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TREATMENT OF TUMOR SUPPRESSOR GENE RELATED DISEASES BY
INHIBITION OF NATURAL ANTISENSE TRANSCRIPT TO THE GENE

CROSS REFERENCE

[0001]

FIELD OF THE INVENTION

[0002] Embodiments of the invention comprise oligonucleotides modulating expression and/or

function of Tumor Suppressor genes and associated molecules.
BACKGROUND

[0003] DNA-RNA and RNA-RNA hybridization are important to many aspects of nucleic acid
function including DNA replication, transcription, and translation. Hybridization is also central
to a variety of technologies that either detect a particular nucleic acid or alter its expression.
Antisense nucleotides, for example, disrupt gene expression by hybridizing to target RNA,
thereby interfering with RNA splicing, transcription, translation, and replication. Antisense DNA
has the added feature that DNA-RNA hybrids serve as a substrate for digestion by ribonuclease
H, an activity that is present in most cell types. Antisense molecules can be delivered into cells,
as is the case for oligodeoxynucleotides (ODNs), or they can be expressed from endogenous
genes as RNA molecules. The FDA recently approved an antisense drug, VITRA VENE™ (for

treatment of cytomegalovirus retinitis), reflecting that antisense has therapeutic utility.
SUMMARY

[0004] This Summary is provided to present a summary of the invention to briefly indicate the
nature and substance of the invention. It is submitted with the understanding that it will not be

used to interpret or limit the scope or meaning of the claims.
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[0005] In one embodiment, the invention provides methods for inhibiting the action of a natural
antisense transcript by using antisense oligonucleotide(s) targeted to any region of the natural
antisense transcript resulting in up-regulation of the corresponding sense gene. It is also
contemplated herein that inhibition of the natural antisense transcript can be achieved by siRNA,
ribozymes and small molecules, which are considered to be within the scope of the present

invention.

[0006] One embodiment provides a method of modulating function and/or expression of an
Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in vitro comprising
contacting said cells or tissues with an antisense oligonucleotide 5 to 30 nucleotides in length
wherein said oligonucleotide has at least 50% sequence identity to a reverse complement of a
polynucleotide comprising 5 to 30 consecutive nucleotides within nucleotides 1 to 1675 of SEQ
ID NO: 8 or nucleotides 1 to 518 of SEQ ID NO: 9 or nucleotides 1 to 759 of SEQ ID NO: 10 or
nucleotides 1 to 25892 of SEQ ID NO: 11 or nucleotides 1 to 279 of SEQ ID NO: 12, or
nucleotides 1 to 1982 of SEQ ID NO: 13, or nucleotides 1 to 789 of SEQ ID NO: 14, or
nucleotides 1 to 467 of SEQ ID NO: 15 (Fig.5) thereby modulating function and/or expression of

the Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in vitro.

[0007] In another preferred embodiment, an oligonucleotide targets a natural antisense sequence
of Tumor Suppressor gene polynucleotides, for example, nucleotides set forth in SEQ ID NOS:
8,9, 10, 11, 12, 13, 14 or 15, and any variants, alleles, homo logs, mutants, derivatives,
fragments and complementary sequences thereto. Examples of antisense oligonucleotides are set

forth as SEQ ID NOS: 16 to 36 ( Fig.6 t0 9).

[0008] Another embodiment provides a method of modulating function and/or expression of an
Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in vitro comprising
contacting said cells or tissues with an antisense oligonucleotide 5 to 30 nucleotides in length
wherein said oligonucleotide has at least 50% sequence identity to a reverse complement of the
an antisense of the Tumor Suppressor gene polynucleotide; thereby modulating function and/or
expression of the Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in

vitro.
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[0009] Another embodiment provides a method of modulating function and/or expression of an
Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in vitro comprising
contacting said cells or tissues with an antisense oligonucleotide 5 to 30 nucleotides in length
wherein said oligonucleotide has at least 50% sequence identity to an antisense oligonucleotide
to an Tumor Suppressor gene antisense polynucleotide; thereby modulating function and/or
expression of the Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in

Vitro.

[0010] In a preferred embodiment, a composition comprises one or more antisense

oligonucleotides which bind to sense and/or antisense Tumor Suppressor gene polynucleotides.

[0011] In another preferred embodiment, the oligonucleotides comprise one or more modified or

substituted nucleotides.

[0012] In another preferred embodiment, the oligonucleotides comprise one or more modified
bonds.

[0013] In vet another embodiment, the modified nucleotides comprise modified bases
comprising phosphorothioate, methylphosphonate, peptide nucleic acids, 2'-O-methyl, fluoro- or
carbon, methylene or other locked nucleic acid (LNA) molecules. Preferably, the modified

nucleotides are locked nucleic acid molecules, including a-L-LNA.

[0014] In another preferred embodiment, the oligonucleotides are administered to a patient

subcutaneously, intramuscularly, intravenously or intraperitoneally.

[0015] In another preferred embodiment, the oligonucleotides are administered in a
pharmaceutical composition. A treatment regimen comprises administering the antisense
compounds at least once to patient; however, this treatment can be modified to include multiple
doses over a period of time. The treatment can be combined with one or more other types of

therapies.

[0016] In another preferred embodiment, the oligonucleotides are encapsulated in a liposome or

attached to a carrier molecule (e.g. cholesterol, TAT peptide).
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[0017] One embodiment provides a method of modulating a function of and/or the expression of
a Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in vitro comprising
contacting said cells or tissues with at least one antisense oligonucleotide 5 to 30 nucleotides in
length wherein said at least one oligonucleotide has at least 50% sequence identity to a reverse
complement of a natural antisense of a Tumor Suppressor gene polynucleotide, thereby
modulating a function of and/or the expression of the Tumor Suppressor gene polynucleotide in

patient cells or tissues in vivo or in vitro,

[0018] One embodiment provides a method of modulating a function of and/or expression of a
Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in vitro comprising
contacting said cells or tissues with an antisense oligonucleotide 5 to 30 nucleotides in length
wherein said oligonucleotide has at least 50% sequence identity to an antisense oligonucleotide
to the Tumor Suppressor gene polynucleotide; thereby modulating a function of and/or the
expression of the Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in

vitro.

[0019] Another embodiment provides a method of modulating a function of and/or the
expression of a Tumor Suppressor gene polynucleotide in patient cells or tissues in vivo or in
vitro comprising contacting said cells or tissues with at least one antisense oligonucleotide that
targets a region of the natural antisense of a Tumor Suppressor gene polynucleotide; thereby
modulating a function of and/or the expression of the Tumor Suppressor gene polynucleotide in

patient cells or tissues in vivo or in vitro.

[0020] In an embodiment, a function of and/or the expression of the Tumor Suppressor gene

polynucleotide is increased in vivo or in vitro with respect to a control.

[0021] In another embodiment, the at least one antisense oligonucleotide targets a natural

antisense sequence of a Tumor Suppressor gene polynucleotide.

[0022] In an embodiment, the at least one antisense oligonucleotide targets a nucleic acid
sequence comprising coding and/or non-coding nucleic acid sequences of a Tumor Suppressor

gene polynucleotide.
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[0023] In an embodiment, the at least one antisense oligonucleotide targets overlapping and/or

non-overlapping sequences of a Tumor Suppressor gene polynucleotide.

[0024] In a particular embodiment, the at least one antisense oligonucleotide comprises one or
more modifications selected from: at least one modified sugar moiety, at least one modified

internucleoside linkage, at least one modified nucleotide, and combinations thereof.

[0025] In a related embodiment, the one or more modifications comprise at least one modified
sugar moiety selected from: a 2'-O-methoxyethyl modified sugar moiety, a T- methoxy modified
sugar moiety, a 2'-O-alkyl modified sugar moiety, a bicyclic sugar moiety, and combinations

thereof.

[0026] In another embodiment, the one or more modifications comprise at least one modified
internucleoside linkage selected from: a phosphorothioate, T- O-methoxyethyl (MOE), T- fluoro,
alkylphosphonate, phosphorodithioate, alkylphosphonothioate, phosphoramidate, carbamate,

carbonate, phosphate triester, acetamidate, a carboxymethy! ester, and combinations thereof.

[0027] In an embodiment, the one or more modifications comprise at least one modified
nucleotide selected from: a peptide nucleic acid (PNA), a locked nucleic acid (LNA), an arabino-

nucleic acid (FANA), an analogue, a derivative, and combinations thereof.

[0028] In another embodiment, the at least one oligonucleotide comprises at least one of the

oligonucleotide sequences set forth as SEQ ID NOS: 16 to 36.

[0029] The invention also provides a method of modulating a function of and/or the expression
of a Tumor Suppressor gene in mammalian cells or tissues in vivo or in vitro comprising
contacting said cells or tissues with at least one short interfering RNA (siRNA) oligonucleotide 5
to 30 nucleotides in length, said at least one siRNA specific for an antisense polynucleotide of a
Tumor Suppressor gene polynucleotide wherein said oligonucleotide has at least 50% sequence
identity to a complementary sequence of at least about five consecutive nucleic acids of the
antisense and/or sense nucleic acid molecule of a Tumor Suppressor gene polynucleotide; and,
modulating a function of and/or the expression of the Tumor Suppressor gene in mammalian

cells or tissues in vivo or in vitro.
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[0030] In an embodiment, the oligonucleotide has at least 80% sequence identity to a
complementary sequence of at least about five consecutive nucleic acids of the antisense and/or

sense nucleic acid molecule of the Tumor Suppressor gene polynucleotide.

[0031] Another embodiment provides a method of modulating a function of and/or the
expression of a Tumor Suppressor gene in mammalian cells or tissues in vivo or in vitro
comprising contacting said cells or tissues with at least one antisense oligonucleotide of about 5
to 30 nucleotides in length specific for noncoding and/or coding sequences of a sense and/or
natural antisense strand of a Tumor Suppressor gene polynucleotide wherein said at least one
antisense oligonucleotide has at least 50% sequence identity to at least one nucleic acid sequence
set forth as SEQ IDNOS: 1, 2,3, 4, 5,6, 7, 89, 10, 11, 12, 13, 14 and 15; and, modulating the
function and/or expression of the Tumor Suppressor gene in mammalian cells or tissues in vivo

or in vitro.

[0032] One embodiment provides a synthetic, modified oligonucleotide comprising at least one
modification, wherein the at least one modification is selected from: at least one modified sugar
moiety; at least one modified internucleotide linkage; at least one modified nucleotide; and
combinations thereof; and further wherein said oligonucleotide is an antisense compound which
hybridizes to and modulates expression and/or function of a Tumor Suppressor gene

polynucleotide in vivo or in vitro as compared to a normal control.

[0033] In an embodiment, the at Icast one modification comprises an internucleotide linkage
selected from the group consisting of: phosphorothioate, alkylphosphonate, phosphorodithioate,
alkylphosphonothioate, phosphoramidate, carbamate, carbonate, phosphate triester, acetamidate,

carboxymethyl ester, and combinations thereof.

[0034] In another embodiment, the oligonucleotide comprises at least one phosphorothioate

internucleotide linkage.

[0035] In a related embodiment, oligonucleotide comprises a backbone of phosphorothioate

internucleotide linkages.
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[0036] In an embodiment, the oligonucleotide comprises at least one modified nucleotide, said
modified nucleotide selected from: a peptide nucleic acid, a locked nucleic acid (LNA),

analogue, derivative, and a combination thereof.

[0037] In another embodiment, the oligonucleotide comprises a plurality of modifications,
wherein said modifications comprise internucleotide linkages selected from: phosphorothioate,
alkylphosphonate, phosphorodithioate, alkylphosphonothioate, phosphoramidate, carbamate,

carbonate, phosphate triester, acetamidate, carboxymethyl ester, and a combination thereof.

[0038] In an embodiment, the oligonucleotide comprises a plurality of modifications, wherein
said modifications comprise modified nucleotides selected from: peptide nucleic acids, locked

nucleic acids (LNA), analogues, derivatives, and a combination thereof.

[0039] In another embodiment, the oligonucleotide comprises at least one modified sugar moiety
selected from: a 2'-O-methoxyethyl modified sugar moiety, a 2'-methoxy modified sugar moiety,

a 2'-O-alkyl modified sugar moiety, a bicyclic sugar moiety, and a combination thereof.

[0040] In another embodiment, the oligonucleotide comprises a plurality of modifications,
wherein said modifications comprise modified sugar moieties selected from: a 2'-O-
methoxyethyl modified sugar moiety, a 2'-methoxy modified sugar moiety, a 2'-O-alkyl modified

sugar moiety, a bicyclic sugar moiety, and a combination thereof.

[0041] In another embodiment, the oligonucleotide is of at least about 5 to 30 nucleotides in
length and hybridizes to an antisense and/or sense strand of a Tumor Suppressor gene
polynucleotide wherein said oligonucleotide has at least about 20% sequence identity to a
complementary sequence of at least about five consecutive nucleic acids of the antisense and/or
sense coding and/or noncoding nucleic acid sequences of the Tumor Suppressor gene

polynucleotide.

[0042] In another embodiment, the oligonucleotide has at least about 80% sequence identity to a
complementary sequence of at least about five consecutive nucleic acids of the antisense and/or
sense coding and/or noncoding nucleic acid sequence of the Tumor Suppressor gene

polynucleotide.
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[0043] In another embodiment, said oligonucleotide hybridizes to and modulates expression
and/or function of at least one Tumor Suppressor gene polynucleotide in vivo or in vitro, as

compared to a normal control.

[0044] In an embodiment, the oligonucleotide comprises one of the sequences set forth as SEQ

[D NOS: 16 to 36.

[0045] The invention further provides a composition comprising one or more oligonucleotides
specific for one or more Tumor Suppressor gene polynucleotides, said polynucleotides
comprising antisense sequences, complementary sequences, alleles, homologs, isoforms,

variants, derivatives, mutants, fragments, or combinations thereof.

[0046] In a certain embodiment, wherein the oligonucleotides have at least about 40% sequence

identity as compared to any one of the nucleotide sequences set forth as SEQ ID NOS: 16 to 36.

[0047] In an embodiment, the one or more oligonucleotides comprise any of the nucleotide
sequences set forth as SEQ ID NOS: 10 to 30.

[0048] In another embodiment, the oligonucleotides set forth as SEQ ID NOS: 16 to 36 comprise

one or more modifications or nucleotide substitutions.

[0049] In another embodiment, the one or more modifications are selected from:
phosphorothioate, methylphosphonate, peptide nucleic acid, locked nucleic acid (LNA)

molecules, and combinations thereof.

[0050] An embodiment of the invention provides a method of preventing or treating a disease
associated with at least one Tumor Suppressor gene polynucleotide and/or at least one encoded
product thereof, comprising administering to a patient a therapeutically effective dose of at least
one antisense oligonucleotide that binds to a natural antisense sequence of said at least one
Tumor Suppressor gene polynucleotide and modulates expression of said at least one Tumor
Suppressor gene polynucleotide; thereby preventing or treating the disease associated with the at

least one Tumor Suppressor gene polynucleotide and/or at least one encoded product thereof.

[0051] In a certain embodiment, a disease associated with the at least one Tumor Suppressor

gene polynucleotide is selected from: a disease associated with decreased or increased apoptosis,

8
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tissue/cell aging, a cancer (including those mentioned in Table 1), an autoimmune discase, an
immunodeficiency disease including AIDS, senescence, a neurodegenerative disease or disorder
(e.g. Alzheimer's disease, ataxia telangiectasia, Parkinson's disease, amyotrophic lateral sclerosis,
Huntington’s disease etc.), a hyperplastic disease (e.g., cheloid), rheumatoid arthritis, coronary
heart disease ischemic cell death, a lymphoproliferative disorder, atherosclerosis, osteoporosis, a
myelodysplastic syndrome, a toxin-induced disease, a viral infection, wound-healing, Cowden
disease (CD), Lhermitte-Duclos disease (LDD) , Bannayan-Zonana syndrome (BZS, also known
as Bannayan-Riley-Ruvalcaba syndrome, Ruvalcaba-Myhre-Smith syndrome and Riley-Smith
syndrome), transplantation, an apotosis- related disease or disorder, a metabolic disease or
condition (e.g., diabetes), a kidney diseases or disorder, myocardial infarction/heart failure,
ischemia, sepsis, an inflammatory disease where particular haematopoeitic inflammatory cells
are in excess, a proliferative disease, or a disease or disorder wherein there is a therapeutic

paradigm for treatment of inflammatory disease through increasing apoptosis.

[0052] An embodiment provides a method of identifying and selecting at least one
oligonucleotide for in vivo administration comprising: selecting a target polynucleotide
associated with a disease state; identifying at least one oligonucleotide comprising at least five
consecutive nucleotides which are complementary to, or in an antisense orientation to the
selected target polynucleotide; measuring the thermal melting point of an hybrid of an antisense
oligonucleotide and the target polynucleotide under stringent hybridization conditions; and
selecting at least one oligonucleotide for in vivo administration based on the information

obtained.
[0053] Other aspects are described infra.
BRIEF DESCRIPTION OF THE DRAWINGS

[0054] Fig.1A and Fig.1B: is a graph of real time PCR results showing the fold change in TP73
mRNA after treatment of HepG2 cells with phosphorothioate oligonucleotides introduced using
Lipofectamine 2000, as compared to control. Real time PCR results show that the levels of the
p73 mRNA in HepG2 cells are significantly increased 48 h after treatment with the oligos
designed to p73as (Fig. 1A). In the same samples the levels of p73as RNA were significantly
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reduced after treatment with oligos to p73as (Fig. IB). Bars denoted as oligo 1, oligo 2 and oligo
3 correspond to samples treated with SEQ ID NOS 16, 17 and 18 respectively.

[0055] Fig.1C: is a graph of real time PCR results showing the fold change + standard deviation
in TP73 mRNA after treatment of HepG2 cells with siRNA oligonucleotides introduced using
Lipofectamine 2000, as compared to control. Real time PCR results show that the levels of the
p73 mRNA in HepG?2 cells are significantly increased 48 h after treatment with two of the oligos
designed to p73 antisense Hs.668503 and one of the oligos designed to p73 antisense Hs.674463.
Bars denoted as p73 Hs.668503 1, p73 Hs.668503_2, p73 Hs.674463 1 and p73 Hs.674463_2
correspond to samples treated with SEQ ID NOS 19, 20, 21 and 22 respectively.

[0056] Fig.1D: is a graph of real time PCR results showing the fold change + standard deviation
in TP73 mRNA after treatment of TM4 cells with phosphothioate oligonucleotides introduced
using Lipofectamine 2000, as compared to control. Real time PCR results show that the levels of
the p73 mRNA in mouse TM4 cells are significantly increased 48 h after treatment with one of
the oligos designed to mouse p73 antisense Hs.668503 and one of the oligos designed to mouse
p73 antisense WDRS. Bars denoted as p73 mouse Hs.668503 1, p73 mouse Hs.668503 10, p73
mouse Hs.668503 14, p73 mouse Hs.668503 15, p73 mouse WDr8 _1, p73 mouse WDr8 _7, p73
mouse WDr8 8 and p73 mouse WDr8 _3 correspond to samples treated with SEQ ID NOS 20

to 30 respectively.

[0057] FIG.2 is a graph of real time PCR results showing the fold change in p53 mRNA after
treatment of HUVEC cells with phosphothioate oligonucleotides introduced using Lipofectamine
2000, as compared to control. Real time PCR results show that the levels of p53 mRNA in
HUVEC cells are significantly increased 48 h after treatment with all of the siRNAs designed to
p53as (oligol, P=0.003, oligo2 P=0.001, and oligo2 P=0.03). Bars denoted as oligol, oligo2 and
oligo3 correspond to samples treated with SEQ ID NOs: 31, 32 and 33 respectively.

[0058] Fig.3 is a graph of real time PCR results showing the fold change in PTEN mRNA after
treatment of HepG2 cells with phosphothioate oligonucleotides introduced using Lipofectamine
2000, as compared to control. Real time PCR results show that the levels of PTEN mRNA in

HepG2 cells are significantly increased 48 h after treatment with one of the oligos designed to

10
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PTEN antisense Hs.624903. Bars denoted as PTEN Hs.607931 2, PTEN Hs.624903 2, PTEN
Hs.624903 3 correspond to samples treated with SEQ ID NOS 34, 35 and 36 respectively.

[0059] Fig.4 shows:

SEQ ID NO: 1: Homo sapiens Tumor Suppressor gene (TP73) transcript variant 1, mRNA.
(NCBI Accession No.: NM_005427.2)

SEQ ID NO: 2 shows the genomic sequence of p73 (exons are shown in capital letters, introns

in small).

SEQ ID NO: 3 shows the mouse genomic sequence of p73 (exons are shown in capital letters,
introns in small). SEQ ID NO: 2: Homo sapiens tumor protein p53 (TP53), transcript variant 1,
mRNA. (NCBI Accession No.: NM_000546.4)

SEQ ID NO: 4: shows the Homo sapiens transcript variant ImRNA sequence of p53.

SEQ ID NO: 5 shows the genomic sequence of p53 (exons are shown in capital letters, introns

in small}.

SEQ ID NO: 6: Homo sapiens phosphatase and tensin homolog (PTEN), mRNA. (NCBI
Accession No.: NM_000314).

SEQ ID NO: 7: shows the genomic sequence of PTEN (exons are shown in capital letters,

introns in small).

[0060] Fig.5 shows:

SEQ ID NO: 4 8 : Natural antisense sequence p73as (NCBI Accession No.: NM_017818.2)
SEQ ID NO: 9: p73 Natural antisense sequence Hs.668503

SEQ ID NO: 10 : p73 Natural antisense sequence Hs.674463

SEQ ID NO: 11 : p73 Mouse Natural antisense sequence

11
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SEQ ID NO: 12 : p73 Mouse natural antisense sequence: Hs.668503 (Matching bases in cDNA

and genomic sequences are indicated by capital letters)

SEQ ID NO: 13 : p53 Natural Antisense sequence (NCBI Accession No.: NM_018081.2)
SEQ ID NO: 14: PTEN Natural Antisense sequence (Hs.624903)

SEQ ID NO: 15 : PTEN Natural Antisense sequence (Hs. 607931)

[0061] Fig.6 shows the antisense oligonucleotides, SEQ ID NOs: 16 to 22. 't' indicates RNA

and * indicates phosphorothioate bond.

[0062] Fig.7 shows the antisense oligonucleotides, SEQ 1D NOs: 23 to 30. * indicates
phosphorothioate bond.

0063] Fig.8 shows the p53 antisense oligonucleotides to natural antisense sequence NM O
18081, SEQ ID NOs: 31 to 33.

[0064] Fig.9 shows the PTEN antisense oligonucleotides to natural antisense sequence

Hs.624903 and Hs. 607931, SEQ ID NOs: 34 to 36. 'r' indicates RNA.
[0065] Fig.10 shows the sense oligonucleotides, SEQ ID NOs: 37 to 40 . 'r' indicates RNA.

The sense oligonucleotide SEQ ID NO: 37 is the reverse complement of the antisense

oligonucleotide SEQ ID NO: 19,

the sense oligonucleotide SEQ ID NO: 38 is the reverse complement of the antisense

oligonucleotide SEQ ID NO: 20,

the sense oligonucleotide SEQ ID NO: 39 is the reverse complement of the antisense
oligonucleotide SEQ ID NO: 21 ; and

the sense oligonucleotide SEQ ID NO: 40 is the reverse complement of the antisense

oligonucleotide SEQ ID NO: 22.

[0066] Fig.11 shows SEQ ID NOs: 41 and 42 of the assays designed by Applied Biosystems

Tagman gene Expression Assay

12

CA 2745811 2018-07-27



SEQ ID No.: 41 is the p73 target sequence, exon 2 (Hs00232088_ml)
SEQ ID No.: 42 is the p73as target sequence, exon 7 (Hs00215135_ml and Hs00892470_gl)

[0067] Fig.12 shows SEQ ID NOs: 43 and 44 of the assays designed by Applied Biosystems

Tagman gene Expression Assay.

SEQ ID No.: 43 is the p353 target sequence (HsOO 153340 ml)

SEQ ID No.: 44 is the p53as (WDR79) target sequence (Hs00216360_ml)

[0068] Fig.13 shows the sense oligonucleotides, SEQ ID NOs: 45 to 47. 'r'" indicates RNA.

The sense oligonucleotide SEQ ID NO: 45 is the reverse complement of the antisense

oligonucleotide SEQ ID NO: 34,

the sense oligonucleotide SEQ ID NO: 46 is the reverse complement of the antisense
oligonucleotide SEQ ID NO: 35; and

the sense oligonucleotide SEQ ID NO: 47 is the reverse complement of the antisense
oligonucleotide SEQ ID NO: 36.

DETAILED DESCRIPTION

[0069] Several aspects of the invention are described below with reference to example
applications for illustration. It should be understood that numerous specific details, relationships,
and methods are set forth to provide a full understanding of the invention. One having ordinary
skill in the relevant art, however, will readily recognize that the invention can be practiced
without one or more of the specific details or with other methods. The present invention is not
limited by the ordering of acts or events, as some acts may occur in different orders and/or
concurrently with other acts or events. Furthermore, not all illustrated acts or events are required

to implement a methodology in accordance with the present invention.

[0070] All genes, gene names, and gene products disclosed herein are intended to correspond to

homologs from any species for which the compositions and methods disclosed herein are
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applicable. Thus, the terms include, but are not limited to genes and gene products from humans
and mice. It is understood that when a gene or gene product from a particular species is
disclosed, this disclosure is intended to be exemplary only, and is not to be interpreted as a
limitation unless the context in which it appears clearly indicates. Thus, for example, for the
genes disclosed herein, which in some embodiments relate to mammalian nucleic acid and amino
acid sequences are intended to encompass homologous and/or orthologous genes and gene
products from other animals including, but not limited to other mammals, fish, amphibians,

reptiles, and birds. In preferred embodiments, the genes or nucleic acid sequences are human.
Definitions

[0071] The terminology used herein is for the purpose of describing particular embodiments only
and is not intended to be limiting of the invention. As used herein, the singular forms "a", "an"
and "the" are intended to include the plural forms as well, unless the context clearly indicates
otherwise. Furthermore, to the extent that the terms "including”, "includes", "having", "has",
"with", or variants thereof are used in either the detailed description and/or the claims, such

terms are intended to be inclusive in a manner similar to the term "comprising."”

[0072] The term "about" or "approximately” means within an acceptable error range for the
particular value as determined by one of ordinary skill in the art, which will depend in part on
how the value is measured or determined, i.e., the limitations of the measurement system. For
example, "about" can mean within 1 or more than 1 standard deviation, per the practice in the art.
Alternatively, "about" can mean a range of up to 20%, preferably up to 10%, more preferably up
to 5%, and more preferably still up to 1% of a given value. Alternatively, particularly with
respect to biological systems or processes, the term can mean within an order of magnitude,
preferably within 5-fold, and more preferably within 2-fold, of a value. Where particular values
are described in the application and claims, unless otherwise stated the term "about" meaning

within an acceptable error range for the particular value should be assumed.

[0073] As used herein, the term "mRNA" means the presently known mRNA transcript(s) of a

targeted gene, and any further transcripts which may be elucidated.
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[0074] By "antisense oligonucleotides” or "antisense compound" is meant an RNA or DNA
molecule that binds to another RNA or DNA (target RNA, DNA). For example, if it is an RNA
oligonucleotide it binds to another RNA target by means of RNA-RNA interactions and alters
the activity of the target RNA (Eguchi et al, (1991) Ann. Rev. Biochem. 60, 631-652). An
antisense oligonucleotide can upregulate or downregulate expression and/or function of a
particular polynucleotide. The definition is meant to include any foreign RNA or DNA molecule
which is useful from a therapeutic, diagnostic, or other viewpoint. Such molecules include, for
example, antisense RNA or DNA molecules, interference RNA (RNA1), micro RNA, decoy
RNA molecules, siRNA, enzymatic RNA, therapeutic editing RNA and agonist and antagonist
RNA, antisense oligomeric compounds, antisense oligonucleotides, external guide sequence
(EGS) oligonucleotides, alternate splicers, primers, probes, and other oligomeric compounds that
hybridize to at least a portion of the target nucleic acid. As such, these compounds may be
introduced in the form of single-stranded, double-stranded, partially single-stranded, or circular

oligomeric compounds.

[0075] In the context of this invention, the term "oligonucleotide" refers to an oligomer or
polymer of ribonucleic acid (RNA) or deoxyribonucleic acid (DNA) or mimetics thereof. The
term "oligonucleotide", also includes linear or circular oligomers of natural and/or modified
monomers or linkages, including deoxyribonucleosides, ribonucleosides, substituted and alpha-
anomeric forms thereof, peptide nucleic acids (PNA), locked nucleic acids (LNA),
phosphorothioate, methylphosphonate, and the like. Oligonucleotides are capable of specifically
binding to a target polynucleotide by way of a regular pattern of monomer-to- monomer
interactions, such as Watson-Crick type of base pairing, Hoogsteen or reverse Hoogsteen types

of base pairing, or the like.

[0076] The oligonucleotide may be "chimeric”, that is, composed of different regions. In the
context of this invention "chimeric" compounds are oligonucleotides, which contain two or more
chemical regions, for example, DNA region(s), RNA region(s), PNA region(s) etc. Each
chemical region is made up of at least one monomer unit, i.c., a nucleotide in the case of an
oligonucleotides compound. These oligonucleotides typically comprise at least one region
wherein the oligonucleotide is modified in order to exhibit one or more desired properties. The

desired properties of the oligonucleotide include, but are not limited, for example, to increased
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resistance to nuclease degradation, increased cellular uptake, and/or increased binding affinity
for the target nucleic acid. Different regions of the oligonucleotide may therefore have different
properties. The chimeric oligonucleotides of the present invention can be formed as mixed
structures of two or more oligonucleotides, modified oligonucleotides, oligonucleosides and/or

oligonucleotide analogs as described above.

