAGAAR
CAGGCCATGAAATGGAGAAAACCCATTCAAAAAATTATATGTAATCCCAAGGGACCTGAATAGCCAAAAAAATATTG
AAAAGAAAGACCAAAGTTAGAGGTCTCACACTTCTAGAATTCAAAACATATTACAAAGCTACAGTAATCAAAATAGT
TTGGAAGTAGCATAAAGACAGACATGTAGACCAATGGAATCAAATACAGAGTCCAGGGTTAATCCCTCCTTACCTAT
TCTTCTGTTGATGGATATTTGGGTTGCTTCCATCTCTCAGCTACTGTGGATAATAATGCAATTTATATGGCTTTACA
AATATCTAAGTAAGACCCTGCTTTCAATTCTTTCAGAGAAAGAGGATTGTTAGATCATATGGTAATTTTATTTTCAA
CTTTGGAGAAACCACCTATATTAGTCTGTTTTAACGCTACTGATAAAAGATATACCCAAGACTGGGAAGAAAAAGAG
GCTTAATTGGACTTACAGTTCCACATGGCAGGGGAGGCCTTAGAAGCATGGTGGGAAGTGAAAGGCACTTCCTACAT
GGCAGCGGCAAGAGAAAATTAGGAAGAAGCAAAAGCAGAAACCCCTGATAAACCTGTCAGATCTCGTGAGACTTATT
CACTATCACAAGAATAGCACAGGAAAGACCAGCCCCCATAATTCAATTACCTTCCCCTGGGTCCCTCCCGAAACATG
TGGGAATTCTGGGAGATATGATTCAAGTTGAGATTTGGGTGGAGACACAGCCAAACCATATAACCACCATACTGTTT
TTCATAGTGGTTCTAGATGAGAAAAAGATAAAACTCTATTGAAAAAATCAGGGACTATCTAAATAAATGGAGAGACA
TTCCATGTACATGGATAGAAAGACTCAATATTGTCAAGATGTCAATGTTCCATAACTTAACCTATGTATTCACCACA
ACCCCAATCAAAATTTCACCAAATTATTTTGTGAATAATAACAAATTAACTCCAAAATTTATATGAAAAGGCARAAAG
AACTAGAATAGCCAATGCAATATTGAAGAAGAACAAAATTGGAAGACATACTATTCAACCTCAGGATTCACTGCAAA
GCCATAGTAATCAAAACAGCGTGGCATGGGCAAAATAATAGACAAACAGATCAATAGAGCAGAGCAGAGAGCCCAGA
AATATGCCTACACAAATAAAGTTAACTAATATTTGACAAAGAAGCAATGGGAATTTAATGGAGACAAGATATTCTTT
TCAATAAACAGTGCTGGAACTGAATACTCACATGTAAAAATAAGAATCTACAAACAGACCTTACATATTTCACAAAA
TTAACTCAAATTGGATCATAGGCCTAAATGTAAAGCATAAAACAATAAAATTCCTAGAAGATAATGTAGAGTCCTAA
TTAGAGAAAGGGAGTCAGGCTGGTGGGAGCAGGGGAAAGCAAAAAARAAAAAAAAAAARATCAGATAAGCTACAAGT
CTGCCTTTCTTCACCATCCAGAACACACGGCCCTCCTGCACAAATAACTCACAATCTTCCTGTGCCTAGCTATCAGC
AGACCCTCGGCTGATACAAAAAATTGCAAGTTAGCTCACTGCCACTGATAGTGGCAGGAGGCGGACARATGCCTAGG
CAGATAGGGGCAAGTCCCCAGGGAAACCCCACTTCCAACCCAAGGATAGTTTAAAGCCTGAAAGCCAAGTTACAAGT
CAAATCCATGGACTGGATTGAGAACCTGTCTTCCTGCTTGGTGCACTTTCCTCTGGCTGATCTCCACCCTTCACCTG
TTTTACATATACCTACACTTCCTAATTGTTTTTTTCACATTGTTGTGCCCACCTTTGGGTGGTGCCTTTGTTTTAAC
CTTTTTGCATACTCACAAACCAATCAGCATGCACTCGCCTATTCTGAGCCCATAAAAGCCCTGGGCTTAGCCACACA
AGGAGAGAAACAGCCCCCAGGTCCCCTCTCCACTGAGAGCTGTTCCATCACTCAATAAAATTCTTCTGTCTTCCTCA
TCCTTCAATTGTCAGGGTATCCTCATTCTTCTTGGTTGTGGGACAAGAGCTCATGAACTGCTGATCTCAGATAGAAG
CTTTAACACAGGCAGGCTGGGGCATGCTGGCCCAGCCACAGGCTGAGCCACTGTGCAAGCCAGAATGGGCCAAATGG
ATGGGGCTACCTGTGTGGCAGGTAGCGCGCCCAAGCAAGGCCCAGGTGGGGGTGTCACTGGCTGGAGGTCCCTGGCT
GGCAAAATGATTGAGAGGAATCCTGCATCACAACCTTGGCATTATCAGCACTACACAAAGCCCTCTTCAGCATACAG
CCTAAGAACTAGCCTATAAAATCTGCAGCAATCCTTTGTTTGTTTGCAGTCAGCTTCTTTCTTGCAAGCTGCCTGTT
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GCCTCCCTAGCAATGTATTTTCCTACTTTCTGTAATAAATCTACCTTCCTTACCTACAGCAAGGTAAATTCTTTTTT
TTTTTTTTTTGAGAGAGAGAGTGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCAATCCTGGCTCACTGCAA
CCTCTGCCTCAACAAGGTAAATTCTTTTATGCCTGCACCACCAGGCCAGATAGTCATCACTCCCTTGCAACAGATAA
CATAAAAGGAAATGCAGGTGACTTTGAATTTAGCAATGACTTCATCGATATAACACTGAAAACATCATTGATGAATG
GAAAGAATCAATGAGTTGAACTTCATTAAAACTAAAACTTCTGCTAGCAAAAGACACTGTTAAAGATAACAAGATAA
GCCACCGACTGAGAGAAAATCTTTGCAAAACACACACTTGATAAAGGACTGATGTCCAAAATATACAAAGAACTCTT
AAAACCCAACAAAAANATGAACAACTCAATTAAAAATGGGCACAAGATCCAAATAGCCACCTCAACAAAARAGATAT
TCAGATAACAAATTAGCATGTAAAAAAGATGATCAACATCATACATCCTCAGGGAATTGCAAATTAAAAGAAAAATA
CATGGTACTACACATTTATTAAATTTCCACCCACTGAATCTAAAATAAAACTCAGTAATTTTTTTTAGGCCAAGCAC
AGTGGCTCACATCTGTAATCCCAGCACTTTGGAAGGCTGAGGTAGGCGGATCACCTGAGGTCAGGAGTTCAAGACTA
GCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAAAAAAAAATAGCCAGGCGTGGTGGTGCATGCC
TGTAATCCCAGATACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCCAAGA
TCACGCCACTGCACTCCAGCCTGGGTGACAAGAATGAGACTCCATCTCARAAAAACAAACAAACAATTTTTTTTTTT
AATTTCCAAAATCCCAAACACTGACAACACCAAATCCTGGCAAAGATACAGAGCAGCAGGAACTATCACTCATTGCC
AGTGGGAATGCAAAATGGCAGTAACCACATCGTAAGACTGGTAGTTTCTTTCGAAACTAAACGTACTTTTACCATAT
GATCAAGAAGTGCACTCATCAGTATTTATCCAAATAAGTTGAAAACTTGCGTCCATACAAAAGCCTGCACACAAATG
TTTATAGCAACTTTACTCATAATTGCTARAACTTGAAAGCATCCAAGATGTCCTTTAATCAGTGAGTGGATAAACAA
ACTGTGGCATACCTAAACATGAAATATTATTTAATAATGAGAAATCAGCTATCAAGCCACAAAAAAAGACACAGAGA
AACCTTAAATACATATTTCTAAGTGGATGAAGCCAATCCAAAAGTTCTACATGAACTATAATTCCAACTATGTGATA
TTCCCAAAATAAAAAATTACGGAGAGTAAAAAGATCAATAGTTGCCAAGGGTAAAGGGAAAAGAGGGAGACAAATGA
ATAGGTCAAGTACAGGTGATATTTAGGGCAGTGAAACTATGGTGAATGTTACTGCAGTATGGGATAGAGGTCATTAG
ACATTTGTTGAAACCCATACAATGTTCAACACAAACAATGAAGACTGTTGTCAGATACGAACTTTAGTTTATAACTT
ACCAATATTGCCTCATCAAGTGTAACAAATGCACCACACTTAATGCAGGATGTTAATAATAGAAGAAAATCAAGGGA
GGGCATTAAGATCTCTGTTCTTTCCACTCAATTTTTCTACAACCATAAAACTACTAAAAAAACATAAAAGTATTTTA
CATTTAAAAAGAAGGATGGGGCCGGGCGTGGTGACTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGTTG
GATCATTTGAGGTCAGGAGTTTGAGACCAGCTTGGCCACCGTAGTGAGACCCCCACCTCTACTAAAAATACAAAAAT
TGGCCGGGCATGGTGGCTCACTCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCACGAGGTCAGGAGA
TCGAGACCATCCTGGCTAACACAGTGAAACCCCATCTCTAATCAAAATACAAAARATTAGCTGGGCGTGGTGGCAGG
CGCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCC
GAGATCGAGCCACTGCACTCCAGCCTGGCGACAGAGTGAGACTCCGTCTCAAAAAAAAAAAAAAGTCACAATTATTT
ATCATATTTATTACCTCAAATAATTATTATTTTCTTTGCTTTTTGGGGGGTGAGAACATGTAGATCTACTCTTTTAC
CAAATTTCAAGTATACAATGTTGTATATTGTTAACTATATTCACACTGCCATACATTAGATTTTCAGAACTTACTGA
TTTTGCAAACTGAATCTTTGCATACCCTGACCTATATCACAAAGAGAATTTTGAAAGCAGCAAGAGAAAAACATCTT
GTCCCATATAAGGGAGGCTGCGTAAGACTATCAATGGATTTCTCAAAAGAATCTTGCAGATCAAGAAACAGTGGGAT
GATTCAATGTACTGGAAGAAAGAGAAAGACCAAAAGGAATACTTTACCCCAGAAAAGCTGTCCTTTAAGAATAAAGG
ATGGGCTGGGCCAGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCAGATCACCTGAGGTCAG
GAGTTCAAGACCAGCCTGGCCAACATGGCAAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCAATGTGATATAG
GGTGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACCCAGGAGGTAGAGGTTGCAGTGAG
CCGAGGCCATGCCATTGTACTCCAGCCTGGGCAACAAGAGTAAAACACTGTCCCAGAAAAAAAAAARAAAAAAGAATA
AAGAACAATGCTGCCATCTGATCTTTTCAGCTGTGGCCTGGCACCCTTCTGAGAGCCCGGCTCCCAGATACTTGCAG
TCTGCCCTGGCACTGCTGTCACTTTAGCATTCTGCAGTTGCCTGAGCATTCTTCCTGCCCCTGCCTAAGTTTTCTGC
CAGCTGTGTGGGGGCCAGCCTGCCCCTCTCTATCACAGCCAGCACCTGAACCCTGGGTACCTGAGGACACATATGCC
AGCCTGCTTCTGATCCAGTCCCTCCAGTACTTATGCATGCCATCCAGAGCACCATATAGGGATCTGAGAATCAAGAA
AATGGCTAGCCCAGTACACCATTGGCACATGATCGCTCTCTCTGGAGACTAAGGCTGTGCTGACCCAGCTAGCCAAC
ACTGCAACAGCTGAAATCCACCCTCATGTGCTGAAAGGTGAAGCTGCTTCCCCTTTGTACACAAAGGAGCAGCGTTC
CTGCATGAGAGAACAGGCAAGCCACAGGGCTGTCTGTATTGGCCTGAGGGAAGAGGTCCTACCCTGAGGTTGCTCCT
GTGAAGAGCCACAAGACAGGCATTTTCAATGGCTCTTGGCTACGTTATGACCTAGAGATAGATGACTGGGTCTGTAT
GAACTGAGAGTCATGAACTCTGGGACAGGGGTAGGATAGGGAAACACATCATGTTCCTACCTACACAGGAGGTAGAG
CTGGTACAGCTCCTCCCTCCCTACAGAGACCTGTGAGCATTTCACCAGGAGCTGCACCAGCCACCCTCTAAAGGCTA
CTGTTCACGTTCATCATTGAGATGTTGGTGGGTAAGCTTTGTGGTCCAGCTCTGCCCAGCTGTGTCTTCCCCTCTGG
GCTGAACAGGCAACTCAGAGTCTAGGCATTACATAGACCAGCCTATCACCTGAAACAACAGACAGGAAATCACAGTA
AACAAAGATCAAACACACACCATCTGCTTCTGCCATAGCTGGCTCTTACTCATAAGTGCCACTTACTGGCATGGAGG
TTAAACTACACAAATCAATAAAAAGTCTACTGACAGAAGGGCACAGGGCTAAAGAAACAAAGCCAAAGCCCCCTACC
CAATATATGCTGTAGTTACACCCACAAGGAGGAAAAACCCCATCTAAATTAAAGTAAATTCAAAAATAAGAAGTGAC
AACTTTCCCAGATGAGAAGAAACCATCATAAGAAGTTTGGCATCATGAAGAAAAAAAAAAAAGCAGAATGTTTTGAC
ACTACCAAAGGACACACTAGCTCTCTCGCAATGGATCCTAACCAAAATGAAAATTCTGAAATGAAAGATAATGAATT
CAAAATATGGATTATAAGGAAGTTCAATGAGATCCAAGACAAAGCTGAAAATCAACACAAAGATACCAGAACAATGC
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AGAATGTGAATGAAGTACAGATATCTTAAAAAARAAAACAATTGAATTTCTAGAAATGAAAAACACACTGAAGGGTTG
GGTTACAGATGAAAGCTTTTTTTTTTTTTTTTTCTTTTTGAGACAGAGTCTTGCTCTGTCGCCCAGGCTGCAGTGCA
GTGGCGCCATCTCAGCTCACTGCAAGCTCCACCTCCCGGGTTCACACCATTCTCCTGCCTCAGCCTCCTGAGTAGCT
GGGACTACAGGCACCCACTACCACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGGTGGGGTTTCACCGTGTTAGCC
AGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCATCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCA
CTGCACCCGGCCAGATGAAAGCTTTAACAATAGGCTAGACTAAGCAGAAGACAGACAGAAAATAGGATCCCAGTGCC
TTTTGGCTTGTAAACTTTCTTCTGAGAAGTCGGCTGTTAGTCTAATGTGATTTCCTTTATAGGTGATTTGAAAATTG
TCTCTTGCTTCTTTCAGAGTATTTTCCTTCAAGTTGCCTTTGGATAGTCTGGTGAAGTTCATCTTGCAAAATATTTT
CAGGTATTTTCCGAGCTTCTCGTATCTGGATGTGTACCTCTCTAGCAAGGCCAAGACAATTTTTCTGATTATTCCCT
CAAATATGTTTCCAATCTTTTTACCTTTTCCTCTTCTCTCTCAGAAATGCCTACAACTCATAAGTTTGGTTGCTTTA
CATAATTTCCGATTTATTGAACTCTTGATTATTTATTTAAATTTACTTTTTTTTTTGTCTGTGTTAGTTCAAAAAAC
CTGTTTTGTTTTTTGAAAAGATAAGAAAATTGATATGGTGCTAGGCCGGGCACGGTGGCTCACGCCTATAATCCTAG
CACTTTGGGAGGCCAAGACAGGTGGATTGCCTGAGCTCAGGAGTTCCAGATCAGCCTGGGCAAGATGGTGAAACCCC
GTATCTACTAAAATACAAAAAATCAGCTGTGCATGGTGGCAGGTGCTTGTAATCTCAGCTACTCAGGAGGCTGAGGC
ATGAGAATTGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCAAGATCGTGCCACTGAACCCCAGCCTGGACAACA
AAGCAAAACTCTGTCTCAAAAAAAAAAAAGAAAGAAAGAAAAGAAAGAAAATTGATATGGTGCTAGCTAGATTAACC
AAGAAAAAAGACAGAAGATTCAAGTAAGCACAAGCACAATCAGAAGTGATAAAAGTGACATTACAACTGATACCACA
GAAAACAAAAGATCATCAGAGACTAATATGAATATCTCTATGCATACAAACTAGAAAACCTAGATAAAATGGTTAAA
TTCATCCCTCCCTGCTCGGATGTGGCTGGAGCTGGAGGTGCAGAGGGCCAGAGATGCTGCAGACCTTCCACCCAGAG
CAGCTTGGAGGCAGTGAATAACAGCTCTTCAAGTCTGCAACAAAAAATGGCCTCTTCCAGAGAATTGTTTGAACCTG
GGAGGCAGAGGTTGCAGTGAGCCGAGATAGCGCCACTGTGCTCCAGCCTGGGTGACAGAACGAGACTCCATCTCAAA
AAAAAAAAAAAAAAAAAAAAAGCCTCTTCATAGCTTAAATTACAAAAGTAAACTAAAAGACTTACATGCTTTTGGCC
AGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAGGAGATCGAG
ACTATCCTGGCTAACACGGTGAAACCCCGTCTCTACTGAAAATACAAAAAATTAGCCGGGCGTGGTGGCGGGCGCCT
ATAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCAGAGAT
CGCACCGCTGCACTCCAGCCTGGGCGACAGAGCGAGACTCTGTCTCAAAAAAAAAAAAAGGACTTGCATGTTTTTTT
CTTTACTCCAACTCATTCCTTACATGTAGGCTCAATCTTTTCAGTATTTGCTTTACTGGTTCAGCAAAAGCCAGGAA
ATACAACTTTGTGGTAATCAGAATGTTATCCAACTGTATATATATATATATATATATATATATATTTTTTTTTTTTT
TTGAGACGGAGTCTCGCTCTGTCTACCAGGCTGGAGTGCAGTGGCGCGATCTCCGCTCACTGCAAGCTCCGCCTCTC
GGGTTCACGCCATTCTGCCTCAGCCTCCCGAGTTGCTGGGACTGGAGGCGCCTGCCACCACACCTGGCTAATTTTTT
GTATTTTTAGTACAGAAGGGGTTTCATGGTGTTCGGCCAGGATAGTCTCGATTTCCTGACCTCATGATCCGCCCGCCT
TGGCCTCCCAAAGTGCTGAGATTACAGGGGTGAGCCACCACGCCAGGCCCCAACTGTATATTGTTTACCTTATTGTA
AATATTGGTGAACAGTGGTCAATAATAGTTTTATATTCCTTTAAAAAAAAAGAAAATGGGTAAATACCTGGAAACAT
ACAACCTCCTAAGACTAAACCAGGAAAAAATAGATATCCTAAATAGACCAATAACAAGTAATGAAATTGACTCACTA
ATAAAATAATTTCAAACAAATAAAAACAAGAACAGATAGGTTTACAGCCAAATTTTGCCACAAGTATAATGAAGAGC
TGGTACCAGTCTTACTGAAACTATTCCAAAAATTTATGGAATTTTTGGATTGGAAGAATCAACATCATTACAAAGAC
CACACTAACTAAAGCAATGTACAAATTAAATGCAATTCCTATCAAATTACCAATATCATTTTTTCACAGAATTAGAA
AAAACGATCCTAAATATCATATGGAACCAAAAAAGCATTCAAATAGCCAAAGTACTCCTAAGCAAAAAGAACTAAGT
CAGAGGCATCATGTGTCTGACTTCAAATTATACTATAATGCTATACTAAAAARAACAGTATGGCATTGGTACAAAAA
CAGACAGATTAATGGAATGGAATAAAGAGTCCATTGCTAGGAAGGATACAGCTTAAAAAGGGAGAAAAAAATTGTGA
AAGAAAAGAGAATAAAGAACCAGTAATARAAATCACATGCCTACAACCAAGTGATGTTTGACAAAGTTGGCAAAAATA
AACAGTGGGGAAAGAGCATTCTATTCAATAAATGGTGCTGGGAAAATTGGCTACCCATAGGCAAARAGAATGARAACTG
AATTCCCATTTCTCATCATATACAAACTTTAACTCAAGACGTATTAATGACTTAAATGAAAGACCAGAAGCTATAAA
AATCCTAGAAGAAAATTTAGGAAAAACTCTTCTAGATATTGGCCTAGGAAAATAATTCATAACTTAGACCTGAAAAG
GAAATGCAACAAAACCAAATATACACAAATGAGACTTAAACTAAAGAGCACAGCAAAAGAAATAATCAACAGAGTAA
ACAGACAACCTACACAATAAGAACAAAATATTTGCAAACTTTGCATCTGACAAAGAACTAATATCCAGAATCTAAAA
AGAACACAAACAACTCAACAACAACAAAGAATAAACAACCTCATTAAAAAAGACTGCAAAGGATATGAACAGACATT
TCTCAAAAGAAGACATACAAGTGGCCACCAAACACATGAAAAATTGCTCAACATCACCAATCATCAGAGAAATGCAA
ATTAAAACCACAATAAAGGCAGGGCGCAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCAAGGCGGGTGGA
TCACCTGAGGTCAGGAGTTCAAGACCAGCCTGACCAATATGGTTAAACCCCATCTCTACCAAAAATACAAAAATTAG
CTGGGCATGGTGGCAGGCACCTGTAATCCCAGCTACTCGGAGGCTGAGGCAGGGGAATCTCTTGAACCCAGGAGGCA
GAGGTTGCAGTGAGATGAGATCATACCACTGAACTCCAGCCTGAGTGACAGGGCGAGACTCTGTCTCAAACACACAC
ACACACACACACACACACACACACACACACACACAAAATAAGATATAAACACAACAGATGTTGGTGTGAATGCAGAG
AATAATGAATGCTTATTCACTGTTGGTGGGACCATAACAACCTCTATGAAARAACAGCATAGAGATTTCTCGAAGCAC
TAAAAATAGAGCTACCATTTGGCCCAGTGATTATACTACTAGGCATCTGAAAGAAAAGAAATAATTATATAAAAAAG
TCACTTTCACTCATGTGTATTACATTCCTACTCATAATAGTAAAGTCATGGAATTAACCTAAATGTCCATTAACAGT
GGACTGGATTTATTTTAATATGGTATATATACACCATGGAATACTATGCAGCCATAAAAATGAAATCATGCTCTGTG
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CAGTAACATGGATGGAGCTGGGGGCCATTATCCTAAGTGAAATAACTCAGAAACAGAAAATCAAATACCACATGTTC
TCATAAGCAGGAGCTAAACAATGAGTACACAAGGACATAAAAATGGAAACAATAGATAGTGAGACTCCAAAAGGGAG
AGACTGGGAGGAGGCCGATGGTCAAAATATTATCTATTGGTAGTGAGATGTGATCACGCCACTGCACACCAGCCAGG
GCAACAGAGTGAGATCATGTCTCAAAAAAAAAATGATCTGTTGGGTACAATATTTACTATTTCAGGATAGTTACACT
AGAAGCCAAACCTCACCATTATGCAATATATCTATTTGACAAATATGCACTTATACCCTCTGAATCTAAAATAAAAA
ACAAAGGAATTCTATAGTAGTAAACACCTACATCTTTTTTTAAAAAAAGATCTCGCCTGTGTGGTGGCTCACGCCTG
TAATCCCAGCACTTTGTGAGGCCGAGGCAGGCAGATTGCCCAAGGTCAGGAGTTCGAGAAAGCCTGGCTAACATGGT
GAAACCCCATCCTACTAAAAATACAAACAAATTAGCCGGATGTGGTGGCGCACGCCTGTAGTCCCAGCTACTCGGGA
GGCTGAGGGAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCTGAGATTGCGCCACTGCACTCCAGCC
TGGGCAACAGAGAGAGACTCCGTCTCAAAAAAAAAAGATCTCAAATAAACAACCTAACTTTACACACACACAAACAC
ACACACACAAATAGCAGAAGGAAAGAAATAACAAAGATTAGAGCATAAATAAATGAAATAGAGAATAARAAAAATTT
TAATCGGCCAGGCACGGTGGCTCACACCTGTAATCCCAGCAGATCTCTTGAGGCCAGGAGTTTGAGACCAGCCTGGC
CAACATGGTGAAACCCTGTCTGTACTAAAAACACAAAAATTAGCCAAGTGTGGTGGCATGCTCCTGTAATCCCAGCT
ACTTGGGAGGCTGAGGCAGGAGAATCACTTGAAGCCGGGAGATAGATCTTACAGTGAGCCGAGATTGTGCCACTGCA
CTCCAGCTTGGGCAACAGAGTGAGACTCTGTCTCAAAAAAGAAAACAAAACAAAAAATTAATCAATGAAGCTAAGAG
TTGATTTGGGGAAAAAAACTCAAAATCAARAGCCCTTACTTAGACTAAGAACAAAAAGAGAGAATATGTTAATAAAAT
AAGAAATGAAAGAGAAGACATTACAACTTATTACAGAAGTTTATTTCTTACAGAAATAAACAGAATTATAAGGGACT
ACTATGAACAATTATACACCAACCAACTTGACAACTTAGAAGAAATGGTGAAATTACTAGAAACATATAAACTACCA
AGATGGAATGAAGAATAAATAGAGAGCTTAAAGAGACCAATAACAAATAGAGAAACTAAAGAAGTAATTTTTCAAAA
CTCCAAAATATAGCCTAGGACCAGATTACTTCATGGGTAAATTCTACCAAACTTTCAAAGAAAATTTAATATAAAAC
ATCCTCAAATTCTTTGAAAAAATAGAAAAAAGAGGTAACACCTTCAGAGTCATTTTATGAGGCAGCATCCCCTTGAT
ATCAAAGCAAGAAAACACACTTTCAAGAAGAAAATTATAGGCCAATATCCTTGAGGAACATGCTGTATGAATTAAAT
CTAAATAAATCTGTTTACAAAGAATCGATTCTCAGCAGAAGCTTTACAAAATTAAAAAAATTAAAAATTCTCACACT
GGATTCTGGATAAACACTCATTTCTAGCCTCTTTGTCAGATATGTTACTGAAACTTACACTAACTGAGCGAGTTCGCT
TGAGCAGCAGTTTCTTCATCTGTTGGGAGCTGATATATC TGGATGCCATTGCTAATCAATTCACTCATTATCTTATT
CTTAAACGTCTGTAAATCATTTTTAGAAATAGTGTCTGC TTTGGCAATCAGTGGTATAATATTCACCTATGAAGAAA
GAAGACAAACAAAATCTCATCATTGTTCATCTCACAGTTTTTTTGTTTTTTGTTTTTTGTTTTGAGACGGAGTCTCG
CTTTGTCGCCCAGGCTGGAGTGCAGGGGCACGATCTCGGCTCACTGCAAGCTCCGCCTCCTGGGTTCACGCCACTCT
CCTGCCTCAGCCTCCCGAGTAGCTGGGACCACAGGCACCCGCCACCACGCCCGGCTAATTTCTTTTTGTGTTTTTAG
TAAAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCAATCTCCTGACCTCGTGATCCGCCTGCCCCGGCCTCCCA
AAGTGCTGGGATTACAGGCGTGAGCCACTGCGCCCAGCCATCCTATAGTTTTTATAGTAAAGCCTTCACAATCTCTG
ACAACAAATTGCATAACTAGGTAATCACTGGCTGTCATGCTTTTCTTAAAAATTATTTTCCAAAATTATCAATACTT
TTGAAGATTGATCTTTTATCCAAATTCAGGTTTAGAAGTCTCAACCTTGTTTCTCTTCTAAAAATCCCTTATACCTC
TACACATATGGAGTTAGTAAAATGTAAATAGTAGGACAATGTAAATTATTTTATTTATTTATTTATTTATTTATTTA
TTTTTCAGACAGAGTCTGGCTCTGTTGCCCAGGCTCTGGAGTGCAGTAGCGCGATCTTGGCTCACTGCAAGCTCCGC
CTCCCAGGTTCATGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCACCACCATGCCCGGCT
ACTTTTTGGTATTTTTAGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATATTCTCGATCTCCTGACCTCGTGATCC
GCTCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCCTGAGCCACCGTGCCTGGTCTATTTAATTTATTTTCAATT
TTATTTCTTATTAAGCTGAGTGATAAAAGACAAATTCAAAGAACTTTCCTCAAAATTGTGGAAGGGATTTTGTCCTT
CTACTTTTTACATCACTTTTTCCATCAATCAATCTTAATTAATGTCCCATTTTCACTCTCTTGCCCCGCCTAGATGT
GTTTGCAGATAGATTTGCTATTGTTTTTCAAAGACCACCTAAAAAGAATATAGATGTTTTTGATTACCATATTCTTT
CTTTTTTTGAGGCGGAATCTTGCTCTGTCGCCCAGGCTGGAGTGCAATGGCGCAATCTAGGCTCAGGGCAACGTCTG
CCTCCCGGGTTCAAGCAAGTCTCCTGCTTCAGCCTCCTGAGTAGCTGGGATTACAGGTGCCCGCCACCATACCCGGT
TGATTTTTGCATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTAGTCTCGAACTCCTGACCTCAGGATAC
AACCACTTCAGCCTCCCAAAGTGTTGGGATTATAGGCATGAGCCACCACACCTGGCCTGGTTACCATATTCTAAAGG
CCGTGTGTGTATGTATGTGTGTGTGTGCGCGTGTGTGTGTATAAGAACACCTTGCAAACAAATATGTTCATTTTTCT
TTTGTAAAAAGACATAATTTCCACATTGAAAGTTAAATATTTGCATATTTGAGGTTGAATTTTTACCCACAAAGTTT
TTTCCTAGTGCTTCAATATGAGCACTCCTGCCTTTTGCATTTGCACTTAAATAACTAAACTTTTTAGGAAATAACAA
TATACAAAATTATATAATGTTTTATTACTGTTAAAATATCTTATTAAATTATAGCTCCACAAAATCAATATCTGTAA
TATAGTAGAAATACATAAATATAAATTTTAGGCAGACTGCTTTTGTTTTAGATTGCTCAAAACACGTTTTTTAAAAA
ATCCATGGACAGACCGGGCGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGACTGGCAGATCACCT
GGGGCCAGGAGTTCAAGACCAGCCTGACCAACATGAACAAACCCCGTCTCTACTAAAAATGCAAAATTAGCCAGGCG
TGTTGGCTCATGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGCAGAGGTT
GCAGTGAGCCGAGATTGCGCCATTGCACTCCAGCCTGGGCAACAAGAGCGAAACTCCGTCTCAACAACAACAACAAC
AACAAAAAGAGTGTATATTCCTGACTATTGAAGGTACTACTAATTAAGAACTTGAAGCAGCTCTTAATTTAACTAGA
AATCTAATTTATTTCAACTACTTAATGACATCTGAGATTAAGTACAAAGTCTCTTTTCAGTTTGAACAATATATAGT
AAAAGTTGAGATTCCTCGGATAAAAGGAACCCAACTTAGAACTTTTTCTCTCTTCAACTARATAAAGATGTCTTCAA
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CTAATTTAAGTTGAAGACAGCATGTTTTGTTAGGGCTGAGTGCAGAAAAGAATCTGATAATATGACAATTTCCTTTA
TATGTATATTGCTTTTCTATATTTAAAAAAGAAAATATACTTTTAACCTTTTTTTTTTTTTTGAGAGAGAGAGAGAG
AGGGTCTTGATCTGTGGCCCTGTCTGCAGTGCGGTGGCATGATCACAGCTCACTGCAGCCTCAACCTCCCGGGCTGA
AGCGATCCTCCCACCTCAGCCTCCTGAGTAGCTGGAACTACAGGCACATGCTGCCATGCCTGGCTATTTTTTTGTAT
TTTTTGTAGAGACAGGGTCTCACTATGTTGTTCTAGCTGGTCTCAAACTTCCAGGCTCAGGCAATCCTCCCTCCTCA
GCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCATGTCTGGCCCTTCTAAATTTTTTATGAAAAATGATTTTA
GACTTATGGAAGAGTTGCATGAATATTACAGAGAAAGAAATTGAGGCATCATAATTTTCCCAAAGCCACACAGTGAG
CAAGTAACAGGGTCAGGTTTGTGAAAGCAGGCAGCTTGAACCCACTACCCATGCTTTTTTATTTATTTTTTTTTTTG
GAGACAGAGTTTCACTCTTGTTGCCCAGGCTGAAGTGCAATGGCGTGATCTCGGCTCACCGCAACCTCTGCCTGCGG
GTTCAAGCAATTATCCTGCCTCAGCCTCCCGAGTAGC TGGGATTACAGGCATGTGCCACCACGCCCAGCTAATTTTG
TATTTTTTAGTAGAGACAGGGTTTCACCATGTTGGTCAGGCTGTTCTCAAACTCCTGACCTCAGGTGATCTACCTGT
CTCGGCCTCCCAGAGTGCCGGGATTACAGGGTGAGCCCTGGCTCCCAGCCCTCCCCATGTTTTTAATCACAGAAAGC
GCTAGACATTTTTCCCAAGGTCACAGACACCTAGCAAGTGATAAAGCAAATATTCAAAAGCTGCTTCCACTGACAAG
TCCTGTGACCTTTACATATTCAAAAATTAAAATTCCTTCTGTATGGATAAATCTGAGCTTCATAAACATTCAACGGA
CTGATTTTCTGTACAATAAAACCAAACTACAAAAAACTGCTGAATAATTAGAAAAATTAATCARATGAACAGAGTCT
CATATCGATTTTGAGATTTTGCTGAAGCCATGGGGCTTAAGCAGCCTATTGAAAGGAAGTCCTCGTGTGTCCCAGGT
TTTTGCTGGAAAGAATTATGCTTTTCTTAGCTGTTTCTATATAACAAGCAGTAGCTGCCTGCAGGCTCTTGTATCTG
AATCCTGTCTGATATGATCTGTAACCAGGATCACAAAAGCTTTCTGTTTCACACCATCAGTGGTACTAGTCAAACAT
CAGTGGGATTATTTCACAGTATCATATAGTAAATTTTATTTTAAAAATACAGGCATCCCCCATTTTCCACAGTTTCT
CTTTCTTCCTTTTCTTTCCTTCTTTTTTACTTCCTTCCCTCCTTCTTTCTTTTCTTCCTTCCCTCCCTCCCTCCCTC
CCCCCTCCCTTCCTCCCTCCCTTCCTTCCTTTCTTTCTTTCTCTCTTTCTCTCTTTCGCTCTCTTTTCTTTCAACGG
GGACTTGCTCTATTGCCCAGGCTGGAATTGCAGTGACATGATCTTGGCTCACAGCAGCCTGGAACTCCTGGGCTCAA
GCAATCCCACAGGTGCACACCACCATGCCTGGCTAATTTTTCTATTTTTTTGTAGAGATGGGGTCTCACTACATTGC
CCAGGCTGGTCTTGAGCTCCTGAGCTCAAGCGATGCTCCTGCGTTAGCCTCCCAAAGTGCTGAGATTACAGGCTTGA
GCCACAGAGCCCAGCCCAGTTTCACTTTCCACAATTTCCCGTAATCAACAGCAGTCCAAATATATTAAATGAAAAAT
TCTAGAAATACACAATGTAGAAGTTTTAAATTGCATGCAATTCTAAATACTGTGATGAAATGTCATGTTGACCCACT
CCTTCTCACCCTGGATATGAATTATCTCACTATTCACCTCATTTTATCTCAACATGTAGGCATTGTATTATCTCACA
TCATCATAAGAAGAGTGAGTACAGTATAATAAGATATTTTGAGGCCAGGCGTGGTGGCTCACACTTGTAATCCCAGC
ACTTTGGGAGGCTGAGGCAGGCGGATCACCTGAGGTTAGGAGTTTGAGAACAGCCTGGCCAACATGGGGAAACCCCA
TCTCTACTAAAAGTACAAAAAATTAGCCGGGCGTGGTAGCGGGCACCTGTGATCCCAGCTACTCGGGAGGCTGAGGC
AGGAGAATCACTTGAACCCGAGAGGCAGAGGTTGCAGTGAGCCGAGATTGTGCCACTGCACTCCAGCCTGGACAACA
AGAGCAAAACTCCGTCTCAGAAAAAAAAAAAAAAAAAAGATATTTTGAGAGACGCAGGTAACTTTCACATAACTTTT
AGTACAGTGTATTGTTATAATTGTTCTATTTTATTATTAGTTACTATTGTTAGCTTCGGTCTGCATCTAAGAAACTA
ACAATAATAACTAATAATAAAAGAGAACTGCATCTCATTTATAAATAAATCTTTATGATAGGTATGTATGCATAGAA
AAAAACAGTATATATCAGGCTCTGTACCATGCATGCTTTCAGGCGTCCACTGGGGATCTTGTAACTTACTCCCAAGG
GTGCTACTCTATAGGCAAATGGCCATGATCTGGGAGGTAAGTCAAGGTTGAAATCTATCAAATGTGAGTTGTCTCCC