[0077] The oligonucleotide can be composed of regions that can be linked in "register", that is,
when the monomers are linked consecutively, as in native DNA, or linked via spacers. The
spacers are intended to constitute a covalent "bridge" between the regions and have in preferred
cases a length not exceeding about 100 carbon atoms. The spacers may carry different
functionalities, for example, having positive or negative charge, carry special nucleic acid
binding properties (intercalators, groove binders, toxins, fluorophors etc.), being lipophilic,
inducing special secondary structures like, for example, alanine containing peptides that induce

alpha-helices.

[0078] As used herein "Tumor Suppressor gene" and "Tumor Suppressor gene" are inclusive of
all family members, mutants, alleles, fragments, species, coding and noncoding sequences, sense

and antisense polynucleotide strands, etc.

[0079] As used herein, the words Tumor Protein 73, p73, TP73 are used interchangeably in the

present application.

[0080] As used herein, the words TRP53, Tumor suppressor pS3, p53, P53 Antigen NY-CO- 13,
Cellular tumor antigen p53, FLJ92943, LFS], and Phosphoprotein p53 are used interchangeably

in the present application.

[0081] As used herein, the words PTEN, 10q23del, BZS, MGCIl 1227, MHAM, MMACI,
Mutated in multiple advanced cancers 1, Phosphatase and tensin homo log, Phosphatidylinositol-
3,4,5-trisphosphate 3-phosphatase and dual-specificity protein phosphatase PTEN, PTENI, TEPI

are used interchangeably in the present application.

[0082] As used herein, the term "oligonucleotide specific for" or "oligonucleotide which targets"
refers to an oligonucleotide having a sequence (i) capable of forming a stable complex with a

portion of the targeted gene, or (ii) capable of forming a stable duplex with a portion of a mRNA
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transcript of the targeted gene. Stability of the complexes and duplexes can be determined by
theoretical calculations and/or in vitro assays. Exemplary assays for determining stability of

hybridization complexes and duplexes are described in the Examples below.

[0083] As used herein, the term "target nucleic acid" encompasses DNA, RNA (comprising
premRNA and mRNA) transcribed from such DNA, and also cDNA derived from such RNA,
coding, noncoding sequences, sense or antisense polynucleotides. The specific hybridization of
an oligomeric compound with its target nucleic acid interferes with the normal function of the
nucleic acid. This modulation of function of a target nucleic acid by compounds, which
specifically hybridize to it, is generally referred to as "antisense”. The functions of DNA to be
interfered include, for example, replication and transcription. The functions of RNA to be
interfered, include all vital functions such as, for example, translocation of the RNA to the site of
protein translation, translation of protein from the RNA, splicing of the RNA to yield one or
more mRNA species, and catalytic activity which may be engaged in or facilitated by the RNA.
The overall effect of such interference with target nucleic acid function is modulation of the

expression of an encoded product or oligonucleotides.

[0084] RNA interference "RNA1" is mediated by double stranded RNA (dsRNA) molecules that
have sequence-specific homology to their "target" nucleic acid sequences (Caplen, N. J., et al.
(2001) Proc. Natl. Acad. Sci. USA 98:9742-9747). In certain embodiments of the present
invention, the mediators are 5-25 nucleotide "small interfering" RNA duplexes (siRNAs). The
siRNAs are derived from the processing of dsSRNA by an RNase enzyme known as Dicer
(Bernstein, E., et al. (2001) Nature 409:363-366). siRNA duplex products are recruited into a
multi-protein siRNA complex termed RISC (RNA Induced Silencing Complex). Without
wishing to be bound by any particular theory, a RISC is then believed to be guided to a target
nucleic acid (suitably mRNA), where the siRNA duplex interacts in a sequence-specific way to
mediate cleavage in a catalytic fashion (Bernstein, E., et al. (2001) Nature 409:363-366; Boutla,
A., et al. (2001) Curr. Biol. 11 :1776-1780). Small interfering RNAs that can be used in
accordance with the present invention can be synthesized and used according to procedures that
are well known in the art and that will be familiar to the ordinarily skilled artisan. Small
interfering RNAs for use in the methods of the present invention suitably comprise between

about 1 to about 50 nucleotides (nt). In examples of non limiting embodiments, siRNAs can
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comprise about 5 to about 40 nt, about 5 to about 30 nt, about 10 to about 30 nt, about 15 to
about 25 nt, or about 20-25 nucleotides.

[0085] Selection of appropriate oligonucleotides is facilitated by using computer programs that
automatically align nucleic acid sequences and indicate regions of identity or homology. Such
programs are used to compare nucleic acid sequences obtained, for example, by searching
databases such as GenBank or by sequencing PCR products. Comparison of nucleic acid
sequences from a range of species allows the selection of nucleic acid sequences that display an
appropriate degree of identity between species. In the case of genes that have not been
sequenced, Southern blots are performed to allow a determination of the degree of identity
between genes in target species and other species. By performing Southern blots at varying
degrees of stringency, as is well known in the art, it is possible to obtain an approximate measure
of identity. These procedures allow the selection of oligonucleotides that exhibit a high degree of
complementarity to target nucleic acid sequences in a subject to be controlled and a lower degree
of complementarity to corresponding nucleic acid sequences in other species. One skilled in the
art will realize that there is considerable latitude in selecting appropriate regions of genes for use

in the present invention.

[0086] By "enzymatic RNA" is meant an RNA molecule with enzymatic activity (Cech, (1988)
J. American. Med. Assoc. 260, 3030-3035). Enzymatic nucleic acids (ribozymes) act by first
binding to a target RNA. Such binding occurs through the target binding portion of an enzymatic
nucleic acid which is held in close proximity to an enzymatic portion of the molecule that acts to
cleave the target RNA. Thus, the enzymatic nucleic acid first recognizes and then binds a target
RNA through base pairing, and once bound to the correct site, acts enzymatically to cut the target

"RNA.

[0087] By "decoy RNA" is meant an RNA molecule that mimics the natural binding domain for
a ligand. The decoy RNA therefore competes with natural binding target for the binding of a
specific ligand. For example, it has been shown that over-expression of HIV trans-activation
response (TAR) RNA can act as a "decoy" and efficiently binds HIV tat protein, thereby
preventing it from binding to TAR sequences encoded in the HIV RNA (Sullenger et al. (1990)
Cell, 63, 601- 608). This is meant to be a specific example. Those in the art will recognize that

18

CA 2745811 2018-07-27



this is but one example, and other embodiments can be readily generated using techniques

generally known in the art.

[0088] As used herein, the term "monomers" typically indicates monomers linked by
phosphodiester bonds or analogs thereof to form oligonucleotides ranging in size from a few
monomeric units, e.g., from about 3-4, to about several hundreds of monomeric units. Analogs of
phosphodiester linkages include: phosphorothioate, phosphorodithioate, methylphosphornates,

phosphoroselenoate, phosphoramidate, and the like, as more fully described below.

[0089] The term "nucleotide" covers naturally occurring nucleotides as well as nonnaturally
occurring nucleotides. It should be clear to the person skilled in the art that various nucleotides
which previously have been considered "non-naturally occurring” have subsequently been found
in nature. Thus, "nucleotides" includes not only the known purine and pyrimidine heterocycles-
containing molecules, but also heterocyclic analogues and tautomers thereof. Illustrative
examples of other types of nucleotides are molecules containing adenine, guanine, thymine,
cytosine, uracil, purine, xanthine, diaminopurine, 8-oxo- N6- methyladenine, 7-deazaxanthine, 7-
deazaguanine, N4 ,N4-ethanocytosin, N6,N6-ethano-2,6- diaminopurine, S-methylcytosine, 5-
(C3-C6)-alkynyleytosine, S-fluorouracil, 5-bromouracil, pseudoisocytosine, 2-hydroxy-5-
methyl-4-triazolopyridin, isocytosine, isoguanin, inosine and the "non-naturally occurring"
nucleotides described in Benner et al., U.S. Pat No. 5,432,272, The term "nucleotide" is intended
to cover every and all of these examples as well as analogues and tautomers thereof. Especially
interesting nucleotides are those containing adenine, guanine, thymine, cytosine, and uracil,
which are considered as the naturally occurring nucleotides in relation to therapeutic and
diagnostic application in humans. Nucleotides include the natural 2'-deoxy and T- hydroxyl
sugars, e.g., as described in Kornberg and Baker, DNA Replication, 2nd Ed. (Freeman, San

Francisco, 1992} as well as their analogs.

[0090] "Analogs" in reference to nucleotides includes synthetic nucleotides having modified
base moieties and/or modified sugar moieties (see e.g., described generally by Scheit, Nucleotide
Analogs, John Wiley, New York, 1980; Freier & Altmann, (1997) Nucl. Acid. Res., 25(22),
4429- 4443, Toulme, J.J., (2001) Nature Biotechnology 19:17-18; Manoharan M., (1999)
Biochemica et Biophysica Acta 1489:117-139; Freier S. M., (1997) Nucleic Acid Research,
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25:4429-4443, Uhlman, E., (2000) Drug Discovery & Development, 3: 203-213, Herdewin P.,
(2000) Antisense & Nucleic Acid Drug Dev., 10:297-310); T-O, 3"-C-linked [3.2.0]
bicycloarabinonucleosides (see e.g. N.K Christiensen., et al, (1998) J. Am. Chem. Soc, 120:
5458-5463; Prakash TP, Bhat B. (2007) Curr Top Med Chem. 7(7):641-9; Cho EJ, et al. (2009)
Annual Review of Analytical Chemistry, 2, 241-264). Such analogs include synthetic nucleotides

designed to enhance binding properties, ¢.g., duplex or triplex stability, specificity, or the like.

[0091] As used herein, "hybridization" means the pairing of substantially complementary strands
of oligomeric compounds. One mechanism of pairing involves hydrogen bonding, which may be
Watson-Crick, Hoogsteen or reversed Hodgsteen hydrogen bonding, between complementary
nucleoside or nucleotide bases (nucleotides) of the strands of oligomeric compounds. For
example, adenine and thymine are complementary nucleotides which pair through the formation

of hydrogen bonds. Hybridization can occur under varying circumstances.

[0092] An antisense compound is "specifically hybridizable" when binding of the compound to
the target nucleic acid interferes with the normal function of the target nucleic acid to cause a
modulation of function and/or activity, and there is a sufficient degree of complementarity to
avoid non-specific binding of the antisense compound to non-target nucleic acid sequences under
conditions in which specific binding is desired, i.e., under physiological conditions in the case of
in vivo assays or therapeutic treatment, and under conditions in which assays are performed in

the case of in vitro assays.

[0093] As used herein, the phrase "stringent hybridization conditions” or "stringent conditions”
refers to conditions under which a compound of the invention will hybridize to its target
sequence, but to a minimal number of other sequences. Stringent conditions are sequence-
dependent and will be different in different circumstances and in the context of this invention,
"stringent conditions" under which oligomeric compounds hybridize to a target sequence are
determined by the nature and composition of the oligomeric compounds and the assays in which
they are being investigated. In general, stringent hybridization conditions comprise low
concentrations (<0.15M) of salts with inorganic cations such as Na++ or K++ (i.e., low ionic
strength), temperature higher than 20°C - 25° C. below the Tm of the oligomeric

compound:target sequence complex, and the presence of denaturants such as formamide,
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dimethylformamide, dimethyl sulfoxide, or the detergent sodium dodecyl sulfate (SDS). For
example, the hybridization rate decreases 1.1% for each 1% formamide. An example of a high
stringency hybridization condition is 0.1X sodium chloride-sodium citrate buffer (SSC)/0.1%
(w/v) SDS at 60° C. for 30 minutes.

[0094] "Complementary," as used herein, refers to the capacity for precise pairing between two
nucleotides on one or two oligomeric strands. For example, if a nucleobase at a certain position
of an antisense compound is capable of hydrogen bonding with a nucleobase at a certain position
of a target nucleic acid, said target nucleic acid being a DNA, RNA, or oligonucleotide molecule,
then the position of hydrogen bonding between the oligonucleotide and the target nucleic acid is
considered to be a complementary position. The oligomeric compound and the further DNA,
RNA, or oligonucleotide molecule are complementary to each other when a sufficient number of
complementary positions in each molecule are occupied by nucleotides which can hydrogen
bond with each other. Thus, "specifically hybridizable" and "complementary” are terms which
are used to indicate a sufficient degree of precise pairing or complementarity over a sufficient
number of nucleotides such that stable and specific binding occurs between the oligomeric

compound and a target nucleic acid.

[0095] It is understood in the art that the sequence of an oligomeric compound need not be 100%
complementary to that of its target nucleic acid to be specifically hybridizable. Moreover, an
oligonucleotide may hybridize over one or more segments such that intervening or adjacent
segments are not involved in the hybridization event (e.g., a loop structure, mismatch or hairpin
structure). The oligomeric compounds of the present invention comprise at least about 70%, or at
least about 75%, or at least about 80%, or at least about 85%, or at least about 90%, or at least
about 95%, or at least about 99% sequence complementarity to a target region within the target
nucleic acid sequence 10 which they are targeted. For example, an antisense compound in which
18 of 20 nucleotides of the antisense compound are complementary to a target region, and would
therefore specifically hybridize, would represent 90 percent complementarity. In this example,
the remaining noncomplementary nucleotides may be clustered or interspersed with
complementary nucleotides and need not be contiguous to each other or to complementary
nucleotides. As such, an antisense compound which is 18 nucleotides in length having 4 (four)

noncomplementary nucleotides which are flanked by two regions of complete complementarity
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with the target nucleic acid would have 77.8% overall complementarity with the target nucleic
acid and would thus fall within the scope of the present invention. Percent complementarity of an
antisense compound with a region of a target nucleic acid can be determined routinely using
BLAST programs (basic local alignment search tools) and PowerBLAST programs known in the
art (Altschul et al, (1990) J. Mol. Biol, 215, 403-410; Zhang and Madden, (1997) Genome Res.,
7, 649-656). Percent homology, sequence identity or complementarity, can be determined by, for
example, the Gap program (Wisconsin Sequence Analysis Package, Version 8 for Unix, genetics
Computer Group, University Research Park, Madison Wis.), using default settings, which uses

the algorithm of Smith and Waterman {Adv. Appl. Math., (1981) 2, 482-489).

[0096] As used herein, the term "Thermal Melting Point (Tm)" refers to the temperature, under
defined ionic strength, pH, and nucleic acid concentration, at which 50% of the oligonucleotides
complementary to the target sequence hybridize to the target sequence at equilibrium. Typically,
stringent conditions will be those in which the salt concentration is at least about 0.01 to 1.0 M
Na ion concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C
for short oligonucleotides (e.g., 10 to 50 nucleotide). Stringent conditions may also be achieved

with the addition of destabilizing agents such as formamide.

[0097] As used herein, "modulation" means either an increase (stimulation) or a decrease

(inhibition) in the expression of a gene.

[0098] The term "variant," when used in the context of a polynucleotide sequence, may

encompass a polynucleotide sequence related to a wild type gene. This definition may also

"o "noun

include, for example, "allelic," "splice," "species," or "polymorphic" variants. A splice variant
may have significant identity to a reference molecule, but will generally have a greater or lesser
number of polynucleotides due to alternate splicing of exons during mRNA processing. The
corresponding polypeptide may possess additional functional domains or an absence of domains.
Species variants are polynucleotide sequences that vary from one species to another. Of
particular utility in the invention are variants of wild type gene products. Variants may result
from at least one mutation in the nucleic acid sequence and may result in altered mRNAs or in
polypeptides whose structure or function may or may not be altered. Any given natural or

recombinant gene may have none, one, or many allelic forms. Common mutational changes that
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give rise to variants are generally ascribed to natural deletions, additions, or substitutions of
nucleotides. Each of these types of changes may occur alone, or in combination with the others,

one or more times in a given sequence.

[0099] The resulting polypeptides generally will have significant amino acid identity relative to
each other. A polymorphic variant is a variation in the polynucleotide sequence of a particular
gene between individuals of a given species. Polymorphic variants also may encompass "single
nucleotide polymorphisms" (SNPs,) or single base mutations in which the polynucleotide
sequence varies by one base. The presence of SNPs may be indicative of, for example, a certain

population with a propensity for a disease state, that is susceptibility versus resistance.

[00100] Derivative polynucleotides include nucleic acids subjected to chemical
modification, for example, replacement of hydrogen by an alkyl, acyl, or amino group.
Derivatives, e.g., derivative oligonucleotides, may comprise non-naturally-occurring portions,
such as altered sugar moieties or inter-sugar linkages. Exemplary among these are
phosphorothioate and other sulfur containing species which are known in the art. Derivative
nucleic acids may also contain labels, including radionucleotides, enzymes, fluorescent agents,
chemiluminescent agents, chromogenic agents, substrates, cofactors, inhibitors, magnetic

particles, and the like.

[00101] A "derivative" polypeptide or peptide is one that is modified, for example, by
glycosylation, pegylation, phosphorylation, sulfation, reduction/alkylation, acylation, chemical
coupling, or mild formalin treatment. A derivative may also be modified to contain a detectable
label, either directly or indirectly, including, but not limited to, a radioisotope, fluorescent, and

enzyme label.

[00102] As used herein, the term "animal" or "patient” is meant to include, for example,
humans, sheep, elks, deer, mule deer, minks, mammals, monkeys, horses, cattle, pigs, goats,

dogs, cats, rats, mice, birds, chicken, reptiles, fish, insects and arachnids.

[00103] "Mammal" covers warm blooded mammals that are typically under medical care
(e.g., humans and domesticated animals). Examples include feline, canine, equine, bovine, and

human, as well as just human.
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[00104] "Treating" or "treatment" covers the treatment of a disease-state in a mammal, and
includes: (a) preventing the discase-state from occurring in a mammal, in particular, when such
mammal is predisposed to the disease-state but has not yet been diagnosed as having it; (b)
inhibiting the disease-state, e.g., arresting it development; and/or (c) relieving the disease- state,
e.g., causing regression of the disease state until a desired endpoint is reached. Treating also
includes the amelioration of a symptom of a disease (e.g., lessen the pain or discomfort), wherein
such amelioration may or may not be directly affecting the disease (e.g., cause, transmission,

expression, etc.).

[00105] As used herein, the term "cancer" refers to any malignant tumor, particularly
arising in the lung, kidney, or thyroid. The cancer manifests itself as a "tumor" or tissue
comprising malignant cells of the cancer. Examples of tumors include sarcomas and carcinomas
such as, but not limited to: fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma,
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma,
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,
sebaccous  gland  carcinoma, papillary  carcinoma, papillary  adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms'
tumor, cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder
carcinoma, cpithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma,
meningioma, melanoma, neuroblastoma, and retinoblastoma. As noted above, the invention

specifically permits differential diagnosis of lung, kidney, and thyroid tumors.
Polynucleotide and Oligonucleotide Compositions and Molecules

[00106] Targets: In one embodiment, the targets comprise nucleic acid sequences of
Tumor Suppressor gene, including without limitation sense and/or antisense noncoding and/or

coding sequences associated with Tumor Suppressor gene.
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[00107] Tumor Suppressors are genes whose products act to control cell division. They
differ from oncogenes in that tumor suppressors produce products that inhibit the division of
cells if conditions for growth are not met. The conditions that would trigger the 'brakes’ of the
cell include DNA damage, a lack of growth factors or defects in the division apparatus. When the
tumor suppressor gene is mutated to cause a loss or reduction in its function, the cell can
progress to cancer, usually in combination with other genetic changes. This is in contrast to the
oncogenes which have gained functions (or lost the ability to be controlled) in their mutant form.
Examples of tumor suppressor genes include p53 (TP53): a transcription factor that regulates cell
division; Rb: alters the activity of transcription factors and therefore controls cell division; APC:

controls the availability of the transcription factor; BRCA: involved in DNA repair.

[00108] p533 tumor suppressor exerts anti-proliferative effects, including growth arrest,
apoptosis, and cell senescence, in response to various types of stress (Levine A.J., (1997) Cell
88:323-31; Oren M., (1999) J. Bicl. Chem. 274: 36031-034). p53 can be thought of as the central
node of a regulatory circuit that monitors signaling pathways from diverse sources, including
DNA damage responses (e.g., ATM/ ATR activation), abnormal oncogenic events (e.g., Myc or
Ras activation) and everyday cellular processes (e.g., growth factor stimulation). While pS53
mutations have been in more than half of all the human tumors (Hollstein et ah, (1999) Mutat
Res. 431 :199-209), defects in other components of p53 pathway, such as ARF tumor suppressor,
are observed in tumor cells that retain wildtype p53 (Sherr, C. J., (2001) Nat Rev Mol Cell Biol
2:731-737,; Sharpless N.E., et al, (2004) J Clin Invest 113:160-8). Activation of the p53 pathway

appears to be a common, if not universal, feature of human cancer.

[00109] Regulation of these polynucleotides would be of great benefit in the treatment of
cancer and other disorders in which abnormal cell proliferation plays a role. For example, p53 is
a short-lived protein whose activity is maintained in low levels in normal cells. The molecular
function of p33 that is required for tumor suppression involves ability of p53 to act as a
transcriptional factor in regulating endogenous gene expression. Thus the regulation of p33 itself
is important for its effect on tumorigenesis and the maintenance of normal cell growth. An
antisense compound is specifically hybridizable when binding of the compound to the target
DNA or RNA to cause a loss of utility, and there is a sufficient degree of complementarily to

avoid non-specific binding of the antisense compound to non-target sequences under conditions
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in which specific binding is desired, i.e., under physiological conditions in the case of in vivo

assays or therapeutic treatment, and in the case of in vitro assays, under conditions in which

assays are performed.

[00110] Table 1 shows a list of some tumor suppressor genes
Tumor Function Cancer

Suppressor

APC Controls the function of specific | Familial adenomatous and
transcription factors non- inherited  colorectal

carcinomas

BRCA1,2 DNA damage and repair Inherited  Breast  cancers;

ovarian cancers

CDKN2A Gene locus that encodes pl6 | Brain Tumors
andpl4 ARF

DCC Function is still unknown Colorectal carcinomas

DPC4 (SMAD4) Mediates signaling from growth | Colorectal tumors, pancreatic
factor receptors neoplasia

MADR2/JV18 (SMAD2) | Mediates signaling from growth | Colorectal cancer
factor receptors

MENI Codes for the menin protein that | Multiple endocrine neoplasia
interacts with transcription factors | type 1
and prevents transcription of
certain genes.

MTS1 Inhibitor of cyclin- dependent | Melanomas
kinases

NF1 RAS GTPase activating protein Neurofibromatosis type 1

NF2 RAS GTPase activating protein Neurofibromatosis type 2

p53 Encodes a transcription factor for | Bladder, breast, colorectal,
p21 that arrests the cell cycle in Gl | esophageal, liver, lung,
phase prostate and ovarian

carcinomas;, brain tumors,
sarcomas. Lymphomas and
leukemias

PTEN Lipid phosphatase that regulates | Cowden syndrome; increases
cell survival risk of breast and thyroid

cancer; Lhermitte-Duclos
disease (LDD) , Bannayan-
Zonana syndrome (BZS);
Source:

Rb Alters  activity of  certain | Retinoblastoma, sarcomas;
transcription factors that play a | bladder, breast, esophageal,
role in the control of cell division | prostate and lung carcinomas

VHL May  target  proteins  for | Renal cell carcinomas
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degradation

WRN Involved in DNA repair Werner syndrome

WTI1 Transcriptional repressor Wilm's  tumors  (pediatric
kidney cancer)

TSC1 Forms complex with TSC2 | Seizures, mental retardation,

protein, inhibits signaling to | facial angiofibromas
downstream effectors of mTOR

TSC2 Sec TSC1 above Benign growths (hamartomas)
In many-tissues, astrocytomas,

LKB1, a nuclear localized | Phosphorylates and  activates | Hyperpigmentation, multiple

kinase, AMP-activated kinase (AMPK), | hamartomatous polyps,
also called STK11 (Serine | AMPK  involved in  stress | colorectal breast and ovarian
threonine kinase 11) responses, lipid and glucose | cancers
metabolism
MSH!.2 DNA mismatch repair Colon Cancer
CDH!1 Cell-Cell adhesion protein Gastric cancer, lobular breast
cancer
PTCH Transmembrane receptor for sonic | Basal cell skin carcinoma
hedgehog (shh)
[00111] It is understood that this list is non- limiting, and that the invention encompasses

the use of other tumor suppressors not specifically listed herein. One of skill in the art working in
the field of tumor suppressors can identify additional tumor suppressors described in, e.g., the

published literature.

[00112] It should be appreciated that in the above Table 1, an indicated gene means the
gene and all currently known variants thereof, including the different mRNA transcripts that the
gene and its variants can give rise to, any further gene variants which may be elucidated, and
antisense sequences. The list also includes the non-coding RNA molecules or the portions of
polynucleotides. In general, however, such variants will have significant sequence identity to a
sequence of any polynucleotide in Table 1 above, e.g., a variant will have at least about 70
percent sequence identity to a sequence of the Table 1 above, typically at least about 75, 80, 85,
90, 95, 97, 98 or 99 percent sequence identity to a sequence of the above Table 1. Sequence
identity of variant can be determined by any number of standard techniques such as BLAST

program (ncbi.ncim.nih.gov/blast/).
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[00113] In another embodiment, the oligonucleotides are specific for one or more
molecules that inhibit abnormal cell growth or tumors. This includes factors which inhibit
molecular activities such as for example: transform cells, factors involved in pre-tumor stages,
malignancy, pre-metastasis, metastasis and the like. Other examples include without limitation:
developmental gene products (e.g., adhesion molecules, cyclin kinase inhibitors, Wnt family
members, Pax family members, Winged helix family members, Hox family members,
cytokines/lymphokines and their receptors, growth/differentiation factors and their receptors,
neurotransmitters and their receptors); oncogene products (e.g., ABLl, BCLIl, BCL2, BCL6,
CBFA2, CBL, CSFIR, ERBA, ERBB, ERB2, ETSI, ETV6, FGR, FOS, FYN, HCR, HRAS,
JUN, KRAS, LCK, LYN, MDM2, MLL, MYB, MYC, MYCL], MYCN, NRAS, PIMI, PML,
RET, SRC, TALIL, TCL3, AND YES); tumor suppressor gene products (e.g., APC, BRCAI],
BRCA2, MADH4, MCC, NFl, NF2, RBI, TP53, and WTI) and enzymes (e.g., ACC synthases
and oxidases, ACP desaturases and hydroxylases, ADP- glucose pyrophosphorylases, ATPases,
alcohol dehydrogenases, amylases, amyloglucosidases, catalases, cellulases, chalcone synthases,
chitinases, cyclooxygenases, decarboxylases, dextrinases, DNA and RNA polymerases,
galactosidases, glucanases, glucose oxidases, granule-bound starch synthases, GTPases,
helicases, hemicellulases, integrases, inulinases, invertases, isomerases, kinases, lactases, lipases,
lipoxygenases, lysozymes, nopaline synthesis, octopine synthases, pectinestrases, peroxidases,
phosphatases, phospholipases, phosphorylases, phytases, plant growth regulator synthesases,
polygalacturonases, proteinases and peptidases, pullanases, recombinases, reverse transcriptases,

RUBISCOs, topoisomerases and xylanases.

{00114] Exemplary Tumor Suppressor gene-mediated diseases and disorders which can be
treated with cell/tissues regenerated from stem cells obtained using the antisense compounds
comprise diseases associated with decreased or increased apoptosis, tissue/cell aging, cancer
(including those mentioned in Table 1), autoimmune diseases, immunodeficiency diseases
including AIDS, senescence, neurodegenerative disease or disorders (e.g. Alzheimer's disease,
ataxia telangiectasia, Parkinson’s disease, amyotrophic lateral sclerosis (ALS), Huntington's
disease etc.), hyperplastic diseases (e.g., cheloid) rheumatoid arthritis, coronary heart disease
ischemic  cell death, lymphoproliferative  disorders, atherosclerosis, osteoporosis,
myelodysplastic syndromes, toxin-induced diseases, and viral infections, wound-healing,

Cowden disease (CD), Lhermitte-Duclos disease (LDD) , Bannayan-Zonana syndrome (BZS,
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also known as Bannayan-Riley-Ruvalcaba syndrome, Ruvalcaba-Myhre-Smith syndrome and
Riley-Smith syndrome), transplantation, apoptotic related diseases and disorders, metabolic
disease or condition (e.g., diabetes) modulating apoptosis in acute diseases, kidney diseases and
disorders, myocardial infarction/heart failure ischemia, sepsis, inflammatory diseases where
particular haematopoeitic inflammatory cells are in excess, and proliferative diseases, or where
there is a therapeutic paradigm for treatment of inflammatory disease through increasing

apoptosis.

{00115] In a preferred embodiment, the oligonucleotides are specific for polynucleotides
of Tumor Suppressor gene, which includes, without limitation noncoding regions. The Tumor
Suppressor gene targets comprise variants of Tumor Suppressor gene; mutants of Tumor
Suppressor gene, including SNPs; noncoding sequences of Tumor Suppressor gene; alleles,

fragments and the like. Preferably the oligonucleotide is an antisense RNA molecule.