CCAGCAACCAAAAAATTTGTATGTTGAAGCCTCAACCCCCCAGTACCTCAGAATGTGACCTCAACTGAGATAAAGCC
TTCAAAGAGGTGATTAAAAAGTGAGACTGGGTCAGGTGCGATGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCC
GAGGTGGGCAGATCACCTGAGATTAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCTTGTCTCTACTAAAAA
TACAAAAATTAGCTGGGTGTAGTGGTGCATGCCTGTAATCCCAGCTACCCAGGAGGCTGAGGCAGGAGAATCCCTTG
AACCTGGGAGACGGAGGTTGCAGTGAGCCAAGATCACACCACGGCACTCCAGCCTGGGCATTAAAAAAAAARAAAAR
GTGAGACTGTTACAGTGGGGCCCAACCTAAACTGACTGGCACCCTTATAAGAAGATAAAATGTGAGGCCGGGCACAG
TGACTCACGCCTGTAATCCCAACACTTTGGGAGGCCGAGGTGGGTGGATCACCTGAGGTCAAGAGTTCAAGACCAGC
CTGGCCAACATGGTGAAACTCATCTCTACTAAAAATACAAAAAATTAGCCGGGTGTGGTGGTCGGGCGCCTGTAATCC
CAGCTACTCAGGAGGCTAAGATAGGAGAACTGCTTGAACCCAGGAGGCAGAGGCTACAGTGAGCTGAGATTGCACCA
CTGTACTCCAGCCTGGGCAACAAAAGCGAAACTCCGTCTCGAAAAAAAAAGACAAAATGTGGACACCCCGGAGACAC
TAGGAAAAACACCATGTGAGAACACAGAGATAAGGTGGTCATCTGCCAGACAAGGACAGAGATTTCAGAAGAAAGCA
CATCTTCTGACACCTTGATCTTGGACTTCTGTCCTCCAAGACTGTAGGAAAATACATTTTCATTGTTTAAACCACCC
AGTCTATGGCATTTTGATATCCCAGCCCTAACACACTGATGCAAATGCCTCAAATATTAACAGAAAAAGATAATTAG
GATATATACATATATTACAAAATGACAGGTACAGTCGTGCACCACATAATGGCATTTCAGTAAATGATGGGCCACAC
ATATGATGTTGTTCCCATAATATTATAATACTGTACCTTTGCTTTTTGTTGTTGT TATTATTTATTTATTATTTATT
TATTTATTTACTGACTCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCAATCTCGGCTCACTGCAACCTCCGCC
TCCCTGGTTCAAGCGATTCTCCTGCCTCAGTCTCATGAGCAGCTGGGATTACAGGCGCCTGCTACAACGCCCAGCTA
ATTTGCTAATTTTCTGTATTTTTAGTAGAGACAGGGTTTCATGATATTGGCCAGGCTGGTCTTGAACTCCTGATCTC
AGGTGATCTGCCCACCTCAGCCTCCCAAAGTGACGGGATTACAGGCGTGAGCCTCCGCACCTGGCTATTTAGAGATC
TATTTATTGAATTTCTGGATTCAGGGGATATATGTGCAGGTTTGTTACTTACATATATTGAATATTAGTGAGGTTTT
GGTCTCTCGTGTGCCCATCACCCAAATAGTGAGCATTGTACCCAATAGGTAATTTTTCAAATCTCAACCTCCTCCCA
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CCCTTCCCCTTTATAAAGGGCCCAGCGTCTATTATTTGTCTAATACTGAAACTTTTTTTATGTTTAGATACACAGAC
AAGGCTGGGCGCAGTGGTTCACGCTTTGGGAGGCTGAGGCGGGCAGATCACTCGAGGTCAGGAGTTCAAGACCAGCC
TGGCCAACATGGCAAGACTCCGTCTCTATTAAAAATACAAAARATTAGGCCGAGCACAGTGGCTCACGCCTGTAATCT
CAGCATTTTGAGAGGCTGAGGTGGGTGGATCACCCGAGGTCGGGAGTTCGAGACCAGCTTGACCAACATGGAGAAAC
CCCATCTCCACTAAAAATACAAAATTAGCCAGGCATGGTGGCACATGCCTGTAATCTCATCTACTCAGAAGGCTGAG
GCAGGAGAATCGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCCCAGATCACGCCATTGCACTCTGGCCTGGGCAA
CAAGAATGAAACTCCGCCAAAAAAAAANAAAAAAAAAAAAATTAGCCGGGCATGGTGGCACAGGCCTGTCAGGCCTA
TAGTCCCAGCTACTTGGGAGGCTGAGGCCAGAGAATCACTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCCAAGATT
GTGCCACTGCACTCCAGCCTGGGAGACAGTAAGACTCCATCTCAAAATAAAATAAAATAAAATAGATACACAGATAC
TTACCATTGTGTTATAATTCTACAGTATTCCGTACAGTACCATGCTGTCCAGGTTTGTAGCCTAGGAGCAATAGGCC
ATACCATAAAAGGCTATAGCCTAGATGTGTAGTAGGCTATATCATGTAGGTATGTGTAGATACACTCTAAGATGTTT
GCATAATGATGAAATCACCTAAAGATATGTAACTACACTTGCATGCAAGTGCCTTCAAGATGTCTTATTATCTCAAA
ATTAATATTACATCATGAAAGGTTGAGACCAGGAACAATGGCTCATGCCTGTAATCCCAACAACTCTGGGAGGGCAA
GGTGGGTGGATCACTTGAGCCAGAAGTTCAAGTTCAGCCTGGGCAACATAGTGACACCCTGTCTCTACAAAAAATAC
AAAAATTAGCCAATCTTGGTAGCACACTCCTGTCCCAGTTGCTCGGATGGCTAAGGTGGGAAGATTGCTTGAGCCCA
GGAGGTTGAGGCTGCAGTGAGCTATGATGACGCCACTGCACTCTAGCCTGGGTGACAGAGCAAGACCCTGCCTCAAA
TACAAAAAAAAAAAAAGAAAAAGAAGGCTGGGCACGGTGGCTCACACCTGTAATCCCAGCACTCTGGGAGGCCAAGG
CGGGAGGATCACGAGGTCAGGAGATCGAGACCATCCTGGCTAACATGGTGAAACCCCATCTCTACTAAAAATACAAA
AAAATTAGCCGGGCGTGGTGGCAGGTGCCTGTAGTCCCAGCTACTCGGGAGGCTGAAGCTGGAGAATGGCGTGAACC
TGGGAGGCGGAGCTTGCGGTGAGATCGCACCACTGCACTCCAGCCTGGGCGACAGAGGGAGACTCCGTCTCAAAAAA
AAAAAGATGGTAGATTTACCAAACATACCTTACTGTCAAGGTTCTTCATTGTTAATAGATCAAGAGACTTCAGGGAA
TGTCCTGTAGGTGAAATGAAGTAAAGACACACGTGGACGCGAGAATCATGGTACTCAAACAAGGAACGTTTAATCTT
CAGTTCTTCTTGAAGATAGGCCTCAAATTGGGCATCTATGTAGTCAACTATTGGTTGGTAGCTAAAAAAAAATTTAT
ACATTTAGCATAACAGACTAATAAAATCTAAAGCCTGCTTTTTGACCACTTAATGAGCAGTTAACATGTATGTAAGC
AGTTTGCTATAGTGATGAAGAAAAAGTTCATAACATGTCCATACAAAGATATTAATTCTAAACCAATAATAAGGCTC
ATGCTTTACTCTATGGTTATGTAAAATGTAAACATAGAGGAAAGCTGGGTGCATCCGACAGGGGACTAGTATCCAGA
ATATACAAAGAATGCAAGCAACTAAACAACAACAACAAGAAGAACAAATAATCCCATTAAAAAGTGGGCAAAGGACA
TGAATAGACATTTTTCAGAACACCAAAATACAAGGCAAAACCACAATGAGATATCATCTTATCTCAGTCAGAATGGC
TATTGTTAAAAAGATAAAAAATGGCCGGGCGCGGTGGCTCACGCCTGTAATCACAGCACTTTGGGAGGCCAAGGTGG
GTGGATCACGAGGTCAGGAGTTCAAGACCATCCTGGCTAACACGGTGAAACCCTGTCTCTGCTAAAAATACAAAAAT
TATCTGGGTGTGGTGGCAGGCGCCTGTAGTCCCAGGTACTCAGGAGGCTGAGGTAGGAGAATAGCATGAACCCAGGA
GACAAAGCTTACAGTGAGCCGAGATCGCGCCACTGCGCTCTAGCCTGGGCAACAGAGCAAGACTCCATCTCAAAAAA
AGACAAAAAATAACAGGCCAAGTAGAGTGGCTCATGTCTATAATCCCAGCACTTTGGAAGGCCAAGGTAGGAGGATC
ACTTGAGGCCAGGAGTTTGACACCAGCCTGGGCAACATAGCAAGACCCCATCTATACAAACAATTTTTAAAATTAGC
CAGGCATGGTGGCATGTGCCTGTAGTCTCAGTTACTCAAGAGGCTGAGGTGGAAGGATTCACTTGAGCCTGGGAGGT
CGAAGCTGCAGTGAGCCAAGCTTGTGCCACTGCACTCCAGCCTGGGTGATGGAATGAAAAACTGTCTCAAAAAATAA
TAATAAAAATAATTAAATAACATAATTTGGCAAGGGTACACAGAAATGGGAACCCTTAGACACTGTTGGTGGGAATG
TAAATTAGTACAACGTCTACGGAAAATTTGTACAAATAAAGTTAAATAAAGAAATAAGGAAATAAGCTAAAACTAAT
AGAAGCTATATTTAAAATTTTTTGCTATAACTGGCTAAATAAAAATCTTGTAAGAAAGTCAATTATATACAAAAGTA
TTAATCTTATAAGAAAAGAACATTACTTAGGAAAATATTAAAATCTGGAAGAAAAGGTATTACTTACACAAATTAGT
CTATGGCAAAGGAAGTCAAATTCCTTGAAATAAGAAAACCTTTTTTAATTTAARAATAAGAAAACACTCACCTGGCTTC
TTTGTCTATTTGATCACCATACCCTACTGTCTCCACAACAGTCAATTTCAACTGAACATTGCTTTCCTGAAGTTCAT
ATGTCTGAATTTGAAGTCCAACATTTGAGTAAAAATGTGAGGATTTGTTATCTTTCAAGTTAGTATTAAACAATGTG
TCTATCAGTGTCGATTTTCCAATTCCAGTCTCCCCTGTAATAGACATAGAGTCATTGTCATAGGGACATAAAGGGGC
TAAGAAAAAGCAACACTTTGAATTCCTACGGTGGTTTTTAAAATCTTAGAAAGTTGAACTCATAGAAGTAGAGAGTA
GTATTCTGGCTACCAGAGGCTGGGGGAGCAGGAGAAAGGAAAGGTGGAGTAGTTGGTCAAAGGTACAAAGTTTCTTT
TTTTTTTTTTTACTTTTATTTTAGGTTGGGAGTACACGTGCAGGTTTGTTATATCAGTAAACTCATGACATGAGGGT
TTGTTGTACAGATTATTTCATCACCCAGGTACTAAGCATGGTAACCAATAGTTATTTTATCTGATCCTCTCCCTCCT
CCAAACCTCCACCCTCAAGTAGACACCAGTGTCTGTTATTCCCCTTTTTGTGTCCATGTGTTCTCATCATTTAGCTC
CCACTTACAAGTGAGAACATGGCACATGTTCTCAGCCATAAAAAAGAAGGAGATCATGTCCTTTGCAGGAACATGGA
TGGAGCTGGAGGCCATCATCCTTAGCAAACCATCAGAGCTCATTGTAGCGCTATTCACAGTAGCAAAGACATGGAAT
CAACCTAAATGTTCATCAATGGTAGACTGGATAAAGAAAATATGGTACATATACACCATGGAATACTACACAGCCAT
GAAAAMAGAATGAGATCATGTCCTTTGCAGGAACATGGATGGAGCTAGAGGCCATCATCCTTAGCAAACAGTTTCAAA
CAGGAGTAGAAATAAGTTTTGAGATCTATTGCACAGCAGAGTGACTATAGTCAATGTATTGTATATTTCAAAATAAT
CAAGAGAGTTAATTTCAAATGTCTCATCATAAAAAAATGATAAGTAAACCGGGTAATAGATACATTAATTCACTTGA
TTGAATCATTCCAAATTGTAAACATATAGCAAAACCTCACATTGTATCCATACATGTAAATAACTATGATTTTTCAA
TTAAAAATAATATTAATTTTAAAAATAAATAAAGGGTCTCAAATACTTCAAAGACTGGGATGGCCTTGAAAATATAC
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ATGCTAGGCCGGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGC TGAGGCGGGCGGATCACGAGGTCA
GGAGATCGAGACCATCCTGGCTAACATGGTGAAACCCCGTCTGTACTAAAAATACAAAAAATTAGCCGGGTGTATTG
GCGGGCGCCTGTAGTCCCAGTTACTTGGGAGGCTGAGGCAGGAGAATGGCATGAACCTGGGAGGCGGAGCTTGCAGT
GAACCGAGATTGCACCACTGCACTCCAGCATGGGCAACAGAGCAAGACTCCGTCTCAGAAAAAAAAAAAAAAGTATA
TATATATATATATATATATATATATATATGTATACATGCTAGCCCTGATTCTCTCAGTCATTAACATAATGGAAAAA
GAAAGTATATACTAAGCTACATCAGACTTTTAAGAGCACAGGAATGTGTCAATTTTTAACAATCACTACAGGTCGAG
TGTGGTGTCTCATGCCTGTAATCCCAGCACTTTGGGAAGCTGAGGTGGGCAGATTGCTTGAGCCCAGGCGGCTGAGG
CTACAGTGAGCCATAATCACACCATTGCACTCCAGCCTGGGCAACAAAGTGAGAACCTGTCTCAAAAAATAAAAGGA
TTACATAATATGGCTAAGATGAGAATCACTGTAAACATGAAGATATATTTGAATTAATAGCATCAATGTTACACTGC
TTAAGATAAGTTGAAATGAACATTGGGAAAAATGAAGGAATAATTCAAATGAGGTGTTTGACACTTACCCACACAGA
GAATATTAAAAGTGAATCCTTGTCGGATAGATCTGCTCACCAACTGATTGGGCAAACATTCAAAACCAAAATGTCCA
ATCGTAGTTAAACAACGAATATTATTTTCTTTTTGCTTAAATAAAACAAAAATTTAGAGTTTTGTGTTAGAATAAAA
AATGAAGTCATTTGAAAGGAAAATGATTATAGTACATCAAATAAATTAGAATTGATTATCATTTGCTTATCATACCT
CAGACAAGATGCAAATATATTAAGTAAATTTGTGAAAATAGAAGTCTGTGTTCAAACACATAGATTTGGCTATTATT
TTTATAAATAAAGTGAATCTATCTCTCAGCACACTCAAAGAGGCTCTGTTTCTAAATTTTAAAAGAGACAGGGGACA
GGCACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCGGATCATGAGGTCAGGAGTTCGAGA
CCAGCCTGGCCAACATTGTGAAACCCCATCTCTACTAAAAATACAAAATTAGCCGGGCATGCTTGTACTAAAAATAC
AAAATTGGTGGTGCATGCTTGTAATCCCAGTTACTCAGGAGGCTGAGGCAGGAGAATCACTTCAACCCGGGAGGGGG
AGGTTGCAGTGAGGCAAGAGCACACCACTGCACTCCAGCCTGGGTGACAGAGTGAAACTCTGTCTCAAAAAATTAAT
TAATTAATTAAATAGGGAATTAAGGAAATACTACAAGAAACTCTAATGTATTACTGTAACATAATAAATTATTTCTT
CCATAAGAAAAAAGAAAAAAACTTTAACATCCTTTCATTCTGCTGCAGCGTATTAATATATTGAGAAAATCCCACAC
ATGTTAATCCAGATGCTTCTCAACTTATGATGAGGCTATGTCCCAAGAAACCCCTCCTAAATTGAACATATTGTAAG
TCAAAACTGCATTTAACACACATAACAAAACTGAACATTATAGCTCAGCTTTGCCTGCCTTAGACATGCTCAGAACA
CTTACATTAGCCTACAGTTGGGCAAAATCAACTAACACAAAGCTTATGTTATAATAAAGTATTAAATATCTCATGTA
ATTTATCAAACAAAGTGAAAAACAGCACTATTATAGAGTCAACAATTTAAGTTGAATGATTGTAAGCTGGAGATCCT
CTACATATGTGAGGAAACCAAAATCAATTTGAAATTTTTAAAAAATCAAATGATGTATACTTCAGATTTGTTATATA
CCCTCTGAGGACTTGTGTTATATCGAAGAAATCTACTACTAATAACACCATTCTAGAAAATTAGAAATCCATCAGTA
TTACACACAAAGTTACCAACTGATCATTTTTAAAAGGTTAAAAGATCATTCATTTTTTATTTTTAAGTACTTCTATT
TTAAAAATGGGAATTATACAACCCCCTGCACAACTATAAACACATTAAATACCACTTTGCAATGACAGCTCAGCATA
CTTCACAGTTCTTAACACTATTTTATGAGGAATACAAAATACCTTTTTATTTAAATTAACCCGCTTTAAAAATGTTT
TAGTATATGTGAGAATAAAGGAATTATAAATCAGTAGGAAAGATTTTAAGGTAGAAGCATCAACAATCAGCTCAGTA
GATGTTGTCTACATTTATTTTGTACCTTTATAAAACAAGAACATGCTAATCGGCCTGGGAGGCAGAGGTTGCAGTAA
GCTGAGATCTCGACTCACTGCAACCTCCATCACCCGGGCTCCAGCAATTTTCCAGCCTCGGCCTCTAGAAAAGCTGG
GACTACATGCATGCGCCACCATGCCCAGCCAATTTTTGTATTTTTTGTAGAGAAGGGGTTTCACCATGTTGGCCAGG
CTGGTCTCGAACTCCTGACCTCAGGTGATGCGCCTGCCTCGGCCTTCCARAGTGCTGGGATTACAGGTGTGATCCAC
TGCACCTGGCTAATTTTTGTATTTTTGATAGAGACGGGGTCGCACCATGTTGCTCGGGCTGGTCTTGAATTCCTGAG
CTCAAACAATCCTCCTGCCTTAGCCTCCAAAGGGCTGGGATTACAAGCTTGAGTCACTGAGCCCGATCTACTAACAG
AGATTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGCAGTGCAGTGGCACGATGGCTC
ACTGCAAGCTCCGCTTCCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCACCTGC
CACTACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCC
TGACCTCGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGCGCCTGGCCTACTAA
TAGAGATTTTAAAACAGCTATTATAAATGTGCAGAGACATAAAGGAAAGTGTGCATACACAATGAGTAAAAAGACAA
AAATCCCAGGAGAAAARCAAAAATTATAAAATTAAGATAAAAGCAGAAAGCATGGCCAGGCACGTTGGCTCACGCCT
GAAATCCCAGCAGTTTGAGAGGCTGAGGCAGAAGGATCACTTGAGGTTAGGAGTTCGAGACCAGCCTGGCCAACATA
GTGAAACCCTGTCTCTACTAAATATACAAAAATGAACCCGGCATGGTGGCAGGAGCCTGTAATCCCAGCTACTCGGG
AGGCTGAGGCAGGCGAATCCCTTGAGCCAGGGAGGCAGAGGTTGCAGTGAACTGAAATCGGACCACTGCATTCCAGC
CTGGGCAACAGAGGGAGACTACATCTCAAAAATAAATAAATAAAAGCAGAAAGCAAAGAAATAGGAAATAGGTCTTA
GAAAAAATTAAATAAGCAAAAATTTGCTGCTTTGAAAAGATTGATAAGATTGATAAACACCTAGCTGGACTAATAAA
AACACCCAAAACAGCCAGGCATGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGGAGATCACC
TGAGGTCAGGAGTTTGAGACCAGCCTGACCAACATGGAARAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCGGG
CATGGTGGCACACGCCTGTAATACCAGCTACTCAGGAGGCTGAGGTAGGAGAATCACTTGAACCTGGGAGGCAGAGG
TTGCGGTGAGCCGAGATCGCACCACTGCACTCCAGCCTGGGCAACAGAGCAAGACTCCATCTCAAAAAAACAAAAAA
CAAACAAACAAAAAACACCCAAAACACAAATTGCTCATAGCAGAAGTGGGAGAATATTACTACAGACCACACAGATA
ACAAAATTAGACTACTGTGAACACATTGATGAACACATTTTGCCAATGATTTTGAAATAACTCTTTTGCCAACAAAC
TTGAAAATAAATAAATTTCATTGGGAAAAAAAACAAATTATAAAAATGACACAATGGGAAATAGGAAATCTAAATAG
TCATATATCTATTGAAGAAATTATAGCCAAAAACCTTTCCACAAAGAAATCTTCAGGCCCTGCTGATTTCACTATTG
AATTCTATCAACAAGCAGTTAAAAGAAAAATTCACACAAACTCTCTACAAAACAGAAGAGGGGGTAGTTTTTTCCAA
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TGTATTTTATGAAACCAGATATAATGGCAATATAAACACCTGACAGGCCAGGGGCGGTGGCTCATGCCTGTATCCTA
GCATTCTGTGAGGTTGAGGTGGGTTGGATCACCTGAGGTCAGGAGTTCAAGACAACCTGACCAACATGGTGAAACTC
CATCTCTACTAAACACAAARAATTAGCCGGGCATGGTGGCACGTGCCTGTAATCCCAGCTACCTGGGAGGCTAATGC
AGGAGAATCCCTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCTGAGATTACACCATGCACTCCAGCCTGGGCAACAG
AGTGAGACTCCATCTCAAAAAAACAAACAAACGAACAAAAAACACCTGGCAAAGACATCACAAAAAGAGAAAATTAT
ACATTAATTTCTGTCATGTGCATAGCTGCAAAAATTCTTTTTTACTACTATAATTTTAATTGTACAACTAGTAAGTG
TGCAAATAAATTTTTCTTAACAACTGAAATATTGAAATGGAAGATAATATTCCATTTAACTATTCCCCACATCCTAT
CTCCTTCCTCTTTTCCCTATTTTTATGATTTTTAGGATTCTAGACATTAAAAAATACTTTTATATACACAAATATAG
AGGTATTAAATTTTAAAAACACATACATGGCCAGGTACAGTGGCTCACGCCTGTAATCGCAGCACTTTGGGAGGTTG
AGGTGGGCAGATCACCAGAGGTCAGGAGTTCAAGACCAGTCTGGCCAGCGTGGTGAAACCCGGTCTCTACTAAAAAT
ACAAAAAAAAAAATTAGCCAGTCATGGTGGCGGAGGCCTGTAACCCCAGCTACTCAGGAGGCTAAGAGAGGAGAATT
GATTGAACCCGGGAGGCAGAAGTTGCAGTAAGCCAAGATCGCGCCATTGCACGCCAGCCTGGGCCACAAGAGTGARA
CTCTTGTCTCACAAAAAAAAAGCAAACATTCTGCAACTTGCTTTTTTCTACTAAAATTCTATACATGTTAATCAGCT
AGCTTTATTGAGGAATAATTTATATGTAATAAAATTCACCAACTTTATGTGCACAATTTGATAAATTTTAACAAATG
TGTATAGTAATGTAATCACCATCATGATCACCATATAGAACATTTCTGACATCCCTAAAACTTTCCCTATTAGCCCC
TATTCAGTCAATTTGTAACCCTCATCCCTCAGCCCTGGCAACCTCTCATCTGTTTTCAGTTGCTATAGTTTTACTTT
TTCTAGAATTTCATTTAGAAGAAATCATACTGCATGGAGTTTTTTTTTTTATCTTAACAAAACATTACCAATCAATT
CACTTGTATATAAAAAAGATTATAGATTAAAACAATTGGCATTTATTCTAGAAATGCAAGGTTAATTCAGCACTCAA
AAATCAATAAATGATAAACTATAAAATACTGATGCAAGAAATTGAAAAGGACACAAAAAAATGAAAAGATATTCCAC
GTGTATGGACTGAAAGAATCAATATCATTAAAATGTTCATACCACCGAAAGCAATCTACATATTTAACTCAATCCCT
ATCAAAATACCAATGACATTCTCCACAGAAATAGAAAARATAGGCCGGGCGCGGTGGCTCACACCTGTAATCCCAGC
ACTTTGGGAGGCCGAGGTGGGTGGATCATGAGGTCAGGAGATCAAGACCAACCTGGCTAACACGGTGAAACCCTGTC
TCTACTAAAAATACAAAAAAGAGGCTGGGCGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGG
GTGGATCATGAGGTCAGGAGAPCGAGACCATCCTGGCTAACACAGTGAAACCCCGTCTCTACTAAAAATACAAAARA
TTAGCCAGGTGTGGTGGTGGGTGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGACGTGAACCTGAG
AGGCAGAGGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCTGTCAAAAAAA
AAAAAAAGAAGAAGAAAAGAAAAARGAAATAGAAAAAATAATCCTAAAATTTATACGTACCCACAAAAGACACAGAA
TATTCAAAGCAATGCTGAGTACTCTGGGTACACTGAAGGAATCACATTACTTGACTTCAAATTATAATACAGAACTA
CAATAACCAAAACAGCATGGTACTGGCATGAAAACAGACATATAGACCAATGGAACAGAATACAGAACTCAGAAATA
AATTCAGACATGTACAGTGAACTCATTTTTGACGAAGGTGCTAATAGCATACAGTGGGGAAAGAAGAGTCTCTTCAA
TAAATTGTGCTGGGAAAATTGGATATCCATATGTAAARAAGAATGAAAACAGACTCCTATCTCTTATCATATATAAAAA
TCAAATAAAAATGAATTAAAGACATAAATCTAAGCTGTGAAACTATGAACCTACTAAAAGAAAAGATTGGGGAAACT
TTCCAGGACATTGACCTGGGCAAATATTTCTTGGATAATGCCCCACAAGCACAGGAAACCAAAGCAAAAATGGACAA
ATGGGATCATATGAAATTAAAAAGCTTCTACACAGCAAAGAAAGTGATCAACAAAGTGAGGAGACAACCCACTGAAT
GGGAGAAAATATTTGCAAACTATCCCCCGATAAGGGATTAATAACCAGAATATGTAAGAAGCTCAAATAACTCAATA
GGAAAAAATCTAATAATCCAATTTAAAAAGTGGCAAGTGATTGGAATACACTTGTCTCAAAAGAAGACATACAAATG
GCAAACAGGTATATAAAAAGGTGCTCAACATCATTGACCATCAGAGAAATTCCAATCAAACCTACAATGATATATCA
TCTCACCTGAGTTAAAGTGGTTTTTACCCAAAAGACTGGCAATAACAAATGCTGGCGAAAATGTGGAAAAAAAGAGA
ACCCTCTTACACTGTTGGTGCAAATGTGAATTAGTATGCGAGAACGTATGGAGGTACCTCAAAAAACTAAAAATAGAA
CTACCTATGATCCAGCAATCCCACTGCTAGGTATATACCCAAAAGAAAGAAATTAGTACATTGAAGAGATATCTACA
CTCCCATGCTTATTGCAGCACTATTCACACTAGGCAAGATTTGGAAGCAACCTAAGTGTCCATCAACAGATGAATGG
ACCAAGAAAATGTGGTACATATACACAATGGAAAACTATTCAATCATCAAAAAGAATGAGATCTTGTTATTTCCAAC
AACATGGATGGAACCTAACATTATGTTAAGTGAAATAAGCAAGTCATGGAAAGACAAACTTCACATGTTCTCACTTA
CTTGTGGGAGCTAAAAATTAAAACAATTGAACTCATAGAGATAGAGAGTGGAAGGATGGTTACCAGAGGCTAAGAAG
GGTAGTGGGGGTGGTGAGGGGATGGTTAATGGGTACAAGGATATAGTTAGATAGAATGAATAGGGCCCAGTATTTGG
TAGCACAACAGGGCGACTATAGTCAACAATAAATTGTACATTTTAGAAGAATGAAGAGTACAATTGAAATGTTTCTA
ACACAAAGAAATGAAAAATACTTAAGGTAGTGGATACTCCATTTATCCTGATATGATTATTACACATTGTGCGCCTA
TAACAAAATATCTCATATGCCCCATAAATATATAGACCTGCTATGTACCCATAAAAATTAAAAAGTAAGGGCTGAGC
GTGGTGGCTCATGCCTGTAATCCCAGAATTTTGGGAGGCTGAGGCTGGAAGATCGCGTGAGCTCAGGAGTTCGAGAC
CAATCTGGGCAACATAGTGAAACCCTGTCTCTACTGAAAATAAAAACTAAAAAAATAGCAGAGTATGGTGGTACATG
CTCGTCGTCCCAGCTACTCTGGAGGCTGAGGCGGGAGAATCACTTAAGCCCAGGAGTTAGAGTTTGCAGTGAGCTAT
GATTGTGCCACTGCGCTGCAGCCTGGGTAACCGAGTAAAACCCTGTCTCAAAAAAAAAAAATTTAAAAATCAATAAA
CATATTTCACCATATTAATAGTATAAAGTAAAATCACCATATGACTGACTCAATAAGTGAAAAATATTATATTTGAT
GAATTGAATTGAATACCCATTTGTGATTTTTAAAGTCTATTAGTAAAATAAGAATTAAAGAGAACTTCATCAATCTG
ATAAAAACTGTATTAGAAAAAAATTTAAATCTAACATCATACTTAATAGTARACATCTGAGTGCTTTCTTCACAAGA
TTGAAAATAAAGCAGAGATGTCAGCTGTTGCCATTTTATACATTGTACTGGAGGTTCTTTTTTTTTTGAGACGGAGT
CTCGCTCTGTCGCCCAGGTTGGAGTGCAGTAGTGCGATCTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACGCTA
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TTCTCCTGCCTCAGCCTCCTGAGCAGCTGGGACCATAGGCACCCGCCACCACGCCCGGCTAATTTTTTGTATTTTTA
GTAGAGATGGGTTTCACCATGTTAGCCAGGATGGTCTCAATCTCCTGACCTTGTGATCCGCCCGCCTCGGCCTCCCA
AAGTGCTGGGATTACAGGCGTGAGCTACCACACCCGGCCTGTACTGGAGGTTCTTACCAGTCAATAAGGCAAACARAA
AAGCATAAATATTCAAAAGAGTTTGTCATTTTATATTGAAAAAAGGTAGAAAATATACAAGAATCTACAGAGCATCT
ACCAGAACTACTAAGAGAACATATCAAAATTACAAGATACAAAGTCAATATACAAAAATCAGTTATATTCATTTCTA
GCTTCTGCTCAGAGATGTGGAGAGCAGAAAAAAGACATCACTACTAATACTATAGGAATAAAATAATGAACTAAGGC
AAGATCACAACTTTTTTTTTTTTTTTTTTTGAGACAGAGTCTCGCTCTTTCGCCCAGGCCGGAGTGCAGTGGCACTA
TCTCGGCTCACTGCAAGCTCTGCCTCCCAGGTTCACGCTATTCTCCTCTCTCAGCCTCCCAAGTAGCTGGGACTACA
GGCGCCCGCCACCGTGCCCAGCTAATTTTTTGTATTTTTAGTAGAGGTGGGGTTTCACCGTGTTAGCCAGGATGGTC
TCGAGCTCCTGACCTCATGATCCACCCGCTTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACGGCGCCCG
GTCAGATCACAACTTTTTAAAAACTCATCCTAGTACTGACGTTTCAGGTCGACCAATTGTTCCAGAATCGAAGGAGA
GACAGAAACCCACAGGAAAAGACAAGATGGGAGCATCAACTTTTCTAGGCAAGAAAGACGCAGACATCAGTGAGAAG
AGTTCTAAAGCAAGGAGCAAATTGCTAGAACATGCCTTGCCTGACAAGTAAAAAGTATGAGCCATAAAGAGGAATCA
TCTGTAGGTGCTTTTTTCTTTTCTTTTCTTTTCTTTTTGAGACAGAGTGTCGCTCTATTGACCAGGCTGGAGTGCAG
TGGTGCGATCTCGGCTCACTGCAACTTCCGCCTCCCTGGTTCAAGCAATTCTCCTGACTCAACGTCCTGAGTAGCTG
GGGTTATAGCCGTGCCACCACGCCCAACTAATTTTTGTATTTTTAGTAGAGACGGAGTTTCACTATGTTGGCCAGGT
TGGTCTTGAACGCCTCACCTCGTGATCCACCCACCTCGCCCTCCCAAAGTGCTGGGATTACAGGCGTGAACTACCAC
GCCCAGGCCTGTAGCTGCTTTTTTTTGTTTGTTTTCTGGTTTGGTTTTTATTTGTCCTTATTTGGAAATCTGTCATT
CTAAGTAGAGAATACAAGGTATATTAATTATATTTTTTAATTTATTAAGGTTTGATTTAATGTATGTATTTAATTTT
TATTTGTAATTTCAACTTTTAGATTCAGAGAGTACATGTGCAGGTTTGTTATGAGGAAATACTGAATGTGCTGAGTT
GGGGGTGTGAATGATCCCATCACCCAGGTACTGAGCATAGTACTCAATAGGTAGATTTTCTGCCCTCACCCCCTCCC
TCCCTCACCCTCTAGTAGTCCTCAGTGTCCATTGTTGCCATCTATGGCATGAGTCTCATACTCATATGTCTATGAGT
ACCCAATGTTTACCCCCACTTATAAATGAGAACATGTGGTATTTGGTTTTCTGTTCATGTATTAATTAACTTAGGAT
AATGGCCTCCAGCAGCACCCATGTTGCTGCAAAGGACACATTTCATTTTTTATAGCTGCATAGTATTCCATGGTGTA
TATGTACCACTTTTTCGTTTTTTTTTTGATATGGAATCTTGCTCTGTCACCCAGGCTGGAGTGCAGTGGTGTGATTT
CAGCTCACTGCAATCTCCGCCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAATAGCTGGGATCACAGGT
GCCCACCACCACACCTGGCTAATTTTTTGTATTTTTAGTAGAGACAAGATTTCACCATGTTGGCCAGCCTGGTCTCA
AACTCCTGACCTCAGGTGATCCGCCTGTCTTGGCCTCCGAAAGTGCTGGGGTTACAGGCATGAGCCACCGCGCTTGG
CCATGTACCACATTTTTTAATCCAATCTGCCACTGATGGACACCTAGGTTGATTCCATGTCTCAGCTATTGTGAATA
GCGCTGAGATGAAAACAAGTGCAGGCCAGGTGTGGTGGCTCACACCCATAATCCCAACACTTCAGGAGGCTGAGGCA
GGCAGATCACTTGAGGTCAGGAGTTTGAGAGCAGCTTGGCCAACATGGTGAAACCCCATCCCTACTAAAATTACAAA
CATTAGCTGGGCGTGGTGCATGCCTGTAATCTCAGCTACTCAGGAGGCTGAGGCACGAGAATCGGTTGAACCCGGGA
AGTGGAGGTTCCAGTAAGCCAAGATTGTGCCACTGCACTCCCGCCTGGGTGACAGAGCGAGACTCTATCTCAAATTT
AAAAAAAAGAAAACAGGATGGGCGTGGTGGCTTACACCTGTATTCCCAGCACTTTGAGAGGCTGAGGCAGGCGGATC
ACCTGAGGTCGGGAGTTTGAGACCAGCCTGACCAACATGGTGAAACCCCGTCTCTAATAARAATACAAAATTAGCCA
GGTGTGGTGGCGCATGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGAGGCAGA
GGCTGCAGTGAGCCAAGATTGAGCCATTGAACTCCAGCCTGGGCAACAAGAGGAAAACTCTGTCTCGAAAAGAAAAG
AAAAGGAAAAAAGAGAAGAGAAGAGAAGAGAAAGAAGAGAGAGAAGAGAAGAGAGAAAAGGAAAGGAAGGGAAGGGG
AGGGGAGGGGAGAGGAAGGGAGGGGAGGGGAGGGAAGGGAAGGGAAGGGAAGGGAAGGGAAAGGAAAGGAAAGGAAA
GGAAGAGAGGAGGGGAGGGGAGGGGAGGGGAGGGGAGCCTGTGTCTTTTTTTTTTTTTTTTTTTTTTTTTGAGACGG
AGTCTCGCTGTCGCCCAGGCTGGAGTGCAGTGGCACGATCTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACGCC
ATTCTCCTGCCTCAGCCTCCCGAGCAGCTGGGACTACAGGCGCCCGCCACCACGCCCGGCTAATTTTTTGCATTTTT
AGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCGCCTCGGCCTCC
CAAAGTGCTGGGATTACAGGCGCGAGCCACCGCGCCCGGCCACCTGTGTCTTTTTTGTAGAACAAAAAATAATCTGT
AGCTCCTT
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>gi|68978189 |gb|AADB02010625.1| Homo sapiens chromosome 7 CRA_219000002701389