[00116] In accordance with embodiments of the invention, the target nucleic acid
molecule is not limited to Tumor Suppressor gene polynucleotides alone but extends to any of

the isoforms, receptors, homologs, non-coding regions and the like of Tumor Suppressor gene.

[00117] In another preferred embodiment, an oligonucleotide targets a natural antisense
sequence (natural antisense to the coding and non-coding regions) of Tumor Suppressor gene
targets, including, without limitation, variants, alleles, homologs, mutants, derivatives, fragments
and complementary sequences thereto. Preferably the oligonucleotide is an antisense RNA or
DNA molecule.

[00118] In another preferred embodiment, the oligomeric compounds of the present
invention also include variants in which a different base is present at one or more of the
nucleotide positions in the compound. For example, if the first nucleotide is an adenine, variants
may be produced which contain thymidine, guanosine, cytidine or other natural or unnatural
nucleotides at this position. This may be done at any of the positions of the antisense compound.
These compounds are then tested using the methods described herein to determine their ability to

inhibit expression of a target nucleic acid.
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[00119] In some embodiments, homology, sequence identity or complementarity, between
the antisense compound and target is from about 50% to about 60%. In some embodiments,
homology, sequence identity or complementarity, is from about 60% to about 70%. In some
embodiments, homology, sequence identity or complementarity, is from about 70% to about
80%. In some embodiments, homology, sequence identity or complementarity, is from about
80% to about 90%. In some embodiments, homology, sequence identity or complementarity, is
about 90%, about 92%, about 94%, about 95%, about 96%, about 97%, about 98%, about 99%
or about 100%.

[00120] An antisense compound is specifically hybridizable when binding of the
compound to the target nucleic acid interferes with the normal function of the target nucleic acid
to cause a loss of activity, and there is a sufficient degree of complementarity to avoid non-
specific binding of the antisense compound to non-target nucleic acid sequences under
conditions in which specific binding is desired. Such conditions include, i.c., physiological
conditions in the case of in vivo assays or therapeutic treatment, and conditions in which assays

are performed in the case of in vitro assays.

[00121] An antisense compound, whether DNA, RNA, chimeric, substituted etc, is
specifically hybridizable when binding of the compound to the target DNA or RNA molecule
interferes with the normal function of the target DNA or RNA to cause a loss of utility, and there
is a sufficient degree of complementarily to avoid non-specific binding of the antisense
compound to non-target sequences under conditions in which specific binding is desired, i.e.,
under physiological conditions in the case of in vivo assays or therapeutic treatment, and in the

case of in vitro assays, under conditions in which the assays are performed.

[00122] In another preferred embodiment, targeting of Tumor Suppressor gene including
without limitation, antisense sequences which are identified and expanded, using for example,
PCR, hybridization etc., one or more of the sequences set forth as SEQ 1D NO.: §, 9, 10, 11, 12,
13, 14 and 15, and the like, modulate the expression or function of Tumor Suppressor gene. In
one embodiment, expression or function is up-regulated as compared to a control. In another

preferred embodiment, expression or function is down-regulated as compared to a control.
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[00123] In another preferred embodiment, oligonuclectides comprise nucleic acid
sequences set forth as SEQ ID NOS: 16 to 36 including antisense sequences which are identified
and expanded, using for example, PCR, hybridization etc. These oligonucleotides can comprise
one or more modified nucleotides, shorter or longer fragments, modified bonds and the like.
Examples of modified bonds or internucleotide linkages comprise phosphorothioate,
phosphorodithioate or the like. In another preferred embodiment, the nucleotides comprise a
phosphorus derivative. The phosphorus derivative {or modified phosphate group) which may be
attached to the sugar or sugar analog moiety in the modified oligonucleotides of the present
invention may be a monophosphate, diphosphate, triphosphate, alkylphosphate, alkanephosphate,
phosphorothioate and the like. The preparation of the above-noted phosphate analogs, and their
incorporation into nucleotides, modified nucleotides and oligonucleotides, per se, is also known

and need not be described here.

[00124] The specificity and sensitivity of antisense is also harnessed by those of skill in
the art for therapeutic uses. Antisense oligonucleotides have been employed as therapeutic
moieties in the treatment of disease states in animals and man. Antisense oligonucleotides have
been safely and effectively administered to humans and numerous clinical trials are presently
underway. It is thus established that oligonucleotides can be useful therapeutic modalities that
can be configured to be useful in treatment regimes for treatment of cells, tissues and animals,

especially humans.

[00125] In embodiments of the present invention oligomeric antisense compounds,
particularly oligonucleotides, bind to target nucleic acid molecules and modulate the expression
and/or function of molecules encoded by a target gene. The functions of DNA to be interfered
comprise, for example, replication and transcription. The functions of RNA to be interfered
comprise all vital functions such as, for example, translocation of the RNA to the site of protein
translation, translation of protein from the RNA, splicing of the RNA to yield one or more
mRNA species, and catalytic activity which may be engaged in or facilitated by the RNA. The

functions may be up-regulated or inhibited depending on the functions desired.

[00126] The antisense compounds, include, antisense oligomeric compounds, antisense

oligonucleotides, external guide sequence (EGS) oligonucleotides, alternate splicers, primers,
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probes, and other oligomeric compounds that hybridize to at least a portion of the target nucleic
acid. As such, these compounds may be introduced in the form of single-stranded, double-

stranded, partially single-stranded, or circular oligomeric compounds.

[00127] Targeting an antisense compound to a particular nucleic acid molecule, in the
context of this invention, can be a multistep process. The process usually begins with the
identification of a target nucleic acid whose function is to be modulated. This target nucleic acid
may be, for example, a cellular gene (or mRNA transcribed from the gene) whose expression is
associated with a particular disorder or disease state, or a nucleic acid molecule from an
infectious agent. In the present invention, the target nucleic acid encodes Tumor Suppressor

gene.

100128] The targeting process usually also includes determination of at least one target
region, segment, or site within the target nucleic acid for the antisense interaction to occur such
that the desired effect, e.g., modulation of expression, will result. Within the context of the
present invention, the term "region" is defined as a portion of the target nucleic acid having at
least one identifiable structure, function, or characteristic. Within regions of target nucleic acids
are segments. "Segments" are defined as smaller or sub-portions of regions within a target
nucleic acid. "Sites," as used in the present invention, are defined as positions within a target

nucleic acid,

[00129] In a preferred embodiment, the antisense oligonucleotides bind to the natural
antisense sequences of Tumor Suppressor gene and modulate the expression and/or function of
Tumor Suppressor gene (SEQ ID NO: 1, 4 and 6 ). Examples of antisense sequences include
SEQ ID NOS: 8 to 36.

[00130] In another preferred embodiment, the antisense oligonucleotides bind to one or
more segments of Tumor Suppressor gene polynucleotides and modulate the expression and/or
function of Tumor Suppressor gene. The segments comprise at least five consecutive nucleotides

of the Tumor Suppressor gene sense or antisense polynucleotides.

[00131] In another preferred embodiment, the antisense oligonucleotides are specific for

natural antisense sequences of Tumor Suppressor gene wherein binding of the oligonucleotides
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to the natural antisense sequences of Tumor Suppressor gene modulate expression and/or

function of Tumor Suppressor gene.

[00132] In another preferred embodiment, oligonucleotide compounds comprise
sequences set forth as SEQ ID NOS: 16 to 36, antisense sequences which are identified and
expanded, using for example, PCR, hybridization etc These oligonucleotides can comprise one
or more modified nucleotides, shorter or longer fragments, modified bonds and the like.
Examples of modified bonds or internucleotide linkages comprise phosphorothioate,
phosphorodithioate or the like. In another preferred embodiment, the nucleotides comprise a
phosphorus derivative. The phosphorus derivative (or modified phosphate group) which may be
attached to the sugar or sugar analog moiety in the modified oligonucleotides of the present
invention may be a monophosphate, diphosphate, triphosphate, alkylphosphate, alkanephosphate,
phosphorothioate and the like. The preparation of the above-noted phosphate analogs, and their
incorporation into nucleotides, modified nucleotides and oligonucleotides, per se, is also known

and need not be described here.

[00133] Since, as is known in the art, the translation initiation codon is typically 5'-AUG
(in transcribed mRNA molecules; 5'-ATG in the corresponding DNA molecule), the translation
initiation codon is also referred to as the "AUG codon," the "start codon" or the "AUG start
codon". A minority of genes has a translation initiation codon having the RNA sequence 5'-
GUG, 5-UUG or 5-CUG; and 5'-AUA, 3'-ACG and 5'-CUG have been shown to function in
vivo. Thus, the terms "translation initiation codon™ and "start codon" can encompass many codon
sequences, even though the initiator amino acid in each instance is typically methionine (in
eukaryotes) or formylmethionine (in prokaryotes). Eukaryotic and prokaryotic genes may have
two or more alternative start codons, any one of which may be preferentially utilized for
translation initiation in a particular cell type or tissue, or under a particular set of conditions. In
the context of the invention, "start codon" and "translation initiation codon" refer to the codon or
codons that are used in vivo to initiate translation of an mRNA transcribed from a gene encoding
Tumor Suppressor gene, regardless of the sequence(s) of such codons. A translation termination
codon (or "stop codon") of a gene may have one of three sequences, i.e., 5-UAA, 5-UAG and

5-UGA (the corresponding DNA sequences are 5-TAA, 5'- TAG and 5'-TGA, respectively).
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[00134] The terms "start codon region" and "translation initiation codon region" refer to a
portion of such an mRNA or gene that encompasses from about 25 to about 50 contiguous
nucleotides in either direction (i.e., 5' or 3") from a translation initiation codon. Similarly, the
terms "stop codon region" and "translation termination codon region" refer to a portion of such
an mRNA or gene that encompasses from about 25 to about 50 contiguous nucleotides in either
direction (i.e., 5' or 3") from a translation termination codon. Consequently, the "start codon
region” (or "translation initiation codon region") and the "stop codon region" (or "translation
termination codon region") are all regions that may be targeted effectively with the antisense

compounds of the present invention.

[00135] The open reading frame (ORF) or "coding region,” which is known in the art to
refer to the region between the translation initiation codon and the translation termination codon,
is also a region which may be targeted effectively. Within the context of the present invention, a
targeted region is the intragenic region encompassing the translation initiation or termination

codon of the open reading frame (ORF) of a gene.

{00136] Another target region includes the 5' untranslated region (5'UTR), known in the
art to refer to the portion of an mRNA in the 5' direction from the translation initiation codon,
and thus including nucleotides between the 5' cap site and the translation initiation codon of an
mRNA (or corresponding nucleotides on the gene). Still another target region includes the 3'
untranslated region (3'UTR), known in the art to refer to the portion of an mRNA in the 3'
direction from the translation termination codon, and thus including nucleotides between the
translation termination codon and 3' end of an mRNA (or corresponding nucleotides on the
gene). The 5' cap site of an mRNA comprises an N7- methylated guanosine residue joined to the
5'-most residue of the mRNA via a 5'-5' triphosphate linkage. The 5' cap region of an mRNA is
considered to include the 5' cap structure itself as well as the first 50 nucleotides adjacent to the

cap site. Another target region for this invention is the 5' cap region.

[00137] Although some eukaryotic mRNA transcripts are directly translated, many contain
one or more regions, known as "introns,” which are excised from a transcript before it is
translated. The remaining (and therefore translated) regions are known as "exons" and are spliced

together to form a continuous mRNA sequence. In one embodiment, targeting splice sites, i.c.,
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intron-exon junctions or exon-intron junctions, is particularly useful in situations where aberrant
splicing is implicated in disease, or where an overproduction of a particular splice product is
implicated in disease. An aberrant fusion junction due to rearrangement or deletion is another
embodiment of a target site. mRNA transcripts produced via the process of splicing of two (or
more) mRNAs from different gene sources are known as "fusion transcripts”. Introns can be

etfectively targeted using antisense compounds targeted to, for example, DNA or pre-mRNA.

[00138] In another preferred embodiment, the antisense oligonucleotides bind to coding
and/or non-coding regions of a target polynucleotide and modulate the expression and/or

function of the target molecule.

[00139] In another preferred embodiment, the antisense oligonucleotides bind to natural

antisense polynucleotides and modulate the expression and/or function of the target molecule.

[00140] In another preferred embodiment, the antisense oligonucleotides bind to sense

polynucleotides and modulate the expression and/or function of the target molecule.

[00141] Alternative RNA transcripts can be produced from the same genomic region of
DNA. These alternative transcripts are generally known as "variants". More specifically, "pre-
mRNA variants" are transcripts produced from the same genomic DNA that differ from other
transcripts produced from the same genomic DNA in either their start or stop position and

contain both intronic and exonic sequence.

[00142] Upon excision of one or more exon or intron regions, or portions thereof during
splicing, pre-mRNA variants produce smaller "mRNA variants". Consequently, mRNA variants
are processed pre-mRNA variants and each unique pre-mRNA variant must always produce a
unique mRNA variant as a result of splicing. These mRNA variants are also known as
"alternative splice variants". If no splicing of the pre-mRNA variant occurs then the pre- mRNA

variant is identical to the mRNA variant.

[00143] Variants can be produced through the use of alternative signals to start or stop
transcription. Pre-mRNAs and mRNAs can possess more than one start codon or stop codon.
Variants that originate from a pre-mRNA or mRNA that use alternative start codons are known

as "alternative start variants" of that pre-mRNA or mRNA. Those transcripts that use an
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alternative stop codon are known as "alternative stop variants" of that pre-mRNA or mRNA. One
specific type of alternative stop variant is the "polyA variant" in which the multiple transcripts
produced result from the alternative selection of one of the "polyA stop signals" by the
transcription machinery, thereby producing transcripts that terminate at unique polyA sites.
Within the context of the invention, the types of variants described herein are also embodiments

of target nucleic acids.

[00144] The locations on the target nucleic acid to which the antisense compounds
hybridize are defined as at least a 5 -nucleotide long portion of a target region to which an active

antisense compound is targeted.

[00145] While the specific sequences of certain exemplary target segments are set forth
herein, one of skill in the art will recognize that these serve to illustrate and describe particular
embodiments within the scope of the present invention. Additional target segments are readily

identifiable by one having ordinary skill in the art in view of this disclosure.

[00146] Target segments 5-100 nucleotides in length comprising a stretch of at least five
(5) consecutive nucleotides selected from within the illustrative preferred target segments are

considered to be suitable for targeting as well.

[00147] Target segments can include DNA or RNA sequences that comprise at least the 5
consecutive nucleotides from the 5 -terminus of one of the illustrative preferred target segments
(the remaining nucleotides being a consecutive stretch of the same DNA or RNA beginning
immediately upstream of the 5 '-terminus of the target segment and continuing until the DNA or
RNA contains about 5 to about 100 nucleotides). Similarly preferred target segments are
represented by DNA or RNA sequences that comprise at least the S consecutive nucleotides from
the 3 '-terminus of one of the illustrative preferred target segments (the remaining nucleotides
being a consecutive stretch of the same DNA or RNA beginning immediately downstream of the
3 '-terminus of the target segment and continuing until the DNA or RNA contains about 5 to
about 100 nucleotides). One having skill in the art armed with the target segments illustrated

herein will be able, without undue experimentation, to identify further preferred target segments.
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[00148] Once one or more target regions, segments or sites have been identified, antisense
compounds arc chosen which are sufficiently complementary to the target, i.e., hybridize

sufficiently well and with sufficient specificity, to give the desired effect.

[00149] In embodiments of the invention the oligonucleotides bind to an antisense strand
of a particular target. The oligonucleotides arc at least 5 nucleotides in length and can be
synthesized so each oligonucleotide targets overlapping sequences such that oligonucleotides are
synthesized to cover the entire length of the target polynucleotide. The targets also include

coding as well as non coding regions.

{00150} In one embodiment, it is preferred to target specific nucleic acids by antisense
oligonucleotides. Targeting an antisense compound to a particular nucleic acid, is a multistep
process. The process usually begins with the identification of a nucleic acid sequence whose
function is to be modulated. This may be, for example, a cellular gene (or mRNA transcribed
from the gene) whose expression is associated with a particular disorder or disease state, or a non

coding polynucleotide such as for example, non coding RNA (ncRNA).

[00151] RNAs can be classified into (1) messenger RNAs (mRNAs), which are translated
into proteins, and (2) non-protein-coding RNAs (ncRNAs). ncRNAs comprise microRNAs,
antisense transcripts and other Transcriptional Units (TU) containing a high density of stop
codons and lacking any extensive "Open Reading Frame”. Many ncRNAs appear to start from
initiation sites in 3' untranslated regions (3'UTRs) of protein-coding loci. ncRNAs are often rare
and at least half of the ncRNAs that have been sequenced by the FANTOM consortium seem not
to be polyadenylated. Most researchers have for obvious reasons focused on polyadenylated
mRNAs that are processed and exported to the cytoplasm. Recently, it was shown that the set of
non-polyadenylated nuclear RNAs may be very large, and that many such transcripts arise from
so-called intergenic regions (Cheng, J. et al. (2005) Science 308 (5725), 1149-1154; Kapranov,
P. et al. (2005). Genome Res 15 (7), 987-997). The mechanism by which ncRNAs may regulate
gene expression is by base pairing with target transcripts. The RNAs that function by base
pairing can be grouped into (1) cis encoded RNAs that are encoded at the same genetic location,
but on the opposite strand to the RNAs they act upon and therefore display perfect

complementarity to their target, and (2) trans-encoded RNAs that are encoded at a chromosomal
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location distinct from the RNAs they act upon and generally do not exhibit perfect base-pairing

potential with their targets.

[00152] Without wishing to be bound by theory, perturbation of an anfisense
polynucleotide by the antisense oligonucleotides described herein can alter the expression of the
corresponding sense messenger RNAs. However, this regulation can either be discordant
(antisense knockdown results in messenger RNA elevation) or concordant (antisense knockdown
results in concomitant messenger RNA reduction). In these cases, antisense oligonucleotides can
be targeted to overlapping or non-overlapping parts of the antisense transcript resulting in its
knockdown or sequestration. Coding as well as non-coding antisense can be targeted in an
identical manner and that either category is capable of regulating the corresponding sense
transcripts - either in a concordant or disconcordant manner. The strategies that are employed in
identifying new oligonucleotides for use against a target can be based on the knockdown of
antisense RNA transcripts by antisense oligonucleotides or any other means of modulating the

desired target.

[00153] Strategy 1: In the case of discordant regulation, knocking down the antisense
transcript clevates the expression of the conventional (sense) gene. Should that latter gene
encode for a known or putative drug target, then knockdown of its antisense counterpart could

conceivably mimic the action of a receptor agonist or an enzyme stimulant.

{00154] Strategy 2: In the case of concordant regulation, one could concomitantly knock
down both antisense and sense transcripts and thereby achieve synergistic reduction of the
conventional (sense) gene expression. If, for example, an antisense oligonucleotide is used to
achieve knockdown, then this strategy can be used to apply one antisense oligonucleotide
targeted to the sense transcript and another antisense oligonucleotide to the corresponding
antisense transcript, or a single energetically symmetric antisense oligonucleotide that

simultaneously targets overlapping sense and antisense transcripts.

[00155] According to the present invention, antisense compounds include antisense
oligonucleotides, ribozymes, external guide sequence (EGS) oligonucleotides, siRNA
compounds, single- or double-stranded RNA interference (RNAi) compounds such as siRNA

compounds, and other oligomeric compounds which hybridize to at least a portion of the target

38

CA 2745811 2018-07-27



nucleic acid and modulate its function. As such, they may be DNA, RNA, DNA-like, RNA-like,
or mixtures thereof, or may be mimetics of one or more of these. These compounds may be
single-stranded, doublestranded, circular or hairpin oligomeric compounds and may contain
structural elements such as internal or terminal bulges, mismatches or loops. Antisense
compounds are routinely prepared linearly but can be joined or otherwise prepared to be circular
and/or branched. Antisense compounds can include constructs such as, for example, two strands
hybridized to form a wholly or partially double- stranded compound or a single strand with
sufficient self-complementarity to allow for hybridization and formation of a fully or partially
double-stranded compound. The two strands can be linked internally leaving free 3' or 5' termini
or can be linked to form a continuous hairpin structure or loop. The hairpin structure may contain
an overhang on either the 5' or 3' terminus producing an extension of single stranded character.
The double stranded compounds optionally can include overhangs on the ends. Further
modifications can include conjugate groups attached to one of the termini, selected nucleotide
positions, sugar positions or to one of the internucleoside linkages. Alternatively, the two strands
can be linked via a non-nucleic acid moiety or linker group. When formed from only one strand,
dsRNA can take the form of a self-complementary hairpin-type molecule that doubles back on
itself to form a duplex. Thus, the dsRNAs can be fully or partially double stranded. Specific
modulation of gene expression can be achieved by stable expression of dsRNA hairpins in
transgenic cell lines, however, in some embodiments, the gene expression or function is up
regulated. When formed from two strands, or a single strand that takes the form of a self-
complementary hairpin-type molecule doubled back on itself to form a duplex, the two strands
(or duplex- forming regions of a single strand) are complementary RNA strands that base pair in

Watson- Crick fashion.

[00156] Once introduced to a system, the compounds of the invention may elicit the action
of one or more enzymes or structural proteins to effect cleavage or other modification of the
target nucleic acid or may work via occupancy-based mechanisms. In general, nucleic acids
(including oligonucleotides) may be described as "DNA-like" (i.e., generally having one or more
2'-deoxy sugars and, generally, T rather than U bases) or "RNA-like" (i.e., generally having one
or more T- hydroxyl or 2-modified sugars and, generally U rather than T bases). Nucleic acid
helices can adopt more than one type of structure, most commonly the A- and B- forms. It is

believed that, in general, oligonucleotides which have B-form-like structure are "DNA-like" and
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those which have A-formlike structure are "RNA-like.” In some (chimeric) embodiments, an

antisense compound may contain both A- and B-form regions.

[00157] In another preferred embodiment, the desired oligonucleotides or antisense
compounds, comprise at least one of: antisense RNA, antisense DNA, chimeric antisense
oligonucleotides, antisense oligonucleotides comprising modified linkages, interference RNA
(RNAI), short interfering RNA (siRNA); a micro, interfering RNA (miRNA); a small, temporal
RNA (stRNA); or a short, hairpin RNA (shRNA); small RNA-induced gene activation (RNAa);

small activating RNAs (saRNAs), or combinations thereof.

{00158] dsRNA can also activate gene expression, a mechanism that has been termed
"small RNA-induced gene activation" or RNAa. dsRNAs targeting gene promoters induce potent
transcriptional activation of associated genes. RNAa was demonstrated in human cells using
synthetic dsSRNAs, termed "small activating RNAs" (saRNAs). It is currently not known whether

RNAa is conserved in other organisms.

[00159] Small double-stranded RNA (dsRNA), such as small interfering RNA (siRNA)
and microRNA (miRNA), have been found to be the trigger of an evolutionary conserved
mechanism known as RNA interference (RNAi). RNAI invariably leads to gene silencing via
remodeling chromatin to thereby suppress transcription, degrading complementary mRNA, or
blocking protein translation. However, in instances described in detail in the examples section
which follows, oligonucleotides are shown to increase the expression and/or function of the
Tumor Suppressor gene polynucleotides and encoded products thereof. dsRNAs may also act as
small activating RNAs (saRNA). Without wishing to be bound by theory, by targeting sequences
in gene promoters, saRNAs would induce target gene expression in a phenomenon referred to as

dsRNA-induced transcriptional activation (RNAa).

[00160] In a further embodiment, the "preferred target segments" identified herein may be
employed in a screen for additional compounds that modulate the expression of Tumor
Suppressor gene polynucleotides. "Modulators" are those compounds that decrease or increase
the expression of a nucleic acid molecule encoding Tumor Suppressor gene and which comprise
at least a 5 -nucleotide portion that is complementary to a preferred target segment. The

screening method comprises the steps of contacting a preferred target segment of a nucleic acid
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molecule encoding sense or natural antisense polynucleotides of Tumor Suppressor gene with
one or more candidate modulators, and selecting for one or more candidate modulators which
decrease or increase the expression of a nucleic acid molecule encoding Tumor Suppressor gene
polynucleotides, e.g. SEQ ID NOS: 16 to 36. Once it is shown that the candidate modulator or
modulators are capable of modulating (e.g. either decreasing or increasing) the expression of a
nucleic acid molecule encoding Tumor Suppressor gene polynucleotides, the modulator may
then be employed in further investigative studies of the function of Tumor Suppressor gene
polynucleotides, or for use as a research, diagnostic, or therapeutic agent in accordance with the

present invention.

[00161] Targeting the natural antisense sequence preferably moduliates the function of the
target gene, for example, for example, the p73 gene (NCBI accession number NM_005427.2),
p53 gene (NCBI Accession No.: NM_000546.4) and PTEN gene (NCBI Accession No.: NM
000314). In a preferred embodiment, the target is an antisense polynucleotide of the Tumor
Suppressor gene gene. In a preferred embodiment, an antisense oligonucleotide targets sense
and/or natural antisense sequences of Tumor Suppressor gene polynucleotides (p73 : NCBI
accession number NM_005427.2; pS53: NCBI Accession No.: NM_000546.4; PTEN: NCBI
Accession No.. NM_000314), variants, alleles, isoforms, homologs, mutants, derivatives,
fragments and complementary sequences thereto. Preferably the oligonucleotide is an antisense
molecule and the targets include coding and noncoding regions of antisense and/or sense Tumor

Suppressor gene polynucleotides.

[00162] The preferred target segments of the present invention may be also be combined
with their respective complementary antisense compounds of the present invention to form

stabilized double-stranded (duplexed) oligonucleotides.

[00163] Such double stranded oligonucleotide moieties have been shown in the art to
modulate target expression and regulate translation as well as RNA processing via an antisense
mechanism. Moreover, the double-stranded moieties may be subject to chemical modifications
(Fire et al, (1998) Nature, 391, 806-811; Timmons and Fire, (1998) Nature, 395, 854; Timmons
et al, (2001) gene, 263, 103-112; Tabara et al, (1998) Science, 282, 430- 431; Montgomery et al,
(1998) Proc. Natl. Acad. Sci. USA, 95, 15502-15507; Tuschl et al, (1999) genes Dev., 13, 3191-
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3197, Elbashir et al, (2001) Nature, 411, 494-498; Elbashir et al, (2001) genes Dev, 15, 188-
200). For example, such double-stranded moieties have been shown to inhibit the target by the
classical hybridization of antisense strand of the duplex to the target, thereby triggering

enzymatic degradation of the target (Tijsterman et ah, (2002) Science, 295, 694-697).

[00164] In a preferred embodiment, an antisense oligonucleotide targets Tumor
Suppressor gene polynucleotides (p73: NCBI accession number NM_005427.2; p53: NCBI
Accession No.: NM_000546.4; PTEN: NCBI Accession No.: NM_000314), variants, alleles,
isoforms, homologs, mutants, derivatives, fragments and complementary sequences thereto.

Preferably the oligonucleotide is an antisense molecule.

[00165] In accordance with embodiments of the invention, the target nucleic acid
molecule is not limited to Tumor Suppressor gene alone but extends to any of the isoforms,

receptors, homologs and the like of Tumor Suppressor gene molecules.

[00166] In another preferred embodiment, an oligonucleotide targets a natural antisense
sequence of Tumor Suppressor gene polynucleotides, for example, polynucleotides set forth as
SEQ ID NOS: 8, 9, 10, 11, 12, 13, 14 and 15, and any variants, alleles, homologs, mutants,
derivatives, fragments and complementary sequences thereto. Examples of antisense
oligonucleotides are set forth as SEQ ID NOS: 16 to 36.

[00167] In one embodiment, the oligonucleotides are complementary to or bind to nucleic
acid sequences of Tumor Suppressor gene antisense, including without limitation noncoding
sense and/or antisense sequences associated with Tumor Suppressor gene polynucleotides and

modulate expression and/or function of Tumor Suppressor gene molecules.

[00168] In another preferred embodiment, the oligonucleotides are complementary to or
bind to nucleic acid sequences of Tumor Suppressor gene natural antisense, set forth as SEQ ID
NOS: 8, 9, 10, 11, 12, 13, 14 and 15 and modulate expression and/or function of Tumor

Suppressor gene molecules.

[00169] In a preferred embodiment, oligonucleotides comprise sequences of at least 3
consecutive nucleotides of SEQ ID NOS: 16 to 36 and modulate expression and/or function of

Tumor Suppressor gene molecules.
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[00170] The polynucleotide targets comprise Tumor Suppressor gene, including family
members thereof, variants of Tumor Suppressor gene; mutants of Tumor Suppressor gene,
including SNPs; noncoding sequences of Tumor Suppressor gene; alleles of Tumor Suppressor
gene; species variants, fragments and the like. Preferably the oligonucleotide is an antisense

molecule.

[00171] In another preferred embodiment, the oligonucleotide targeting Tumor Suppressor
gene polynucleotides, comprise: antisense RNA, interference RNA (RNAi), short interfering
RNA (siRNA); micro interfering RNA (miRNA); a small, temporal RNA (stRNA); or a short,
hairpin RNA (shRNA); small RNA-induced gene activation (RNAa); or, small activating RNA
(saRNA).

[00172] In another preferred embodiment, targeting of Tumor Suppressor gene
polynucleotides, e.g. SEQ ID NOS: 8, 9, 10, 11, 12, 13, 14 and 15, modulates the expression or
function of these targets. In one embodiment, expression or function is up-regulated as compared
to a control. In another preferred embodiment, expression or function is down- regulated as

compared to a control.

[00173] In another preferred embodiment, antisense compounds comprise sequences set
forth as SEQ ID NOS: 16 to 36. These oligonucleotides can comprise one or more modified

nucleotides, shorter or longer fragments, modified bonds and the like.

[00174] In another preferred embodiment, SEQ ID NOS: 16 to 36 comprise one or more
LNA nucleotides.
[00175] The modulation of a desired target nucleic acid can be carried out in several ways

known in the art. For example, antisense oligonucleotides, siRNA etc. Enzymatic nucleic acid
molecules (e.g., ribozymes) are nucleic acid molecules capable of catalyzing one or more of a
variety of reactions, including the ability to repeatedly cleave other separate nucleic acid
molecules in a nucleotide base sequence-specific manner. Such enzymatic nucleic acid
molecules can be used, for example, to target virtually any RNA transcript (Zaug et al., 324,
Nature 429 1986; Cech, 260 JAMA 3030, 1988; and Jefferies et al., 17 Nucleic Acids Research
1371, 1989).
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[00176] Because of their sequence-specificity, trans-cleaving enzymatic nucleic acid
molecules show promise as therapeutic agents for human disease (Usman & McSwiggen, (1995)
Ann. Rep. Med. Chem, 30, 285-294; Christoffersen and Marr, (1995) J. Med. Chem. 38, 2023-
2037). Enzymatic nucleic acid molecules can be designed to cleave specific RNA targets within
the background of cellular RNA. Such a cleavage event renders the mRNA non- functional and
abrogates protein expression from that RNA. In this manner, synthesis of a protein associated

with a disease state can be selectively inhibited.

[00177] In general, enzymatic nucleic acids with RNA cleaving activity act by first
binding to a target RNA. Such binding occurs through the target binding portion of a enzymatic
nucleic acid which is held in close proximity to an enzymatic portion of the molecule that acts to
cleave the target RNA. Thus, the enzymatic nucleic acid first recognizes and then binds a target
RNA through complementary base pairing, and once bound to the correct site, acts enzymatically
to cut the target RNA. Strategic cleavage of such a target RNA will destroy its ability to direct
synthesis of an encoded protein. After an enzymatic nucleic acid has bound and cleaved its RNA
target, it is released from that RNA to search for another target and can repeatedly bind and

cleave new targets.

[00178] Several approaches such as in vitro selection (evolution) strategies (Orgel, (1979)
Proc. R. Soc. London, B 205, 435) have been used to evolve new nucleic acid catalysts capable
of catalyzing a variety of reactions, such as cleavage and ligation of phosphodiester linkages and
amide linkages, (Joyce, (1989) gene, 82, 83-87; Beaudry et al, (1992) Science 257, 635-641;
Joyce, (1992) Scientific American 267, 90-97; Breaker et al, (1994) TIBTECH 12, 268; Bartel et
al, (1993) Science 261 :1411- 1418; Szostak, (1993) TIBS 17, 89-93; Kumar et al, (1995)
FASEB J., 9, 1183; Breaker, (1996) Curr. Op. Biotech., 1, 442).

[00179] The development of.ribozymes that are optimal for catalytic activity would
contribute significantly to any strategy that employs RNA-cleaving ribozymes for the purpose of
regulating gene expression. The hammerhead ribozyme, for example, functions with a catalytic
rate (kcat) of about 1 min-1 in the presence of saturating (10 mM) concentrations of Mg2+
cofactor. An artificial "RNA ligase" ribozyme has been shown to catalyze the corresponding

self-modification reaction with a rate of about 100 min-1. In addition, it is known that certain
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modified hammerhead ribozymes that have substrate binding arms made of DNA catalyze RNA
cleavage with multiple turn-over rates that approach 100 min-1. Finally, replacement of a
specific residue within the catalytic core of the hammerhead with certain nucleotide analogues
gives modified ribozymes that show as much as a 10-fold improvement in catalytic rate. These
findings demonstrate that ribozymes can promote chemical transformations with catalytic rates
that are significantly greater than those displayed in vitro by most natural self-cleaving
ribozymes. It is then possible that the structures of certain selfcleaving ribozymes may be
optimized to give maximal catalytic activity, or that entirely new RNA motifs can be made that

display significantly faster rates for RNA phosphodiester cleavage.

[00180] Intermolecular cleavage of an RNA substrate by an RNA catalyst that fits the
"hammerhead" model was first shown in 1987 (Uhlenbeck, O. C. (1987) Nature, 328: 596- 600).
The RNA catalyst was recovered and reacted with multiple RNA molecules, demonstrating that

it was truly catalytic.

[00181] Catalytic RNAs designed based on the "hammerhead" motif have been used to
cleave specific target sequences by making appropriate base changes in the catalytic RNA to
maintain necessary base pairing with the target sequences (Haseloff and Gerlach, (1988) Nature,
334, 585; Walbot and Bruening, (1988) Nature, 334, 196; Uhlenbeck, O. C. (1987) Nature, 328:
596-600; Koizumi, M., et al. (1988) FEBS Lett., 228: 228-230). This has allowed use of the
catalytic RNA to cleave specific target sequences and indicates that catalytic RNAs designed
according to the "hammerhead" model may possibly cleave specific substrate RNAs in vivo, (see
Haseloff and Gerlach, (1988) Nature, 334, 585; Walbot and Bruening, (1988) Nature, 334, 196;
Uhlenbeck, O. C. (1987) Nature, 328: 596-600).

[00182] RNA interference (RNAi) has become a powerful tool for modulating gene
expression in mammals and mammalian cells. This approach requires the delivery of small
interfering RNA (siRNA) either as RNA itself or as DNA, using an expression plasmid or virus
and the coding sequence for small hairpin RNAs that are processed to siRNAs. This system
enables efficient transport of the pre-siRNAs to the cytoplasm where they are active and permit

the use of regulated and tissue specific promoters for gene expression.
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[00183] In a preferred embodiment, an oligonucleotide or antisense compound comprises
an oligomer or polymer of ribonucleic acid (RNA) and/or deoxyribonucleic acid (DNA), or a
mimetic, chimera, analog or homolog thereof. This term includes oligonucleotides composed of
naturally occurring nucleotides, sugars and covalent internucleoside (backbone) linkages as well
as oligonucleotides having non-naturally occurring portions which function similarly. Such
modified or substituted oligonucleotides are often desired over native forms because of desirable
properties such as, for example, enhanced cellular uptake, enhanced affinity for a target nucleic

acid and increased stability in the presence of nucleases.

[00184] According to the present invention, the oligonucleotides or "antisense
compounds" include antisense oligonucleotides (e.g. RNA, DNA, mimetic, chimera, analog or
homolog thereof), ribozymes, external guide sequence (EGS) oligonucleotides, siRNA
compounds, single- or double-stranded RNA interference (RNAi) compounds such as siRNA
compounds, saRNA, aRNA, and other oligomeric compounds which hybridize to at least a
portion of the target nucleic acid and modulate its function. As such, they may be DNA, RNA,
DNA-like, RNA-like, or mixtures thereof, or may be mimetics of one or more of these. These
compounds may be single-stranded, double-stranded, circular or hairpin oligomeric compounds
and may contain structural elements such as internal or terminal bulges, mismatches or loops.
Antisense compounds are routinely prepared linearly but can be joined or otherwise prepared to
be circular and/or branched. Antisense compounds can include constructs such as, for example,
two strands hybridized to form a wholly or partially double- stranded compound or a single
strand with sufficient self-complementarity to allow for hybridization and formation of a fully or
partially double-stranded compound. The two strands can be linked internally leaving free 3' or 5’
termini or can be linked to form a continuous hairpin structure or loop. The hairpin structure may
contain an overhang on either the 5' or 3' terminus producing an extension of single stranded
character. The double stranded compounds optionally can include overhangs on the ends. Further
modifications can include conjugate groups attached to one of the termini, selected nucleotide
positions, sugar positions or to one of the internucleoside linkages. Alternatively, the two strands
can be linked via a non-nucleic acid moiety or linker group. When formed from only one strand,
dsRNA can take the form of a self-complementary hairpin-type molecule that doubles back on
itself to form a duplex. Thus, the dsRNAs can be fully or partially double stranded. Specific

modulation of gene expression can be achieved by stable expression of dsRNA hairpins in
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transgenic cell lines (Hammond et al, (1991) Nat. Rev. genet., 2, 110-119; Matzke et al, (2001)
Curr. Opin. genet. Dev., 11, 221-227; Sharp, (2001) genes Dev., 15, 485-490). When formed
from two strands, or a single strand that takes the form of a seif-complementary hairpin-type
molecule doubled back on itself to form a duplex, the two strands (or duplex-forming regions of

a single strand) are complementary RNA strands that base pair in Watson-Crick fashion.

[00185] Once introduced to a system, the compounds of the invention may elicit the action
of one or more enzymes or structural proteins to effect cleavage or other modification of the
target nucleic acid or may work via occupancy-based mechanisms. In general, nucleic acids
(including oligonucleotides) may be described as "DNA-like" (i.c., generally having one or more
2'-deoxy sugars and, generally, T rather than U bases) or "RNA-like" (i.e., generally having one
or more T- hydroxyl or 2'-modified sugars and, generally U rather than T bases). Nucleic acid
helices can adopt more than one type of structure, most commonly the A- and B- forms. It is
believed that, in general, oligonucleotides which have B-form-like structure are "DNA-like" and
those which have A-formlike structure are "RNA-like." In some (chimeric) embodiments, an

antisense compound may contain both A- and B-form regions.

[00186] The antisense compounds in accordance with this invention can comprise an
antisense portion from about 5 to about 80 nucleotides (i.e. from about 5 to about 80 linked
nucleosides) in length. This refers to the length of the antisense strand or portion of the antisense
compound. In other words, a single-stranded antisense compound of the invention comprises
from 5 to about 80 nucleotides, and a double-stranded antisense compound of the invention (such
as a dsRNA, for example) comprises a sense and an antisense strand or portion of 5 to about 80
nucleotides in length. One of ordinary skill in the art will appreciate that this comprehends
antisensc portions of 5, 6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,

79, or 80 nucleotides in length, or any range therewithin.

[00187] In one embodiment, the antisense compounds of the invention have antisense
portions of 10 to 50 nucleotides in length. One having ordinary skill in the art will appreciate that
this embodies oligonucleotides having antisense portions of 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
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20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46, 47, 48, 49, or 50 nucleotides in length, or any range therewithin. In some embodiments, the

oligonucleotides are 15 nucleotides in length.

[00188] In one embodiment, the antisense or oligonucleotide compounds of the invention
have antisense portions of 12 or 13 to 30 nuclectides in length. One having ordinary skill in the
art will appreciate that this embodies antisense compounds having antisense portions of 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 nucleotides in length, or any

range therewithin.

[00189] In another preferred embodiment, the oligomeric compounds of the present
invention also include variants in which a different base is present at one or more of the
nucleotide positions in the compound. For example, if the first nucleotide is an adenosine,
variants may be produced which contain thymidine, guanosine or cytidine at this position. This
may be done at any of the positions of the antisense or dsRNA compounds. These compounds
are then tested using the methods described herein to determine their ability to inhibit expression

of a target nucleic acid.

[00190] In some embodiments, homology, sequence identity or complementarity, between
the antisense compound and target is from about 40% to about 60%. In some embodiments,
homology, sequence identity or complementarity, is from about 60% to about 70%. In some
embodiments, homology, sequence identity or complementarity, is from about 70% to about
80%. In some embodiments, homology, sequence identity or complementarity, is from about
80% to about 90%. In some embodiments, homology, sequence identity or complementarity, is
about 90%, about 92%, about 94%, about 95%, about 96%, about 97%, about 98%, about 95%
or about 100%.

[00191] In another preferred embodiment, the antisense oligonucleotides, such as for
example, nucleic acid molecules set forth in SEQ ID NOs: 10 to 30 comprise one or more
substitutions or modifications. In one embodiment, the nucleotides are substituted with locked

nucleic acids (LNA).
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[00192] In another preferred embodiment, the oligonucleotides target one or more regions
of the nucleic acid molecules sense and/or antisense of coding and/or non-coding sequences
associated with Tumor Suppressor gene and the sequences set forth as SEQ ID NOS: 1, 2, 3, 4,
5,6,7, 8,9, 10, 11, 12, 13, 14 and 15. The oligonucleotides are also targeted to overlapping
regions of SEQ IDNOS: 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 and 15.

[00193] Certain preferred oligonucleotides of this invention are chimeric oligonucleotides.
"Chimeric oligonucleotides” or "chimeras," in the context of this invention, are oligonucleotides
which contain two or more chemically distinct regions, each made up of at least one nucleotide.
These oligonucleotides typically contain at least one region of modified nucleotides that confers
one or more beneficial properties (such as, for example, increased nuclease resistance, increased
uptake into cells, increased binding affinity for the target) and a region that is a substrate for
enzymes capable of cleaving RNA:DNA or RNA:RNA hybrids. By way of example, RNase H is
a cellular endonuclease which cleaves the RNA strand of an RNA:DNA duplex. Activation of
RNase H, therefore, results in cleavage of the RNA target, thereby greatly enhancing the
efficiency of antisense modulation of gene expression. Consequently, comparable results can
often be obtained with shorter oligonucleotides when chimeric oligonucleotides are used,
compared to phosphorothioate deoxyoligonucleotides hybridizing to the same target region.
Cleavage of the RNA target can be routinely detected by gel electrophoresis and, if necessary,
associated nucleic acid hybridization techniques known in the art. In one preferred embodiment,
a chimeric oligonucleotide comprises at least one region modified to increase target binding
affinity, and, usually, a region that acts as a substrate for RNAse H. Affinity of an
oligonucleotide for its target (in this case, a nucleic acid encoding ras) is routinely determined by
measuring the Tm of an oligonucleotide/target pair, which is the temperature at which the
oligonucleotide and target dissociate; dissociation is detected spectrophotometrically. The higher

the Tm, the greater is the affinity of the oligonucleotide for the target.

[00194] Chimeric antisense compounds of the invention may be formed as composite
structures of two or more oligonucleotides, modified oligonucleotides, oligonucleosides and/or
oligonucleotides mimetics as described above. Such; compounds have also been referred to in
the art as hybrids or gapmers. Representative United States patents that teach the preparation of

such hybrid structures comprise, but are not limited to, US patent nos. 5,013,830; 5,149,797; 5,
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220,007; 5,256,775; 5,306,878; 5,403,711; 5,491,133; 5,565,350; 5,623,065; 5,652,355;
5,652,356; and 5,700,922.

[00195] In another preferred embodiment, the region of the oligonucleotide which is
modified comprises at least one nucleotide modified at the 2' position of the sugar, most
preferably a 2'-Oalkyl, 2'-O-alkyl-O-alkyl or 2'-fluoro-modified nuclectide. In other preferred
embodiments, RNA modifications include 2'-fluoro, 2'-amino and 2' O-methyl modifications on
the ribose of pyrimidines, abasic residues or an inverted base at the 3' end of the RNA. Such
modifications are routinely incorporated into oligonucleotides and these oligonucleotides have
been shown to have a higher Tm (i.e, higher target binding affinity) than; 2'-
deoxyoligonucleotides against a given target. The effect of such increased affinity is to greatly
enhance RNAI oligonucleotide inhibition of gene expression. RNAse H is a cellular
endonuclease that cleaves the RNA strand of RNA:DNA duplexes; activation of this enzyme
therefore results in cleavage of the RNA target, and thus can greatly enhance the efficiency of
RNAi inhibition. Cleavage of the RNA target can be routinely demonstrated by gel
electrophoresis. In another preferred embodiment, the chimeric oligonucleotide is also modified
to enhance nuclease resistance. Cells contain a variety of exo- and endo-nucleases which can
degrade nucleic acids. A number of nucleotide and nucleoside modifications have been shown to
make the oligonucleotide into which they are incorporated more resistant to nuclease digestion
than the native oligodeoxynucleotide. Nuclease resistance is routinely measured by incubating
oligonucleotides with cellular extracts or isolated nuclease solutions and measuring the extent of
intact oligonucleotide remaining over time, usually by gel electrophoresis. Oligonucleotides
which have been modified to enhance their nuclease resistance survive intact for a longer time
than unmodified oligonucleotides. A variety of oligonucleotide modifications have been
demonstrated to enhance or confer nuclease resistance. Oligonucleotides which contain at least
one phosphorothioate modification are presently more preferred. In some cases, oligonucleotide
modifications which enhance target binding affinity are also, independently, able to enhance
nuclease resistance. Some desirable modifications can be found in De Mesmaeker et al. (1995)

Ace. Chem. Res., 28:366-374.

[00196] Specific examples of some preferred oligonucleotides envisioned for this

invention include those comprising modified backbones, for example, phosphorothioates,
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phosphotriesters, methyl phosphonates, short chain alkyl or cycloalkyl intersugar linkages or
short chain heteroatomic or heterocyclic intersugar linkages. Most preferred are oligonucleotides
with phosphorothioate backbones and those with heteroatom backbones, particularly CH2 -NH-
O-CH2, CH,--N(CH3)~0-CH2 [known as a methylene(methylimino) or MMI backbone], CH2 --
O--N (CH3)~CH2, CH2 -N (CH3)~N(CH3)~CH2 and O--N (CH3)~CH2 -CH2 backbones,
wherein the native phosphodiester backbone is represented as O--P--O— CH,). The amide
backbones disclosed by De Mesmaeker et al. (1995) Ace. Chem. Res. 28:366-374 are also
preferred. Also preferred are oligonucleotides having morpholino backbone structures
(Summerton and Weller, U.S. Pat. No. 5,034,506). In other preferred embodiments, such as the
peptide nucleic acid (PNA) backbone, the phosphodiester backbone of the oligonucleotide is
replaced with a polyamide backbone, the nucleotides being bound directly or indirectly to the aza
nitrogen atoms of the polyamide backbone (Nielsen et al. (1991) Science 254, 1497).
Oligonucleotides may also comprise one or more substituted sugar moieties. Preferred
oligonucleotides comprise one of the following at the 2' position: OH, SH, SCH3, F, OCN,
OCH3 OCH3, OCH3 O(CH2)n CH3, O(CH2)n NH2 or O(CH2)n CH3 where n is from 1 to
about 10; Cl to CIO lower alkyl, alkoxyalkoxy, substituted lower alkyl, alkaryl or aralkyl; CI; Br;
CN; CF3 ; OCF3; O~, S-, or N-alkyl, O-, S-, or N-alkenyl; SOCH3; SO2 CH3; ONO2; NO2;
N3; NH2; heterocycloalkyl; heterocycloalkaryl; aminoalkylamino; polyalkylamino; substituted
silyl; an RNA cleaving group; a rTumor Suppressor generter group; an intercalator; a group for
improving the pharmacokinetic properties of an oligonucleotide; or a group for improving the
pharmacodynamic properties of an oligonucleotide and other substituents having similar
properties. A preferred modification includes 2'-methoxyethoxy [2'-O-CH2 CH2 OCH3, also
known as 2'-O-(2-methoxyethyl)] (Martin et al, (1995) Helv. Chim. Acta, 78, 486). Other
preferred modifications include 2'-methoxy (2'-O-CH3), T- propoxy (2'-OCH2 CH2CH3) and 2'-
fluoro (2'-F). Similar modifications may also be made at other positions on the oligonucleotide,
particularly the 3' position of the sugar on the 3' terminal nucleotide and the 5' position of 5'
terminal nucleotide. Oligonucleotides may also have sugar mimetics such as cyclobutyls in place

of the pentofuranosyl group.

[00197] Oligonucleotides may also include, additionally or alternatively, nucleobase
(often referred to in the art simply as "base") modifications or substitutions. As used herein,

"unmodified" or "natural" nucleotides include adenine (A), guanine (G), thymine (T), cytosine
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(C) and wuracil (U). Modified nucleotides include nucleotides found only infrequently or
transiently in natural nucleic acids, e.g., hypoxanthine, 6-methyladenine, 5-Me pyrimidines,
particularly S-methylcytosine (also referred to as S-methyl-2' deoxy cytosine and often referred
to in the art as 5-Me-C), 5- hydroxymethyicytosine (HMC), glycosyl HMC and gentobiosyl
HMC, as well as synthetic nucleotides, e.g., 2-aminoadenine, 2-(methylamino)adenine, 2-
(imidazolylalkyl)adenine, 2- (aminoalklyamino)adenine or other heterosubstituted alkyladenines,
2-thiouracil, 2-thiothymine, 5- bromouracil, 5- hydroxymethyluracil, 8-azaguanine, 7-
deazaguanine, N6 (6-aminohexylDadenine and 2,6- diaminopurine. (Kornberg, A., DNA
Replication, W. H. Freeman & Co., San Francisco, 1980, pp75-77; Gebeyehu, G., (1987) et al.
Nucl. Acids Res. 15:4513). A "universal” base known in the art, e.g., inosine, may be included.
5-Me-C substitutions have been shown to increase nucleic acid duplex stability by 0.6-1.2°C.
(Sanghvi, Y. S., in Crooke, S. T. and Lebleu, B., eds., Antisense Research and Applications,
CRC Press, Boca Raton, 1993, pp. 276-278) and are presently preferred base substitutions

[00198] Another modification of the oligonucleotides of the invention involves chemically
linking to the oligonucleotide one or more moieties or conjugates which enhance the activity or
cellular uptake of the oligonucleotide. Such moieties include but are not limited to lipid moieties
such as a cholesterol moiety, a cholesteryl moiety (Letsinger et al, (1989) Proc. Natl. Acad. Sci.
USA 86, 6553), cholic acid (Manoharan et al (1994) Bioorg. Med. Chem. Let. 4, 1053), a
thioether, e¢.g., hexyl-S-tritylthiol (Manoharan et al. (1992) Ann. NY. Acad. Sci. 660, 306,
Manoharan et al. (1993) Bioorg. Med. Chem. Let. 3, 2765), a thiocholesterol (Oberhauser et al.,
(1992) Nucl. Acids Res. 20, 533), an aliphatic chain, e.g., dodecandiol or undecyl residues
(Saison-Behmoaras et al. EMBO J. 1991, 10, 111; Kabanov et al. (1990) FEBS Lett. 259, 327,
Svinarchuk et al. (1993) Biochimie 75, 49), a phospholipid, e.g., di- hexadecyl-rac-glycerol or
triethylammonium 1 ,2-di-O-hexadecyl-rac-glycero- 3-H- phosphonate (Manoharan et al. (1995)
Tetrahedron Lett. 36, 3651; Shea et al. (1990) Nucl. Acids Res. 18, 3777), a polyamine or a
polyethylene glycol chain (Mancharan et al. (1995) Nucleosides & Nucleotides, 14, 969), or
adamantane acetic acid (Manoharan et al. (1995) Tetrahedron Lett. 36, 3651). Oligonucleotides
comprising lipophilic moieties, and methods for preparing such oligonucleotides are known in

the art, for example, U.S. Pat. Nos. 5,138,045, 5,218,105 and 5,459,255.
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[00199] It is not necessary for all positions in a given oligonucleotide to be uniformly
modified, and in fact more than one of the aforementioned modifications may be incorporated in
a single oligonucleotide or even at within a single nucleoside within an oligonucleotide. The
present invention also includes oligonucleotides which are chimeric oligonucleotides as

hereinbefore defined.

[00200] In another embodiment, the nucleic acid molecule of the present invention is
conjugated with another moiety including but not limited to abasic nucleotides, polyether,
polyamine, polyamides, peptides, carbohydrates, lipid, or polyhydrocarbon compounds. Those
skilled in the art will recognize that these molecules can be linked to one or more of any
nucleotides comprising the nucleic acid molecule at several positions on the sugar, base or

phosphate group.

100201 The oligonucleotides used in accordance with this invention may be conveniently
and routinely made through the well-known technique of solid phase synthesis. Equipment for
such synthesis is sold by several vendors including Applied Biosystems. Any other means for
such synthesis may also be employed; the actual synthesis of the oligonucleotides is well within
the talents of one of ordinary skill in the art. It is also well known to use similar techniques to
prepare other oligonucleotides such as the phosphorothioates and alkylated derivatives. It is also
well known to use similar techniques and commercially available modified amidites and
controlled-pore glass (CPG) products such as biotin, fluorescein, acridine or psoralen-modified
amidites and/or CPG (available from Glen Research, Sterling VA) to synthesize fluorescently
labeled, biotinylated or other modified oligonucleotides such as cholesterol-modified

oligonucleotides.

[00202] In accordance with the invention, use of modifications such as the use of LNA
monomers to enhance the potency, specificity and duration of action and broaden the routes of
administration of oligonucleotides comprised of current chemistries such as MOE, ANA, FANA,
PS etc (Uhlman, et al. (2000) Current Opinions in Drug Discovery & Development Vol. 3 No 2).
This can be achieved by substituting some of the monomers in the current oligonucleotides by
LNA monomers. The LNA modified oligonucleotide may have a size similar to the parent

compound or may be larger or preferably smaller. It is preferred that such LNA-modified
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oligonucleotides contain less than about 70%, more preferably less than about 60%, most
preferably less than about 50% LNA monomers and that their sizes are between about 5 and 25

nucleotides, more preferably between about 12 and 20 nucleotides.

[00203] Preferred modified oligonucleotide backbones comprise, but not limited to,
phosphorothioates,  chiral ~ phosphorothioates,  phosphorodithioates,  phosphotriesters,
aminoalkylphosphotriesters, methyl and other alkyl phosphonates comprising 3'alkylene
phosphonates and chiral phosphonates, phosphinates, phosphoramidates comprising 3 '-amino
phosphoramidate and aminoalkylphosphoramidates, thionophosphoramidates,
thionoalkylphosphonates, thionoalkylphosphotriesters, and boranophosphates having normal 3'-
5' linkages, 2'-5' linked analogs of these, and those having inverted polarity wherein the adjacent
pairs of nucleoside units are linked 3 '-5' to 5'-3' or 2'-5' to 5'-2'. Various salts, mixed salts and

free acid forms are also included.

[00204] Representative United States patents that teach the preparation of the above
phosphorus containing linkages comprise, but are not limited to, US patent nos. 3,687,808;
4,469,863; 4,476,301, 5,023,243; 5, 177,196; 5,188,897; 5,264,423; 5,276,019; 5,278,302,
5,286,717, 5,321,131; 5,399,676; 5,405,939; 5,453,496, 5,455, 233; 5,466,677; 5,476,925,
5,519,126; 5,536,821, 5,541,306, 5,550,111; 5,563, 253; 5,571,799; 5,587,361, and 5,625,050.

[00205] Preferred modified oligonucleotide backbones that do not include a phosphorus
atom therein have backbones that are formed by short chain alkyl or cycloalkyl internucleoside
linkages, mixed heteroatom and alkyl or cycloalkyl internucleoside linkages, or one or more
short chain heteroatomic or heterocyclic internucleoside linkages. These comprise those having
morpholino linkages (formed in part from the sugar portion of a nucleoside); siloxane
backbones; sulfide, sulfoxide and sulfone backbones; formacety! and thioformacetyl backbones;
methylene formacetyl and thioformacetyl backbones; alkene containing backbones; sulfamate
backbones; methyleneimino and methylenehydrazino backbones; sulfonate and sulfonamide

backbones; amide backbones; and others having mixed N, O, S and CH2 component parts.

[00206] Representative United States patents that teach the preparation of the above
oligonucleosides comprise, but are not limited to, US patent nos. 5,034,506; 5,166,315;
5,185,444; 5,214,134; 5,216,141; 5,235,033; 5,264, 562; 5, 264,564; 5,405,938; 5,434,257,
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5,466,677, 5,470,967; 5,489,677; 5,541,307; 5,561,225; 5,596, 086; 5,602,240; 5,610,289,
5,602,240; 5,608,046; 5,610,289; 5,618,704, 5,623, 070; 5,663,312; 5,633,360; 5,677,437, and
5,677,439.

[00207] In other preferred oligonucleotide mimetics, both the sugar and the
internucleoside linkage, i.e., the backbone, of the nucleotide units are replaced with novel
groups. The base units are maintained for hybridization with an appropriate nucleic acid target
compound. One such oligomeric compound, an oligonucleotide mimetic that has been shown to
have excellent hybridization properties, is referred to as a peptide nucleic acid (PNA). In PNA
compounds, the sugar-backbone of an oligonucleotide is replaced with an amide containing
backbone, in particular an aminoethylglycine backbone. The nucleobases are retained and are
bound directly or indirectly to aza nitrogen atoms of the amide portion of the backbone.
Representative United States patents that teach the preparation of PNA compounds comprise, but
are not limited to, US patent nos. 5,539,082; 5,714,331; and 5,719,262. Further teaching of PNA
compounds can be found in Nielsen, et al. (1991) Science 254, 1497-1500.

[00208] In another preferred embodiment of the invention the oligonucleotides with
phosphorothioate backbones and oligonucleosides with heteroatom backbones, and in particular-
CH2-NH-0-CH2-,-CH2-N (CH3)-O-CH2-known as a methylene (methylimino) or MMI
backbone,- CH2-O-N (CH3)-CH2-,-CH2N(CH3)-N(CH3) CH2-and-O-N(CH3)-CH2- CH2-
wherein the native phosphodiester backbone is represented as-O-P-O-CH2- of the above
referenced US patent no. 5,489,677, and the amide backbones of the above referenced US patent
no. 5,602,240. Also preferred are oligonucleotides having morpholino backbone structures of the
above-referenced US patent no. 5,034,506.