whole genome shotgun sequence
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caatggtgca atctcggcte actgcaacct ccgcctectg ggttcaagca 50
attctcctgc ctccacctcc tgagtagctg aaactacaqgg cacgcaccac 100
cacacccggc ttatttttgt atttttagta gagatggtgt ttcaccatgt 150
tggccagect ggtcttgaac tcctgacctce gtgatctgcec ggectcggee 200
tcccaaagtg ctgggattac aggcatgagc caccacactc ggccaccatt 250
ttattttcaa ctccctttca tggaagaacg tttagccttt ggtctcttte 300
ttgatttatg acagctcgcg gctttcaaga aaactaccta tgaataggect 350
gtgtaacttt tatttattta tttatttttt gagatggagt ctctgtctte 400
taggctgggg tgcagtggca tgatctcggce tcactgcaac ctcceccctce 450
caggttccag caattctcct gcctcagett cccaagtage tgggattaca 500
ggcatgcacc accacacctg gctaattttt gecattttttt tttattagag 550
atggggtttt gtcatgttgg ccaggctggt ctcgaactcc tggcttcaga 600
tgagctgccec acctcagectt cccaaagttt tggcattata ggcatgagtc 650
actgcaccca gcttgttaat gttattttca agcacacctt caaaagttta 700
ttccaaggcc ttgctctcat agcagcaaag cctgtctgtt gcatagtggg 750
gctecttgtta gcatcttect tttggtggat gttgtgtaga cccggggcag 800
taaggcatgt taacctcgag gacattggac ctggctggcc tgactgttgg 850
gtctcectec taggacatgg cgagccatgg gtggggcagt gtctttcaaa 900
gctgctctca cggagcactt agccccaatc cagccctcca gggagcaggt 950
gcagagactc atagcagagc accccccaca cctgaccccecc agcataagta 1000
agaggagccg ctgctccagg tgtatttcag caccagtgtt ggggagcatg 1050
tcctectgag agcatctaac gattgcttta gagagccctce tgggtggttt 1100
atttattttc atttttattt tttaatttta ttattttaaa aatatttatt 1150
tatttattta tttatttatt tatttattta tttattgagg cagagtctcg 1200
ctctgtcgee cagactggag tgcaatggta cgatctcggce tcactgcaac 1250
ttctgectee cgggttcaag tgattectecct gecctcagect cctgagtagt 1300
tgggatttca ggcacccacc atgccaggct agtttttgta tttttagtag 1350
agacaggatt tcaccatgtt gtttaggctg gtctcgaact cctgacctca 1400
ggtggtctge ccgcectcaga ctcecccaaagt gectgggatca caggegtgag 1450
ccactgcgcc tggcaaaatt ttatttattt attttttttg agacaaagtc 1500
tcactctgtc gcccaggctg gagtgcagtg gtgcaatctc aactcactge 1550
aacttttgcc tcccaggttc acacgattct cctgcctcag cctcaggagt 1600
agctgggatt acaggcgcct gtcaccacac ctggctaatt tttgtatttt 1650
tagtagagat gggtttcgcc atgttggcca ggctggtctc gaactcttca 1700
tctcaagtga tccacctgcc tcggcctccce aacgtgctga gattacaggt 1750
gtgagtcacc gcacctggct tattattttt ttttttagat tcagagtctc 1800
attctgttgce ccaggttgga gtacagtggt ataatcatgg cccactgcag 1850
cctcgaactc ctggggtcaa gtagccctcc caccttagcec tcecttagtag 1900
tagggactgC AGGTGAATGC CACCGTGCCC AGCTAATTAA AGAATTTTTT 1950
TTtEettCTG AAAGTCTTGC TTTGTCACCC AGGCTGGAGT GCAGTGGCAT 2000
GAACACAGCT CACTGCAGCA TCAATCTTCT GGGCTCAAGG GATCCTCCTG 2050
CCTCTGCTTC CTAAGTAGCT GGGACTACAG ACATAGGCCA CCATGCCAAT 2100
TTTTTTTTTT TTTTTTGAGA cGGAGTCTCG CTCTGTTGCC CAGGCTGGAG 2150
TGCAGTGGCG CCATCTTGGC TCACTGCAAG CTCCACCTCC TGGGTTCACG 2200
CCATTCTCTT CCCTCAGCCT CCCGAGTAGC TGGGACTACA GGCGCCTGCC 2250
ACCACACCTG ACTAATTTTT TGTATTTTTA ATAGAGACGG GGTTTCACCA 2300
TGTTAGCCAG GATGGTCTCA ATCTCCTGAC CTTGTGATCC ACCTGCCTCA 2350
GCCTCTCAAA GTGCTGGGAT TACAGGCATG AGTCACCGCG CCTGGCCCAC 2400
CATGCCTAAT TTTAAAAAAA AAAATTTTTT TATAGACATA GCATCTCACT 2450
ACGTTGCCCA GGCTGGTCTT GAACTTGTGG GCTTAAGTGA CCAATTTTCA 2500
CAACTCAGCC TCCCAAAGTG TTGGAATTAT AGGTTTGAGA CACTATACCC 2550
AGCCTTTAAG AATCTTCTTG TAGAGATGGA ATCTTGCTGT GTTGCCCAGG 2600
CTGTTCTCAA GCTCCTTGCC TCAAGTGATT TTCTACCTTG GCCTCCCAAA 2650
GTGCTGGAAT TAAAGGCATG GACTGTGTGG TTCTTCTGGC ACTTACACGT 2700
GGTCTTGTCT GGCCGGTTGT CTGGTCCTGT CTGTTTCTGC CTTTCCTCTT 2750
TCTCCAGGGA AAACCTAAGC TTTCCTTTTT GTCCTCATCT TGTGTTTTTC 2800
TGGGTCCATG GGCAGAGTAG AGTTCTAGAA TGGTTTCCTA AAGCAGCCAA 2850
GCCCTACCCA TTGATTTCTA AGTACATTTA GAAAAACACA TATAAGGCTG 2900
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attattcagce