[00209] Modified oligonucleotides may also contain one or more substituted sugar
moieties. Preferred oligonucleotides comprise one of the following at the 2' position: OH; F; O-,
S-, or N-alkyl; O-, S-, or N-alkenyl; O-, S-or N-alkynyl; or O alkyl-O-alkyl, wherein the alkyl,
alkenyl and alkynyl may be substituted or unsubstituted C to CO alkyl or C2 to CO alkenyl and
alkynyl. Particularly preferred are O (CH2)n OmCFB, O(CH2)n,OCH3, O(CH2)nNH2,
O(CH2)nCH3, O(CH2)nONH2, and O(CH2nON(CH2)nCH3)2 where n and m can be from 1 to

about 10. Other preferred oligonucleotides comprise one of the following at the 2' position: C to
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CO, (lower alkyl, substituted lower alkyl, alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH3,
OCN, Cl, Br, CN, CF3, OCF3, SOCH3, SO2CH3, ONO2, NO2, N3, NH2, heterocycloalkyl,
heterocycloalkaryl, aminoalkylamino, polyalkylamino, substituted silyl, an RNA cleaving group,
a rTumor Suppressor generter group, an intercalator, a group for improving the pharmacokinetic
properties of an oligonucleotide, or a group for improving the pharmacodynamic properties of an
oligonucleotide, and other substituents having similar properties. A preferred modification
comprises 2'-methoxyethoxy (2'-O-CH2CH20CH3, also known as 2'-O-(2- methoxyethyl) or 2'-
MOE) (Martin et al, (1995) Helv. Chim. Acta, 78, 486-504) i.e., an alkoxyalkoxy group. A
further preferred modification comprises T- dimethylaminooxyethoxy, ie. , a
O(CH2)20N(CH3)2 group, also known as 2'-DMAOE, as described in examples herein below,
and T- dimethylaminoethoxyethoxy (also known in the art as 2'-O-dimethylaminoethoxyethyl or
T- DMAEOE), i.e., 2'-O-CH2-O-CH2-N (CH2)2.

[00210] Other preferred modifications comprise 2'-methoxy (2'-0 CH3), 2'-aminopropoxy
(T- O CH2CH2CH2NH2) and 2'-fluoro (2'-F). Similar modifications may also be made at other
positions on the oligonucleotide, particularly the 3' position of the sugar on the 3' terminal
nucleotide or in 2'-5' linked oligonucleotides and the 5' position of §' terminal nucleotide.
Oligonucleotides may also have sugar mimetics such as cyclobutyl moieties in place of the
pentofuranosyl sugar. Representative United States patents that teach the preparation of such
modified sugar structures comprise, but are not limited to, US patent nos. 4,981,957; 5,118,800;
5,319,080; 5,359,044; 5,393,878; 5,446,137, 5,466,786, 5,514, 785; 5,519,134; 5,567,811,
5,576,427, 5,591,722; 5,597,909; 5,610,300, 5,627,053; 5,639.873; 5,646, 265; 5,658,873,
5,670,633; and 5,700,920.

[00211] Oligonucleotides may also comprise nucleobase (often referred to in the art
simply as "base") modifications or substitutions. As used herein, "unmodified" or "natural”
nucleotides comprise the purine bases adenine (A) and guanine (G), and the pyrimidine bases
thymine (T), cytosine (C) and uracil (U). Modified nucleotides comprise other synthetic and
natural nucleotides such as S-methylcytosine (5-me-C), 5-hydroxymethyl cytosine, xanthine,
hypoxanthine, 2- aminoadenine, 6-methyl and other alkyl derivatives of adenine and guanine, 2-
propyl and other alkyl derivatives of adenine and guanine, 2-thiouracil, 2-thiothymine and 2-

thiocytosine, 5-halouracil and cytosine, 5-propyny! uracil and cytosine, 6-azo uracil, cytosine
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and thymine, 5-uracil (pseudo-uracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8- thioalkyl, 8-
hydroxyl and other 8-substituted adenines and guanines, 5-halo particularly 5- bromo, 5-
trifluoromethyl and other S5-substituted uracils and cytosines, 7-methylquanine and 7-
methyladenine, 8-azaguanine and 8-azaadenine, 7-deazaguanine and 7-deazaadenine and 3-

deazaguanine and 3-deazaadenine.

[00212] Further, nucleotides comprise those disclosed in United States Patent No.
3,687,808, those disclosed in 'The Concise Encyclopedia of Polymer Science And Engineering',
pages 858-859, Kroschwitz, 1.1, ed. John Wiley & Sons, 1990, those disclosed by Englisch et al.,
'Angewandle Chemie, International Edition, 1991, 30, page 613, and those disclosed by
Sanghvi, Y. S., Chapter 15, 'Antisense Research and Applications', pages 289-302, Crooke, S.T.
and Lebleu, B. ea., CRC Press, 1993. Certain of these nucleotides are particularly useful for
increasing the binding affinity of the oligomeric compounds of the invention. These comprise 5-
substituted pyrimidines, 6- azapyrimidines and N-2, N-6 and 0-6 substituted purines, comprising
2-aminopropyladenine, 5- propynyluracil and 5-propynylcytosine. 5- methylcytosine
substitutions have been shown to increase nucleic acid duplex stability by 0.6~ 1.2°C (Sanghvi,
Y. S., Crooke, S.T. and Lebleu, B., eds, Antisense Research and Applications', CRC Press, Boca
Raton, 1993, pp. 276-278) and are presently preferred base substitutions, even more particularly

when combined with 2'-Omethoxyethyl sugar modifications.

[00213] Representative United States patents that teach the preparation of the above noted
modified nucleotides as well as other modified nucleotides comprise, but are not limited to, US
patent nos. 3,687,808, as well as 4,845,205; 5,130,302; 5,134,066; 5,175, 273; 5, 367,066,
5,432,272; 5,457,187; 5,459,255, 5,484,908; 5,502,177; 5,525,711; 5,552,540; 5,587,469,
5,596,091; 5,614,617; 5,750,692, and 5,681,941,

[00214] Another modification of the oligonucleotides of the invention involves chemically
linking to the oligonucleotide one or more moieties or conjugates, which enhance the activity,

cellular distribution, or cellular uptake of the oligonucleotide.

{00215] Such moieties comprise but are not limited to, lipid moieties such as a cholesterol
moiety (Letsinger et al., (1989) Proc. Natl. Acad. ScL USA, 86, 6553-6556), cholic acid
(Manoharan et al., (1994) Bioorg. Med. Chem. Let., 4, 1053-1060), a thioether, e.g., hexyl-S-
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tritylthiol (Manoharan et al.,, (1992) Ann. N. Y. Acad. ScL, 660, 306-309; Manoharan et al.,
(1993) Bioorg. Med. Chem. Let., 3, 2765-2770), a thiocholesterol (Oberhauser et al., (1992)
Nucl. Acids Res., 20, 533-538), an aliphatic chain, e.g., dodecandicl or undecyl residues
(Kabanov et al., (1990) FEBS Lett., 259, 327-330; Svinarchuk et al., (1993) Biochimie 75, 49-
54), a phospholipid, e.g., di-hexadecyl-rac-glycerol or triethylammonium 1 ,2-di-O-hexadecyl-
rac-glycero-3-H-phosphonate {Manoharan et al, (1995) Tetrahedron Lett., 36, 3651-3654; Shea
et al, (1990) Nucl. Acids Res., 18, 3777-3783), a polyamine or a polyethylene glycol chain
{(Mancharan et al, (1995) Nucleosides & Nucleotides, 14, 969-973), or adamantane acetic acid
(Manoharan et al, (1995) Tetrahedron Lett., 36, 3651-3654), a palmityl moiety (Mishra et al,
(1995) Biochim. Biophys. Acta, 1264, 229-237), or an octadecylamine or hexylamino-carbonyl-t
oxycholesterol moiety (Crooke et al, (1996) J. Pharmacol. Exp. Ther., 277, 923-937).

[00216] Representative United States patents that teach the preparation of such
oligonucleotides conjugates comprise, but are not limited to, US patent nos. 4,828,979,
4,948,882; 5,218,105; 5,525,465, 5,541,313, 5,545,730, 5,552, 538; 5,578,717, 5,580,731,
5,580,731; 5,591,584; 5,109,124, 5,118,802; 5,138,045; 5,414,077, 5,486, 603; 5,512,439
5,578,718; 5,608,046; 4,587,044; 4,605,735; 4,667,025, 4,762, 779; 4,789,737; 4,824,941;
4,835,263; 4,876,335; 4,904,582; 4,958,013; 5,082, 830; 5,112,963; 5,214,136; 5,082,830,
5,112,963; 5,214,136; 5, 245,022; 5,254,469; 5,258,506, 5,262,536; 5,272,250; 5,292,873
5,317,098; 5,371,241, 5,391, 723; 5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785, 3,
565,552; 5,567,810; 5,574,142; 5,585,481; 5,587,371; 5,595,726; 5,597,696; 5,599,923; 5,599,
928 and 5,688,941.

[00217] Drug discovery: The compounds of the present invention can also be applied in
the areas of drug discovery and target validation. The present invention comprehends the use of
the compounds and preferred target segments identified herein in drug discovery efforts to
elucidate relationships that exist between Tumor Suppressor gene polynucleotides and a disease
state, phenotype, or condition. These methods include detecting or modulating Tumor
Suppressor gene polynucleotides comprising contacting a sample, tissue, cell, or organism with
the compounds of the present invention, measuring the nucleic acid or protein level of Tumor
Suppressor gene polynucleotides and/or a related phenotypic or chemical endpoint at some time

after treatment, and optionally comparing the measured value to a non-treated sample or sample
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treated with a further compound of the invention. These methods can also be performed in
parallel or in combination with other experiments to determine the function of unknown genes
for the process of target validation or to determine the validity of a particular gene product as a

target for treatment or prevention of a particular disease, condition, or phenotype.
Assessing Up-regulation or Inhibition of Gene Expression:

[00218] Transfer of an exogenous nucleic acid into a host cell or organism can be assessed
by directly detecting the presence of the nucleic acid in the cell or organism. Such detection can
be achieved by several methods well known in the art. For example, the presence of the
exogenous nucleic acid can be detected by Southern blot or by a polymerase chain reaction
(PCR) technique using primers that specifically amplify nucleotide sequences associated with the
nucleic acid. Expression of the exogenous nucleic acids can also be measured using conventional
methods including gene expression analysis. For instance, mRNA produced from an exogenous
nucleic acid can be detected and quantified using a Northern blot and reverse transcription PCR
(RT-PCR).

[00219] Expression of RNA from the exogenous nucleic acid can also be detected by
measuring an enzymatic activity or a reporter protein activity. For example, antisense
modulatory activity can be measured indirectly as a decrease or increase in target nucleic acid
expression as an indication that the exogenous nucleic acid is producing the effector RNA. Based
on sequence conservation, primers can be designed and used to amplify coding regions of the
target genes. Initially, the most highly expressed coding region from each gene can be used to
build a model control gene, although any coding or non coding region can be used. Each control
gene is assembled by inserting each coding region between a reporter coding region and its
poly(A) signal. These plasmids would produce an mRNA with a rTumor Suppressor generter
gene in the upstream portion of the gene and a potential RNAI target in the 3' non-coding region.
The effectiveness of individual antisense oligonucleotides would be assayed by modulation of
the rTumor Suppressor generter gene. RTumor Suppressor generter genes useful in the methods
of the present invention include acetohydroxyacid synthase (AHAS), alkaline phosphatase (AP),
beta galactosidase (LacZ), beta glucuronidase (GUS), chloramphenicol acetyltransferase (CAT),
green fluorescent protein (GFP), red fluorescent protein (RFP), yellow fluorescent protein (YFP),
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cyan fluorescent protein (CFP), horseradish peroxidase (HRP), luciferase (Luc), nopaline
synthase (NOS), octopine synthase (OCS), and derivatives thereof. Multiple selectable markers
are available that confer resistance to ampicillin, bleomycin, chloramphenicol, gentamycin,
hygromycin, kanamycin, lincomycin, methotrexate, phosphinothricin, puromycin, and
tetracycline. Methods to determine modulation of a rTumor Suppressor generter gene are well
known in the art, and include, but are not limited to, fluorometric methods (e.g. fluorescence
spectroscopy, Fluorescence Activated Cell Sorting (FACS), fluorescence microscopy), antibiotic

resistance determination.
Kits, Research Reagents, Diagnostics, and Therapeutics

[00220] The compounds of the present invention can be utilized for diagnostics,
therapeutics, and prophylaxis, and as research reagents and components of kits. Furthermore,
antisense oligonucleotides, which are able to inhibit gene expression with exquisite specificity,
are often used by those of ordinary skill to elucidate the function of particular genes or to

distinguish between functions of various members of a biological pathway.

[00221] For use in kits and diagnostics and in various biological systems, the compounds
of the present invention, either alone or in combination with other compounds or therapeutics,
are useful as tools in differential and/or combinatorial analyses to elucidate expression patterns

of a portion or the entire complement of genes expressed within cells and tissues.

[00222] As used herein the term "biological system" or "system" is defined as any
organism, cell, cell culture or tissue that expresses, or is made competent to express products of
the Tumor Suppressor gene genes. These include, but are not limited to, humans, transgenic

animals, cells, cell cultures, tissues, xenografts, transplants and combinations thereof.

[00223] As one non limiting example, expression patterns within cells or tissues treated
with one or more antisense compounds are compared to control cells or tissues not treated with
antisense compounds and the patterns produced are analyzed for differential levels of gene
expression as they pertain, for example, to disease association, signaling pathway, cellular

localization, expression level, size, structure or function of the genes examined. These analyses
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can be performed on stimulated or unstimulated cells and in the presence or absence of other

compounds that affect expression patterns.

[00224] Examples of methods of gene expression analysis known in the art include DNA
arrays or microarrays (Brazma and Vilo, (2000) FEBS Lett, 480, 17-24; Celis, et al, (2000)
FEBS Lett, 480, 2-16), SAGE (serial analysis of gene expression) (Madden, et al, (2000) Drug
Discov. Today, 5, 415- 425), READS (restriction enzyme amplification of digested cDNAs)
(Prashar and Weissman, (1999) Methods Enzymol, 303, 258-72), TOGA (total gene expression
analysis) (Sutcliffe, et al, (2000) Proc. Natl. Acad. Sci. U.S.A., 97, 1976-81), protein arrays and
proteomics (Celis, et al, (2000) FEBS Lett., 480, 2-16; Jungblut, et al., Electrophoresis, 1999, 20,
2100-10), expressed sequence tag (EST) sequencing (Celis, et al., FEBS Lett., 2000, 480, 2-16;
Larsson, et al., J. BiotechnoL, 2000, 80, 143-57), subtractive RNA fingerprinting (SuRF) (Fuchs,
et al, (2000) Anal. Biochem. 286, 91-98; Larson, et al, (2000) Cytometry 41, 203-208),
subtractive cloning, differential display (DD) (Jurecic and Belmont, (2000) Curr. Opin.
Microbiol 3, 316-21), comparative genomic hybridization (Carulli, et al, (1998) J. Cell Biochem.
Suppl, 31, 286-96), FISH (fluorescent in situ hybridization) techniques (Going and Gusterson,
(1999) Eur. J. Cancer, 35, 1895-904) and mass spectrometry methods (To, Comb. (2000) Chem.
High Throughput Screen, 3, 235-41).

[00225] The compounds of the invention are useful for research and diagnostics, because
these compounds hybridize to nucleic acids encoding Tumor Suppressor gene. For example,
oligonucleotides that hybridize with such efficiency and under such conditions as disclosed
herein as to be effective Tumor Suppressor gene modulators are effective primers or probes
under conditions favoring gene amplification or detection, respectively. These primers and
probes are useful in methods requiring the specific detection of nucleic acid molecules encoding
Tumor Suppressor gene and in the amplification of said nucleic acid molecules for detection or
for use in further studies of Tumor Suppressor gene. Hybridization of the antisense
oligonucleotides, particularly the primers and probes, of the invention with a nucleic acid
encoding Tumor Suppressor gene can be detected by means known in the art. Such means may
include conjugation of an enzyme to the oligonucleotide, radiolabeling of the oligonucleotide, or
any other suitable detection means. Kits using such detection means for detecting the level of

Tumor Suppressor gene in a sample may also be prepared.
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[00226] The specificity and sensitivity of antisense are also harnessed by those of skill in
the art for therapeutic uses. Antisense compounds have been employed as therapeutic moieties in
the treatment of disease states in animals, including humans. Antisense oligonucleotide drugs
have been safely and effectively administered to humans and numerous clinical trials are
presently underway. It is thus established that antisense compounds can be useful therapeutic
modalities that can be configured to be useful in treatment regimes for the treatment of cells,

tissues and animals, especially humans,

[00227] For therapeutics, an animal, preferably a human, suspected of having a disease or
disorder which can be treated by modulating the expression of Tumor Suppressor gene
polynucleotides is treated by administering antisense compounds in accordance with this
invention. For example, in one non-limiting embodiment, the methods comprise the step of
administering to the animal in need of treatment, a therapeutically effective amount of Tumor
Suppressor gene modulator. The Tumor Suppressor gene modulators of the present invention
effectively modulate the activity of the Tumor Suppressor gene or modulate the expression of the
Tumor Suppressor gene protein. In one embodiment, the activity or expression of Tumor
Suppressor gene in an animal is inhibited by about 10% as compared to a control. Preferably, the
activity or expression of Tumor Suppressor gene in an animal is inhibited by about 30%. More
preferably, the activity or expression of Tumor Suppressor gene in an animal is inhibited by 50%
or more. Thus, the oligomeric compounds modulate expression of Tumor Suppressor gene
mRNA by at least 10%, by at least 50%, by at least 25%, by at least 30%, by at least 40%, by at
least 50%, by at least 60%, by at least 70%, by at least 75%, by at least 80%, by at least 85%, by
at least 90%, by at least 95%, by at least 98%, by at least 99%, or by 100% as compared to a

control.

[00228] In one embodiment, the activity or expression of Tumor Suppressor gene and/or
in an animal is increased by about 10% as compared to a control. Preferably, the activity or
expression of Tumor Suppressor gene in an animal is increased by about 30%. More preferably,
the activity or expression of Tumor Suppressor gene in an animal is increased by 50% or more.
Thus, the oligomeric compounds modulate expression of Tumor Suppressor gene mRNA by at

least 10%, by at least 50%, by at least 25%, by at least 30%, by at least 40%, by at least 50%, by
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at least 60%, by at least 70%, by at least 75%, by at least 80%, by at least 85%, by at.least 90%,
by at least 95%, by at least 98%, by at least 99%, or by 100% as compared to a control.

[00229] For example, the reduction of the expression of Tumor Suppressor gene may be
measured in serum, blood, adipose tissue, liver or any other body fluid, tissue or organ of the
animal. Preferably, the cells contained within said fluids, tissues or organs being analyzed
contain a nucleic acid molecule encoding Tumor Suppressor gene peptides and/or the Tumor

Suppressor gene protein itself,

[00230] The compounds of the invention can be utilized in pharmaceutical compositions
by adding an effective amount of a compound to a suitable pharmaceutically acceptable diluent

or carrier. Use of the compounds and methods of the invention may also be useful

prophylactically.
Conjugates
[00231] Another modification of the oligonucleotides of the invention involves chemically

linking to the oligonucleotide one or more moieties or conjugates that enhance the activity,
cellular distribution or cellular uptake of the oligonucleotide. These moieties or conjugates can
include conjugate groups covalently bound to functional groups such as primary or secondary
hydroxyl groups. Conjugate groups of the invention include intercalators, rTumor Suppressor
generter molecules, polyamines, polyamides, polyethylene glycols, polyethers, groups that
enhance the pharmacodynamic properties of oligomers, and groups that enhance the
pharmacokinetic properties of oligomers. Typicalconjugate groups include cholesterols, lipids,
phospholipids, biotin, phenazine, folate, phenanthridine, anthraquinone, acridine, fluoresceins,
rhodamines, coumarins, and dyes. Groups that enhance the pharmacodynamic properties, in the
context of this invention, include groups that improve uptake, enhance resistance to degradation,
and/or strengthen sequence-specific hybridization with the target nucleic acid. Groups that
enhance the pharmacokinetic properties, in the context of this invention, include groups that
improve uptake, distribution, metabolism or excretion of the compounds of the present invention.
Representative conjugate groups are disclosed in International Patent Application No.
PCT/US92/09196, filed Oct. 23, 1992, and U.S. Pat. No. 6,287,860. Conjugate moieties include,

but are not limited to, lipid moieties such as a cholesterol moiety, cholic acid, a thioether, ¢.g.,
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hexyl- 5- tritylthiol, a thiocholesterol, an aliphatic chain, e.g., dodecandiol or undecyl residues, a
phospholipid, e.g., di-hexadecyl-rac-glycerol or triethylammonium 1 ,2-di-O-hexadecyl-rac-
glycero-3-Hphosphonate, a polyamine or a polyethylene glycol chain, or adamantane acetic acid,
a palmityl moiety, or an octadecylamine or hexylamino-carbonyl-oxycholesterol moiety.
Oligonucleotides of the invention may also be conjugated to active drug substances, for example,
aspirin, warfarin, phenylbutazone, ibuprofen, suprofen, fenbufen, ketoprofen, (S)- (+)-
pranoprofen, carprofen, dansylsarcosine, 2,3,5-triiodobenzoic acid, flufenamic acid, folinic acid,
a benzothiadiazide, chlorothiazide, a diazepine, indomethicin, a barbiturate, a cephalosporin, a

sulfa drug, an antidiabetic, an antibacterial or an antibiotic.

[00232] Representative United States patents that teach the preparation of such
oligonucleotides conjugates include, but are not limited to, U.S. Pat. Nos. 4,828,979; 4,948,882;
5,218,105; 5,525,465; 5,541,313; 5,545,730, 5,552,538; 5,578,717, 5,580,731; 5,580,731;
5,591,584; 5,109,124; 5,118,802; 5,138,045; 5,414,077; 5,486,603; 5,512,439; 5,578,718;
5,608,046, 4,587,044; 4,605,735; 4,667,025, 4,762,779; 4,789,737, 4.824,941; 4,835,263;
4,876,335, 4,904,582; 4,958,013; 5,082,830; 5,112,963; 5,214,136, 5,082,830; 5,112,963;
5,214,136; 5,245,022; 5,254,469; 5,258,506; 5,262,536, 5,272,250; 5,292,873, 5,317,098;
5,371,241, 5,391,723; 5,416,203, 5,451,463, 5,510,475; 5,512,667; 5,514,785; 5,565,552;
5,567.810; 5,574,142; 5,585,481; 5,587,371; 5,595,726; 5,597,696; 5,599,923; 5,599,928 and
5,688,941.

Formulations

[00233] The compounds of the invention may also be admixed, encapsulated, conjugated
or otherwise associated with other molecules, molecule structures or mixtures of compounds, as
forexample, liposomes, receptor-targeted molecules, oral, rectal, topical or other formulations,
for assisting in uptake, distribution and/or absorption. Representative United States patents that
teach the preparation of such uptake, distribution and/or absorption-assisting formulations
include, but are not limited to, U.S. Pat. Nos. 5,108,921; 5,354,844; 5,416,016; 5,459,127,
5,521,291, 5,543,165; 5,547,932; 5,583,020, 5,591,721; 4,426,330; 4,534,899, 5,013,556;
5,108,921; 5,213,804; 5,227,170; 5,264,221; 5,356,633; 5,395,619; 5,416,016, 5,417,978,

64

CA 2745811 2018-07-27



5,462,854; 5,469,854; 5,512,295; 5,527,528; 5,534,259, 5,543,152; 5,556,948; 5,580,575; and
5,595,756.

[00234] Although, the antisense oligonucleotides do not need to be administered in the
context of a vector in order to modulate a target expression and/or function, embodiments of the
invention relates to expression vector constructs for the expression of antisense oligonucleotides,
comprising promoters, hybrid promoter gene sequences and possess a strong constitutive

promoter activity, or a promoter activity which can be induced in the desired case.

[00235] In an embodiment, invention practice involves administering at least one of the
foregoing antisense oligonucleotides with a suitable nucleic acid delivery system. In one
embodiment, that system includes a non- viral vector operably linked to the polynucleotide.
Examples of such nonviral vectors include the oligonucleotide alone (e.g. any one or more of
SEQ ID NOS: 16 to 36) or in combination with a suitable protein, polysaccharide or lipid

formulation,

[00236] Additionally suitable nucleic acid delivery systems include viral vector, typically
sequence from at least one of an adenovirus, adenovirus-associated virus (AAYV), helper-
dependent adenovirus, retrovirus, or hemagglutinatin virus of Japan- liposome (HVJ) complex.
Preferably, the viral vector comprises a strong eukaryotic promoter operably linked to the

polynucleotide e.g., a cytomegalovirus (CMV) promoter.

[00237] Additionally preferred vectors include viral vectors, fusion proteins and chemical
conjugates. Retroviral vectors include Moloney murine leukemia viruses and HIV-based viruses.
One preferred HIV-based viral vector comprises at least two vectors wherein the gag and pol
genes arc from an HIV genome and the env gene is from another virus. DNA viral vectors are
preferred. These vectors include pox vectors such as orthopox or avipox vectors, herpesvirus
vectors such as a herpes simplex I virus (HSV) vector [Geller, AL et al, (1995) J. Neurochem,
64: 487; Lim, F., et al, in DNA Cloning: Mammalian Systems, D. Glover, Ed. (Oxford Univ.
Press, Oxford England) (1995); Geller, A.L et al, (1993) Proc Natl. Acad. ScL: U.S.A.:90 7603;
Geller, A.L, et al., (1990) Proc Natl. Acad. Sci USA: 87:1149], Adenovirus Vectors (LeGal
LaSalle et al., Science, 259:988 (1993); Davidson, et al., (1993) Nat. genet. 3: 219; Yang, et al,
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(1995) J. Virol. 69: 2004) and Adeno-associated Virus Vectors (Kaplitt, M.G., et al, (1994) Nat.
genet. 8:148).

[00238] The antisense compounds of the invention encompass any pharmaceutically
acceptable salts, esters, or salts of such esters, or any other compound which, upon
administration to an animal, including a human, is capable of providing (directly or indirectly)

the biologically active metabolite or residue thereof.

[00239] The term "pharmaceutically acceptable salts" refers to physiologically and
pharmaceutically acceptable salts of the compounds of the invention: i.e., salts that retain the
desired biological activity of the parent compound and do not impart undesired toxicological
effects thereto. For oligonucleotides, preferred examples of pharmaceutically acceptable salts

and their uses are further described in U.S. Pat. No. 6,287,860.

[00240] The present invention also includes pharmaceutical compositions and
formulations that include the antisense compounds of the invention. The pharmaceutical
compositions of the present invention may be administered in a number of ways depending upon
whether local or systemic treatment is desired and upon the area to be treated. Administration
may be topical (including ophthalmic and to mucous membranes including vaginal and rectal
delivery), pulmonary, e.g., by inhalation or insufflation of powders or aerosols, including by
nebulizer; intratracheal, intranasal, epidermal and transdermal), oral or parenteral. Parenteral
administration includes intravenous, intraarterial, subcutaneous, intraperitoneal or intramuscular
injection or infusion; or intracranial, e.g., intrathecal or intraventricular, administration.
Oligonucleotides with at least one 2'-O-methoxyethy] modification are believed to be particularly
useful for oral administration. Pharmaceutical compositions and formulations for topical
administration may include transdermal patches, ointments, lotions, creams, gels, drops,
suppositories, sprays, liquids and powders. Conventional pharmaceutical carriers, aqueous,
powder or oily bases, thickeners and the like may be necessary or desirable. Coated condoms,

gloves and the like may also be useful.

[00241] The pharmaceutical formulations of the present invention, which may
conveniently be presented in unit dosage form, may be prepared according to conventional

techniques well known in the pharmaceutical industry. Such techniques include the step of
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bringing into association the active ingredients with the pharmaccutical carrier(s) or excipient(s).
In general, the formulations are prepared by uniformly and intimately bringing into association
the active ingredients with liquid carriers or finely divided solid carriers or both, and then, if

necessary, shaping the product.

[00242] The compositions of the present invention may be formulated into any of many
possible dosage forms such as, but not limited to, tablets, capsules, gel capsules, liquid syrups,
soft gels, suppositories, and enemas. The compositions of the present invention may also be
formulated as suspensions in aqueous, non-aqueous or mixed media. Aqueous suspensions may
further contain substances that increase the viscosity of the suspension including, for example,
sodium carboxymethylcellulose, sorbitol and/or dextran. The suspension may also contain

stabilizers.

[00243] Pharmaceutical compositions of the present invention include, but are not limited
to, solutions, emulsions, foams and liposome-containing formulations. The pharmaceutical
compositions and formulations of the present invention may comprise one or more penetration

enhancers, carriers, excipients or other active or inactive ingredients.

[00244] Emulsions are typically heterogeneous systems of one liquid dispersed in another
in the form of droplets usually exceeding 0.1 pm in diameter. Emulsions may contain additional
components in addition to the dispersed phases, and the active drug that may be present as a
solution in either the aqueous phase, oily phase or itself as a separate phase. Microemulsions are
included as an embodiment of the present invention. Emulsions and their uses are well known in

the art and are further described in U.S. Pat. No. 6,287,860.

[00245] Formulations of the present invention include liposomal formulations. As used in
the present invention, the term "liposome" means a vesicle composed of amphiphilic lipids
arranged in a spherical bilayer or bilayers. Liposomes are unilamellar or multilamellar vesicles
which have a membrane formed from a lipophilic material and an aqueous interior that contains
the composition to be delivered. Cationic liposomes are positively charged liposomes that are
believed to interact with negatively charged DNA molecules to form a stable complex.

Liposomes that are pH-sensitive or negatively-charged are believed to entrap DNA rather than
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complex with it. Both cationic and noncationic liposomes have been used to deliver DNA to

cells,

{00246] Liposomes also include "sterically stabilized" liposomes, a term which, as used
herein, refers to liposomes comprising one or more specialized lipids. When incorporated into
liposomes, these specialized lipids result in liposomes with enhanced circulation lifetimes
relative to liposomeslacking such specialized lipids. Examples of sterically stabilized liposomes
are those in which part of the vesicle-forming lipid portion of the liposome comprises one or
more glycolipids or is derivatized with one or more hydrophilic polymers, such as a polyethylene

glycol (PEG) moiety. Liposomes and their uses are further described in U.S. Pat. No. 6,287,860.

[00247] The pharmaceutical formulations and compositions of the present invention may
also include surfactants. The use of surfactants in drug products, formulations and in emulsions
is well known in the art. Surfactants and their uses are further described in U.S. Pat. No.
6,287,860.

[00248] In one embodiment, the present invention employs various penetration enhancers
to effect the efficient delivery of nucleic acids, particularly oligonucleotides. In addition to
aiding the diffusion of non- lipophilic drugs across cell membranes, penetration enhancers also
enhance the permeability of lipophilic drugs. Penetration enhancers may be classified as
belonging to one of five broad categories, i.e., surfactants, fatty acids, bile salts, chelating agents,
and non-chelating nonsurfactants. Penetration enhancers and their uses are further described in
U.S. Pat, No. 6,287,860.

[00249] One of skill in the art will recognize that formulations are routinely designed

according to their intended use, i.e. route of administration.

[00250] Preferred formulations for topical administration include those in which the
oligonucleotides of the invention are in admixture with a topical delivery agent such as lipids,
liposomes, fatty acids, fatty acid esters, steroids, chelating agents and surfactants. Preferred
lipids and liposomes include neutral (e.g. dioleoyl-phosphatidyl DOPE ethanolamine,
dimyristoylphosphatidyl choline DMPC, distearolyphosphatidyl choline) negative (e.g.
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dimyristoylphosphatidyl glycerol DMPG) and cationic (e.g. dioleoyltetramethylaminopropyl
DOTAP and dioleoyl-phosphatidyl ethanolamine DOTMA).

[00251] For topical or other administration, oligonucleotides of the invention may be
encapsulated within liposomes or may form complexes thereto, in particular to cationic
liposomes. Alternatively, oligonucleotides may be complexed to lipids, in particular to cationic
lipids. Preferred fatty acids and esters, pharmaceutically acceptable salts thereof, and their uses
are further described in U.S. Pat. No. 6,287,860.

[00252] Compositions and formulations for oral administration include powders or
granules, microparticulates, nanoparticulates, suspensions or solutions in water or non-aqueous
media, capsules, gel capsules, sachets, tablets or minitablets. Thickeners, flavoring agents,
diluents, emulsifiers, dispersing aids or binders may be desirable. Preferred oral formulations are
those in which oligonucleotides of the invention are administered in conjunction with one or
more penetration enhancers surfactants and chelators. Preferred surfactants include fatty acids
and/or esters or salts thereof, bile acids and/or salts thereof. Preferred bile acids/salts and fatty
acids and their uses are further described in U.S. Pat. No. 6,287,860. Also preferred are
combinations of penetration enhancers, for example, fatty acids/salts in combination with bile
acids/salts. A particularly preferred combination is the sodium salt of lauric acid, capric acid and
UDCA. Further penetration enhancers include polyoxyethylene-9-lauryl ether, polyoxyethylene-
20-cetyl ether. Oligonucleotides of the invention may be delivered orally, in granular form
including sprayed dried particles, or complexed to form micro or nanoparticles. Oligonucleotide

complexing agents and their uses are further described in U.S. Pat. No. 6,287,860.

[00253] Compositions and formulations for parenteral, intrathecal or intraventricular
administration may include sterile aqueous solutions that may also contain buffers, diluents and
other suitable additives such as, but not limited to, penetration enhancers, carrier compounds and

other pharmaceutically acceptable carriers or excipients.

[00254] Certain embodiments of the invention provide pharmaceutical compositions
containing one or more oligomeric compounds and one or more other chemotherapeutic agents
that function by a non-antisense mechanism. Examples of such chemotherapeutic agents include

but are not limited to cancer chemotherapeutic drugs such as daunorubicin, daunomycin,
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dactinomycin, doxorubicin, epirubicin, idarubicin, esorubicin, bleomycin, mafosfamide,
ifosfamide, cytosine arabinoside, bischloroethyl- nitrosurea, busulfan, mitomycin C, actinomycin
D, mithramycin, prednisone, hydroxyprogesterone, testosterone, tamoxifen, dacarbazine,
procarbazine, hexamethylmelamine, pentamethylmelamine, mitoxantrone, amsacrine,
chlorambucil, methylcyclohexylnitrosurea, nitrogen mustards, melphalan, cyclophosphamide, 6-
mercaptopurine, 6-thioguanine, cytarabine, 5- azacytidine, hydroxyurea, deoxycoformycin, 4-
hydroxyperoxycyclo-phosphoramide, 5-fluorouracil (5- FU), 5-fluorodeoxyuridine (5-FUdR),
methotrexate (MTX), colchicine, taxol, vincristine, vinblastine, etoposide (VP- 16), trimetrexate,
irinotecan, topotecan, gemcitabine, teniposide, cisp latin and diethylstilbestrol (DES). When used
with the compounds of the invention, such chemotherapeutic agents may be used individually
(e.g., 5-FU and oligonucleotide), sequentially (e.g., 5-FU and oligonucleotide for a period of
time followed by MTX and oligonucleotide), or in combination with one or more other such
chemotherapeutic agents (e.g., 5-FU, MTX and oligonucleotide, or 5-FU, radiotherapy and
oligonucleotide). Anti- inflammatory drugs, including but not limited to nonsteroidal anti-
inflammatory drugs and corticosteroids, and antiviral drugs, including but not limited to ribivirin,
vidarabine, acyclovir and ganciclovir, may also be combined in compositions of the invention.
Combinations of antisense compounds and other non-antisense drugs are also within the scope of

this invention. Two or more combined compounds may be used together or sequentially.

[00255] In another related embodiment, compositions of the invention may contain one or
more antisense compounds, particularly oligonucleotides, targeted to a first nucleic acid and one
or more additional antisense compounds targeted to a second nucleic acid target. For example,
the first target may be a particular antisense sequence of Tumor Suppressor gene, and the second
target may be a region from another nucleotide sequence. Alternatively, compositions of the
invention may contain two or more antisense compounds targeted to different regions of the
same Tumor Suppressor gene nucleic acid target. Numerous examples of antisense compounds
are illustrated herein and others may be selected from among suitable compounds known in the

art. Two or more combined compounds may be used together or sequentially.
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Dosing:

[00256] The formulation of therapeutic compositions and their subsequent administration
(dosing) is believed to be within the skill of those in the art. Dosing is dependent on severity and
responsiveness of the disease state to be treated, with the course of treatment lasting from several
days to several months, or until a cure is effected or a diminution of the disease state is achieved.
Optimal dosing schedules can be calculated from measurements of drug accumulation in the
body of the patient. Persons of ordinary skill can easily determine optimum dosages, dosing
methodologies and repetition rates. Optimum dosages may vary depending on the relative
potency of individual oligonucleotides, and can generally be estimated based on EC50s found to
be effective in in vitro and in vivo animal models. In general, dosage is from 0.01 ug to 100 g per
kg of body weight, and may be given once or more daily, weekly, monthly or yearly, or even
once every 4 to 30 years. Persons of ordinary skill in the art can easily estimate repetition rates
for dosing based on measured residence times and concentrations of the drug in bodily fluids or
tissues. Following successful treatment, it may be desirable to have the patient undergo
maintenance therapy to prevent the recurrence of the disease state, wherein the oligonucleotide is
administered in maintenance doses, ranging from 0.01 pg to 100 g per kg of body weight, once

or more daily, to once every 20 years.

[00257] While various embodiments of the present invention have been described above,
it should be understood that they have been presented by way of example only, and not
limitation. Numerous changes to the disclosed embodiments can be made in accordance with the
disclosure herein without departing from the spirit or scope of the invention. Thus, the breadth
and scope of the present invention should not be limited by any of the above described

embodiments.

[00258] By their citation of various references in this document, Applicants do not admit
any particular reference is "prior art” to their invention. Embodiments of inventive compositions

and methods are illustrated in the following examples.
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EXAMPLES

[00259] The following non-limiting Examples serve to illustrate selected embodiments of
the invention. It will be appreciated that variations in proportions and alternatives in elements of
the components shown will be apparent to those skilled in the art and are within the scope of

embodiments of the present invention.

Example 1: Design of antisense oligonucleotides specific for a nucleic acid molecule antisense to

and/or sense strand of Tumor Suppressor gene polynucleotide

100260] As indicated above the term "oligonucleotide specific for" or "oligonucleotide
targets" refers to an oligonucleotide having a sequence (i) capable of forming a stable complex
with a portion of the targeted gene, or (ii) capable of forming a stable duplex with a portion of an

mRNA transcript of the targeted gene.

[00261] Selection of appropriate oligonucleotides is facilitated by using computer
programs that automatically align nucleic acid sequences and indicate regions of identity or
homology. Such programs are used to compare nucleic acid sequences obtained, for example, by
searching databases such as GenBank or by sequencing PCR products. Comparison of nucleic
acid sequences from a range of species allows the selection of nucleic acid sequences that
display an appropriate degree of identity between species. In the case of genes that have not been
sequenced, Southern blots are performed to allow a determination of the degree of identity
between genes in target species and other species. By performing Southern blots at varying
degrees of stringency, as is well known in the art, it is possible to obtain an approximate measure
of identity. These procedures allow the selection of oligonucleotides that exhibit a high degree of
complementarity to target nucleic acid sequences in a subject to be controlied and a lower degree
of complementarity to corresponding nucleic acid sequences in other species. One skilled in the
art will realize that there is considerable latitude in selecting appropriate regions of genes for use

in the present invention.

[00262] An antisense compound is "specifically hybridizable" when binding of the
compound to the target nucleic acid interferes with the normal function of the target nucleic acid

to cause a modulation of function and/or activity, and there is a sufficient degree of
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complementarity to avoid non-specific binding of the antisense compound to non-target nucleic
acid sequences under conditions in which specific binding is desired, i.e., under physiological
conditions in the case of in vivo assays or therapeutic treatment, and under conditions in which

assays are performed in the case of in vitro assays

[00263] The hybridization properties of the oligonucleotides described herein can be
determined by one or more in vitro assays as known in the art. For example, the properties of the
oligonucleotides described herein can be obtained by determination of binding strength between

the target natural antisense and a potential drug molecules using melting curve assay.

[00264] The binding strength between the target natural antisense and a potential drug
molecule (Molecule) can be estimated using any of the established methods of measuring the

strength of intermolecular interactions, for example, a melting curve assay.

[00265] Melting curve assay determings the temperature at which a rapid transition from
double-stranded to single-stranded conformation occurs for the natural antisense/Molecule
complex. This temperature is widely accepted as a reliable measure of the interaction strength

between the two molecules.

{00266] A melting curve assay can be performed using a cDNA copy of the actual natural
antisense RNA molecule or a synthetic DNA or RNA nucleotide corresponding to the binding
site of the Molecule. Multiple kits containing all necessary reagents to perform this assay are
available (e.g. Applied Biosystems Inc. MeltDoctor kit). These kits include a suitable buffer
solution containing one of the double strand DNA (dsDNA) binding dyes (such as ABI HRM
dyes, SYBR Green, SYTO, etc.). The properties of the dsDNA dyes are such that they emit

almost no fluorescence in free form, but are highly fluorescent when bound to dsDNA.

[00267] To perform the assay the cDNA or a corresponding oligonucleotide are mixed
with Molecule in concentrations defined by the particular manufacturer's protocols. The mixture
is heated to 95 °C to dissociate all pre-formed dsDNA complexes, then slowly cooled to room
temperature or other lower temperature defined by the kit manufacturer to allow the DNA
molecules to anneal. The newly formed complexes are then slowly heated to 95 °C with

simultaneous continuous collection of data on the amount of fluorescence that is produced by the
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reaction. The fluorescence intensity is inversely proportional to the amounts of dsDNA present in
the reaction. The data can be collected using a real time PCR instrument compatible with the kit
(e.g.ABI's STumor Suppressor genene Plus Real Time PCR System or LightTyper instrument,
Roche Diagnostics, Lewes, UK).

[00268] Melting peaks are constructed by plotting the negative derivative of fluorescence
with respect to temperature (-d(Fluorescence)/dT) on the y-axis) against temperature (x-axis)
using appropriate software (for example LightTyper (Roche) or SDS Dissociation Curve, ABI).
The data is analyzed to identify the temperature of the rapid transition from dsDNA complex to
single strand molecules. This temperature is called Tm and is directly proportional to the strength

of interaction between the two molecules. Typically, Tm will exceed 40 °C.
Example 2: Modulation of Tumor Suppressor gene Oligonucleotide gene Expression
Treatment of HEPG2 cells with antisense oligonucleotides

[00269] HepG2 cells from ATCC (cat# HB-8065) were grown in growth media
(MEM/EBSS (Hyclone cat #SH30024, or Mediatech cat # MT-10-O10-CV) +10% FBS
(Mediatech cat# MT35- OH-CV)+ penicillin/streptomycin (Mediatech cat# MT30-002-CI)) at
37°C and 5% CO,. One day before the experiment the cells were replated at the density of 1.5 x
10°/ml into 6 well plates and incubated at 37°C and 5% CO,. On the day of the experiment the
media in the 6 well plates was changed to fresh growth media. All antisense oligonucleotides
were diluted to the concentration of 20 uM. Two pl of this solution was incubated with 400 ul of
Opti-MEM media (Gibco cat#31985-070) and 4 pl of Lipofectamine 2000 (Invitrogen cat#
11668019) at room temperature for 20 min and applied to each well of the 6 well plates with
HepG2 cells. Similar mixture including 2 pl of water instead of the oligonucleotide solution was
used for the mock-transfected controls. After 3-18 h of incubation at 37°C and 5% CO; the
media was changed to fresh growth media. 48 h after addition of antisense oligonucleotides the
media was removed and RNA was extracted from the cells using SV Total RNA Isolation
System from Promega (cat # Z3105) or RNeasy Total RNA Isolation kit from Qiagen (cat#
74181) following the manufacturers' instructions. 600 ng of RNA was added to the reverse
transcription reaction performed using Verso cDNA kit from Thermo Scientific (cat#AB1453B)
or High Capacity ¢cDNA Reverse Transcription Kit (cat# 4368813) as described in the
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manufacturer's protocol. The cDNA from this reverse transcription reaction was used to monitor
gene expression by real time PCR using ABI Tagman gene Expression Mix (cat#4369510) and
primers/probes designed by ABL. The following PCR cycle was used: 50°C for 2 min, 95°C for
10 min, 40 cycles of (95°C for 15 seconds, 60°C for 1 min) using StepOne Plus Real Time PCR
Machine (Applied Biosystems Inc. or Mx4000 thermal cycler (Stratagene).

[00270] Fold change in gene expression after treatment with antisense oligonucleotides
was calculated based on the difference in 18S-normalized dCt values between treated and mock-

transfected samples.
[00271] p73 Expression Assays used (ABI cat#s), all probes with MGB

[00272] p73: Hs00232088_ml (target sequence ACCTCTGGAGCTCTCTGGAAC, exon
2SEQID No.: 41)

[00273] p73as: Hs00215135 m! (target sequence
TATGATGGAAAGGTGCGCATCCTTA, exon 7 SEQ ID No.: 42) and Hs00892470_gl

Results:

[00274] Real time PCR results show that the levels of the Tumor Suppressor gene mRNA
in HepG?2 cells are significantly increased 48 h after treatment with two of the siRNAs designed
to Tumor Suppressor gene (Tumor Suppressor gene 1, P=0.02, and Tumor Suppressor gene 2,
P=0.04, Fig.1A). In the same samples the levels of Tumor Suppressor gene RNA were possibly
decreased after treatment with siRNAs to Tumor Suppressor gene (Fig.1B).

[00275] In Figure 1C, the Real time PCR results show that the levels of the Tumor
Suppressor gene mRNA in HepG?2 cells are significantly increased 48 h after treatment with two
of the oligos designed to Tumor Suppressor gene antisense Hs.668503 and one of the oligos

designed to Tumor Suppressor gene antisense Hs.674463.

[00276] Real time PCR results show that the levels of PTEN mRNA in HepG2 cells are
significantly increased 48 h after treatment with one of the oligonucleotides designed to PTEN
antisense hs.624903 (Fig 3). (Detection probes: Applied Biosystems Taqman Gene Expression
Assay: Hs02621230 sl)
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Treatment of TM4 cells with antisense oligonucleotides

[00277] T™M4 cells from ATCC (cat# CRL-1715) were grown in growth media
(MEM/EBSS (Hyclone cat #SH30024, or Mediatech cat # MT-10-OI0-CV) +10% FBS
(Mediatech cat# MT35- OH-CV)+ penicillin/streptomycin (Mediatech cat# MT30-002-CI)) at
37°C and 5% CO,. One day before the experiment the cells were replated at the density of 1.5 x
10°/ml into 6 well plates and incubated at 37°C and 5% CO,. On the day of the experiment the
media in the 6 well plates was changed to fresh growth media. All antisense oligonucleotides
were diluted to the concentration of 20 pM. Two pl of this solution was incubated with 400 pl of
Opti-MEM media (Gibco cat#31985-070) and 4 pl of Lipofectamine 2000 (Invitrogen cat#
11668019) at room temperature for 20 min and applied to each well of the 6 well plates with
TM4 cells. Similar mixture including 2 pl of water instead of the oligonucleotide solution was
used for the mock-transfected controls. After 3-18 h of incubation at 37°C and 5% CO; the
media was changed to fresh growth media. 48 h after addition of antisense oligonucleotides the
media was removed and RNA was extracted from the cells using SV Total RNA Isolation
System from Promega (cat # Z3105) or RNeasy Total RNA Isolation kit from Qiagen (cat#
74181) following the manufacturers' instructions. 600 ng of RNA was added to the reverse
transcription reaction performed using Verso cDNA kit from Thermo Scientific (cat#AB1453B)
or High Capacity ¢cDNA Reverse Transcription Kit (cat# 4368813) as described in the
manufacturer's protocol. The cDNA from this reverse transcription reaction was used to monitor
gene expression by real time PCR using ABI Tagman gene Expression Mix (cat#4369510) and
primers/probes designed by ABI (Applied Biosystems Taqman gene Expression Assay:
Mm00660220_ml by Applied Biosystems Inc., Foster City CA). The following PCR cycle was
used: 50°C for 2 min, 95°C for 10 min, 40 cycles of (95°C for 15 seconds, 60°C for 1 min) using
StepOne Plus Real Time PCR Machine (Applied Biosystems).

[00278] Fold change in gene expression after treatment with antisense oligonucleotides
was calculated based on the difference in 18S-normalized dCt values between treated and mock-

transfected samplcs.

76

CA 2745811 2018-07-27



Results:

[00279] Real time PCR results show that the levels of the Tumor Suppressor gene mRNA
in mouse TM4 cells are significantly increased 48 h after treatment with one of the oligos
designed to Tumor Suppressor gene antisense Hs.668503 and one of the oligos designed to

Tumor Suppressor gene antisense WDRS8 (Fig.1D).
Trearment of HUVEC cells with antisense oligonucleotides

[00280] HUVEC cells from ATCC (Promo Cell cat# C-12253) were grown in Epithelial
Growth Media (Promo Cell cat #C-22010) at 37°C and 5% CO,. One day before the experiment
the cells were replated using Promo Cell Detach Kit (cat#C-41200) at the density of 1.5x10™5/ml
into 6 well plates and incubated at 37°C and 5% CO,. On the day of the experiment the media in
the 6 well plates was changed to fresh Epithelial Growth Media. All antisense oligonucleotides
were diluted to the concentration of 20 uM. Two pl of this solution was incubated with 400 ul of
Opti-MEM media (Gibco cat#31985-070) and 4 upl of Lipofectamine 2000 (Invitrogen cat#
11668019) at room temperature for 20 min and applied to each well of the 6 well plates with
HUVEC cells. Similar mixture including 2 ul of water instead of the oligonucleotide solution
was used for the mock-transfected controls. After 3-18 h of incubation at 37°C and 5% CO; the
media was changed to fresh growth media. 48 h after addition of antisense oligonucleotides the
media was removed and RNA was extracted from the cells using SV Total RNA Isolation
System from Promega (cat # Z3105) or RNeasy Total RNA Isolation kit from Qiagen (cat#
74181) following the manufacturers' instructions. 600 ng of RNA was added to the reverse
transcription reaction performed using Verso cDNA kit from Thermo Scientific (cat# AB1453B)
as described in the manufacturer's protocol. The cDNA from this reverse transcription reaction
was used to monitor gene expression by real time PCR using ABI Tagman gene Expression Mix
(cat#4369510) and primers/probes designed by ABI (Applied Biosystems Tagman Gene
Expression Assays: Hs00153340_ml and Hs00216360_m! by Applied Biosystems Inc., Foster
City CA). The following PCR cycle was used: 50°C for 2 min, 95°C for 10 min, 40 cycles of
(95°C for 15 seconds, 60°C for 1 min) using StepOne Plus Real Time PCR Machine (Applied
Biosystems Inc.) or Mx4000 thermal cycler (Stratagene).
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[00281] Fold change in gene expression after treatment with antisense oligonucleotides
was calculated based on the difference in 18S-normalized dCt values between treated and mock-

transfected samples.

[00282] P53 Expression Assays used (ABI cat#s), all probes with FAM/MGB: 18S:
4319413E
[{00283] P53: Hs00153340_ml (target sequence CTTCCCTGGATTGGCAGCCAGACTQG,

SEQ ID No.: 43)

[00284] P53as: Hs00216360 ml (target sequence
ATATGCAGAAATGGTCCCTGTCCTT, SEQ ID No.: 44)

Results:

[00285] Real time PCR results show that the levels of p53 mRNA in HUVEC cells are
significantly increased 48 h after treatment with all of the siRNAs designed to pS3as (Fig.2).

[00286] Although the invention has been illustrated and described with respect to one or
more implementations, equivalent alterations and modifications will occur to others skilled in the
art upon the reading and understanding of this specification and the annexed drawings. In
addition, while a particular feature of the invention may have been disclosed with respect to only
one of several implementations, such feature may be combined with one or more other features
of the other implementations as may be desired and advantageous for any given or particular

application.

[00287] The Abstract of the disclosure will allow the reader to quickly ascertain the nature
of the technical disclosure. It is submitted with the understanding that it will not be used to

interpret or limit the scope or meaning of the following claims.
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CLAIMS:

1. An oligonucleotide which targets a Tumor Suppressor gene natural antisense transcript for
increasing the expression of a Tumor Suppressor gene and wherein the natural antisense
transcript comprises the nucleic acid sequence as set forth in any one of SEQ ID NOs: 8, 9, 10,
11, 12, 13, 14 and 15, wherein the expression of the Tumor Suppressor gene is increased with

respect to a control.

2. The oligonucleotide of claim 1, wherein the oligonucleotide is between 10 to 30 nucleotide in

length.

3. The oligonucleotide of claim 1 or 2, wherein said oligonucleotide comprises at least one

phosphorothioate internucleotide linkage.

4. The oligonucleotide of claim 1 or 2, wherein said oligonucleotide comprises a backbone of

phosphorothioate internucleotide linkages.

5. The oligonucleotide of any one of claims 1-4, wherein the oligonucleotide comprises at least
one modification selected from the group consisting of: phosphorothioate, alkylphosphonate,
phosphorodithioate, alkylphosphonothioate, phosphoramidate, carbamate, carbonate,

phosphate triester, acetamidate, carboxymethyl ester, and a combination thereof.

6. The oligonucleotide of any one of claims 1-5, wherein the oligonucleotide comprises modified
nucleotides selected from the group consisting of: peptide nucleic acids, locked nucleic acids,

and a combination thereof.

7. The oligonucleotide of any one of claims 1-6, wherein the oligonucleotide comprises at least
one modified sugar moiety selected from the group consisting of. a 2'-O-methoxyethyl modified
sugar moiety, a 2"-methoxy modified sugar moiety, a 2'-O-alkyl modified sugar moiety, a bicyclic

sugar moiety, and a combination thereof.

8. The oligonucleotide of any one of claims 1-7, wherein the oligonucleotide comprises an

oligonucleotide sequence as set forth in any one of SEQ ID NOs: 34 to 36.
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9. A composition comprising one or more oligonucleotides of any one of claims 1-8 and a

carrier.

10. Use of an oligonucleotide which targets a Tumor Suppressor gene natural antisense
transcript for increasing the expression of a Tumor Suppressor gene and wherein the natural
antisense transcript comprises the nucleic acid sequence as set forth in any one of SEQ ID
NOs: 8, 9, 10, 11, 12, 13, 14 and 15, wherein the expression of the Tumor Suppressor gene is

increased with respect to a control.

11. Use of an oligonucleotide which targets a Tumor Suppressor gene natural antisense
transcript in the manufacture of a medicament for increasing the expression of a Tumor
Suppressor gene and wherein the natural antisense transcript comprises the nucleic acid
sequence as set forth in any one of SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14 and 15, wherein the

expression of the Tumor Suppressor gene is increased with respect to a control.

12. The use of claim 10 or 11, wherein the expression of the Tumor Suppressor gene

polynucleotide is increased with respect to a control.

13. The use of any one of claims 10-12, wherein the oligonucleotide is between 10 to 30

nucleotide in length.

14. The use of any one of claims 10-13, wherein said oligonucleotide comprises at least one

phosphorothioate internucleotide linkage.

15. The use of any one of claims 10-13, wherein said oligonucleotide comprises a backbone of

phosphorothioate internucleotide linkages.

16. The use of any one of claims 10-15, wherein the oligonucleotide comprises at least one
modification selected from the group consisting of: phosphorothioate, alkylphosphonate,
phosphorodithioate, alkylphosphonothioate, phosphoramidate, carbamate, carbonate,

phosphate triester, acetamidate, carboxymethyl ester, and a combination thereof.
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17. The use of any one of claims 10-16, wherein the oligonucleotide comprises modified
nucleotides selected from the group consisting of: peptide nucleic acids, locked nucleic acids,

and a combination thereof.

18. The use of any one of claims 10-17, wherein the oligonucleotide comprises modified sugar
moieties selected from the group consisting of: a 2'-O-methoxyethyl modified sugar moiety, a 2'-
methoxy modified sugar moiety, a 2'-O-alkyl modified sugar moiety, a bicyclic sugar moiety, and

a combination thereof.