ggaactttga

CAGGTGAATG
TCTTGCTTTG
GCAGCATCAA
GTAGCTGGGA

cacagaagaa
aaacattgtg
CCACCGTGCC
TCACCCAGGC
TCTTCTGGGC
CTACAGACAT

atgaaatact
ctaagaggga
CAGCTAATTA
TGGAGTGCAG
TCAAGGGATC
AGGCCACCAT
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ACTTTGGGAG
GGCTAACCAA
GCCGGGCACG
ATGGGTGTAT
GTGAAACCCA
ATAGGCGCCT
TGGAACCCGG
TCCAGCTAGG
AAAATTAGCC
GCAGGAGAAG
TGCAGCCTTG
AAATAAAGAG
TTGTCAAACA
ATTTCCCTCT
CAGTGTTGGG
ACAGGAGCGA
TTATAGAGCA
GCCAGTAGGC
TTCCCTTTCT
GAATGCAACT
CTCTTTTTTT
CAGGCTGGAG

gatacacact
aaaaaaagcc
AAGAATTTTT
TGGCATGAAC
CTCCTGCCTC
GCCAATTTTT

GCCGAAGTGG
CATGATGAAA
GTAGCTCACG
CACCTGAGGT
GTCTCTACTA
GTAATCCCAG
GAGGCAGAGG
GCAACAGAGC
GGGCATTGTG
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TACCTCAGGC
TCATGTTTCG
TATTTTGTAT
AATGTTCAGG
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TTTTTTTTTT
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2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450
3500
3550
3600
3650
3700
3750
3800
3850
3900
3950
4000

55798187
55798237
55798287
55798337
55798387
55798437
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Figure 19

(1)

ATTATTCAGC CACAGAAGAA ATGAAATACT GATACACACT ATGACATAAA
GGAACTTTGA AAACATTGTG CTAAGAGGGa AAAAAAAGCC Agtgcgtcta

55798187
55798237

(2)
>gnl|ti|1656600323 name:104440205 mate:1656600324

GTGGGCTCAGCCATCCTCCCAACTGAGCCTCCTGAGTAGCTGGGACTACAGCTGTGAGCCATCACACTCAACTGGTGT
AGCTATTTTAGAAGACAAACTGGCAGTTTCTCAAAAGGCTAAACATACAGTCATCATATAATGCAACAATTTCACTCC
TAGGCATATATCCCAGAGAAATAGAARATATATGTCCACACAAAAACTTGTACAGCAATCTTCATAGCAGCATTGTTCA
TAATAGCCAATACGTGGAAACAACCCAAATGTCCATCAACTGATGAACAGATAAACAAAATGCAGTGTGTCTCTACCA
TGGAATATTATTCAGCCACAGAAGAAATGAAATACTGATACACACTATGACATAAAGGAACTTTGAAAACATTGTGCT
AAGAGGGAAARAAARRGCCACAAAAGATCACATATTGTACAATTCTACTTGTCCAGATTAGGAAATTCTATAGTGACAA
AAAATGAATCAATGGTTGCCTTAGGCTGGGGGGCCAAGGCAGGTAGGGGGGAGTAGGAGGTAGTGGC TAAGAGGTGCG
GATTTCTCTATAGGGTAATGAAAGGTTCTAAAACTGACTGTGGTGATCGATGCACAGCTCTATGAATATTCTAAAACC

TACTGAATTTGCAGATTTTCAATAAATAAATCAATTGAAGGGTATGTGAATCATATTTTA

(3)

GTGGGCTCaA GCCATCCTCC CAACTGAGCC TCCTGAGTAG CTGGGACTAC 55797868
AGGTGTGAGC CATCACACTC AACTGGTGTA GCTATTTTAG AAGACAAACT 55797918
GGCAGTTTCT CAAAAGGCTA AACATACAGT CATCATATAA TGCAACAATT 55797968
TCACTCCTAG GCATATATCC CAGAGAAATA GAAATATATG TCCACACAAA 55798018
AACTTGTACA GCAATCTTCA TAGCAGCATT GTTCgTAATA GCCAATACGT 55798068
GGAAACAACC CAAATGTCCA TCAACTGATG AACAGATAAA CAAAATGCAG 55798118
TGTGTCTCTA CCATGGAATA TTATTCAGCC ACAGAAGAAA TGAAATACTG 55798168
ATACACACTA TGACATAAAG GAACTTTGAA AACATTGTGC TAAGAGGGAA 55798218
AAAAAAGCCA gtgcgtctac aggtgaatgc caccgtgcecc agctaattaa 55798268
agaatttttt ttctgaaagt cttgctttgt cacccaggct ggagtgcagt 55798318
ggcatgaaca

(4)

GTGGGCTCaA GCCATCCTCC CAACTGAGCC TCCTGAGTAG CTGGGACTAC 56708591
AGGTGTGAGC CATCACACcC AACTGGTGTA GCTATTTTAG AAGACAAACT 56708641
GGCAGTTTCT CAAAAGGCTA AACATACAGT CATCATATAA TGCAACAATT 56708691
TCACTCCTAG GCATATATCC CAGAGAAATA GAAATATATG TCCACACAAA 56708741
AACTTAaTACA GCAATCTTCA TAGCAGCATT aTTCATAATA GCCAATACGT 56708791
GGAAACAACC CAAATGTCCA TCAACTGATG AACAGATAAA CAAAATGCAG 56708841
TGTGTCTCTA CCATGGAATA TTATTCAGCC ACAGAAGAAA TGAAATACTG 56708891
ATACACACTA TGACATAAAG GAACTTTGAA AACATTGTGC TAAGAGGGgA 56708941
AAAAAAGCCA CAAAAGATCA CATATTGTAC AATTCTACTT GTCCAGATTA 56708991
GGAAATTCTA TAGTGACAAA AAATGAATCA ATGGTTGCCT aAGGCTGGGG 56709041
GGCCAAGGCA GGTAGGGGGG AGTAGGAGGT AGTGGCTAAG AGGTGCGGAT 56709091
TTCTCTATAG GGTAATGAAA GGTTCTAAAA CTGACTGTGG TGATCGATGC 56709141
ACAGCTCTAT GAATATTCTA AAACCTACTG AATTGCAGAT TTCAATAAAT 56709191
AAATCAATTG AAGGGTATGT GAATCATATT TTA
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Assembled human genome sequence (query sequence):
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ATTATTCAGC CACAGAAGAA ATGAAATACT GATACACACT ATGACATAAA
GGAACTTTGA AAACATTGTG CTAAGAGGGa AAAAAAAGCC Agtgcgtcta
CAGGTGaATG CCACCYTGCC CAGCTAATTA AAGAATTTTT TTTCTGAAAG
TCTTGCTTTG TCACCCAGGC TGGAGTGCAG TGGCATGAAC ACAGCTCaCT

Chimpanzee chr7 (56708861-56761823):

ATTATTCAGC
GGAACTTTGA
acatattgta

aaaatgaatc:

gagtaggagg
aggttctaaa
aaaacctact
tgaatcatat
cagatgcctg
cacttgaggt
atctctatga
catagtccca
gaggctacag
gagcaagacc
tttgtgagtg
ctgaataacg
cttctgaaac
caaagaatga
tgccttctag
tagcagctgt
tggctcatgce
acctgaggtc
tctctactaa
atcccagcta
gcagaggttg
aaaagcaaga
caagaatgac
gtattgattt
caacacaatt
cctattctga
tggagccagt
cacatatttc
taaaaataaa
atccacagcc
catagcctag
tgtattttga
tataatcata
ctgcctcagce
aggctttttt
tccaagatgg
tcctgagtaa
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNN
NNNNNNNNNN
NNNNnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

CACAGAAGAA
AAACATTGTG
caattctact
aatggttgcc
tagtggctaa
actgactgtg
gaattgcaga
tttaataaag
cctgtaatcc
caggagtttg
taaaaaataa
actacttggg
tgaaccatga
ctgtctctaa
tagccaagtt
agagtaagtg
attcattagt
atgctaaatt
tgaaaaattc
ttattaacga
ctgtaatccc
aggagtttga
aaatacaaaa
ctcaggaggc
cagtgagcca
caccatcttt
atagtgtttc
gatttagcaa
tcattttctce
tcttattaaa
aagatgttac
agaccattaa
ctgattatat
acacaatcct
aagggactgg
gacagggtcc
gctcactgca
tgtaccagta
tttttttaat
tctcaaactc
cggggccata
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNnNnnnnn
nnnnnnnnnn
nnNNNNNNnn
nnnnnnnnnn
nnNnnnnnnn

ATGAAATACT
CTAAGAGGGg
tgtccagatt
taaggctggg
gaggtgcgga
gtgatcgatg
tttcaataaa
ctattattta
cagcactttg
agcctagtct
aaaaattagc
agactgagga
tcatgtcact
aaaggaaaga
tgaggagaaa
gctggttagg
aaagttacag
cattacaaat
ctaagtgcct
ctacaaaaaa
tgcactttgg
gaccagcctg
attagatggg
tgaggcagga
aaatcacgcc
aaaaaataaa
atgataagcc
atatgacacc
cttaatcaaa
aactgataag
aacctgttct
gcatgatgaa
agccaacacc
gatcatgcag
tctgacctga
tgctctgtca
gccttgacca
cctgggaata
ttttgtagac
ctagcctcaa
ggacacacca
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNn
nnnnnnnnnn
NNNNNNNNNnN
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

GATACACACT
AAAARAAAGCC
aggaaattct
gggccaaggc
tttctctata
cacagctcta
taaatcaatt
aaataattag
ggaggctgag
gagcaaccta
tgggcatggt
ttgcttaagc
gtactgcagce
aaatacaagt
tagacaagag
cccagttgct
ctctgggaca
gctgatggtc
aaatagcaag
gaaatggagg
gaggctgagg
gccaacacgg
tgtggtggceg
gaattgcttg
attgcaccag
aataaaaaag
ctaattttgc
aatcttggat
actgattagg
ataaaaaaat
aaggagaatt
atatatctga
aattgggcag
ctatgtggtt
gatttcactt
cccaggctgg
gctgggctca
caggcaagca
agagaagtct
gagatctgcc
cennnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

ATGACATAAA
Acaaaagatc
atagtgacaa
aggtaggggg
gggtaatgaa
tgaatattct
gaagggtatg
tggctgggca
gcaggaggat
gcaagatccc
ggcacacgtc
ccaggagttt
ctgggtgaca
ttttaatcac
taaaagagca
agctaagtgg
gtcatgcagt
tttctttaca
tctgcaatga
ccgggcatgg
tgggcagatc
tgaaacccta
ggcgcctgta
aacccagaag
cctgggcgac
gcatcttctt
atttgttcaa
aaagtgtgaa
tagtctaata
tagggaatga
ccaaaaccca
ttactatatt
gggtctcctce
gcaaggcctg
cattcatact
agtgcagtgg
agagatcatc
ccaccatatc
tactatgttg
cacctcagcc
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNN
nnnnnnnnnn
NNNNNNNNNn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNn
nnnnnnnnnn
nnnnnnnnnn
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55798187
55798237
55798287
55798337

56708910
56708960
56709010
56709060
56709110
56709160
56709210
56709260
56709310
56709360
56709410
56709460
56709510
56709560
56709610
56709660
56709710
56709760
56709810
56709860
56709910
56709960
56710010
56710060
56710110
56710160
56710210
56710260
56710310
56710360
56710410
56710460
56710510
56710560
56710610
56710660
56710710
56710760
56710810
56710860
56710910
56710960
56711010
56711060
56711110
56711160
56711210
56711260
56711310
56711360
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nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnNNNNNnn
nnnnnnnnnn
NNNNNNNNNnNn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
ggggctgcat
tccagtttct
cctgactcca
ctgacctctt
acctecctttce
catctataat
gccaagagtt
aaaattaaaa
agctactgga
ggctacagtg
gtgagactct
ccectggttcec
tagaggtaat
ttcectgacac
aagcatgtgg
tgcttcagaa
acggagtttg
gctcactaaa
ctcctgagta
ttgtattttt
gaactcctga
gattacaggc
ttggaacttt
agattgactt
aaaaatccta
ggaggtgctg
cccctecceca
agatgcagcc
tggtggctca
atcacttgag
ccatctacac
ttgtaattcc
ccggaggttyg
tgggcaacag
gtttttctaa
gaggtcatgg
caacctanga
ttgttcaggg
tagaagaacc
ccatataata
aggtattggc
attagcctgt
tcctgagata
ttcttaaaaa
atcatcaaat
cacagacagc
gagagggtgg

nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nNNNNnnnnn
nNNnNnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNnnnNNNnNNnn
nnnnnnnnnn
nnacccagta
tcttttggag
agaagccacc
tcttcgaagt
cttccatcac
tcttataaag
cccaacattt
taagatcagc
ttaaaatcag
gaggttaatg
agctacgatc
gtctcaaata
tggcacaaag
aggagcacct
aagggcctct
gatgctgttg
gggctggttg
gctcttgtag
acctccgect
gctgggatta
agtagagacg
catcaggtga
gtaagccacc
cagccttact
aaccaccaat
aacaacaggyg
ggagggtagc
cttaccttgt
tttacactga
tgcctgtaat
cccaggaatt
aaaaaattta
agctacttga
aggcttcaat
aacaagaccc
gttctgtgag
gaacccctga
cttngcactg
ggttaatttt
ctaaatccct
aaatattatc
atagatgtcc
atcttgaaaa
agattatgga
tatttactat
tagtaaaaga
ccaggcagag
gggaggattg

nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

ggtctagtaa

gctctagaga
cccattccett
cagaagtgca
cacatctcct
atccttgtga
tgggaggcca
cttggcatca
ctgggcatgg
tgggaggatt
acatcactgc
taagaaaaga
cttctaaagc
tctgttttaa
aagttctttc
agatgcctgg
ccagaggaac
cccaggctgg
cccacgttca
caggcatgtg
gggtttcatc
tctgcceccacc
gtgcccaacc
ggctgaactc
ggctaatgat
tttggagagc
gtgcccaaca
cctgtgcatc
gccagtaata
cccagcactt
tgagaccagc
aaaaattagc
caggctgaag
gagctatgat
tgtctcttaa
tttgtctagc
ttnctaaact
gcatctaaag
ttatttatat
acagcagctg
caaccatgaa
atgaaatatg
atatagcaca
tctaaagagt
ttttataatt
cacattaact
tggctcacac
cttgagggca
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nnnnnnnnnn
Nnnnnnnnnnn
NNNnnNNnnNNnn
nnnnnnnnnn
nnnnnnnnnn
nnnNnNnnnn
NNNNNNNNnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
ggctaaagtc
gaatgtgctc
gactcacctt
gcatcttcaa
tctctaattc
ttggtgggca
aagaggaagg
tagcaagacc
tgatgaacac
gctttagett
actccagcecct
aatatatatt
tcttataaag
tatttggtct
agatctgcag
gtggctggaa
aaaccacatt
agtgcaatgg
agctattctc
ctatcatgcc
atgttggtca
tcggecctecce
ccaaccacat
caggaggcaa
tttatcaatc
ttccatgttg
gagggcatgg
tctttcattg
gaaaataaac
ttggaggcag
ctgggcaatg
cagatatggt
caggaaaatc
tgcaccagtg
aaaaaaacaa
naataatcaa
gttgggtcaa
tnnnnnnnnn
aaaaagctca
actggtaaac
aaggattaag
aaaatgtgaa
ttttctcaat
aaaggaaaat
taaagagatt
ctataaataa
ttataatacc
ggagttccag