19. The use of any one of claims 10-18, wherein the oligonucleotide comprises an

oligonucleotide sequence as set forth in any one of SEQ ID NOs: 34 to 36.
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FIGURE 1
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FIGURE 2
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FIGURE 4
(SEQIDNO: )

>gi]1187828868|ref|NM 005427.2] Homo sapiens tumor protein p73 (TP73),
transcript variant 1, mRNA

AGGGGACGCAGCGAAACCGGGGCCCGCGCCAGGCCAGCCGGGACGGACGCCGATGCCCGGGGCTGCGACGGCTGCAG
AGCGAGCTGCCCTCGGAGGCCGGCETGGGGAAGATGGCCCAGTCCACCGCCACCTCCCCTGATGGGGGCACCACGTT
TGAGCACCTCTGGAGCTCTCTGGAACCAGACAGCACCTACTTCGACCTTCCCCAGTCAAGCCGGGGGAATAATGAGG
TGGTGGGCGGAACGGATTCCAGCATGGACGTCTTCCACCTGGAGGGCATGACTACATCTGTCATGGCCCAGTTCAAT
CTGCTGAGCAGCACCATGGACCAGATGAGCAGCCGCGCGGLCCTCGGCCAGCCCCTACACCCCAGAGCACGCCGCCAG
CGTGCCCACCCACTCGCCCTACGCACARCCCAGCTCCACCTTCGACACCATGTCGCLCGGCGCCTGTCATCCCCTCCA
ACACCGACTACCCCGGACCCCACCACTTTGAGGTCACTTTCCAGCAGTCCAGCACGGCCAAGTCAGCCACCTGGACG
TACTCCCCGCTCTTGAAGAAACTCTACTGCCAGATCGCCAAGACATGCCCCATCCAGATCAAGGTGTCCACCCCGCC
ACCCCCAGGCACCGCCATCCGGGCCATGCCTGTTTACAAGAAAGCGGAGCACGTGACCGACGTCGTGAAACGCTGCC
CCAACCACGAGCTCGGGAGGGACTTCAACGAAGGACAGTCTGCTCCAGCCAGCCACCTCATCCGCGTGGAAGGCAAT
AATCTCTCGCAGTATGTGGATGACCCTGTCACCGGCAGGCAGAGCGTCGTGGTGCCCTATGAGCCACCACAGGTGGG
GACGGAATTCACCACCATCCTGTACAACTTCATGTGTAACAGCAGCTGTGTAGGGGGCATGAACCGGCGGCCCATCC
TCATCATCATCACCCTGGAGATGCGGGATGGGCAGGTGCTGGGCCGCCGGTCCTTTGAGGGCCGCATCTGCGCCTGT
CCTGGCCGCGACCGAAAAGCTGATGAGGACCACTACCGGGAGCAGCAGGCCCTGAACGAGAGCTCCGCCAAGARCGG
GGCCGCCAGCARGCGTGCCTTCAAGCAGAGCCCCCCTGCCGTCCCCGCCCTTGGTGECGGTGTGAAGAAGCGGLGGC
ATGGAGACGAGGACACGTACTACCTTCAGGTGCGAGGCCGGGAGAACTTTGAGATCCTGATGAAGCTGAAAGAGAGC
CTGGAGCTGATGGAGTTGGTGCCGCAGCCACTGGTGGACTCCTATCGGCAGCAGCAGCAGCTCCTACAGAGGCCGAG
TCACCTACAGCCCCCGTCCTACGGGCCGGTCCTCTCGCCCATGAACAAGCTGCACGGGGGCATGAACARGCTGCCCT
CCGTCAACCAGCTGGTGGGCCAGCCTCCCCCGCACAGTTCGGCAGCTACACCCAACCTGGGGCCCGTGGGCCCCGGG
ATGCTCAACAACCATGGCCACGCAGTGCCAGCCAACGGCGAGATGAGCAGCAGCCACAGCGCCCAGTCCATGGTCTC
GGGGTCCCACTGCACTCCGCCACCCCCCTACCACGCCGACCCCAGCCTCGTCAGTTTTTTAACAGGATTGGGGTGTC
CAAACTGCATCGAGTATTTCACCTCCCAAGGGTTACAGAGCATTTACCACCTGCAGAACCTGACCATTGAGGACCTG
GGGGCCCTGAAGATCCCCGAGCAGTACCGCATGACCATCTGGCGGGGCCTGCAGGACCTGAAGCAGGGCCACGACTA
CAGCACCGCGCAGCAGCTGCTCCGCTCTAGCAACGCGGCCACCATCTCCATCGGCGGCTCAGGGGAACTGCAGCGCC
AGCGGGTCATGGAGGCCGTGCACTTCCGCGTGCGCCACACCATCACCATCCCCAACCGCGGCGGCCCAGGCGGLGGT
CCTGACGAGTGGGCGGACTTCGGCTTCGACCTGCCCGACTGCAAGGCCCGCARAGCAGCCCATCAAGGAGGAGTTCAC
GGAGGCCGAGATCCACTGAGGGCCTCGCCTGGCTGCAGCCTGCGCCACCGCCCAGAGACCCAAGCTGCCTCCCCTCT
CCTTCCTGTGTGTCCARAACTGCCTCAGGAGGCAGGACCTTCGGGCTGTGCCCGGGGAAAGGCAAGGTCCGGCCCAT
CCCCAGGCACCTCACAGGCCCCAGGAAAGGCCCAGCCACCGAAGCCGCCTGTGGACAGCCTGAGTCACCTGCAGRAAC
CTTCTGGAGCTGCCCTAGTGCTGGGCTTGTGGGGCEEGGGCTGGCCCACTCTCAGCCCTGCCACTGCCCCGGCGTGL
TCCATGGCAGGCGTGGGTGGGGACCGCAGCGTCGGCTCCGACTTCCAGGCTTCATCCTAGAGACTGTCATCTCCCAA
CCAGGCGAGGTCCTTCCAAAGGAAAGGATCCTCTTTGCTGATGGACTGCCAAAAAGTATTTTGCGACATCTTTTGGT
TCTGGATAGTAGTGAGCAGCCAAGTGACTGTGTCTGAAACACCAGTGTATTTTCAGGGAATGTCCCTAACTGCGTCT
TGCCCGCGCCGGGGGCTGGGGACTCTCTCTGCTGGACTTGGGACTGGCCTCTGCCCCCAGCACGCTGTATTCTGCAG
GACCGCCTCCTTCCTGCCCCTAACAACAACCACAGTGTTGCTGAAATTGGAGAAAACTGGGGAGGGCGCAACCCCCC
CCAGGCGCGGGCAAGCATGTGCTACCGCCTCAGCCAGTGCCCCTCAGCCTGGCCACAGTCGCCTCTCCTCGGGGACC
CCTCAGCAGAAAGGGACAGCCTGTCCTTAGAGGACTGGAAATTGTCAATATTTGATAAAATGATACCCTTTTC
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(SEQ ID NO: 2)

>hgl8_knownGene uc00lakp.2 range=chrl:3558989-3640327 5'pad=0 3'pad=0 strand=+
repeatMasking=none