NNNNNNNNNN
nnnnnnnnnn
nnnnnnnnnn
NnnNNNnnnnnn
NNNNNNNNNN
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNN
NNNNNNNNNn
nnnnnnnnnn
aggtgtcaga
ccttgececttt
gaagatggcc
atcttcctct
tgactctcct
tgggggctcc
aatgcttgag
ctgcctttac
ctgtagtccc
aggaggtcaa
gggtaagaga
tggtatttgc
tccttagtga
tagtcccagg
catggtaaga
gttcctagac
ttttttttaa
gacaatctcg
ctgcctegge
cagctaattt
ggctggtctt
aaagtgttgg
tttttgaggce
aaggggctgg
atgcctccat
ctgaacacaa
aagctctgtg
gctgttccectg
tggccagatg
aggtggggga
taacgagacc
ggtgggaaac
acttgagccc
cactccagcc
aaaaaaacct
ccennagaaa
atacaggtga
ntgccacatc
aagcaaataa
tttgatacat
aaaaatcaat
gtgatttcca
agcaattatt
tttcacttct
aaataaatag
atggaaaagt
agcactttgg
accagcctgg
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56711410
56711460
56711510
56711560
56711610
56711660
56711710
56711760
56711810
56711860
56711910
56711960
56712010
56712060
56712110
56712160
56712210
56712260
56712310
56712360
56712410
56712460
56712510
56712560
56712610
56712660
56712710
56712760
56712810
56712860
56712910
56712960
56713010
56713060
56713110
56713160
56713210
56713260
56713310
56713360
56713410
56713460
56713510
56713560
56713610
56713660
56713710
56713760
56713810
56713860
56713910
56713960
56714010
56714060
56714110
56714160
56714210
56714260
56714310
56714360
56714410
56714460
56714510
56714560
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aaaacatagc
tagccaggca
gatcacctga
gtgccactac
aaaaaagaca
ctaaaatgtg
gcactttggg
cagcctgacg
agccaggcat
ggcaggagaa
tcacgccact
aaaaaaaaaa
tttatttatt
ccctgtgetg
tgatgtttaa
aaaaaataat
cctcaagcag
cgacagccac
aatgctcatg
tttggatata
aaatctcgga
aaatttgcat
ccaactttag
agtggttaag
tatttatagg
attattttta
cattgtcatg
caatttgtcc
atgtatacca
attgagatag
tagatagata
cacctgtagt
cctacagtga
tgagacagaa
atggtcagga
tgctggaatt
tgctgttaca
tctctgagcet
aggtccccat
cattttctat
aaggtcattt
cgaaatcaca
ttctgtaaaa
ggtggcccat
tcccatgagg
catctctaca
tagtcccagc
cagaagtgga
gggtgacaga
acacacacac
accctcatct
tacagaagag
ttcacagtct
tggaaacaga
agaaatatgc
cgagggagtt
gggaacatga
atcccagcac
tcgagaccag
caaaaattag
gaggctgagg
agccgagatc
gtcttaaaaa
ataatattgt

aagacatcgt
cggtggcatg
gcccaggcgg
actcaagcct
ataaagaaat
acaaatagga
aggccgaggt
aacatggtga
ggtggcgtgt
tcgcttgaac
gcactccagc
aaaaaaaagt
aaaaataatc
gcaaaggtgc
attgtaaata
actgacagtg
tcecteccacce
catgcctgaa
ccctgtgact
attcaaccta
gtattttttt
gtcattcttg
tatatgagct
tgaagtaagg
gatctcatta
tggtaattcc
gaacataatg
cttggtatat
aaatccacac
atagatagat
gatagatata
cccagctact
gccataattg
ggttgactgt
ctgtggtatt
gggaacagaa
taaactattg
actcacaatg
gtcttggcta
attccggcac
aaattccact
ggctagccecct

gaggaatcat’

acctataatc
ccaggagttc
aaaaattaga
tactctgcag
agctgcagtg
gaccctgtct
acccatgcac
caatctgtcc
gtatgctctt
tttcctcatce
gtccctggga
ctcectttgtce
ctgctagaat
aaaactggag
tttgggaggc
cccgggccaa
ctgggtgtgg
caggaaaatc
ggaccactgc
aaaaaaaaaa
aggccacatt

ctgtacttaa
tgcctatagt
tcaagactgt
ggaagacaga
aaagctaacg
tgggcacggt

gggtggatca
aaccctgtcet

gcctgtaatce

ctgggaggcg

ctggtaagag
gacaaatgaa
aaacagaaaa
agtgaaatgg
aaccttccag
actcactata
tcaacctcca
agcttggcaa
cacagtaatc
aacaaaaggt
ctttttttaa
cacagaggcc
accgaagcaa
aagagttatg
acagctcagt
actcaattaa
tatcctacag
ggggggattg
atactcaagt
agatagatga
atgagaaaat
tgtgaggctg
caccactgca
ttaatagaat
cttcataaga
aatgttttgg
ccagtgggta
aaaggtgatg
tgggtgctga
tgggaaactt
tggcaagaac
tgttctcaag
attgttgaaa
ccagcccatt
aagaccagcc
aaatgagctg
gctcaagtgg
agctctgatc
caacatacac
gcacgcagac
agccttgact
ttgtaggaca
ctctgcttag
aaaggaccta
aattaataaa
gaatcactcc
tttggccagg
cgaggcggtg
catggtgaaa
tggtggacgt
agttgaactc
gctccagcat
aaaaaaacca
ccagattgta
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aaaaaaaaaa
cccagctact
ggtaagttga
gcgagactta
agctaacata
ggctcacatc
tgagttcagg
ctactaaaaa
ccagctactc
gaggctacag
agcaagactc
aataaagtaa
taacttgtta
gcattttctt
ggtaaagctt
ctgcctcecte
aaagtgctgg
cttacatcaa
tcacttctgg
catatgcaca
aaaaatatgg
atgccaatct
gcatgagtaa
gggaatttaa
aaatattagce
aaattgtcgce
tataactgta
gttccagctc
tttccagtca
tagatagata
tagcgaggtg
agtcaggagg
ctccagtctg
ttttectgttg
taactatcta
tgactattta
cttaacaacc
tctgggaccc
gtgggactta
gggtttatcc
cacaaatgga
ggaatcttca
aatcatcgca
gggagactaa
taggcaacac
ggtgcggtgg
gaggatgaaa
tcaccactgc
atacatacac
acatgcagac
aaagaaaagg
gggagggacc
ttttccaaga
aatctttata
tagaatacct
ctacgacccce
cgcagtggct
gaccatctga
ccccatctcet
gtgtaatccc
gggaggtgga
aggtgacaga
aaactggagt
cagatcttac

aaaaaaaaaa
gaggtggaag
gactgtgctt
gtctcaaaaa
agaaaagata
tgtaatccca
agttcaagac
tgcagaaatt
aggaggctga
tgagccaagg
tgtctcaaaa
tatgaggtct
aattataata
atactattag
ggcaattttt
caactcctgg
gattataggt
gcataataag
aaatatcatc
aacacagtga
aatgcttcac
ctctattgtt
tttaagataa
aaatctatgg
tgctactttt
taaaaattac
gaaacagaca
ctccatttct
gtcctgtggt
gatagataga
tggtgacaag
attgcttgag
ggcaacagag
acttgaagat
atccaattaa
ttccttcact
aagaatgtca
aggtgtgttg
cttatccaac
atcttgataa
agaaaggtca
gcttaggtgg
ggtcagctga
ggcaggagga
agtgaaacct
cacattccta
gtggaagctg
actccagcct
acacacgcac
acacacacac
atctgctggt
agcaaacttg
accctcatag
ttaccagggg
gccttaaaat
gacctatgca
cacacctgta
ggtcaggagt
actaaaaata
agctactcag
ggttgcagtg
gcgagactct
ttgggggcct
caaagtacgg
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56714610
56714660
56714710
56714760
56714810
56714860
56714910
56714960
56715010
56715060
56715110
56715160
56715210
56715260
56715310
56715360
56715410
56715460
56715510
56715560
56715610
56715660
56715710
56715760
56715810
56715860
56715910
56715960
56716010
56716060
56716110
56716160
56716210
56716260
56716310
56716360
56716410
56716460
56716510
56716560
56716610
56716660
56716710
56716760
56716810
56716860
56716910
56716960
56717010
56717060
56717110
56717160
56717210
56717260
56717310
56717360
56717410
56717460
56717510
56717560
56717610
56717660
56717710
56717760
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cctttceccaca
caccatatct
cccttacctt
agcaggctgce
cagcagggca
actgacgctg
ctacagtgcc
acgaaattaa
atttggccag
gccgaggcgg
catggagaaa
tggcacgggc
gcttgaaccc
actccagtcc
aaaaaagaaa
ttaaataaaa
ggtggatcta
tcactttatc
ggctttcaat
agctgggatt
ttgtagagag
gggtcaaact
ctttagccac
atcttcctcee
cacaggtatc
aatgtgggag
acagttcttc
cagttcagtc
ggcaaactgce
gtccagccegce
tcacagtact
caaatttttt
gagtccccecet
actgcagcett
caagtagctg
atttttettt
ccctgtcacc
ctccgactcc
taggattaca
tagagacagg
tcaggtgatc
gagccactgce
ctatgttgcc
cceccectectt
ctctaacaaa
gtgcccagga
agcttatagg
aattctcata
gaagtgtgtg
ccccatggta
ctgtttaaag
accaagtgac
tcctgaggtce
gacagggtct
gctcactgca
ctcccaagta
gctgattttt
ggctggttte
aaagtgctgg
ctacttgtat
taaagtaccc
tctaggaatc
aagtacagag
agagtggggt

aagcactgcc
ctggctcttg
ttgtatccecg
caagtcactg
ctttgtgttt
gccaacttag
tctgattttce
tttctececttg
gcacagtggc
atggataacg
ccecegtcectet
ctggagtccc
aggaggtgga
gggtgacaga
agaaaagaga
ttttctecta
tttatctctc
acccaggctg
tcctggactce
gtaggtgcat
gaggttctca
aatcctccceg
tgtgcccagt
ttaaattgcce
agcaggtcag
accgggggaa
aacactgtga
accagcagcc
ttaggatgaa
tcctgecccaa
ctcectgacac
ttcttttttt
ctgtcacaca
ccatcttctg
ggattacagg
tttctttectt
catgctggag
caggttcaag
ggtgtatgcc
gtttcaccat
cacccacatc
acccaaccag
caggttggtce
ccaaagtgct
tatttcttga
aacagcagtg
gtagcaggaa
ttgaaattaa
ggtcatgggg
atgagtgagt
agcctggcac
gtgctggcetce
ttcaccagca
cactctgaca
accctgacct
gctgggacca
ttttattttt
aaacttctgg
gattacaggt
agtctgcaca
agcctcaggt
gtatgccagc
tgggactgaa
gagacatctc

aaacaccagc
tttceccagg
cacatttcct
ctgatctact
gagaaattaa
cggtccaaag
tgagtctgcc
ttgaagaaat
tcacgcctcect
aggtcaggag
actaaaaata
agctactcag
ggttgcagtg
gcaaaactcc
atataaaaaa
aagagcactc
tcttgetttt
gagtatagtg
acgctatcct
gccaccatgce
ctatgtggcc
ccttggectce
ctatttatct
tcctaccceac
gcaacctacg
actgtagcaa
tagtcaaacc
aacgtgggat
tgacctggtc
gtccctacac
cttttcttgt
tttctetttte
ggctgaagta
ggctcaagtc
catgtactac
tctttttttt
tgcagtgggg
caattctcct
accatgcctg
gttggccagg
ggcctcccaa
tttattattt
ttcaactcct
ggaattacag
gcacctacta
aacatggtat
attgatatag
atccctaatg
gtggatccct
tctctctcta
ctcctecect
ctcecttcacc
gacgctggca
ctcaggttag
cctgggctaa
taggcatgca
agtagagaca
gctcaagcaa
gtgggccact
actgtgagcc
gtttccttat
acttaccaga
acgttcccca
ggctgaggct
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tggctgtctc
agatgctcta
agcataaggc
gcatatctga
agagaagaga
atataagctg
ctgctcctag
ggtttgctcg
aatcccagca
ttcaagacta
caaacattag
gaggctgagg
agctgagact
atctcaaaaa
tttaaagaag
aaaagcacac
tttttctgag
gcaagatcat
ctcacttcag
ctggctaatt
caggctggtc
ccaaagtgct
ttctataact
ccatctgcag
tgagggaaag
actgcaaggt
aaacacagaa
atttcatcta
tccaccaacc
tctactgaca
tcactttttt
tttttacttt
cagtggggtg
atcttcccac
cacacctggt
gttgttgaga
tgatctcggce
gcctcagcect
gctaattttt
ccggtcttga
actgctggga
tttctaggga
gggcacaagc
gcttgagcca
cataccaggc
aagagtttct
tttgaatgtc
ttggaggtgg
catgaatggc
ctagttcatg
ctcecttget
ttctaccatg
ctatgctttt
agagcagtgg
agagatcttt
tcagtgcacc
atgtctcacc
tcctectgece
gtgcccagcec
aaataaactg
agcaatgcaa
ctgtgatgag
ggggcttctt
aaagatgagt

catggggcaa
ttccagectt
ctcaaaacat
cttcagattc
atggatccag
ctcaaactga
ggctctttgg
aatataagaa
ctttgggggg
gcctggccaa
ccgggtatgg
caggagaatc
gtgccattgt
aaaaaaaaaa
aaaaaaatgt
tcccatcaat
atagggtctc
ggctcactga
cctecctgagt
ttttaatttt
ttgaactcct
gggatatagg
catatattaa
ggatagcaaa
aggctggagt
attcacttca
acaggaagcc
catgctacaa
tactcttggg
tgacccacat
ttttccecaa
ttttgagaca
attatggctc
ctcagtctcc
taagtatatt
caaagtctca
ttactgcaac
tccaggtagce
gtatttttag
gctcctgacc
tcacaggcac
cagggtctca
aatcccctag
acacatcagg
actatattag
gctctcacag
tgtctcctece
tgcectggegg
ttagtgtccg
tgagagctga
ccgtecttctce
agtggaaacc
ttttttctga
tgtaattatg
ttaccttagce
atcacgcctg
atgtttccca
tcagcgtccc
tggcaccatg
tttttcttta
aatggactaa
cacatgacag
gttgcatcag
aaagatgaga
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56718810
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56718910
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56719010
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56719110
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56719260
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56719410
56719460
56719510
56719560
56719610
56719660
56719710
56719760
56719810
56719860
56719910
56719960
56720010
56720060
56720110
56720160
56720210
56720260
56720310
56720360
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gtgaaagagt
gtaaagtccc
tcececatttece
cctatgccca
gcatattaga
gtaaaattta
aagaaattgg
tcagaggcca
gccaaggcag
aacacagtga
ggtggtgcac
ttgcttgagce
atgctttagce
aaaaaaaagt
gtccctacga
gagatccagt
agaattgctg
gaatttgctg
acagctgtct
tcactgggtg
agctcagtgg
ttacaaagtc
gctgatagag
cagtgaaggg
gtacatgaca
atagaggacc
ggccaaggca
gtaacatagt
gtggtggctt
gatcccaagt
ctgcactcct
tgctggtgaa
acaaaaaaaa
ttaatttgat
gctggtctct
tcatgtagcect
cactttggaa
gcaacaattt
ccacacaaaa
ccaatacatg
tgtggtgtgt
tagtgacaca
gggaaaaaaa
tataaaaggt
gggaggccga
accaacatgg
tgtggtggca
ttgcttgaac
gcactccagc
aaaaaaaggt
ggttgcctat
gtgtggattt
atagatgcac
tgataaatga
taaaaaaagg
atcccagcaa
tttgagacca
ataaaaaatt
tgggaggctg
gcgagccatg
cctgtctcta
agggtaaaca
tgagagtggg
aattcatgag

gatgatgggg
ccaagaaaac
cattggcaag
aatcccatct
gtccaatcag
atacagagaa
ctaccaaaaa
ggcatggtgg
gaggactgct
gaccctgtcet
acctgtagtc
cagggaggtc
ctgggcaaca
ataggaccag
tgagatggag
catccttggg
cattaccaca
aaaatccgcc
cactacaaaa
ctgctgagca
ctgtggagat
cctctagcac
gaagcatata
tgaatttgga
catttcaatc
aagcatggtg
ggtggatcac
gaaaccctga
gtgactgtag
gtctgagagt
gcctgggcga
aatgtgaaga
tggtttaacc
tttttaaaaa
tttaacttgce
gggattacag
aacagtttct
ctctcctagg
acttctaaat
gaaacaaccc
ctctaccatg
tgctatgaca
agccagccac
ccaagccggyg
ggcaggcaga
tgaaagcctg
ggcgcccata
ccaggaggca
ctagatgaca
ccagattagg
gggaacacag
ctctacaggg
agctccgtga
atttatggta
aaataggggg
tttgggaggc
tcctgggaaa
aagctttgca
aagtgggagt
atcacaccac
aaaaggaaag
agtttgaggg
aggctggtta
taaaatcaca

gtaaggagag
tgtgaggtca
gagctcagca
gtgtgagtct
gagacaaaaa
ttattcatta
gtaaaaagaa
ctcatgctta
tcaggccagg
ctaccaaaga
ctagctactt
atggctgcag
gagggagacc
ctgatacaat
taaccaagga
agagggcaca
tggtggaaca
ttctatggtg
ccacccacgc
ccgtgcaggg
tgacacacta
aatgtactga
aggaacccac
actgatgggc
taccaaggaa
gttcactcct
ttgggtccag
ctctactaaa
tcccaactgce
tcaaggctgc
cacagcaaga
aattggaacc
actttgtttg
atcgagatag
aggctcaagt
gtgtgagtca
caaaaggcta
tatataaccc
gaatcttcac
aaatgttcat
gaatattatt
ggaaggaact
aaacaatcac
tatggtggct
tcatgaggtc
tctctactaa
atcccagcta
gagattgcag
gagcaagact
caaatctata
ggggatgagg
taatgaaaac
atattataaa
tgtgaaccat
ccaggcacag
tgaggcagga
cacagcacta
tggtggtgta
attgcatgag
tgcactacag
aaaagaaatg
gaaacagaag
ggctcattgc
gctctggggg
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ggtttcctga
cttactagaa
cagtcccttg
atctgcecggg
ccactcaaaa
taacagggca
ctctagagaa
taattccagt
agtttgagac
aaaaaaaaat
gggaggctga
tgggctacga
ctgtctcaaa
gaacggtaac
agggagtctt
gtcatgggta
tgctagcaat
ctagattaag
aggtgcagag
caggagccca
caatcagaaa
caacatttaa
gtctatgttt
agtcattgga
aaaaggaaga
ataatcccag
gagttcgaaa
aataaaaaaa
tcaagaggct
agtgagccat
tcctgtctca
cacatacatt
ggtgtttctt
gatctcacta
gatcctcccea
ctacacctga
aatgtacagt
agagaaataa
agcagcatta
caactgatga
cagccataga
ctgaaaacat
atattgcaca
cacacctgta
aggagtttga
aaatacaatg
ctcagaagac
tgggctgaga
ctgtctcaaa
gtgacagaaa
ggagtagaaa
ttctaaaatg
aaccactgaa
atttcaataa
gtggctcata
ggatcacttg
tccecatctct
cgtccgtagt
cccaggagtt
cttgagtgac
caagttttta
aacaaaagag
tagctaagag
tcagtcaggc

agaaggacca
atcaccagca
gataaccaaa
acccttctta
gtttaaagtg
acagcataat
cacaggacta
aatatgaaaa
cagcctggga
agccatgtgt
ggtgggagtg
tttcatcact
aaaaaaaaaa
tgccecctact
cactagggct
attcagtggc
ctgcecgtctg
ctattaatga
aaactgctgg
gtgctggaca
gaacagcctc
taatgcagca
gcagagcagg
tggacagctg
gagaaaagag
cagtttggga
tccagccectga
ttagctgagt
gaggtaaaag
gatcacacta
aaaaaagaaa
attggtggga
tcttgtcatt
tcttgcccag
cctcagcecctce
ctggtgtaac
atcatagaat
aaatatatgt
ttcacagtgg
ataaacaaaa
aggaacgcaa
tgtgctaaga
atcttattta
atcccacttt
gaccagcctg
attagccagg
tgaggcagaa
ttgtaccatt
aaaaagaaga
atagatcagt
tggctaagaa
gattgtgatg
ttgcatactt
agttgttatt
cctgcctata
aggctaggag
acaacaaaaa
cccagctaat
tgaagctaca
agagcaagac
tcactctgtg
cactgaatgg
acttctgaaa
agtcaaatga
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tgaatgttaa
tagtaaaaaa
agctgtttat
atattatttt
aatttaagta
tttggcctca
cttttttaaa
agcctecttgce
ttctttactt
atcgtgcatc
cccatgtttg
tacttttatg
agctacagta
cagccccaat
tcctaacatc
agttaacagg
agtacatgct
gaaacatgct
actttaactg
cagactgaga
tagaaggcga
cctctgtcecca
acctggcact
tcagtgcttt
acctctcaac
cactgtcctg
atctcactat
cctcgccaat
caactactgt
aaagttttcg
tgagattgtc
tattccttct
ttccagcaag
ccttggaatt
atctttataa
taccaaaagg
agcactttgg
gaccagcctg
ttagctgggt
gaggcaaaag
gatagcgcca
aaaaaaaaaa
agctccttca
aattaattaa
ttagctttat
tcatctgtat
gaatcaacag
caatttcagg
gactgcaaag
aaaaatacag
agtttggctc
ctccacagga
caaatgtgac
gtccattaaa
acaaagagag
gatgtcttaa
tttagtgttt
gttcaggtct
gtggtctcac
aaaggcgttec
tggacaaaaa
aagagtaaat
tcttcagcecca
ccatcccatc

atccattaca
ttecctaactg
taaagaagta
cctectecca
attttcctaa
gagtttgtgc
accaagaggc
ttttecctgac
ataattggat
agaaaggaga
agcaactgaa
tgagaaaaac
gcaaacaatc
ccttttaact
tagttcataa
attaatgaag
gaatgtgcca
atttcttata
gctgttttat
tcagagcacc
gacaaagagt
gaatatttta
ctctecttge
tgcagaatgt
ctaagcatgt
cctttecttce
cctggtgaag
gtatcaactg
gaccctagaa
agacaccaga
atcattacct
atcaggagta
gcctaattta
aacctccctt
attcaggctc
aacaccttgg
gaggccgagg
accaacatgg
gtggtggtgg
aatcgcttga
ctgtactcca
aaaaaaaaaa
ggaaaggatg
agacattcag
cacaggcagc
acacatgtag
aaacatgcca
aacctttcca
ctgaaaaata
aaggagatgc
ttttcaaagg
ggctcaacaa
atttccaata
taaaacacct
tggcccatga
tgcagtgaaa
attttattag
agaaagaaaa
agctagtaaa
gcaaaatcat
ccctgacttt
tacttctttc
ctaaaattct
agggcaggtg

aatgcccatc
cctaaatagc
acatctcaaa
ttttacaggt
gtggcagagc
tttattttat
ttatgcaaaa
catgggtgca
ggagacatga
gtgaacagaa
ccaatgtcag
aggcacctcc
ctcaagttat
cattacatta
ccaagagctt
agtttaaaga
actgactact
tgctactgac
tttctcecca
agcatatgca
agaaatcaga
aaggagactg
ggaggctcac
gtcaccatgc
gtcacttggc
tgaacgtctt
ctttggggtc
aagacagtat
ccagctggtc
tatagttgga
ggacttttta
gctttgtctce
agtgtaattt
ctacatagtg
aggtctatgt
ccaggcacag
cagatggatc
agaaaccctg
gcacctgtaa
acgcaggagyg
gcctagacaa
aaaaaggaac
gcacctcgtg
caattaaatt
tgttcacacg
ctagtgaatt
aggactggcc
ttactctcag
agcacagaat
tttataagag
aacctgcaga
agccatggaa
aaattttttt
taaaaagcca
ttctgtgtga
tgtaatagga
tcattccagg
ccaagaaatg
acagtcgtga
cctgtaatgt
tccttececcat
atgaaaaaga
acagaaatgt
cagtgtctca
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gtctttcttt
aagtgttctg
ttttaaaaat
gtgcaacgta
acagatttaa
tttattattt
ttctgctagg
ggcagggctc
tgacaggagc
gcacagggaa
cctcagccta
ctatttggaa
tcctggtaac
gctctacatt
atgttattaa
taccaaaaaa
atgaactaat
agtgcctgta
atcttaatat
atgtcacttt
ctcactttgc
tattccccca
accactgtct
tataaaacac
ttcaggacag
ggtctttgtg
attacttctt
ggacgagttg
ccaggacttc
ataaaatatg
atctgcactt
tccectggtga
acttcataaa
tcattgttca
ggtcacggag
tggctcatgce
acctgaggtc
tctctactaa
tcccagcectag
cagaggttgc
caagagtgaa
acctcatgca
tagaggagag
aattaaagac
taaaactaat
gacataacta
cttaccttcc
ggcttcatgg
tactttagta
cagagtatta
attaaacttg
acatgaatga
tttaaaaaaa
agaaactaac
tttaaggaat
agtacaggta
aggcgagtag
ttacggtagc
tgtgaccagt
aacaataatt
gactggcaag
aaattaacac
agatataata
tgcctgtaat

acattccttce
aaatgatatc
catgagtcaa
aacaacagag
atcctatcac
taaaattcat
attcaaaaaa
atgctgcatt
tctcttggtc
gccagtctta
cctgcacaat
aatcacagct
attattccta
tctctattgt
ataagctttg
atctcataga
ttacttttga
aaaatggtgc
ctaatatcca
atactagagt
tagctgctct
gggctcgcectg
tgtgcagctc
cttctcctce
cttgtcttct
gtggtctctc
cagttgcttce
cttcagagta
ttctgactct
ctcecctagaa
ttgctcatgce
cattctcctc
gttcctgtca
ccttgttcaa
tgtgtctttt
ctgtaatccc
aggagttcga
aaatacaaaa
tcgggaggcect
cgtgagccaa
actctgtctc
ctttacaagg
atctctgatt
attcagaaat
ttggttacct
ttaaactgga
acagtgacct
tctttttggg
tattgtagga
aaatttattc
tagtgtaatc
agtgggattg
ggaaaaagag
tgcaagttcc
gctgagaaag
atctcttacc
gaaataacta
cagtacaatg
gtttttcect
tctatcattg
taattatatg
tagtatactt
agaaactcaa
cccagcactt
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ttggaggctg
ctgaccaact
gtctctacta
aatcccagcet
ggcaaagttt
aacaagagtg
tcatcaatat
taaaacccag
caccacggtg
tgacgaagac
tgccaggact
acgcctgtca
ttgttttaat
aatattgttg
tagagtacag
tcaagcgatt
cagccaccat
aggctggtct
caaagtgctg
ctttttaaca
tcatggaatt
agccttctac
acttttactg
ataatttgta
gcattctcaa
cttcatattg
agcctaaaag
ttteettttet
gcagtggtgt
gattctcttg
ccacacccag
gttagccaag
agcctcccaa
ttttaacact
tctgtgttct
cctagcagcc
aggtggtgtc
agacacagag
aggtattgag
cactccttac
actttcttgce
ctgctgtcaa
aagtacagac
attctgacac
ggtttcaata
ggaccttcct
ccttcattga
cccttcatgt
aatacaaaaa
aaataaaaaa
tgtaataacc
gtacccctgt
tcctgtecget
acctgcctcce
gaccattccc
atgagcggca
tcctgecttceca
gaggcagcaa
atcctggaac
cctggtctcc
actgtgaacc
taaccgcagt
ccaattatcc
acctataatc

aggtgggtgg
tggtgaaacc
aaaacacaaa
acttgggagg
gcaatgagtc
aaactctgtc
ttagtcgctce
caaattagac
cctctcaaca
agctgagtac
gcagctcaga
cctctagcta
tccagaaatg
ttgttgttgt
tgctgtgatc
ctcectgcecttce
acctggctaa
tgaactcctg
ggattacagg
acaaacttgg
ccaaaccagg
atacaggaac
cctctgagtc
gaagataaaa
gtacattatg
aaggcatttt
ataagtactt
tctttgagat
gatctcagct
cctcagccectc
ctaatttttt
atggtctcaa
agtgctggga
ttcaattaaa
aagcagagat
tttgcattct
tatgacgcga
tagtcaggat
ataatggaca
tteccttctcece
taaacctcct
caaatataag
ggtggaatga
atgagaaagc
gcaagtgtag
tttttaggtc
tatgttatta
ctatatcaaa
tgtttcaatt
taagagtatc
agggtcacag
gagccccagt
ccaacgaatc
cctacctcca
tgtgtcactg
tccaaaggta
tgtattatct
tagcgtgtct
ttaatgtaga
taaggctcct
cccaggagtt
catggtaact
ctttaaaatt
ccagcacttt

gtcacccgag
ctgtctctac
aattagccag
ctgaggcaag
gagattacgc
tcaaaaaaac
acaagattga
ttcattcaag
ccatggaggc
aggatggggg
gccaggcecttt
gaaaaacatt
actacagtgg
tgaggcagag
ttggctcact
aggctcccaa
tttttaacat
acctcaggtg
cgtgagccac
ttttattact
tagggcttgg
tcggggtttg
caagagcttg
tttgacacag
aacaagttcc
gcttaggata
tcaggaggaa
ggagtcttgc
cacagtaatc
ccaagtagct
gtatttttag
tctcecctgacce
ttacaggcat
aggagagtta
gaccgaaggc
catcaagagg
ctaagcagta
tcctcataag
ggaatgcccg
atgacagata
cagaatcgtt
tattttgcac
cacctatccc
tgaatccaag
tagtagaaat
ctgaacttct
aagacatact
aagcaagact
aaaaaagtgt
actttcaaat
aatcacagag
gacacataca
cacagcaaca
ggcagccaca
ataagtgagg
ggtgacaagt
gcatcttctg
actgtggaaa
agtttataca
ggtttcctaa
cacacaggtt
ccttecattte
gggcagttta
gggaggctga
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gtcaggagtt
tagaaacaga
gcatggtggt
agaatcgctt
cattgcattc
aaaaaagaaa
cccaggaata
tacttaggtg
cgtggtcact
actgcagggg
tccatcaagg
ttagtagaaa
caaatagaac
tctcactctg
gcagcctcetg
gtagctggga
ttttagtaga
attcacctgc
catacccggc
ccacagatga
aaagggaatt
attcaaacac
agctgaaagt
acattctttt
ctacaatcaa
ttgggcaaat
tattttaaca
tctcttgcce
tccacctccce
gggactacag
tagagatgag
tcaagtgatc
gagccatcgt
tgttatcagt
cattccgtac
cagggtagct
ctcagtaagt
ggacaggaaa
ggaatgctgc
cacccaatca
caagacaaca
acgtgtgtta
aatgcctcce
agaaatgaag
aaaccaaagc
ataattcatt
gtagggaaag
cttgtctcca
gatggctttt
aagctgacac
gccagtaaga
ccaccaggaa
taatgtcggce
gggaaagtgg
ctcaatggga
tcagtgtctc
ctcttttcat
tgtgggacta
gccctgggaa
ggctcttgaa
ttctagggtc
ctttttaaac
ggctgggcat
ggcgggcaga

cgagaccagc
aaaatcagct
acatgcctgt
gaacccagga
cagcctgggce
agaaactcaa
acagagcagc
tactgtgagc
attcttgcac
caatggagag
gcttacagcc
tatcatttta
ttactttttt
tcgcccaggce
cctcccecaget
ttacaggcac
gatgttggtc
cttggcctcc
ctggaactta
tcctttcaag
ctgtctggca
agaatatggt
gcaagagaac
atttgtatct
gcaatattca
ctgaagaaca
cttttetttet
aggctagagt
gggttcaagt
ttacacgtca
gtttcaccat
catctgcectce
gccecggecca
caaaatgacc
agcagtggcc
gttcaaagac
tcaagtcatc
cgtcagcatc
aagtgctccc
actgaaacac
ttccaggaaa
gccagattag
ttctgctccec
ttgtctgcectt
ccggtttcectg
cagacatgac
gactatgagt
aaaaataaaa
ggcaatgttt
tttctgaaca
agattaaaaa
aatttcctgt
aagtggcacg
agagcaaagg
aacatgaggc
ccctttgtcet
gataaggaag
ctcatcgggce
gctttcagaa
caggcagtag
ttcacactgc
aattgttttce
ggtggctcac
tcacttgagg
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56730460
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tcaggagttt
aaaaaataca
ctgcttggga
ttgcagtgag
aaaactcaat
tatagcgagt
aactacgcta
tcatgtctgce
gagattgaga
tagaaaaaat
agctactcag
ggttgcggtg
agtgaaactc
aatacccagc
tgtccataag
gccecttecce
ctccecctaaa
tcttaaccaa
tgttagceccectt
agtctgectt
agtagctatt
ctaattcttt
cacctagaat
cccaatttgt
cagaggttgt
ccagttccecct
cccaccccecca
ctgaagtgta
gctgccatgg
agggccttaa
aaataaacct
gattcttaag
tgagtatgac
taagaatgaa
caacccttta
atcccagcac
atagagacca
caaaaaatta
ggaggccgag
gagccgagat
ccatctaaaa
acagtggctc
gatcatattt
ttcactggca
atgagtatga
atctttgttt
ttccaagaca
atctcggcetce
ctcagcctcc
taatttttect
ggtctccatc
ctaggattgc
ttatctgaac
gtagtaccca
catgccaata
aggggtcagt
ttctgggcca
attaaaaaca
caatatggtt
gacacagttt
gaattatcca
gagtattact
tctttatggt
tgcacttgat

gagaccagcc
ataattagct
agttgaggca
cggagactgt
cttaaaaaaa
gtgcacaatg
tggtggtttt
aatcccagca
gttagagacc
acaaaattag
gaggctgagg
agccaagatt
tgtcttaaaa
agacggtgag
gatggaactg
tgggcccacc
cacaaatcaa
tccatccect
gtaaataaag
tttttaacca
tgtaaaactg
agtagaaagg
ttccacccce
tgtctataat
tactagatga
atattattac
tcttceccetta
atttatctta
gagtaattgc
gtaggtttca
gagagagagc
ttacgaaggg
taactgggaa
gaataataat
aaaagctgcc
tttgggagcc
tcctgactaa
gccaggtgtg
gcaggagaat
catgccattg
aaacaaaaac
aggcctgtaa
acctcctaaa
cctcecctattce
agcatagcta
tctggtggcet
gagtcttgtt
actgcaactt
caaggaactg
atttttagta
tcctgacctce
aggcgtgagce
tattcaggta
gtctgagaat
gtacccagag
aaactttttc
tatgttctct
gccatggaca
tattcataaa
gccaacccct
gattcctttce
tgcttctcca
gcttaaacac
gttctaccca

tggctgacaa
gggtgtggtg
tgagaatccc
gccactgtac
aaaaaaaaat
attcgtggtg
ttaaaatcgt
ctttgggagg
agtctgacca
ctgggtgtgg
caggagaatc
gtgccattgc
aaaaaaagaa
acatccataa
cagtcaagtc
ccctacccat
gggacactca
cttccaaacc
aaatacttac
ctcacttggc
gtctgcctcece
ggagtattct
tccacagaga
aaataggatg
ctaatcccta
tgtgtgcaga
catacttttg
ttcactatta
agtgatcagt
ttattaaaac
agtatgcctc
atgtcagact
tttatcaacg
ctcattttaa
tttggctggg
tgaggcaggc
cacggtgaaa
atggcacatg
cacttgaacc
cactccagcc
aaaaacaaaa
ttccagcatt
tatctctcaa
agcatctcat
ggtgttttta
caacatctag
ctgtcaccca
ccgcecctectg
ggaatacagg
gagatgggat
gtgatccacc
caccgecgcecc
tactcttgtc
ggtaagagac
tgtctectcec
tataaaaacc
gttgaaacta
atatgtaaac
aaaaggcatc
gatttaattg
catagcctag
ggatccacta
cgtgccaagt
tcacaaccac
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tgtaaaaccc
gtggatacct
ttgaacccag
tccagcttgg
gggtagttta
atgagctatt
gattggctag
cggaggcgga
acacggagaa
tggcgcatgce
acttgaatcc
actccagcecct
aaagaaaaaa
tgtgaccagg
tcctgaattt
ataaccacat
aggcaagcat
caacacatgg
catcccacag
agaaacttat
ctattttcac
aaatcagaca
cacacaaaca
ttctactcac
gcagtaatgg
aatctgaaag
cacatcaatc
tcctgttaaa
gattcagact
ttccaaaggt
catagggcag
catcatcaat
aataaaacca
gtagcatatg
cgcagtggcect
agatcacctg
ctccgtttect
accgtaatcc
caggaggcgg
tgggcaacaa
aaacctgcct
ttgggaggcc
aacctcgcett
cactcattca
aacagaataa
ttatttcttt
ggctgcagta
gattcaagca
tgtgcaccac
ttcatcatgt
cacctcagcc
agcaaacatc
tcttaccatt
aaaagtatac
tcaaaactta
agacagtaaa
ctcaactctg
ccatgggtga
aggccagatt
caatgctcct
aaggtgctcc
tgctccagcecce
ccattcacat
tcttgcccag

catctctact
gtaatcccag
gaggcagagg
gcaatagagc
gagcctctga
aaacatcatt
gcgaggtggce
cggatcacct
acactgtctc
ttgtaatccc
aggaggtgga
aagcaacaag
aagaaaaatc
tgccaaggaa
ccttecettgg
cctcactttt
agtactcact
agagaactta
ttatttttcce
tctcetggec
accaaagata
attagcagat
agagaattaa
cactgagccc
ctacaatggc
gcgcetcecttct
cattaagaat
ttgttctaca
tcttgagcaa
tttattattg
tcatactaat
gttgcacttg
actggcattc
cagtgctgtg
catgtctgta
aggtcagcaa
actaaaaata
cagctactcg
aggttgcagt
aagcgaaact
ttggccaggc
gaggcaggtg
ccccttecata
acaatattta
aaacagtgtg
attcttttct
cagcggcacyg
attcttctac
cacgcccagc
tggccaggcect
tcccaaagtg
tagttatttc
cattcacaga
ctgggtacac
gattttattc
tattttaggc
ctcttgtaac
gactgtgttc
tgacccatgg
tgctccattg
atcctcatct
accctgacca
ctcaggteccc
tgagctgcect
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56730610
56730660
56730710
56730760
56730810
56730860
56730910
56730960
56731010
56731060
56731110
56731160
56731210
56731260
56731310
56731360
56731410
56731460
56731510
56731560
56731610
56731660
56731710
56731760
56731810
56731860
56731910
56731960
56732010
56732060
56732110
56732160
56732210
56732260
56732310
56732360
56732410
56732460
56732510
56732560
56732610
56732660
56732710
56732760
56732810
56732860
56732910
56732960
56733010
56733060
56733110
56733160
56733210
56733260
56733310
56733360
56733410
56733460
56733510
56733560
56733610
56733660
56733710
56733760
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cagctcaaat
gtcagtgtcc
attttcttca
gtacatagtc
ccaagaacag
gatctgtgcecc
gggcgcagtg
ggcagatcac
aaaccccatc
cacacctgta
aatccgggag
agcatgggca
aaaaagaaag
aggaaaggaa
aggaaaggaa
ggcccaaagyg
taaatggaga
aaatggtctt
gaggagtgag
ttcacagtgg
catctaggct
gagagaaaat
gaacacacgt
ttgacctgta
ctctgttatt
aatccctttce
taataaggct
tgctacacaa
ccctacacca
cctacagagg
ccaacaaata
caaaacagac
gagtggggga
cgcagagcac
ccaaagcagt
aggcagaggg
ggcatgttaa
agcaggagaa
catgtagaaa
gatctaaatt
gacaggctgg
ccgaggcagg
acatggcgaa
tggtgattcg
atcgcttgaa
tgtactccag
aaaaaaagaa
aggagactac
ggtggcagca
agttgaatca
gactactgca
ctgtgaaatc
cacccagtac
tgtggaattg
attaggagac
cttgcectgt
ctcecgectcee
tgggactaca
ttgttttett
tggtctcaaa
gtgctaggat
ttttataaaa
taatcccagc
atcgagatca

gtcacctcct
atcccaacac
aattacttgt
tgcttctcca
agactgtctt
tggcacttgg
gttcatgcect
ctgaggtcag
tctacttaaa
ttcccageta
gcagaggttg
acaagagtaa
gaaggaagga
aggaaaggaa
agggaaaaga
gcctgtaget
cacactggac
gatttgggtt
cgtgcctgeg
tcaacctttg
aacctagaac
tgtcaaacct
aggaaagact
cagctttaca
ctcacatcaa
aattttaaca
aaaactgtgg
aactattcca
gctaacatat
acattgactg
tttactgagc
aaaatcecctt
gtcagacatc
cctggaggca
gagacagtga
aacagcaagg
aggaaacgcc
tagcaggaag
acagaaagcc
ccactgaaaa
gtgcggtggc
cggatcactt
accctgtcectce
tgcctgtaat
cctgggaggce
ccttggcgag
tagaccgaag
tgagataaat
gtgaggaatg
acaggacact
gaattgaatg
ctgggatcag
ttggcacata
aatatattac
caaaaagcat
cgcccaggcet
caggctcaag
ggcactcacc
gtattttagt
ctcctgagcect
tacaggtgtg
aatttccctt
actttgggag
tcctggctaa

cagagaggtc
ccaaactttc
caccgtctga
ccaccacacc
actcattctce
caggggctca
gtaatcccag
gggttcaaga
aaatacaaaa
ctcgggaggt
tggtgagcca
aactccatct
aagaaatgaa
aggaaaggaa
atatgaacag
ggtctgacca
tgtcacatgc
tccttccacce
gtgctcctga
ggattttcca
gtccagataa
gaaagcccat
aaagagtgat
attgtgagta
taatgagaaa
tcctetgact
cttaacccca
cacagacaga
agatatgcac
attcaataat
actttctagg
tccttatgga
aaataggaaa
cttttgataa
gccatgcaga
cccagagaca
atgagctcag
cacagtgaga
actggagagt
aggactgttc
tcacacctat
gaggccagga
tactaaaaat
cccagctact
ggaggttaca
agagcaagac
gaggcaagca
caggtgagag
aagagggaca
ggaggacagg
aagctaaatg
ggatttgttc
atgaacatat
aaagccaaaa
ctggtactag
ggcaatggca
caattctcat
actatgccca
agagacgggg
caggcaatcc
agccactgag
actatggccg
gccgaagcag
cacggtgaaa

69/84

ttcactgccecce
taactcccaa
aaacatatca
accactagaa
cccttagttce
aaaaatgtct
cactttggga
ccaacctggc
attagccggg
tgaggaagga
agatcacacc
aaaagaaaaa
agaaaaggaa
aggaaaggaa
ctggcgagat
ttcatcaaaa
aataaaagaa
ctacacggct
cacatctagg
cacctcacag
aagctcctgt
gaactgtctce
gtcagaagcc
attaacttac
gcgaactgaa
ttatgattaa
ataggagcct
gccattctga
cactggtatg
aggctgattt
tatttaggga
gcttacgttt
tgagttgagg
ggtgattttt
cactagggga
ggacagggtc
tgtttataca
caggtagtag
ttgaacagag
cagctgttgt
aatcccaatg
gttcaagacc
gcaaaaaaat
agggaggctg
atgagcagag
tctgtctcaa
tggaaacaag
atgatggcag
gactcgggga
atgagcttgg
gcactaaatt
atttctgtca
aaaaagtcct
aacctgcagt
acatatttta
tgatgtcagc
tcctcagect
gctaattttt
tttcaccatg
acccaccttg
ctcagcctaa
gacacggtag
gcatatagtg
cccecegtctcet

accccaacag
agctctattt
tttgttgcat
cggaagctcc
ccagcaccta
gttatcggct
agctgaggta
caacatggta
cgtggtggta
gaatcacttg
attgcactcc
aagaaaagaa
aggaaagaaa
aggaaaggaa
caagacttct
aatctgaatt
ctgaaacagc
ccagcaaatg
gtagttccta
ggtcatcgtc
ttagagactg
agccagggga
taatttcaga
ttttgctagg
tagtctctca
agagtgatac
gctgggatta
ccacgtccect
agaagtccct
agtcattcaa
tacaacagaa
tagtgaagaa
atatatttta
gagcctcaat
agaatgttcc
aagcatgcct
gaggagtaag
ggggcaagat
gggtaaacat
actgacagta
ctttgggagg
agtctggcca
tagccgggaa
aggcaggaga
atcacaccat
aaaagaaaaa
aaaaccagtt
atgggtccag
tatattctga
aaaatcttgg
ccaacatcca
cctagtgtcc
cttgaataaa
ttgataggtc
ctaacagagt
tcactgcaac
ccccagtagce
ttgttttgtt
ttgccgaggg
gcctcccaaa
atctattcct
ctcacgcctg
aggtcaggag
actaaaaata
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56733810
56733860
56733910
56733960
56734010
56734060
56734110
56734160
56734210
56734260
56734310
56734360
56734410
56734460
56734510
56734560
56734610
56734660
56734710
56734760
56734810
56734860
56734910
56734960
56735010
56735060
56735110
56735160
56735210
56735260
56735310
56735360
56735410
56735460
56735510
56735560
56735610
56735660
56735710
56735760
56735810
56735860
56735910
56735960
56736010
56736060
56736110
56736160
56736210
56736260
56736310
56736360
56736410
56736460
56736510
56736560
56736610
56736660
56736710
56736760
56736810
56736860
56736910
56736960
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aaaaaataaa
caatgaagct
ttagccatct
ccatctaaaa
tataaatagt
agcactttgg
ccagcctggce
tagccaggtg
aggcagagaa
ttgtgccact
ataaaataaa
aagacataaa
aggagttgtg
tggagttact
taacggaagt
caaaggcagt
ggtggtttca
ctcaagggtt
tttgcecccat
ctccagtatc
ttcctctgag
tgcccaccect
cacaccctcce
tcacgtgcct
aagctgagga
ggccacaaaa
aaagactaat
gagaaaccac
acaaagtcaa
cactctggtg
agtgtcttct
tctcagtttce
tgtattcctc
tctacaggtt
aggaatattt
tccaatcttc
gcatgctgag
gggaagctaa
gccaacatgg
atggtggtgt
actgcttgaa
tgcactccag
aaagaaagaa
tgtcttectcec
tacagaattt
tggcacactg
aaggagcagt
ttcactgtag
taatatgcac
atacaaaact
ttcctaaggt
caaaatggca
tctaacaaag
cactttggga
tcagcceggce
tagttaggca
aggcaggaga
atcgcaccat
aaaaaagaag
acttcttaga
ttacagtatt
gtccaaatgc
gaaactgaaa
agaacatatg

aataaaaatt
gacaaacaac
ccctgagagg
tacagggata
aaatcatggg
gaggctgagg
caacatggtg
tggtggtggg
atgctggaac
gcactccagc
ataaaataaa
ggatgtcact
gatgaggacg
ggatgaggaa
ggaagattgc
ggaaaatgtt
gaaaatcttg
tttagtatga
ggatttcaga
aaccacattt
gtcgagcgceg
cacctceccttt
tcacagagcc
ggctccacca
cacagcacac
ttcttttgtt
gcatggttca
caagcacctt
gtgctgttag
atgatggcag
atggcgcttg
tgcaatcact
acaaccttga
tcttecatgtt
ttctttctcet
aattcttcac
ggccaggcac
ggcaggctga
tgaaacccca
gcacctgtaa
cccaggaggt
cctgggcaac
agaaaaaaca
actgcaggac
ctcaaccact
actgaccttc
attttaggac
tattaatgag
acataattca
tcatactaaa
ggtagataat
aacaaaaaga
aaaataggct
ggccgaggtg
taacatggcg
tggtggcaca
attgcttgaa
tgtactccag
aaaaaaaaaa
tccttectat
tgccatttta
ggacagtaac
tatgctgtga
caaatgaagt

tcectttata
ttcacattat
ccagatgtag
agtgttacac
ccgggcacgg
tgggtggatc
aaaccccatc
tgcctgtaat
ccgggaggtyg
cagggcaaca
ataaaataaa
tacatggaca
aaagtcgact
aggagagaaa
ctcagtgtga
ggagaaggtc
taacatttcc
ggttttettt
gtagttgaac
gaatattacc
tctattcact
tctggcatct
aggtgccacc
ccttctecgeg
ccatggtgtg
atgtggtctg
tggtcaggcc
taattccttce
tgatggcaag
gtccagcact
cacattcttt
gtcacaacta
atttaagcett
cacattaatc
attacttccc
caatgctttg
agtggttcac
tcacaaggtc
tctcttctaa
ttccaggtac
gaaggttata
aaagcaagac
tgcttaacct
tcctggacaa
ttccatgcecca
actaattgcc
acacccatta
aatgattaac
tacttgattc
tggctagtta
ctacaaatgt
tgggaaagaa
gggcacggtg
ggcagatcac
aaaccctgcc
ggcctgtaat
cccaggaggce
cctgggaaac
aaagaacaga
taggctgtga
ggaacagggc
tgctatccct
gtatgaaaga
aaagaatgtg

70/84

actcatttca
acaggtgaga
tcaccaaacc
aagtagtaag
tggctcacgce
acgaggtcaa
tctactaaaa
cccagctact
gaggttgcag
gagggagact
ataaaataaa
cgtgttcagg
tggagacaat
gagagagaaa
aggtcatctc
tgaaaatatt
tttactttaa
ttttgtettet
cattcagcca
aataaagaca
tgctgctcag
gctecctcecceca
tcccactctt
tgtgacatct
tttaaggaga
tgatttgaat
aagtaaggtt
caagatcttt
agaggagact
gctacagcac
atataataca
cccctaacaa
tgtcttgaga
caaattgaag
ttagcaaaaa
attctttggce
acctgtaatc
aggagttcaa
aaacacaaaa
tgggaggctg
gtgagcaaaa
tctgtctcaa
atgagttaag
ggattacttt
taatccacac
ccaaggtact
acccaacttg
tgcacaaatt
ccaacactta
ttggttcttg
ggtcacttac
agaaagctct
gttcacacct
ctgaggtcag
tctactaaaa
cccaggtact
ggaggttgcg
aagagcaaaa
acattatttg
tattcgtgtg
tcatatgaat
gaacagttgt
cacatcaatt
aaatacttca

cagtagtaac
tgtgaacaac
tcagcaactc
cccatgttct
ctgtaatccc
gagttcaaga
atacaaaaat
caggaggctg
taagccaaga
ccatctcaaa
tattaaaata
gcttgtgtgg
ggagtccgac
aggaaaaggyg
tgattgctga
gctaaaggtt
aacttagcat
tgttttttgt
cagaaaataa
tgggactctc
cctcecctette
gggaggactt
cgaggctcca
acctttcacc
cagttctgat
tgcecctgtcec
atgttggaat
taggagtggg
ctctctgctg
caatccttgce
ggctttgcag
aagcagtgac
aatgaaggtt
atttacctcc
atgtgtaact
taaatcaaaa
tcagcacttc
gaccagccgg
attagccagce
aggcaggaga
atcatgccac
aaaaaaaaag
cactgagttt
cttaccctac
aaaatctatt
gtgagagctg
agaacattta
tgtaaacacc
tttcctgaca
gcaacttaag
tctgacagtg
aataaagagc
gtaatcctaa
gggtccgaga
atacaaaaat
tgggaggctg
gtgagccaag
cttcgtctca
ttcaatgggg
caggccagag
aaacattaag
gtggctactt
ctcaacaaaa
ttgtgtattt
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56737010
56737060
56737110
56737160
56737210
56737260
56737310
56737360
56737410
56737460
56737510
56737560
56737610
56737660
56737710
56737760
56737810
56737860
56737910
56737960
56738010
56738060
56738110
56738160
56738210
56738260
56738310
56738360
56738410
56738460
56738510
56738560
56738610
56738660
56738710
56738760
56738810
56738860
56738910
56738960
56739010
56739060
56739110
56739160
56739210
56739260
56739310
56739360
56739410
56739460
56739510
56739560
56739610
56739660
56739710
56739760
56739810
56739860
56739910
56739960
56740010
56740060
56740110
56740160
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atttataatg
gttgcatttg
ttcaaagctt
ttgggaggct
cctggccaaa
caggcatggt
aggagaattg
ctccagcctg
aaaaaaagct
aaggagtgcc
gaaggagcag
ttaatctgtg
tgttcttggce
cataagtaca
ttacaggcct
ttattattag
gtgcgatctt
cctgcctcag
ctggctaatt
acactggtct
aaagtgctgg
cataatccat
ttgaattttg
tgtctccaaa
ccccaaacca
gaagagccag

tataactcag:

gcaagactca
gttcctaccce
gccagaataa
tgctatgaga
ttcctecatt
atggcactcc
catatttgac
cttctggatg
cttcteccecect
taagcttccce
tacttatact
gtaaatataa
cgaattaatc
catcttacct
ttttccagec
ttctggtagt
ggtacagtag
aaccaaagca
caatccaaag
aaacatattt
atgacccatt
aaggacttga
aattctccac
acacttattc
aaatgcaaaa
aattaaatta
acatggaaac
aattaaggca
caacatatca
tttatagcac
aataatctaa
catcactggt
cacgtcagtt
ggagaggatg
aaattagttc
agaaccagaa
caaaggatta

atttcaggtt
cagcacacat
aatgccgggt
caggcagaag
atggtgaaac
ggcgcacacc
cttgagcctg
ggtgacagag
tcagttatca
tgtattgagc
ttccatcatt
cttttaaaaa
tgagtaacta
tagttgatat
ttctcacaca
agacagagtc
gactcactgc
cctcccaagt
tttgtatttt
cgaactcctg
gattacaagt
tctgcecttca
aaaatagcaa
gtcatctttt
gctcaattct
aagcagcttg
tcccaatgaa
acccacttca
ccaacactca
cctttctaaa
ccatttaatg
tggccaccca
tcgctccaca
atctccctga
cacaaatgac
aaaaatgctc
aaggacaggg
aaatacatgt
ggaagtcata
tctecttagg
tttaataaga
ttgggattcc
ccttccacat
agccttggct
attcagaaga
caaggtgcag
actaactact
attagacaga
agtcagttct
cccaaatcca
taaaattgac
gaacggaaat
gaactcaaaa
tgaacaacct
gaaataaaga
gaatctctgg
taaatgacta
aatataacat
cattagagaa
aaaatagcaa
tggagaaata
aatcattgtg
ataacatttg
taaatcattc

gaactcgaaa
tgtatttctce
gcggtgactc
gatcacctga
cttgtctcta
tgtaatccca
gttgcagtga
tgagactctg
ctacactgca
ttctgcaaaa
ttaaaagatt
ggatttcaca
cagttgtatt
taatattata
gctgtgcact
tcgtecctgtt
aacttccgcc
agctgaaacc
tagtagacac
acctcaggtg
gtaagccact
ttttatagtg
ttttcagaca
tttaagataa
gtttctgaat
ctgtatcatc
tatacacaga
acattccttt
aactacccat
gggcagatcc
actgccactg
agtctatcta
aagaatgggt
ctttactcat
tgatctggga
aataactctt
ttcttgctag
ttgttcaata
atgagagggg
gaagacactg
aatttaattc
ataccacgag
acagatcatt
tcagtgctcc
ctatgcttgt
gtcaattttt
gaagcacgct
tcaatgagat
ggaccaagcg
cagaatatac
cacataatta
aataacaaac
ttaagaaact
gctcctgaat
tgtcctttga
gacacgttta
atgcactaaa
ttatgcagct
atgcaaatca
acaataaaaa
ggaacgcttt
gaagacagtg
acccagcaat
taccataaag

71/84

atgtaaaatt
ttggatacca
acatctataa
gcctaggagt
cacaaaatac
gctactcagg
gctgagatca
tatcaaaaaa
tatgtgcata
gattttttag
aatttttaaa
actattttac
gtgcataaga
ataaagcatt
gctaattatt
gtccaggcectg
tccecatgttc
acaagtgcgc
ggggttttge
accacccgcc
gtgcctggece
aaaataatca
ttcaggtgag
atatacaaaa
cttagatgaa
ttaaaccttt
tgtacaacct
catgagtaga
gtattaccct
aaattatttt
cttttgtagg
tgcaatccca
gaggtatgtg
atttggaaca
tctgggtatg
cattgcattt
acccaatttt
agtgaatctg
aacaaaaggc
aatttgtttc
gattgcccac
ggacttctga
cgcatggcct
ccaaggcttc
gttgaaatca
ttaaattgca
taaagcaaag
agaaaattaa
tacttaagag
attcttctca
gaagtaaaac
aggctctcat
cactcaaaac
gagaactggg
aaccagtaag
aagcagtgtt
tgtccacaag
aacaaacatg
aaaacaatga
gtcaggaaac
tatacttttg
taatgattcc
cccattactg
acacatgcac

atgtatgtgg
ctggccaaag
tcccagcact
ttgagaccag
aaaacttagc
aggctgagga
caccactgca
aggaagaaag
ttgataaatc
ggaggtgaag
agcttcaaga
ccgttgtatt
agttctggac
tagaagaaat
attattatta
gagtacagtg
aagcaattat
accaccacac
aatgttggca
tcagcctccec
aatttttaaa
ttttggtgat
accagctgga
gtcacttttc
ctgtctcaca

cctctccata .

caatcagtaa
gaggccttct
tcaaaattaa
aagagggaac
atctaaggcc
ccatgcccac
aatatgtggg
cgttcecetcece
ccatccttgce
ttcataatat
gcacatctga
aatgttaatt
ccttectcecat
tgcagattat
ttgaatgatg
aaagaatgtt
tcaaattttt
agctgaacaa
gattttagta
aaaactctag
gcaagtataa
caagggtatt
acatctacag
gcaccacatc
actcctcagce
tgcatagtgc
cgcacaaact
taaataacga
aacaaagaca
tagagggaaa
agaaagcagg
aaaaaaagct
gataccatct
aacagatgct
gtgggagtgt
tcaaggatct
ggtatatacc
atgtatgttt
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56740210
56740260
56740310
56740360
56740410
56740460
56740510
56740560
56740610
56740660
56740710
56740760
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56740860
56740910
56740960
56741010
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56741110
56741160
56741210
56741260
56741310
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56741410
56741460
56741510
56741560
56741610
56741660
56741710
56741760
56741810
56741860
56741910
56741960
56742010
56742060
56742110
56742160
56742210
56742260
56742310
56742360
56742410
56742460
56742510
56742560
56742610
56742660
56742710
56742760
56742810
56742860
56742910
56742960
56743010
56743060
56743110
56743160
56743210
56743260
56743310
56743360
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actgcggcac
aacaatcaca
actatgcaga
atgaagctgg
caaaaactgc
atggacacgg
gttaggggag
gatgggtgca
aacatgtacc
gcccecccaatce
cacacagaaa
cttataatgc
agcecgggggt
gagtgtgtgg
atggcccttce
tacaagacag
ggtagaaggc
tgatatctgt
tcagaatccc
ataaaaataa
gtcctgatcc
ctttgttttt
aagaacacaa
gtttttttcc
ggcatgatct
tcctgcecctceca
cctggctaat
ccaggctggt
cccaaagtgc
actatttgca
gaaattaaca
ctgaattttc
caacctcacg
catgaaatgg
gcataacaac
gcaaaatttt
aggaaacttg
ggaggacgag
ggtcaacatg
gcatggtggc
agaattgctg
tccagcctag
gaggaaactc
taattttgtc
ctgttcaggg
ctttacaata
aggacaatct
actgtactat
aatgtaaaaa
tttgggaggc
cctggccaac
tgttgtggca
gaattgcttg
actgcactcc
aagtaaaaat
actctaaaaa
atctcccttg
gttgggagtg
ctaattagga
ccatcccaga
ttcttttett
ccaggctgga
ctgggttcaa
aggcgcacgc

tattcacatt
gactggataa
cataaaaaag
aaaccatcat
atgttctcac
aggggaacat
ggacagcatt
gcaaaccacc
ccacaactta
caaggccaca
agtcactctg
atttacttta
aacacaccta
gatcttttct
cccatgattg
catgagaatc
actgctccat
gtatgttttc
aaggctgaga
atgacccatc
taagacaatc
caatattctt
cctgaatact
gagacggagt
tggttcattg
gcectectgag
ttttgaactt
ctcaaactcc
tgggattaca
aatactattt
accctcctcc
atccacactg
agtatgctat
gaaataaaaa
caaagttagc
tcagataatg
gccaggcacyg
gtgggcggat
gtgaaaccct
gtgcacctgt
gagcccgggg
ggtgacacag
aactaagggt
agatgtgatg
atgcacactg
ttcctgcaaa
taatgatcac
tttctctact
aagggccagyg
tgaggcaggt
atggtgaaag
ggcacctgta
aacctgggag
agcctgggcg
gaattgacta
gaaagattca
cacctctgta
gctcaaagct
gactgaggca
caacataaga
ctttgttttt
gtgcaatggt
gtgattctcc
caccacgccce

agcaaaagct
agaaaatgtg
gatgagttca
tctcagcaaa
tcataagtgg
cacacaccag
aggagaaata
atggcacgtg
aagtacaata
aataatttaa
tttccttgac
ttatcagtct
atcctttcat
caagcccecca
aggaagctgg
atgcttgcag
gattgtatat
tatctttgaa
aataaaaatg
attaccaacc
ttaataactc
aggaagaaga
atttgttttt
ctcgctctgt
caagctccgc
tagctaagat
ttcagtagag
tgacctcaag
ggtgtgagcc
ggaagcagcc
actggctgcet
caaccacgag
tttaaaagaa
tagtaagcag
acatgaagat
aggaaatgag
gtggctcacg
tacctgaggt
gtctctacta
aatcccagct
ggcagaggct
caagactttg
tacagatgag
agatagtagc
aacagataaa
gggaggtaaa
agaaattgag
tttgaatagg
agcgatggct
ggatcacttg
cctatctcta
gtcccagcta
gcagaggctg
acagagtgag
atccctgcectce
agcaatttat
tgtaacattt
gggcatggtg
ggaggataac
ccectgtttcet
ttttttgaga
gcaatctcgg
tgcctcagec
agctaattga
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tggaaccaac
gcacatatac
tgtcctttgt
ctaacacaag
gagttgaaca
ggcctgtcegg
cctaatgtag
taacaaacct
aaaaataata
ttaaagccta
tccacaactt
caataaactc
gaaatgtcta
tgcctgagtg
gtcactggtt
ctgcagttag
accgagttct
gatacttgca
ttaaaaattt
agattttggce
taagatctta
gaaaaaaact
ttttgttgtt
cacccaggct
ctcctgggtt
tacaggtgcc
acggggtttt
caatctgctc
accacagctg
ttttgccact
gcaaacaggc
atcaatgttc
ataactttcc
aggccagttt
tgtttggacc
atactgttca
cctgtaatca
caggagtttg
aaaatacaaa
acccaggagg
gctgtgagct
tctcaaaaaa
ctgacaccaa
tgtataagaa
atgatgtgat
ggaatagaag
gaatgggtat
tatgaaaact
catgcctgta
ggtcaggagt
ccaaaaaaaa
ctcagaaggc
cagtgagcca
aatccaccaa
tgaagccaca
atcgtgctat
aaatattttg
gcatgtgcect
ttgggcccag
ttgtttcttt
tggagtttca
ctcactgcaa
tcccaagtag
gtatttttag

ctaaatgccc
actatgaaat
aggaacatgg
aacagaaaac
atgagaacac
ggaatgcggg
atgatgggct
gcacgttctg
accaaatcct
taaaatagga
gtatgtgtgg
tgggggagaa
acatggccgce
ccatttgctg
gaacactaag
ctggagggct
gctatcttaa
tttttacata
aaaaaaaata
agatttaagt
aaagattaaa
atagacaata
gttttgtttt
ggagtgcagt
caagtgattc
cgccaccacg
accatgttgg
accttgacct
gcctgcaaat
aactgcttgt
acatttcagg
tttaccccett
acatagaatt
agattaagag
cagatttaaa
ggtaagagta
cagcacttgg
agaccagcct
aattagccgg
ctgagttagg
gagactgcac
aaaaaagagt
aaaatcattg
aatgttaatg
gactgatttg
aacaaaatgt
tttagtgttc
gtaatttaaa
atcccaacac
tcaagaccag
atcagctggg
tgaggcaaga
agatcgtgac
aaaaaaaaaa
tccaaacaaa
ttatatatag
caacctgata
gtagccccag
gagttctagt
tcttttettt
ctcttgttgt
cctcegtcetce
ttgggattac
tagagatgcg
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56745060
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56745260
56745310
56745360
56745410
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gtttctccat
cacccgcecte
atccagtgga
agctcattga
aactataaaa
tcccagcact
gagaccatct
aaaaaaattc
gaggctgcgg
agccgagatc
gtctcaaaaa
ttgccagatc
tcacctccac
aattatttat
atctcaagat
gaagggttct
gagaaaccac
cccataaaca
agtgatgtta
cctaattcta
tgaaaagtgg
tcacacatca
cttattccac
catctcctac
cacggggcag
cctgactcac
gaatatttcc
tttecctetet
ggtgtttgaa
ggctgagacc
acagggtgag
tgataaaatg
gatggtgaca
acgccatgac
atggtctaaa
gtggctcaca
cacctgaggt
tctctactaa
tgtgatccca
ggaggcggag
gactccatct
tggctcacaa
cctgaggtca
ctctactaaa
tccecggcectac
cggaggttgce
tgagcgaaac
agtcctgcecte
acattactca
aaatttttet
ctggcatacc
ctcaatttaa
aataggcggt
tccagaatgce
aggaagaacc
ctcaagaacc
gcactttggg
aacagcctgg
tcaggcaggt
gaggcaggaa
agatcacacc
aaacaaacaa
agtctaatct
tgcaagttag

gttggtcagg
agcctecccaa
ccctgtttet
tgaattattt
ttcaaaatta
ttgggaggcc
tggctaacac
gccgggcatg
caggagaatg
gcaccactgc
aaaaaacaaa
tttttecetta
acctcaactt
tactaattaa
ttgtcttaaa
agtacaggaa
acaaaatgaa
aataatagta
aataaaatta
acaaagtttt
aagtttagaa
tcaaggctgc
ttaattcttt
ttactacacg
gccactgtct
aggtgccaaa
tgaatacttg
ccctttcagg
cgagaacaac
tactgagctg
agaggagatc
ggttgcagta
tgagtgacct
agtttacaaa
aaggggaacc
cctgtaattt
caggagtttg
aaatacaaaa
gctacaaggg
gttgcagtga
caaaaaaaaa
ctgtaatccc
ggaattcgag
aatacaaaaa
ttgggagact
agtgacccga
tccgtctcaa
attatattta
gtaatatact
gcagaaaagc
attcttcctt
tgggtttaat
attatttttt
atttactact
agacattcat
actagcaggc
aggctgaggc
ccaacatggt
gtggtggcag
gaagtgcttg
actgcactcc
acaaacagct
tcttaaaaaa
aatgctaaag

ctggtctcga
aatgctggga
ttaaaaagaa
tggtgatatc
taggccgggce
gaggcaggcg
ggtgaaaccc
tggtgggcac
gcatgaaccc

actccagcect

acaaaaaaac
cttccagact
aaatgtcaac
tctttgttcet
ttcttacttc
ctctctgaga
ataattatca
aaggattaga
ttctgttaat
tataaaataa
agaggcgagg
cccaatcaca
cccagacctt
tttececcecacce
tctgcactgce
tgactgcagg
cagtggttcc
aatcttagag
tcgatcttaa
cgttcctaga
agcacaagat
aagaattcag
ctggttgtcc
tgccatggca
ataaaaataa
cagcattctg
agaccagcct
acaaattagt
aggctgaggc
gccaagatca
aaaaaaaaaa
agcacatggg
accagcttgg
ttagctgggc
gaggcaggag
gactgcgcca
aaacaaaaca
ctttcctaaa
tgagttgaaa
tgatccacca
tactgtcaaa
agcttgggtt
cttttcetgt
gaaacaatgc
taaagctggg
tgggtgcagt
gggcagatca
gacaccccag
gtgcctgtaa
aacctgggag
agcatgggca
agccacttaa
aaaaaaaaaa
aacataaaca
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accccceccact
ttacaggtgt
aagtcgggga
aacaattgct
acggtggctc
gatcatgagg
cgtctctact
ctatagtccce
aggaggcgga
gggtgacaga
aaaatccaaa
tatttatcca
ttgaaattaa
tagattggct
atgatattag
tcggaaacac
tagctgtaaa
ggttttcagt
tcaacaagga
aaaccagttg
ccaactacag
ccececetgect
ataccttctt
agattgaatg
ccagctceccce
attatgaggt
cagcaatgac
aaagcagcaa
atagaagctg
tggttaaggc
acaggtcata
ccaaaaccca
tcaatgctac
acatcaggaa
tccactectg
ggatgccaag
ggcaacgtgg
tgggtgtggt
aggagaattg
caccactgca
gtaagagagyg
aggctgaggt
cccacaaggt
atggtggcag
aatcgcttga
ctgcaccecgce
gtaagaaaaa
ataaaacaac
ggggaaaaaa
tctttcttcea
atcacaggaa
attaaatatt
gagtaaaatt
tgacacacac
aaaaagcaga
ggctcacacc
cctgaggttg
ctctactaca
tcecagcectac
gtggagggtg
acaaagcaaa
cagatgcctc
agacataaga
tagaacaact

tcaggtgatc
gagccaccgce
gctgtcaggg
atcaaaacac
acacctgtaa
tcgggagatc
aaaaatacaa
agctacttgg
acttgcagtg
gcgagactcc
attatatcta
actgtctcct
ttaataattt
ttcctctaac
caccaaatct
atgtattttt
aagaaatatg
cacactagag
aatatataaa
gagttgagag
aacgtgctca
ccccattcece
acagagtaaa
ctccaaaatg
ccacccagca
tggaagtagt
aaatctaaga
tactgtcaga
ggtaaaatga
attctaagtc
aagaccttgt
ccgaaaccaa
actcccacca
gttaccctat
gccaggtgca
gtaggtggat
taaaaccccg
ggtatgcacc
cttgaaccca
ctceggectg
ctgggtgtgg
gggtggatca
gaaactacat
gtgccagtaa
atctgggagyg
ctgggtaaca
actggagctg
attataaaaa
gagacttacc
tttagtgatt
tacaagtttt
attattataa
atttctaaga
tgcacaaaaa
actcactgtg
tgtaatccca
ggagttcaag
aatacaaaaa
ttgggagcct
caatgaattg
actccatctc
aataaatcag
gatatacagt
taatgtacat
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56748160
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56748710
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56748860
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ataaattcaa
aatactattt
atttatttaa
cagtcccttce
tggcaggcag
ttgaaataaa
cattagcact
ctatgctttg
tttcaaaatg
atgctaaagc
attgagagtc
taccagagct
aggactggtg
agaataatca
cttagagtta
gctttaaagc
agcatacttt
tcaagcgaat
ttcatttgag
aattgatgcc
tcaatgaaga
aaataaagct
tacataaaca
gtgcaaaatg
cacgcctata
aggtcaggaa
actaaaaata
cagcactttg
agaccagcct
attagccagg
tgaggcagga
agatcacacc
caaaaaaaaa
cccagctact
agaagttgcg
cagagcaaga
aagaaaagaa
gtcactagaa
acacacacac
ttgtggatac
tgttagcatt
cccaacactt
ccaggccaga
aaaattagcc
gccagaggca
ccgagatcgt
ctcaaaaaaa
agacatctgg
agtcagataa
actgaaaata
cgctcttgtg
nnnnnnnnnn
NNNNNNNnNnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
tagtagagac
acttcaggtg
cgtgagccac
gctcggtggt
tggatcactt
accccatctce

tatatatcca
tcaaaatgta
aatacaaatc
acaggacaca
tgacacacag
gaaggtttta
aattttgagc
gtaaattcaa
ctcctggett
atttcccect
cagaagatga
gaactccctc
gctgtggtgg
tcatcttgaa
cagccacctg
tattttgagt
tttctagttt
actgecttttt
tcatcattat
aagaactata
cagccaccta
tagattggaa
agggaagctg
tgtagactta
attccaacac
ttcaagacca
caaatattag
ggaggccaag
gaccaaaata
catggtggtg
gaattgcttg
attgttgccc
aagaaaacaa
cgggaggcetg
gttagccgag
ccttgtcgaa
atagggctac
agtctgtgta
tactcaggac
accagcaact
agagacatct
tgagaggccg
ccggccaaca
aagcgtgatg
ggagaattgc
gccactgcac
caaaaaaaaa
atcaaatcag
cgtcctatta
tcattttaag
cccaggctga
nnnnnnnnnn
NNNNNNNNNnn
NNNNNNNNnNn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNRNn
agggtttctc
atccacccac
cgcgectggce
tcacgactat
gaggtcagta
tactaaaaat

atcattgtga
tacaagctta
atcaacataa
tgatccactg
caaaaatgaa
aagctaagag
caactaatta
actatgttta
tacaaagatg
gcagaacatg
aggaaaaggt
actttccgtt
ctcgttggtce
aaagaaaatg
cgggtcaaca
attaataatt
catttgaaat
cctgtcttge
aaatctcccc
ttctattttce
aagctataca
acaaatttaa
gataattata
aagaaatagg
tttgggaggc
gcctggccaa
gctgggegtg
aagggtagat
gagaaacccc
catgcctgta
aacccgaaag
agcctgggca
aaattagcca
aggcaggaga
atcaacacca
agaaaaagaa
attatttatg
taaatgagca
agctattgtg
cactctgcta
gggccaggcg
aggcaggcac
tggtgaaacg
gcgegtgect
ttgaacccag
tccagcecctgg
aaaagaaaga
ctgccactgt
agattgctgc
aaatcttttt
gtgcgannnn
nnnnnnnnnn
nnnnnnnnnn
NnNnnnnnnnn
NNNNNNNNNIN
nnnnnnnnnn
nnnnnnnnnn
nnnnnrnnaca
catgttggtc
ctcagcctcec
caagaaatcc
aatttcagca
gtttgagacc
aaaaaaaaca
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ctgacacagt
atgttctatt
tttgccacta
ggagttaata
aaccaagagg
aaattattga
atatgagatg
aacactgtct
agattataat
ttctaacttt
catggatttc
ccccagcecatt
tttgttctect
gtgattattg
acattcaaaa
atttctgtat
tttattcttt
ttcattattt
ttctcctcaa
aggctgttga
aatatagaag
gattatacaa
tgttcaaata
gctggccagg
caaggcaggc
catggtgaaa
gtggcttatg
cacctgaggt
atctctacta
atcccagcta
gcaaaggttg
acaagagtga
ggagtgctgg
atcgcttgaa
ctgcactcaa
aaagaaaagg
aaacagatac
gtgagatatt
agagttccat
tgatcctgca
cgatggctca
atcacctgag
ccgtctctac
gtaatcccag
gaggtagagg
gcaacacagc
aagaaagaaa
catcttccag
tcacacatca
ttaattttga
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
cttcattaat
aggctggtct
caaagtgctg
ttctttaaag
ctttgggagg
agcctgggca
aacaaaaaaa

aaaatattaa
tattcaaact
aaatctcatg
aattagcagc
tgaaacagtt
attactaagt
atacaacgtc
gtaatgtgac
gtagtaatac
catcagtcac
gctgagaact
ggcaggttcc
tagaaggtgg
aaggaaccat
gctgaacggg
tgtgatcttc
tgggatgtgc
tttagtttgc
ataactttca
gaaaaaactt
aaaggggata
aattcaagca
cttttaacac
cgtggtggct
ggagcacttg
ccccatctcect
cctgtgatcc
cgggagtttg
aaaatacaac
ctcgggaggce
tggtgagccg
cactctgtct
cacatgtaat
ccagggaggc
gcctgggtaa
aaagaaagga
tgttgactca
caagaacagc
gctcatttcce
atacatctca
cacctgtaat
gtcaggagtt
caaaaataca
ctactcagga
ttgcagtgag
aaggatccat
aaagaattag
tcctgecaaag
tctataaaat
gagggagttt
NNNNnnnnnn
nnnnnnnnnn
NNNNNNnnnnn
nnnnnnnnnn
nnnnnnnnnn
NNNNNNNNNN
NnnNNnNnNNNnn
tttgtatttt
tgaactccca
ggattacagg
aaaaggccag
ccaaggtggg
acatgatgta
attagccggg
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tgtagtggtg ggcacctgta atcccagctt ctcaggaggc tgaggcagga 56753010
gaatcgctta aacctgggag gcggaggttg cagtgagtgg agatcatgecc 56753060
actgcactcc agcctgggca acaacagcaa gactccatct caaaaaacac 56753110
aaaaacaaaa acagactcca tctcaaaaaa aaatcaaaaa caaaacaaaa 56753160
aacaaatgtg gtatggaaat gaaaatactg tgttaaagac agtttcatgc 56753210
aaaataaaag accactcaaa tacaataagc tgtcttttta gatgggtata 56753260
attgttattc ttatttaaca gctaaagaaa caggctcaga gaatgttatt 56753310
tgattggact gtgttgcatc tctgaacagt gcagctgaga tcagacttca 56753360
tgtgtaactc cactacccta ccaggatgcc tctcataaag gtaagaaatg 56753410
taaatttggc ctaatataca aagttgccag ggcagcactg ggtcagttct 56753460
acatatagta cttctatgct catcaacgga aactttaagg gaaggtgaaa 56753510
atgcttctag aaggcgactg gacaccagcg cctttggget cttttctaag 56753560
gccaatagtg acctaaatta ttgactgact gcttcaatca agtggacaaa 56753610
agggtaccaa ggccgccaac atcagacaaa ttcacttgag ggcctatcta 56753660
tgtgctttga aagacaaacc tgctgttgtg aaggacaccg tatttcagaa 56753710
aaacataatc atattaacaa ctagtaacaa tgtaaaatgc tgatgtgttg 56753760
aatgctactt tagaaaaacg tgttaaaatc tacgaaaaaa atttatgata 56753810
caaaactacg ttatcaatca tctagctagc taactatcta cagacatggt 56753860
ttcattctgt tgctcaggat ggaaagcagt gggatgatca tagctcactg 56753910
cagccttgag ctcecctggeccect caagtgatcce tcctgcctcc taagtagectg 56753960
gggccacagg tggacacagt gacacctggg ttttttcttt tgtagagaca 56754010
gggtttcact acattgccca ggctggtgtc aaactttgga gtctcgctgt 56754060
gtcacccagg ctggggtgca gtggtgggat ctcggttcac tgcaacctct 56754110
gcctecectggg ttcaagagat tctcctgtat cagcctccca agtggctggg 56754160
actacaggca tgtgccacca cacccggcta atttttgtat tttttgtaga 56754210
gactgggttt caccatgttg gccaggctgg tctcaaactc ctgacctcat 56754260
gtgatccacc cgcctcggcce tcccaaagtg ctgggattac agtcatgage 56754310
cgatgaacac tttcttatgc tattaaatgg cctaacccag gcgggtcgtg 56754360
gtggctcacg cctgtaatcc cgaaaactcg gatggccaag gtaagaagat 56754410
cacttgaacc taggaattcg aaactggcct gggcaacata gcgagactcce 56754460
catccctaca aaagatacaa aaattaggcc aggcgcacac cacgctcgge 56754510
tagtttttgt atcttttgta gagacggggt tgcgtcatgt tgcctaggcc 56754560
ggtctcgaac tcctgaaccc aagccatcca tcctcccecgec tcggcecctecce 56754610
aaagtgctgg gattacaggg cccagccagc ctcatgtttt ctttaagcac 56754660
tcecectecectg ttgecacactt ggttagtttt ctttttaatt ttttagacag 56754710
ggtttacctc agtctcgcag gctggagtgce tgtggtggga tcacagctca 56754760
ttggagcctt gaaccttggg gttcaagtag ctggggggct gaggtaggac 56754810
tacagagatg gggtcccgceccec atgttgccag gctgctcttg gectgaaggg 56754860
cttctcecege tggecgegec cggacatagt tttctatttt tgaccgacat 56754910
aaacactgtg ctgagtcggc gtttgtcaac acacaggacc tggcggggag 56754960
gtcgeggtta cccggctcca ctctaagtag aagactgccce agctccaage 56755010
actgtacctc ccctgtgacg tcgccgaacg cccgctectgt gacgatactg 56755060
aaggcccacc ttcatgacgc cgccgaaggc ccgcccctgt gacgeccgeccg 56755110
gaggcgcgcce cttgtgacgt cgcagaggcc cgcccctcac gcggagccaa 56755160
tcggaactecg aggcggggct gttggtcttc cgggagcgecg catgcgeggg 56755210
gggccacagyg ctccctggct ggcggcagct aaagtggctg ttgggtgtcece 56755260
gcaggcttct gcctggcecgt cgccgcctat aagctaccag gaggagettt 56755310
acgacttccc ggcctgcgqgg aagtggcagg cacgatcgca aggtagcgca 56755360
gaagcttctec aatgaccagc gccagctgca gcccctgegg cgcactcgeec 56755410
tcacctgagc ctgggtacgt gcgccccaca acaccttccc cagccaggge 56755460
ccggggaccce cgggagcgtc ccccgccacce tggcecgecgcect catcctggge 56755510
agggtgggac cccactgagg ccgccacgca ttagggagct gcactcccga 56755560
gtttgacggec cagttgtaat agcattaagt ctttgaaatt ttgtagcggg 56755610
gtagaagggg ctaggaaagg aagaaaacat ctttttaaaa atataagcga 56755660
tcggcecggge gecggtggctc acgectgtaa tcccaacact ttgggaggece 56755710
gaggcaggtg gatcacgagg tcaggagttc aagaccagcc tggccagcat 56755760
ggtgaaaccc tgtctctact aaaaatacaa aaattaaccg ggcgtggtgg 56755810
cgggcgcctg taatcccagce aactcgggag gctgaggcag agaactgttt 56755860
gaacccagaa ggcggaggtt gcagtgagcc gagatcgcgt cactgcactc 56755910
cagcctgggc gacagagcga gactccgtct gaacaaacaa atatgtgtat 56755960
gtatataagt gatcgaaccc gggaggttga gtttacagta agccgagatt 56756010
gcgccactge actccagect gtgtgacaga gtgagaaaat gtctctaaaa 56756060
aattatatgc aagtgagagc tttttttcca gcgctcatgc tcagactgaa 56756110
gaaagtaatt gggccggggc gttagctcat gtccataatc ccagcacttt 56756160
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gggaggccga ggcaggcgga tcgcecttgage tcgggagttc cagactagct 56756210
tgggcaacat ggtgaaaccc tgtctctata aaaatacaga aaattattgg 56756260
gcatggtggc atgcgcttgt agtccccgct acttgagecgg ctgaageccga 56756310
aggatcgacc tcctgggctc aggcaatcca tttcagcctc ccaaattget 56756360
gggattacag gaatgagcca tcgtgecctgg ccttacacta tattttaatg 56756410
ctttttttga aaatggaaac ttttacaggc aattcacttt cttcaaacta 56756460
atgataagga aatgatgctg ttctgttctg ttttgttttt tggttttgte 56756510
tgtttctttt ttttccttta tcgagacagg gtcttgetct gttgcccagg 56756560
ctggagtgag gcggtgaaat catggctcac tgcageccttg acctceggge 56756610
tcaaggaatc gttcccggtc agcctcccca gtagctagga ctacaggtge 56756660
atgctaccat gcttggctaa ttcttttttt gaaatggagt ctcactctgt 56756710
ctccecagget ggagtgcagt ggtgcaatct cagctcactg caggctggtc 56756760
tcaaactctg acttcagatg gtccatccac ctcagcatcc caaagtgectg 56756810
ggattacagg tgtgatccac cacgcccaat gattttgctc attttagata 56756860
ctacaacttt ttagtttaat tttttttttt cctgagatag aatctcactt 56756910
tgtcgccagg ctggagtgca gtggecgtgat ctcagctcac tgcagectecc 56756960
acctcctggg ttcaagcgat tctcctgect cagtctceccg agtagctgag 56757010
actacaggtg cttgccacca cgcccaggag ttcaagactg agcccaggag 56757060
ttcaagcctg cagtgagcca tgatcgtgcc actgcactcece agcctgggca 56757110
acaagcaaga ccctgtctcc acaaataagt aaataaacat cctatctgta 56757160
ccagggtaca ggcaggcgct attattccca cttttcatcc tcaactctga 56757210
gttgagtcat acatcaactc tgatgacctt tgtttccact ccccttaagec 56757260
cattcacagg aacagctact ttacatagaa aagtcaatct tggagggttg 56757310
agtaatttgc ctaatcactg taaaaggtag agcttcaatt atcacccagg 56757360
cccatctgtt gctggtattc cctctccacc cctececgtgtg gectteccettt 56757410
atttattctat tttaattttt tttgagatgg agttgcactt ttgttgccca 56757460
ggctggagtg caatggcatg atctcggctc actgcaacct ccacctccca 56757510
ggttcaagca attctcctge ctcaggctcce caagtaggtg ggattacagg 56757560
tgcctgeccac caagcccagce taattttttg tacttttagt agagatgggg 56757610
tttcaccatg ttgaccaggc tggtcttgga ctcctgacct caggtgaccc 56757660
accctcctca gcecctceccaaa gtgctgagat tacaggcecgtg agtcacggtg 56757710
cctggececttg gectttecttt aataaatcac gactcaattt gatgtggatg 56757760
ctctgttcat tcccagaata taatgaatgg attatatata tattttttgt 56757810
ttttgagaca gagtcttgct ttgtcttgca ggctggagtg cagtggcgcg 56757860
atctcagctc attgcagcct ctgcctccca ggttccagca attctcecctge - 56757910
ctcagtctcec tgggtagetg ggattacggg cactcaccac cacgcccagce 56757960
taattttttt tttttttttt ttttttttta gtaaatttca ccgtgtcgtc 56758010
caggctggtc tcaaactcct gacctcaggt gatctgcccg acttggcctc 56758060
ccaaagtgct gggattatag gcatgaccca ccgcccccag cctcaacatc 56758110
aaataaattt aaaagttggt aacagccagg cgcagtggct cacacctgta 56758160
atcccagcac tttggggggc caaggcgggce agatcacctg aggtcennnnn 56758210
NNNNNNNNNAN NINNNNNDNNNN NDNNNNNNNNN NNNNNNNNNNn nnnnnnnnnn = 56758260
NNNNNNNNNN NNNNNNNNNN NNNNANNNNAN nnnnnnnnnn nnnnnnnnnn = 56758310
NNNNNNNNNN ANNNNNNNNN NNANNNNNNAN NnNnnnnnnnn nnnnnnnnnn = 56758360
NNNNNNNNNN NNNNNNNNNN NNNNNNnnnnn nnnnnnnnnn nnagtcagga 56758410
gttcaagacc agcctggcca acatggtgaa accccgtctc taataaaaat 56758460
aaaaaataaa aaaaacagtt agctgggtat ggtggcatgt gcctgtaatc 56758510
ccagctactc aggaggctga ggcacgagaa tcactagaac ctaggaggtg 56758560
gaggttgcag taagccaagt tcgtgccact accctccagce ctgggcaaca 56758610
gagtaagact ccatctaaaa aaaaaaaaaa atgaagaaga agaaattagt 56758660
gtagtgtggg aagtgaaaaa aaaaaaaaag aaaaggaaaa gaaaaatgat 56758710
tgaattcatg aatacactct tatgtggcct gcaccgactt tgacacaaat 56758760
tagattggct tagtaggcaa gggtgggatc ttttcataat tttatttgat 56758810
gtctaaaata catttatctt tttttcttat aggaggaaaa ttcttccaag 56758860
gatgatctcc cactcagage tgadggaagct ttfctactca gcagatgctg 56758910
tatgttttga tgttgacagc acggtcatca gtgaagaagg aatcggtgag 56758960
ctagccaaaa tctgtggtgt agaggacgcg gtgtcagaaa tgtagggata 56759010
gcatttattc accttatgaa atgataaaga atttcttttt tttttttttt 56759060
tgagacagag tctcactcta ttgcccagac tggagtgcag tggcacaatc 56759110
ttggctcact gcaacctcca cctcccaggt tcaagcaatt atcctgecte 56759160
agcctcctga gtagctggga ttacaggcecgt gtgcaaccac atccggctaa 56759210
tttttttatt tttagtagag atggagtttc accatgttgg tcaggctggt 56759260
ctcaaactcc tgacctcgtg atccacccgce ctcagectcc caaagtgctg 56759310
ggattacagg catgagccac catgcccggc catgaaatga taaagaattt 56759360
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ctaaagagtg gctgttttgg atgaagtgct ggaccttggc tatggaacat 56759410
gagcactagg ctttttcttt caccccttag agttgaattt gatatattca 56759460
ttcatttata taaatattta tggcaaaaaa atatggataa gacatgttct 56759510
tagcttgatt aggggaatga tgaccatcac taaccaaaga agatggccta 56759560
gggggcaggg ctcaagtgtc cagtggcettt gtgtcatggt tgaaagtgtg 56759610
gccttagtgg ttcecctggaa aggttcagag tctcttggtg gatcctgggt 56759660
cagagcccct ctcectcectcee ctcecectectg cectceccacce tectgcecctg 56759710
cagctgggca ccaccctctg cageccccagt cccccagtca tgcaccatgt 56759760
cattttcttt tttttttttt tcaggacgga dgtctcgctct gtcaccagge 56759810
tagagtgcaa tggtgcaatc tcggctcact gcaacctecg cctcctgggt 56759860
tcaagcaatt ctcctgccte cacctectga gtagctgaaa ctacaggcac 56759910
gcaccaccac acccgdgctta tttttgtatt tttagtagag atggtgtttc 56759960
accatgttgg ccagcctggt cttgaactcc tgacctegtg atctgcccge 56760010
ctcggcctcc caaagtgctg ggattacagg catgagccac cacacccgge 56760060
caccatttta ttttcaactc cctttcatgg aagaacgttt agcctttggt 56760110
ctctttcttg atttatgaca gecttgecgget ttcaagaaaa ctacctatga 56760160
ataggctgtg taacttttat ttatttattt atttttttga gatgaagtct 56760210
ctgtcttcta ggctggggtyg cagtggcatg atctcggctc actgcaacct 56760260
ccccctecca ggttccageca attctcctge ctcagcttcc caagtagetg 56760310
ggattacagg cacgcaccac cacacctggc taatttttgce attttttttt 56760360
attagagatg gggttttgtc atgttggcca ggctggtctc gaactcctgg 56760410
cttcagatga gctgcccacc tcagcttccc aaagttttgg cattatagge 56760460
atgagtcact gcacccagct tgttaatgtt attttcaagc acaccttcaa 56760510
aagtttattc caaggccttg ctctcatagc agcaaagcct gtctgttgca 56760560
tagtggggct cttgttagca tcttectttt ggtggatgtt gtgtagaccc 56760610
ggggcagtaa ggcatgttaa cctcgaggac attggacctg gctggcctga 56760660
ctgttgggtc tccctecctag gacatggcga gccatgggtg gggcagtgte 56760710
tttcaaagtt gctctcacgg agcacttagc cccaatccag ccctccaggg 56760760
agcaggtgca gagactcata gcagagcacc ccccacacct gacccccage 56760810
ataagtaaga ggagccgctg ctccaggtgt atttcagcac cagtgttggg 56760860
gggcatgtcc tcctgagagce atctaacgat tgctttagag agccctctgg 56760910
gtggtttatt tattttcatt tttatttttt aattttatta ttttaaaaaa 56760960
atttatttat ttatttattt atttatttat tgaggcagag tctcgctctg 56761010
ttgcccagac tagagtgcaa tgctacgatc ttggctcact gcaacttctg 56761060
cctcecegggt tcaagtgatt ctcectgectc agecctcocctga gtagttggga 56761110
tttcaggcac ccaccatgcc aggctagttt ttgtattttt agtagagaca 56761160
ggatttcacc atgttggtta ggctggtctc gaactccaga cctcaggtag 56761210
tctgccecgecec tcagactccce aaagtgcectgg gatcacaggce gtgagccact 56761260
gtgcccggeca aaattttatt tacttttttt ttttttgaga caaagtctca 56761310
ctctgtcgcc caggctggag tgcagtggtg caatctccac tcactgcaac 56761360
ttttgcctcc caggttcaca cgattctcct gecctcagect caggagtage 56761410
tgggattaca ggcgcctgecce accacacctg gctaattttt gtatttttag 56761460
tatagatggg tttcgccatg ttggccaggce tggtctcgaa ctcttcatct 56761510
caagtgatcc acctgcctcg gcctcecccaac atgctgagat tacaggtgtg 56761560
agtcactgca cctggcctat tattattttt tttagattca gagtctcatt 656761610
ctgttgccca ggttggagta cagtggtata atcatggccc actgcagect 56761660
cgaactcctg gggtcaagta gccctcccac cttagcecctcce ttagtagtag 56761710
ggactgCAGG TGCATGCCAC CaTGCCCAGC TAATTAAAGA AtttttttTT 56761760
TTTTTTCTGA AAGTCTTGCT TTGTCACCCA GGCTGGAGTG CAGTGGCATG 56761810
AACACAGCTC gCT
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Figure 22

PSPHL Variant 1

PSPHL Variant 2

Variant 1 protein sequence based on ORF from 162-378:
MASASCSPGGALASPEPGRKILPRMISHSELRKLFYSADAVCFDVDST
VISEEGIGCFHWIWRKCDQATSQGstop

Variant 2 protein sequence based on ORF from 162-435:
MASASCSPGGALASPEPGRKILPRMISHSELRKLFYSADAVCFDVDST
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Y 5 B
R . T R e s




WO 2009/011911 PCT/US2008/008798
80/84

Figure 23

PCR amplification of the PSPHL gene in genomic DNA samples

PSPHL
GAFPDH|

RT-PCR detection of the PSPHL transcript in the corresponding tumor RNA samples
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Figure 24

PSPHL genotype in 3 populations
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Figure 26

swrm FLCONA ORFonly Vector
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