AGGGGACGCAGCGAAACCGGGGCCCGCGCCAGGCCAGCCGGGACGGACGCCGATGCCCGGGGCTGCGACGGCTGCAGY
taggaggcccagggecggggggeggtteggeteegegggcgggggctggagegeagegetgggeaggeacctgggete
gcagctccgaagetgggaggtgaggggagagegateggggacgagectgggacaaggegacacaggggcecteccteggag
ttggatcggeccectgggacttggcgctegegagaggectggageggecagagtctagectgecgaggagacgegggtect
gcectceagcegcecggecgectttggegecaaagacageeccgecaggggtteegggagggeectectectgetgtecect
ctccacceegggectecgagggecgttgggagggtaacccegggaagaggceggggtgeggggegegggtgecaggtgga
aatcgccagcaagctcectecececgeccgegegetecctecgacctgecagggetgtgecaatcccgaggectcagettee
ctgaggagccagggecaggecccectectggacagggagaaggatectgggegggggecttgacccatggagttggttace
taageggtttegatggtttcceccgagggacagetecctgtggetcetgagtttgtetgtegagggetectggectgtete
cggagcggtccecaggtagagaaagceccgtgaagaaatggcecgggecggectggagggagacacctecacgeececetta
gctcecctgggcecgectectectgecagecectgecttteccggggettggacttggggagegatgattacetttgeteag
cttgtattttggcctggacgctaggagataagecccatgtagtatgcacacgtectgectacataaacaggggacagatag
acgatcttcaaccagcaagggtgcagggaaaagcaatgecaccccaaacttetgaccagaggtcatttgettecaaaga
tgctgccatectgtttattcactgtetggacatttggaaatggectcaggetcattaacacaatgetttggtttttgttyg
ttttgttttttgttgctgtcattgetgtttatttgttcagecttagetectgggggaggagtaaacaaagegegtggee
tctggecacttactgagegectgagecaccectetttggatttattecggggaaagattaaaaagcatttecattaagaaca
ggacacggtgtttgaaatgttgccatatatgaatgtatgcattacgtatgtagtttttaaaataagataaaaagttog
ctgggcacggtagctcacgcectgtcatcectecacagectttgggaggccaaggtgggtggatcacctgaggtcaggag
ttcgagaccagecctggecatcatggtgaaacccagtetectacttgaaatacaaaaattagetgggeatggtggecagge
acctgtactcceccagctactegggaggctgaggcacaagaattgecttgaacctgggatggagaggttgecagegagetga
tatcatgccactgcactccagcctgggcaacagagcaagactectgtcectcaaaaaataagatgaaataagataaaagtt
ggtgtcagaggctgecagtgtggcagctgectattgtecaatcagaggtagectggggtgaacggaaggeggacctgage
ggggcttgtctatgcgeggecggccaccagagaatggctegggatgtgageectgecttgecagtecttetegtgaaagce
tacagcgaacagtagectgtcteccaaatceccgaaggecagtegecatggagaagetggtetggecacagtggttaatgggg
tagtatggaagtcagaatgctggggttcaaatctectcettcoceoccatttactccagecaagtecacttaaccacttggage
ctcaggttacccatctgcagagtcgggtaatagtagttcctgectecagaggcettggagaacagtcagtgaggtgeegt
ccgaagggcttgggagagtgcecctggcaccecactecagtgtcecctcacacatgatggcttcgggtceccaggtgetgttceca
gagctgggagagccaggagcecectggggagagaceccggetecttagtatectggtaggtatctccagggcaggagggatyg
gcagtgaggcaggcatctgecccaaggegtgggtggaagectgatggecatctgtcagaagtatgecactggggeaaggatyg
cctggtttagtatttatttatagggcatgecccacccaggtccaagaatggattgataacactgagcacgtagtgaaag
gcacggctaaagtggagagaagagaagaggctgagggecgagagaggagccgecacacccactecagaacocggacgag
gcectgececttgeccageggeggtattaaccctgagattecgagecacaccaaagtgacategegtacacggtgaacce
tgtgtttgcaaaaagtcagaaaaagtcttcaaaacatectttaaggecaggegecgtggeccacgectgtaatetecag
ccetttgggaggecgaggtgggtggatcacttgagatcaggagttcaagaccagectgggcaaaatggtgaaatettg
tccccaccaaaaatacaaaaattagcecgggggtggtgtetggtgectgtagtetecagetactcaggaggetgaggeag
gagaatcgcttgaacttgggaggcagaggttgcagtgageccgagatcaccccactgecactccagececgggcaacagag
cgagactctgtctcaaaaaaacacgcaaaaaatacttttggtgtgtgtttecatgtaacgagctgecattttgeggett
gecetttgtttteccagtgtggggagggctaaggcaaccttttaagatatectgtatgttatttectegtgattttgettt
aaaagcaaaaaagaaaaaagctgagatgagttactaaatgacaataacgcctacttttcttttgaatteccgtgttat
ttgtatctgaatgtggtgaaagttttctaaatgtaatgttttatcaccagtaagtaggctgagtgatcacttactect
accagtatttaatacttcecatgttctgecccagattectttaacaaatacacaaaacacacttgtagctggeaacatee
actcgtgtataatgaaaacacacaatggctttcecttagaagttitgecttcttaagtgggttacacaggatgecctegaaa
atccttetetgtgggtogtgeagaaggtattttattoctaaaaatteecteotactcagecegggegecagtggetcacqec
tgtaatcccagcattttgggaggctgaggecgggtggatcacgaggtcaggagatcaagaccatectggectaacacggt
gaaaccccgtctctactaaaaatacaaaaaattagtcgggegtggtgcgggeacctgtagtceccagectacccaggagg
ctgaggcaggagaatggcgtgaacccggaaggeggagettgeagtgagetgagatcacgcactacactecagectgygg
cgacagagcgagactacgtctcaaaaaaaaaaaaaaaaaatcectetgetcattggeatttgagtgtaagacagetta
taccaaagtgggctcagacagacatatgcacatgtttacagactttctgectgeccectggcagteccactetgtgete
agtatttctttgcaggctaaacactcgctecateccaaagtgetttettttectggacaagttgcacatcacagacceaa
agaagaaaaagataatccagcccaactcttgttttttaatgtttectgtaataacteacatttagececatggtggetyg
tgagctggtacttggctaaaaagtttacatttttttccctgtaatcceccacaatageccgttgaagtagatactataa
ttatgcccatttacagatgaggaaactgaggcttcaactggctattetacttgecacagggtcacacagetgecaaagta
cgggagtggggactocagetatgaccacgaagetgggactggggetgecaaaccatectttgectgggtctgeecgttg
gctecagacacggcecccccagacacctaggaccgtggaacattcaggcecggaagggecectteccagaacatctaagecagg
ggtagagagtccagggtgctgtgagectggatggggaaaaatggcaccttgtattaacctecaaagcaaatttecageat
ttcctctagttttgaatgtaggcagcaaactacagtcatagcagtacctgtgacctcaccagtgggaaccactgatat
tttcatggtgtccggtaatagctgcagcatcttaaaaagtggtttgtgettgtegetacgttgecaattatggeggtga
ttagatctgctctecaggecttacgacttaatgtatgaacaaagaagegcacatatgatcacctececcagttttgettttt
aaatattagggtcactttgtaagttttctcaggectgetgttacaaatgaccacaaattaagtggectggaaacaataga
gagtgttgtcetecacggttgtggaggcaggaatctgaagecaggtgtgggecagggtecgggttececteggaggetetgag
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agggggctcgcctectgtectecectectaggatctgggggctgeeggeecatecctgtggtteccaggeatgecagatgeac
cacccagtctctgecaccatecttgecatggecttctoctectgtgtecctgtgtgtetetecttttttgteecttagat
ggacacctgtcecttggatttecgggcccacctggaaaatccagaatgatcttatecttgagacccttacctaagtggeat
ctgcaaagaccctgattccaaataacateccattctgaggctegttecccagaggetgeatecaacccactagagtgge
tatgtttcagtaactcgtgatectgtgtattttgettcatgtatttaaaacattctececggacaaggegtectgagatt
ccccaggctgccagaggggccatggcgcaaacggggaagaaacctggtctaageccacgecectettttcaggacgagg
atcttggaacceggacactgaaggteggggttgggecacagecggggatgggeageeceaoctetaccaeageacctecc
gcetggegectectecacagecectgeatectggaaaacagactgttecacacactcecagecagetectectacctgggyg
actgcttgggccgcatagcceccagttagggacagaaaccagaggtattgaacaagaageccccaccgggagaggegay
acccgggecccageeoctggaccetggeegtgggtgetacagaaggtegggggacatecggtetgegeggaagggtetgga
gaggcacctetcagggagttggacagagaggagacgecgteccagtggtggeeteccagtgaggectggagagaccagyg
tggcaggaagggccectgetggggeccagagcaagggcacggaaggcaggtect catggagecagggaccgtggaggggaca
tgggggacacattagggatggacagtggccggaagatteccgtgggecttggagattaaatecgggttecccaaagagea
agctgtggagaggggaagggaaagttgecctccectectteectacggggttettgtcaataaacgattgacaaaagacag
actcacaagagacaacagttttaaggetgtgccceecgececggaagtgecataaaaacaggagactcagcagtaaccag
atgggagcggtgcagatgtcecgtoctetgtgacagaaaggaaagggggectgggettetggggageggtagagacaaa
tgaggagagggtgagggaggaaacgtctgggcataaaggctgcecetegtggtgcagetatcagtectecatggtgagaaaa
tgegtettggegegeggctetetteoctggecacacagaccattactaatgaaaatgtectttatagatgtcaattttet
ttagaaaagagagttttttactttattttagggagctgaagagetttttttectgttggctggttetcagttgetttta
gctcaaagtaatcaacatgtcaacatggcatattttggggtgacgtattctggtctectacagteatattttggggtyg
acgtattctggtctcectacagtcatattttggggtgacgtattetagtctectacagtecatatttaggggtggegtat
tctggtctectacagtcatattttggggtggegtattectggtctectacagtecatattttggggtggegtattctggt
ctcctacagtceatattttggggtgacgtattetggtetectatagtecatatttaggggtggegtattetggtetecta
cagtcatactttggggtgatgtgtcctgagecececattgtttectagtetgaaacttecccaagaagectecacggtaca
gaaactgggtgggtgtgttgtcccataatgctttgaagaggcatttctatggaaacaaaagaaaaaaaaaaaaagcta
atcattggagctgactaaaaaccagtttctgagectgggggecgtggecggggcaggtttgtagatgttgggetecegag
catcttectgeggtttggtetetggecgatgtctgggeggecccacgecagecaacaggegtgagggtccctegecacctgygge
ttcgtggtaatctegetgatgagtatttcaagtegteccagectecagtttgecaggatttetgggcaaagggecagttttyg
ttcttegtgatteccaataagaacggtgggagaaaattgaaagtgttagtttgggagttgcagecagatactggaggaa
actagaaacatcaggaacccgtccagtttgtagacatcaatagataacaaaaccccaaagacgttaaacaggacaaga
atctaatatggggcgcacaatatggcetttctactgaaatatatgttctttetacatcaccectetttctactaaaaat
aatctcagtaagattattattattattattatttttgagacagagttccactcegtegetcaaggetagagtgtagty
gcatcatctcgactcactgcaaactetgeeteeccgggttecaagtgattctectgectcagectcctggagttacagge
atgcaccaccactaatttttgtattattattacttttttttagtagagacagggttttgeccatgttggecaggetggt
cttgaactcectgacctecacaggatccaccecacttecggecteccraaagtgctaggattacagacgtgagecactgtgee
cagcctagtcagattaacttgtttgtaaagtaagtctagcctecattaaaattggectgattatttgecacaagtgecage
aagaatagtaagtggccagctaggctttetttaggtcagetttgetggaacttttaataaatctcaggttaggettte
aaaagcctcttgaggctaagaagtcaagccaaggacttgatatcagacttcacctgcaatacctatagatttgggtgg
attcctctttcetcaaggttceceraacgtattettgagaattactgccaaaaaatcacagtecttteoctecaaccegtgagg
ctgcagaagccectttaatecaggtacaagggcaattttgttttecteccaacgggtttecattggetecataaagtcaac
cttagttccttaaagctactcacatctgattttatgcacatcactctcaaatatgatattecggtcaaacacttggtg
agctaaccaacatttccagttgtttectattacaaggcagcagatteatcttgaacttaagcaaataactetatggec
gtaaaaataaaaatgctaatagtttctaaattctggagagatcaggtagggagaaaagtcatcatttcaattttgett
ataaaagtgtaatgtaccagaatgctgtaagttataaatagtttcttecatttacattectggaaattettgecatecag
tggtgtgatcttaatgtatcagaaacctgtactggtcaaagtctteccecatgaaatcttctegaagacacaacatttt
agaattatagttgecttgcaaaagetttegggaaagcatcagagecaaacagttaactgtgtatgacagaaaggcttaa
aatggccttggctaaagatgtgatgacatcattacaatgtaactgatgaggaagtttggttattectgtggtgtatac
tttcacataataactagaattacaactaatatagaatgtatcagatttctaagaatttcatataatttctggaactct
tatatgaatatatatccatgcaaatataactcacccagagaaggttaatcatcacttcatattttacagtgettccat
gcaaatttagttgatcaaataagcccaatttatttaatatectttttattttatctaaaacaattttecctttaacatt
ggcaaaataatctatgtttttataaggagagaaaataaatccttttgagatattecaggggccaatectaggaaatece
aaacgttaattcagggtcaaaaagacttaatttagagtgtgtgattttggaaagttgtcaaaatgtcaaaaggttgaa
agcacttgattaaatagaatcccagatcattatgaaataatacttaattctcatttaatcaaagtaacaatgaaatat
tcaaagagaaatgcagaaagttagatagtttaaaatactcttagatctggccaggecatggtgggtcatgectgtaatt
ccagcactttgagaggctgacatgageggatcactagageccaggagttcgagaccagectgggcaacatggcaaaac
ccegtcetctaccaaaaatacaaaaattagccaggcatggtggeacatgectgtaatcteagetactegggaagetgag
ataggaggatcccttgaacccagggagattcatgecacagtgagetgagategeaccactgtactecagectgagecaa
caaactgtatatacacacacatgtattttgtgtatatatatatatatataatatgtattacatatatacatacactat
atataatatgtattatatatatacatacactatatataatatatgtattatatatatacacgctatatatataatata
tgtattatatatatacacacaatatatattttttattttattttttattttttattttttttaattagetgggtatgg
tggtgcccacctgteteccagetactecgggaggetgaggtggecaggatececttgaageccaggagttgaggetgegat
gaactatgatggtgccactgecactctagectgggtgacagagtgagaccectgtctcaaaaaaaaaaagaactagttea
cacccatgtttectectgetgceccaaattgecactectectggagecageccetgaaggtggagaccaggcacctgetyg
gagcaggaactcttecttcaccggecttetgttggggececcaggatectgeagetgtggeatccacagggagtaaggee
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agccacggaggtecttteatgtcaccaagetgcaggggaggaaaagtgacatcagacagatcaacaggagaaaaceca
ttttaatgatatgtccacgaatgggagtcccacacggagatgaaactgggggaaggggecagatggecggaggegtetg
cgtcatcctcagetgcaggaagatacaggactgtggggetgctgeaggetgaaccagctatagcaggggagttgactyg
gtgaatgaaggtggtttcegtcacgeggacatgegtectectecaggegatcagagttacetggagecegetetececteecegge
atagagacctttacgaatggaaatgtctttecatttetetcccagacaggecagectgggcagageccacteetgtgtetge
agttactcgaaataatggatatacccaaggcatgtttggggtggecacattctgececctcaagecatgttttggggty
gggtggegtgtectgagecccaacccaggtgtcagggetatggaggggacat tgcaagggggcectagaggggectcta
tgggccttggagatggaatcagctcecccaccaggecccaggacagacctggctggggagegecagggaggggtecceag
tgtgaggacagcatggggctgcecctcecttccagcagctecgagegetctcagagaaaaacgaaattctettttataagag
aaacttgtectetggtceccatgtgttgecectttgggecactggecatgagtaatetgagggeggegetttecteactgeag
tggcatcatacagatgagggctttgctgatcattatctggaaacagtgatcactgteccattcacagatggggaggct
gaagcctgggagatcaattecatgeccaccaagatcagetgcaggecgggeccaccecatgectgaggggagaaggggacte
tcttettecacgaggectggtggectgeggecacctacaaagacaggttaacaagaggaccectetgeetatcacgageectgg
tggctgccgtaccagtaatgaaagacaagttaacaagagggccgtgcaggcttatttacgagaagttccatgtgacac
aggagccttgagaatggaacacccatcgaaccggggaactcetgecatattttectectgggtttgtggggtgtggacag
cacggagcgtgatgaaaggatacaggcggctgggegtggtggetcacgectgtaateccagecactttgggaggetgag
tcgggcggatcactaggtcaggagatcgagactatactggctcacacggtgaaaccecatctectactaaaaaatacaa
aaaattagccaggcgtggtggegggegcectgtagtecccagectactegggaggectgaggcaggagaatggegtgaacca
ggaaggtggagcttgcagtgagccaagatcgtgcaacaatgcgagactccatctcaaaaaaaaaacaaaagaaagaaa
gaaaggatacagacatcctgaaccgggggctggggccaggtctgaaggetetgateotteetttettetgggtetaggg
cacatgagggtctgtgacctaattcagaggaaggccagagaactcttttatggecetgectecagggtgacagggageag
gagagagcatacctgctttccecectggettctecagatgeccacegtgecaggttttggggtagtggtatgtecttgagecca
atcagtaccctgggggtegtggecggecceectecctecatgecacaggetectetggagaggecactgetgtatecee
actgtgagctcecgatctgagetgectatgggaccacacctgagaacceccaagggtggcactggcagacttgaggtgec
caagtgaggctyggtgcagccectectgecctgecagtetgggcacgggcececctgggecategegactectaccttectac
cagcccagatgcagggcctgagecggecagggcettecacccageccagggtgtgteccecctaccagaggegetgeattyg
gataggaaggacccacctgtttceccctgeccagtaccagetggcaggecceecegtggetcagggtgectgtgaggaggg
gtgggggctctaattgectecacctgectgectetgaggtgtcaggecagggttgggggtggecacctggggaaggetaggetg
agggggcaggctgccectectgecaggagaggtgcagtatttcactgggtectttggaaagggecagggaagetectget
cgcccgtactgcaccatttectgtgatcttagecaatgacttceetggetecattttctccaccagtcecgaatacatgag
ccagacccgeagetttcectettecacagecteeotggectocgggtecacctgggtggtgeccaceegecagactgggge
ctggtggttgtaggggacggggagcagecttgettcagtgtgggtcattectgactgtgagatggttggggggecagygy
gttgtagagtctgtgggaggcctecggctgggectecagagaggggtatetettectgecagaaaacccagecacecttace
agatgcggtcaggctacaaagggaagatgtgecteccctetttagaggcaggtgattecetgtgaatecgatgaccgagat
aaggtgcacgattcagtgggcaaggcaactcaccatcctectetttatggtectegecaatttgecaccatgcacaatgea
gggtgaagtcageccccaaattacagaggaaagactcectgeggtetttgtecagttaaacaggagatgcaaactecaage
tagttaatgagctgtgatcggecacgetcacgattcagtgecaggtcectetectteetgetatcacagtetttgecgget
gcatcatgactaccaaccagtccectcataattacaagagtcteoctgtecatgttttcttctggagecgaggecatgetece
aacttgettctgggttcttaatttttgatcagggacggctecttgactaattatttggecagtaatgagggaggacaga
tegagttgtgaaagtccccceccaagettttagaaggaagectgcaaattaaaaaatgaggtattggtaaacaggatgcet
aattggattaatatgaaaatgatgaattctgataaaaatagcaaaatacacegttgtaagattgaggccagtataact
ccaagaattcattgtctaatgttcagetggtcagtctggtctttgaaagtattagaataacagaaagagtctactctt
gacgatgaagtatacggttagtaatttatgcaaaacagaactttaaaaccggaaggacttgatatgagtggggtgcat
ggaaatcattcgtattttgaagtttecataactetgaccectaggtectttggtttgtetetettttetttttttettt
tttttagacaatttctcectctectgtcacccaggectggagtgcagtggcatgatettggectcactgaaacctecacctece
caggttcaagcgattctectgectcagectectgagtggectgggattacaggeatgaaccacecgtgeccggeettttt
ttttttttttttttttaagagacagaatcaccaggcaaggtggectcacacctgtaatecccagecactttgggaggecaa
ggcaggtggatcaccaggtcaggagtttgagaccaacctggccaacatacagtgaaaccccatctcectactaaaaatac
aaaaattagctgggtatagtaattccagctacttgggaggctgaggcaggagaatecgettttgaageccaggaggegga
gtttgtggtgagctgagatcgcaccattgtactccagectgggecaacaagagcaaaactctgtctcaaaaaaaaaaaa
aaaaaaaaaaaaaaagagagagagagagagagaatctcactctgcagectaggetggtgtgecagtggtgecagtcacag
ctgaccacagcctccaactgectgggctecaggeccatecctecttgeectgtgtcctgagtagectgtgaccatagacacacac
caccacatccagttaatttagttttgttgtttecttgettttagagacagggtecttgetatgtatececacactaatgaa
tgtaaaatcttaaaatggtgcctggtgecagagtaagetgtgtgttggtggggtgtaattatgggtecatattgacagtt
tcacttctgecggcatgccctcaggaactcactgatgecacacagagggacctgctggcaaatactgaagagetgtgggy
dgaaaggaaggggtctgacagtgaaggtgggtgegtgggeggggggettttaatggtecctetgetggetecectecee
accacctcctgeccacceteectggecttggetgeaggetagggtgeecetttgacctcaaagaggectgtectgtgtgt
ctcactgagcaggaacaaaccgtcccagaageccttecagetecggaagtgagtaagecattggecggtggggatggtgcetce
tgagcagacgcgactcagtgecatgcgggegtectcteccagggeggetttcagactgacecccaaacagagggetecag
aaaagatgtttttcaatgagggacatttatggttggcaaaaaaaagtggcteccccaaaggtcttcacgtcccaateece
cagaacccgtgtctatgttattteccatggeaaaggggaccgtgattcagetattttgagatggggaggeccatetgge
aggatccaggtgggtccagtgtcatcagggggecccacaagaggggtgagagagggagctgatgatggaggecagaggt
tggagggatgcatttcagagatggaggaaagtgtcacatgeccaaggaatatgectgecggaagraggagaggacygggga
ggtagggattgtcoccagggectocagaaccaagagaagacaggggagtagggattectoccagggececcccaaagacag
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gaagagggggaaatgtattctceccecggggtectecagaageagecagecctgececegeagtttggetttageteectggta
cccatctcecggactetgacctacagaactgtaagagagtaaatttatctecattectgtgetgetecattgtgtggteattyg
gttacggcagccacagaaaacagacagtgcgcacatccgeatggtecectectecagetettgectgataggecataaac
gagggcagctgggegcggtggcetcacgcettgecaatecccageactttgggaggccgaggegggtggatcatgaggteag
aagattgaaactatcctggcccacatggtgaaaccecgtttcetactaaaaatacaaaaaattageccaggegtggtggce
acgtgcctgtagtcececcagetattcaggaggctgaggcatgagaatcgettgaacctgggaggcaaaggttgecagtgag
ccaagatggagccactgecactccagectgggcgacagagagagattectgtoctcaaaaaaaaaaaaaaagaaagaaaaa
aagtaaaaaagaaaaaaaggaaataaacaagggcttgeccctgtagttcacatctggaccacccagettaaaatagggce
aggggagttcaggaatagetttgcaaccecttgtgttacggtgecacaggtgtgcaaaaattctecttgaactceccett
cagtgtccccoccagggetcatggecactgteactetgtgetagttgetettcagaccagggaacagacttggecatgg
ctatggccagggtcecagetgetattgectectoctgtcaceccacccaccttttgtetecaacaaggatgttgagaggag
ccaggcaceagectecctgggttcaggtetttecteteccctecactttectatgaactaggggtgggggaggaggagt
gcctgccaggaggtcactgcageccaaggaacccaaattggtgtgettgagaatgaceccatggatacactttecaaaga
gtcacceggctgcgatgaggggccatcteccctectggageccaacageccatgagtagetgtcacacacatecegtgecag
cacctagacacacatcegtgetgtcecactecgtgetgetgecaattgtgggggaggaaggtggecacagtggecagegaca
cacacttcecctcteccaaaattggggeggggetectcaaaatcctectgaccagecattaaagattcagaatttgatatta
tggctgcatataatgttgaattatctgaacttgctgcacgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtattgttg
gtaggaccaaaacggttaattatcagcaatttcatggtttgacctaatattttaaaagagaggttcttacctgetgga
agcatgtactggtgtattacggatgagacggtctcataggtggaatttgetgtgaaatgccccaggaaacaaaaagec
agaggtcagagtgatgagagctggggacgggtggatgggttcctgggecgtteccctgtagtgetgagtgtgettggaa
gtgtccacaatgaggagtagaaacgagtacaaagctgggtggagacagcectgtectggetgecctgageteggeeet
gtcagtcegecttgaggagggt tggggggagecagggatgecagggtggegegtgeatgecaggtggecaggeggeaggtyge
tggcteocaggcccgtetceccagececagggctecaggccatgetecgecceccagetgecctgecageteccaggeoggeca
cgctgecgeetagtttegcaacteccaatgtcateacctaggtgacagggacgetgetgecacegecegectgegggayg
ccaggagccagccgagggccacttecacctggecccaccgaccectecggggeccaggcttagecaaggtaggecttggg
cttggctcgecctecteteggectgagteggggggagtectecttgecacegtgggtgecagtggetecegggggoccacc
ctggggtgcagagagcccecetctacggecteccaggaggeggcttggaaatgcagtactgttcaggecaggotggggag
gcettgcccacagttctectgatgggacaagceccacagectetggggagecatetgeeccaagtggeacatcagggetece
tcgtgtgaccectaggatcgggggcagaagtggectetggtacecgecacctecaccecttggacccaccaggagetettt
ccacttectgccaaggaggcgcagagtgactgecccagectggecacgtecegggagctteeceggectgggggecgecatce
ctcagcctcacacagctgatceccagaaccteccecagtteoteccecageccectecactettttgtggecccggagectetee
cggcaacagcaagccatgccceceggecteeccggeactecacgecagetacteccaagectgaccatgacgtggacggeag
gaaggggctgggcatgtcecctgttecettctgectgggtectgctteccagggctggacteccaggetggggaatecteayg
ggacccatcaaactgggggacaggggaggggcttgtggggatttgetgtgaggagggcagagtgtgtacgtggecagtg
cctgecggacacatgtgtgegecatatgtgaataggtgtgtccatgtgecatgtatgtgecaagtgtgttgetagaggtgag
agggtgggtagggaaactgagtgaccagctcctecectgaageettgggggaatgtcecgaggggccagggectectggat
cctgtteccttggetctttgcaaagteteccagectggectectggatgggecatgtggeteggggggegagaccatagg
ctecttectggettgetgtgtegetotgggtgegttttacaccactectgaggatetetetgetecateectaaggcaggg
atgatgatggggccaggggaccacatgggecacaggtaaggcagggatgatgatggggccgggggaccacatgggcaca
ggcttctggaatgtgggtgtegtectecctggggtecegecagtetgaactcaagactcaagagecccatgtecaggtgyg
ggatgtacaggagccccttagaagtggggaagaaggccaggcgtggtggctcacatctgtaatecccagecactctggga
ggctgaggcgggtggatcaacagaggtcaggagttecgagagraacctggecaacatggtgaaccoctgtctotactaaa
aatacaaaaattagctgggcgtggtggcgeacacagectgtaatceccagetactggggaggectgagtcagaagaatcat
ttgaacctggaaggcggaggttgcagtgagctgagategtaccactgcactccagectgggtgacagagecgagactet
atctcaaaaaaaataaaataaaataaaaaagataggaaaagaaaaagaaaaagtgaggagaaatgaggaggaagtcga
gcaatttaaccccaaatggtgcecttcectceccagecagtecactectgttectgtectgacctgacctgetgggecececgeecaget
caaaccaaatcatggattctgtcatcgcttcttecacggagecacctactgtgtgeccaggegggtgetggggectgecageg
cagagagcagtcagggcttggtggtctggeccgcaaagagtcagcatgtgaatgtetetecatgegatgggtgetggyg
agggaggagccectggcaggtcectggggaagaccagegtcectecttaaatgggggtgegegggecctgaggagtgaggette
ctgacagcecgtcecctegtgggtgecatgetggtecagagtggggtctggetgracagectecctcagggectgggectgga
agcacaggtcggctggecacctgtcecaggtttcagggttoccagggectecagetggaactgectcagggatggecaggggt
gggcctgtecctggagaggcgtggggtagtgggagetgggagecgtgacgggaagcageccectcagacctggagtagea
tggagectaggatccattgtgaccttggtggtectgtacectgtecageteccagttgetgttectgectcecteecctygac
ctactggetgceccaggetgececttggecgagetecaccatggecagtgecectecattegettgtgagtcecacaay
atcacagccctgeccecagggectaggecagetecttgggectgacecagecatecgtegggagececettegtgacgggggea
aaggctggatcgttgtetgecectgecaggagecggggcecteccagaggacgggetgectggegggaaggtggagetcace
ggagcccagcectaagccagetgtggtgettetgagatgtgeggecctgggcaggetgetegeccteteggggectetyg
ggaacacctggggacttccegectgggttectetgaggattgaatgagecttgaaaatatggaggatttggcacagggaa
tgctgggcagcaatatcagaaaggcaaccctgagagceccageggacagecactectgaggaacagcagtggetgectetyg
gaaggagtgaggggtgggtggaccccegtgatcgectgecacgggggaggtcacggggetgageggecaccactgtgeag
gggaggtcacagggctgagceggetgactccagaacaggaagggaacacgccaggagggaggattgectcactgagteag
ggcgggactcagagggacgcatgacaagttcagggagttgacagectgtctggaagggcacgtetgetcagacegecagyg
gtagggagtggtcagcagggagacatgtccactggtgcagegggegtgteccagacecccttagagaaaageccagagce
caggggtgaggggtatgtgtagggtggggacatctcagagtggageatcccoccaccaagggtgtccagaggagggtgac
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caggtggggacagcagcttgagaagggtcattctetettggttggaggagtggaagtgettetetggggaaagaaaga
agattctggaggacagcacaggcacttccaacatgggegctggececgcacaaaggctagtgacaceeggtgtgateect
tggggtagaaagggggtgtgagaggaggatcggagggggcagaggacagggatgtgtetgtgecagaacgaggetgtygyg
cagctccagcgaaggcggctgeggecccatecagtcacctgeectgetgagggecagegetgtactecatcacetgtgaac
acaggtatcgactcagacacccactctggecataagecteccecgetetgteccagecctggacecectecaccecctateett
ggcagtcggtectetgggtcecttettecctgtgeccactgtgetggtetgaaccteeccttagtgacagatectgetectac
caccceegecagggtegeecttectcectaacaggtgggetectggcaggaaacatcaccaagetecagegececagttee
ctgacagggccccacttecectectgeegecaacctegtecceccaagggecatgtecctgeccaccecttecaceect
ttcttagaggaagctcagccecatcaggeegetecatgettctgaceccaccteccaaaccetectgaceegettaceece
aggagcaccgcccactccaaggcgcaagcaagetggggetggggtgecagacttctettecaccacccacectecteat
acccagectcectgagggcectcacagacatacatgatttgectecagtgggecagggttatctgtttacecgegttgeatyg
cceccegggcatggagetggeaceggetgecgetgecaactgggecactaceegtttcgaggacgectecattecectgagag
actgaggataggctggtgctctgcaaaagggtgcecggagaccactgtaaaagtggggtgagacacgegtgctgaccatg
aaatggagaggcactcgaaggagccagggacccggcagccagcagacccecacctttecgeeceegtgtgtgeagttet
gtcgctecagecetggtgectttgggaccegggectcattggttettectecactgecaccacctgatactaaataaccyg
tcggtcaatggcaactcgatacggtttatggggcatccacggtgtgeccagatagaggagtgetttegettttgatat
gcgtagagttacttcattecacctagcgettetaggaggcactacaattatectecattttacagacaaggaaacagag
gctcagaatgggcaagacatctatctgaggtcacacagetagagegecggcagaggtgggetgegtgggecagagecagga
gagggaactggagtgtgtgcecggecagtgctgyggcttcagggcacgaagcggtggggcaggaatcatgtgtettggta
tgacccaaacacatatatgacagcaagaaggectgggcaggcagcagaggacaaggegggeectettggatgtetggat
gtggattgggcctcaatgtaccggtgaagatagatggacaggcaggggatttecagagaggggetteccaggecagggt
gcggggtgtggetgtgeggtgggaacacggactygggdagggdattgecagecegggececgtgecteccttgetecagetee
aggtcaggccagggtagagccaggcetgctgggttegacctecacectgaccagetgtgtgeccatggagggetggtet
tecetetetgtgeatgtetectggttggtaacaggtgtgtggectcactgggeegtegtggggtggetggaatececg
ggaattagccatgctttggtgtttctacatttcacttggectgagtgtgaactgacccaggaagetggttgggggeace
cccacccacggggggtegggecattttggtttggtcatggectcaaagettectggggtgaggetecagggattecececag
actgtcectgggecatctgecteccectececteccgettecegtgggeccacggeccaggagagagagggcagcttgetea
ggcacctccagctgtecgeatatttcacacggtgcacgetacccocacegtgggaggetgtgtttgtetttcatececea
tgctgggctteccecaaactaggggagtagggecagcaggegtgccatetgtggeggtgaggggggetetcagecgeate
ctcectecaccaggecectygecggacaggecttegtecctgececctgacctgectgacgaagcecgtectggecaaccecectgtetg
aaggacctggecccatogtaccecacagagggaggecacatggtccttagectectgtegggaggggcaggcaatgetgyg
cagagggccttgececctgagagggaggecctectggeectecactecgggggacecctgtecttggeecccageetgeca
agcgagagcggeccctettettgeggtggetggaggggagagtgaggececttggcacagagggecccaggaggetgg
gctcectgatgacgccctgeaggaattecgectgggectgetgectgggagagecgetgtetecacacagggecagectgect
ggcttcattetggtgcgetgaccgeecgaccectetgeccaggegggggetettectgggttectgggtectgggacctg
cctgagtecectgggaaaagggcacaaggggattgagacggtetecteccacaatggeccaggtgtetecteccacaat
ggcccaggtgtctecteccacaatggeccaggtgtectecteccacaatggeccaggtgtetectcecacaatggeceea
ggtgtctectecccacaatggeccaggtgtectecteccacaatggeccaggtgtetecteccacaatggececcaggtgte
tectececacaatggecccaggtgtetecteccacaatggeccaggtgtetecteccacaatggeccaggtgtetectee
cacaatggcccaggtgtcetcecteccacaatggececaggtgtetecteccacaatggeccaggtgtetecteccacaat
ggccccaggtttectttgecacttecagattggaategttgatetgetgaaataacaggtaaaatcattggtggtttggg
aaccaceggaatcagaagtgcattgagatgtttgetttaggggtggcecggggegggtggagttectgggggetttte
cctectecctgaatggaggaggacacccetgcaccectectgtgateccececcttaagagecagtgtecgggatggetggg
ccagacggggcagaggggcectgtgtetectgeeraggetgagtgeggacggeteggtetcagagetccacegaggggt
gggtaggtaacagcagccctgeggccagggcecectgecaggtgggagtgggtgteccecatggggagtgectecttecaga
gtgggctcagtcggggtggagtgtcetggcttatcaaaggtggttgtggagecctgtctgecccaggecctgggcagag
gtggaaggggttggggaactgacgaggccttacctgtgggeccatggecaaggaaatgtetggtcteeccaccteectgt
caggtggtgaggggagaggatggggcgtcagceggagacggggttcctagaggaggetgggtectggectggectgga
gagatagggatgagatgggagggcaggaagggggtggtagacaaaggctgaacacagagagcacatagccaggcatgt
ggggactggggacaggggacaaggagggcacccatggggacaagagatagggagaggacagagggacaggagacgggy
agggacagaggatgggggacaaggaggggacaggaggacggggacagggaggggacacagaaacaggagctaggacgyg
ggacagaggatgggagaaggadaggtcaaagggacagggaacagggaggggacccatggggatagggcagggatctat
ggggacaagggacagggaggggacagagaaacaggagatggggaggggacagagggatgcagacagggaggggataga
agatggggggctaggggacaaagggaaaggggacagggaaggaacctatgggggacagggagacagggggacagggayg
aggacagaggaacaggggacagggaggggatgettggggacagggagggaatgecttgggacagggcagggggacaggyg
ggctgtggctttegtgggaagctatggaagacgaggccagaggggttgggcagggtgagatgagagaggctgagagec
cctcaccggcetgeggactectececacagggcagaggggageattecgggtgeggecaggecatcagaggacetggget
tggctggagtcccagctcctcagcecetcagtagetttgggecagecactgggecteetggecteocacttgetecatete
tgaactggggcagggttggegtgtgagecctgaggeectgcaaagtgectggecageectcagetcggagecatggecaca
gcacccectcectecgecacggecccgacagetgggegtgegttetgetgtgggecagetgeectgagecaacgtagggtge
taagcagcatcccectgtettgeacactagattceccacagecacecteotgacceegtggaaaatgtecccacatgggaatat
cctetgggggtggaactgeccecctggtgagaacccctaggctgagacctecagaaggeecctgagtcaaaccgagaagtea
tcagagagccttgttttcagetccagggagecttgggcaggectggttttectgggccacacagteececctecccageccac
ctgtgctcecegtgggtcecggggaagetgtgggggectaattgetggtgtgagttectttectgttectgagtcacacgt
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gtgtgggggctetcectgtggtgecagctggtacageggcececectggagttgaggatccaagecaggetgaggtetgggtt
tgccggagggeccteggtggetggtetttgtectgeteccactgetgtgggecactgtaggacttggaacgetggteac
ctttccagecectggcaaagggaggggacttgtcectgaggecctecatggaagttggggecagggtcgaggtgecctgettect
gggtgtgccagcagectacagectggetacagegtaaccaggaacaceccagecacaactgtectttgecaactetgtgee
ctgacttgatggtgccagggctgggggggtgccggcecagcagcetecccaatgaccacceecaaatgetgtggecacac
aaagccttccactgcaagacctgtggtaatacacactggacgceccctgttacaactgagaactcatttatttcattte
cttecettecettttttttttttttttttttagagttgtgagtctagetetgttgeccagactggagtacagtggtgeaa
tcatggctcactgeagectegageecctgggetcecaagtgatteteccacctcagecacectgegtggtttggactgeag
gcacatgccatcacgccectcatgceccagectaatatttttttaagtttttggagagectgaggtectecctgtgttgecca
ggctggtctcaagcccttgggctcaagtaatecteectecttggectectaaagtgttgggattacagttatgaaccea
ctgcacccagceccatceocteoctagactaaatettecttagaaaaacctacactteocaataatgtatttgeattttatga
tgttgataaaacttcctaaagatgtcttatgaaattggtcteetttcececattgatacacatgatttttaaaactatt
ggcaacgtttcaaaagcaatttctgttttgtcccagaaccgtgateccettgtgaacgaattttecaaattaaaaggea
aatggttgggaaaattggatttaattgaaaggccattttattagaattgacttatttttctegecactgggateettyg
cctgaaaggcggetgtgggcagagggcacatactocccocctgecccagegecagegteccctgecacceccaacagagette
ctgttectcatgeccagtacteccagatgectgeggagecagteatcagetecaggtgtgtgaggecggttgggggage
ccetgectggegectgtgectgtgagecagtgttectgtggggecctgggaccaatgetaccagegttggegttttece
aggaagttgggaatcaggcatctegtggettecggttcaagttectcegtgtgetttaagtctgggeaggttteceggyg
tcectggttttggetaatgaggaaccegattcecatgggggaggccggtggetgcagcagggeccegagcagtggeaag
gctggccectcecatgacagtgtcetcecectecagggggectgteccaggctettecatgactececctggaggettgttaaaggy
gcagattcctgggecectgecccageeccactgtggggaggggtgtectggaagatgecatctgececagggetteegget
ggtccacacgcectgecaccetggaggceccactgeccacatctcaggcaaacaggectggggatgtttggggacecaacte
ctggcgtggaggaagccecttteccaccecacatgectectggtggtggectgtectgtgagectggagggeceggacgg
gtgggatcggggacccacgaccacgctcgetggectetgtectgtgeccaggcagggatgagaggeccaagetggtgte
ctgcagtgcacagtgggtgecggtecaggggatgtggaagctggagtcteccggcaggcagaggecdgcecgectgacaagaaggy
tcgetgttecctecattecagggttcagtgggaagagagggtgtegettcagggggagttcacaggatgeecgacttgaaaa
tacagccaacgcccatgtcecaggcataagatcacaaatcatgttttgecgaccagttectgtgagecctgagecetyg
cgcggagggatgccecgtgeacacctgttcacggaacccectggacctecagtaggggtgeggegggatgeegtegget
cccacgctgtetgtetoecetgtecectetetectttecctetgtttetetgtetgtectetgtetgtetetgtetecetgt
ctctetecatectetetetgtetctectecetgtetectetgtetectgtetetetecatetectetgtetectetttgtectt
gtctctecctgtetetgtetetetcactetectgtetetetttgtecttgtetetetgttttgtetectotttgteectyg
tctectetgtetetgtetectetetetcectttgteccttgtatectetetgtetectetttgtecetgtctetetetgectttyg
tctctetecgtectetetttgtecctgtetctetctgectitgteteteteegtetetetttgtecttgtetetetgtt
ttgtectectetttgtceectgtetetetgtetetgtectetgtetetectttgtecttgtatectetetgtetetetttgtee
ctgtctectectetgectttgteteteteecgtetectetgtctetettectgtetetectectatetetttecctgtetettt
ctgtctctectttgtetctctetttgteceoctgtetetetgtetetettectgtetttetetttetttgtecttgtetet
ctctcetetgteteteteotteoctgtetetateectgtoctectatgteotetgtetetetttgtecttgtttototetgtet
ctctgtctetgtetetectetgtetttgteccacettagecttgggaggggacagetcacaggetgacagatgaggtea
tgtgtectgagcatgaggttttcaggtetecaceccacgctgtagecatgtcagagettegttecttttecatggecgegta
atgttecattgettgectggecaccacatcetectgtgeccggecetetgetgatgggegtetgggetatgtgecaccgtte
agctaccaggaatggtgctgctgtgaagggagctgggattttgtcatccacctgectgtaggatggcaagteccattteca
tectectggactcaggtggeccatcetacaaaatgaaggggatgecgacccagaggectetggeggecaaaaccetteccagge
ttgtectettggatctaagggaatttectttectecgagtcecagecectecagtgetectgecettcaggaaacatgece
tgggaccectcacttgtgcccaccecagecttggeccacatacctgcaccaagaggetaccctactcatactgeteage
ccaaagggacccaccgtggggtatgggecaagggegggttotgetetecececeggggecctgtgecagectcagetggac
ctgcggttcectgcttectgtcacactcteccattttaaattaacggaatggtgegotececatgeacacectecagetee
actggggttttagcccagececaggatecggaggectgcaagggcacaccecacctggecacgtgatggtgaagtggggtyg
gggcagggcaaccaaattaacttctaattctaagageccectggagecattcatcaccagecacttacagecgtgtgacct
cacacaagtcacttaacccetectgagecttggggctectgaaaagtggatggageggtcacgeccacctgggagaggt
ggcttgggccagcaccectctaagetgettgteccaggecatcatggetcacggaccgeccectecagectggectgtgece
acttctccagggeceocggcacgtggeagecacaggettetatcagetecegectgectggggaaggacaaaaacgacag
gtteccaggeccatggcecctgecacccocegetggececgtgggecaggtccaggectgectgectgagecattgcagggeggtgge
caagccectgtccecatagecacctecaccgaggacetgggaggcetggeccaggggagaggtcacctcagecggggectggggyg
ctgtgggcagggtgggctecgggtttcoectgtecectecceccagetgtgetctgectggacactgecacctecteatgg
gtgtccagggccactgggagetgggeccaggggttctcaggggagecaatggtggagacaaagaccageggacgggegce
tggggtcagagctctccaatcectgggtgtetecttectcaaggegtgaccaceccaggecagtggeegygectgecaggacag
ggcagcttcaagttcccagecttgecaggecttecctgtggecctggggtgcaggaaggagececagetcagaaggega
gggggcgtctgtgteetgcagcagtgggcacagetaggectcectageecgggggettggetgcagectecagecgecageect
cacacacgctgttcecccaagatggggtgaccgggaceggagccacctecraggteccgggeat cagggagaccacaaace
tggctgcateccecaggecaaaccecagacacaggggategtaacagaccacaggectecacacacttgttecggeccaa
gcatcececaggccaaacctagacacagtggatcataacagaccacaggcectcacacgettgteceggeccaageate
tcaaagagtctgetctoctgaaggecectcaaggeagecccaggagegggtgttgetgtecaceceecctettecaaggega
cggctctgagaagctectgectgeccagggcacceccacggatgggtetgatecaggeccgecaccteccaaggcagay
ctgcccacctggectteggttteccagecgeggggaacagggtggacgaaatgacagtggagagggecacagggagggea
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aggcgggggcacctgcteccagggatgcecccaggcaggcccacttgecctgecgececececaccgaggctgtcacaggagyga
cagagcacgagttcccagggtgctecaggtgtcattecttecttectgragAGCGAGCTGCCCTCGGAGGCLGGLCGTGG
GGAAGATGGCCCAGTCCACCGCCACCTCCCCTGATGGGGGCACCACGTTTGAGCACCTCTGGAGCTCTCTgtgagtge
gcttggctggceccagagectgggggccceccctygggaggcactectgggectagectcagecaccttecgetgggetaactgag
ccagagcaggaggggtggccccgggaggactctgggctageeccagecaccctcactgagactttgggctaaacttgg
caacccectecactgggattetgggctagectecgaccacccttgetgecactaactggaccagagcaggagaggtggcteca
cactagtcttgggctagecttagccaccetcatecagettggggacagggegggtecggaggggcagggaagagggactyg
ctgcectaggecttcectggggatgcaggaccaaaattcagactettttectetggecagetctggagagggececatgg
ccagcagaggcccadgaataacagageccatgactggectcectgectcectectggeactcacagecagecctggaatggecaggat
ggaggacagagatgggatgagagggaatgggaagggcaggagacgtaggectcaccaggagtctcaggctagecttga
gctctgggectgggagatattggggtgacacecaaactggggactgacgettetattttectetecctgececcagGGA
ACCAGACAGCACCTACTTCGACCTTCCCCAGTCAAGCCGGGGGAATAATGAGCTGGTGGGCGGAACGGATTCCAGCAT
GGACGTCTTCCACCTGGAGGGCATGACTACATCTGTCATGgtgagtgggggggctgecctetgcaagaggactggagt
ggggacaacaaatgtggcctgtectgtettgggagecctggcagaaccaggagatagectettggttgtacagettece
ctgtgggtttetgaggacacttcaaattgcaaaggagaaaatgtatcagectcatgtaactgtcaatccagagatagga
atggattcaggecatggctggatccaggtgtaggaagggettcaggcatggetagatecagatgtaggaagggettcag
gcacagctagatccagatgtaggaagggctttggacatgggtgggtccaggtgtaggaagggcttctactggtggate
caggtatagaaagggctttgggcatggetgtgteccaggtgettcacagectgectegectecagtctettggtetgettte
cecctgeagtgactttgtttttaggecgeatetectetcatggtgaagagtaccaggetecaccageatgeectatcece
tgtggagaggagatccctettttecccatagtccageagtecctgecteccegttgatectgaatgtggtecatgggeccate
tctgageccacatctgtgectectgattggectggectecaccatcagtggaacagggtgacaatggaatggagtggggt
gggcctcecccacacagggacccccaaaggaagatggaggtgetgtttcecaggagaagaggactggatagggggcaggce
agggecagtgaggectecggcaccecatcttggecaggeteoceccattecectgggagtetcaagecetgeccecattgget
gctectetgggggaaaaggccaggetgtgggagetggtgggggccacgetectgectacctetetggetgeccatage
caggcctcgactgtgccgggaggtggatggcaggtgggcaccacacgtgaggagagagcaaagatcccgacctgggayg
gcccagcgaggcecagecgtecccgetggactegtecagetgotcggececgeccacaggetggetgeccaegeceegect
ccgecegeccagggattegtaggtggggaatttgtttgegetgeggaaaaccageecgaactgtggggatacgeggaac
agcgcgtectggggecagggtegggcectaecctcacttatgetcageccgaaagggagggaggegatgetgggectetyggg
ggcctgagagcacccggcectggeectectectecectecaagteccecatteccaggagetggagecectteettgeccetyg
cgcacgactgactgtetgaggcatgggggtgggcggeccagceccaccetgagecactggagggagtgggggectgtgggge
tccagtcagaacgaacagagtgaageggggtgggggagtgtagaggtggaggggecgtgttgectgttecgtetecat
tgcggatgetgggectggeccagagecatgtggggecagagaaggcaceteecttgggeagecacagtececeggggggtea
attcctceccgaggagecccctcagectgtatetgagggttcgacecgectgececetgeeccteccaccectgetcaggagac
cgtcccagtggaaacactcecgacagtgtetgegegtgttoctagtececgtgttatgggtgaggaaaccgaggcagatget
gggaaagggtgggctggggatggggecgggtagtgcaagaaagtgagactgeaacctcteeectetectegetttggaa
cagttctgccggctgctctcectggggacaagggtectgaccccacceccteccaggtcecettetggacatecgtgtect
ccaatctggggaggggcaggaactggeegetggacceccagggagggagggaggaagacecataagattgtecectgag
atccagaagccacctcccaaccccaagttgectcagecactecccctgeagagggcagaaggecectaagatggeacag
acccaccctgtgtecgggaggaggacctggactcagggaggcagaaggagcagttctacattecctgagtgggtggageg
tgcttgtecctecccagececggagggttcectgageteccatatecggggtetggtecgagececegectgetggaacgt
gccactccceccagccacagggtgacagtgggagectecgaacctecgcaaacagcaaggtggctggatctgtetggeage
gacacgcctecteccaaagecatgtatgaaattcoectaggtgecacagetegactcacggagatgggggatteectggaa
tgaaggcaggcccaggcectgegtggggagagccaagectecattectgaceeccagggeceageccectecacaacagtgge
tgctgggccaagagcatgctgtccectaccectgactecccatgggagegecaggtacaaagacagagacteccgaaggyg
cgccaacgggtgggetaegggeagectggeacagggeccagggcettagetgoecttgagaatggececctggecegetaac
teccaggggtceoccagagtggggctggagetgaactggggggcattgttttaaagttecageccaggagetcagggaaget
gctgtgctggggctggggacctggacccggttcagtgcggatgecgggcatggggggetectgagtgececectggaaaac
tgccacctgecagotcaggggecccagttectagecccaccacgaggectggtgaccttggacaagaaacaccacacaggqcec
cggcctegggtcagacaggeggttcectagtgecggatgtttecggggectaccgatagteectgagttegtggetcaggty
gggggcctgcttgtggaagtggetgecacacgcacctgececccacctgeccctggeggetecctetggeccacectgteec
tgggtgttggtggecatetggetgecteccatactcaggggegggtectgggactecateccagcaaaggggectcagetegyg
gcaggcacagtgcttgagecgcaggacactggtcecectectgcagtggggcgtgecttecocgecatectgggggacgtgggtctce
cccgaaccacgagcaggcagattggttecegttggacacagggtgtetgagggatgecttagecacctgettagecage
cgtgggagacaggcggagcaggtggtttcaagectcecccacaattctetgagectecatgtecttgetggtgaagetggg
gtgacagggggtaggagcccagagcagagagecctttgggaggtggecatagactectgggatgecaggtgetgggtget
ggctctgcccaaccceccgtgggecteggacaacectectgeccacactggecectgecagaggaggetgagtttaggeagt
tcaggagagtggggtgtgggcaagagcagttgaaccetcagtgggctetagaggagtcecaggecacagacttattgg
ggagactgtgagctctgtgtggccatagcaggaaacagaccecgtggtcactgtggecatctgactgaggtggeccag
aaagtccagcaggccgaggtgggtgtggctgggggetccgaggceccaggtttgetgagectcaggacctacececetteect
tctgagetgggcaacttttaaagaattacatagecectetgggectcagtttectgtectataaatggegetactgagag
gctccaagtcecacccacgatgtgaggatgteocagtggtgcegggececategggagtatgtgacaaacgectaggtgtgayg
ggtgagggcagggaggaggecctgtgtttaagaaagetgetecteggacaccagaacagcagagecaggagggectag
gataggatctgggaccagggcetgctgectttgectggecacagttectgectgagetgtccegtgecttaggectetgg
ctgtcoectgaagacectacatggectecacagggacctcactctaaaatagggceccecgttctgecaagaggagagcagggy
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gaagcctgtggeccgggcectceccecatgggctggggagggtgggccgaggagccacagcectaaaactyggeccageceetg
ccetcectecaggaccectggetggttecctgaatgaggaaggcttgacgggettetggatgecacetgggtggggtetgee
ctggceacceccacacegtcectgggaagagectgcagaggataaagetcectegtaggetegecaggetgegaggaggeag
tgtgggtgtgatggtggggcgggggtcctatectcacccggacccacccgaggagtetctgecagtgetgggectgage
ttggaagcgaatcectgccectcectgagegctagegtecececteggacaaaaccagegcagggcaatgagacctgeggec
cttgctggctetcaggatgectceccacaaggagggaggacacaggaggggagaaaaggagagagaggcaagtgtctecte
ccteccctececotecactetgetecgetececegtectetecectecectetetgtcectagagectoctecagggetgyg
ccecteccctgtgeccetteoctgectetectggegectttetetgacaacaggtgttgtgggcaggtgggeccacagayg
cggggtctacagcectggtggggcagaaggcaggctgatctaccctgggageecegggaacccagtggcaggacagacac
ccggggtcagaacctteggacacttgggggettgagacectagaggtcacccecagataggecttggtgacttcaggga
gaggtattctcececcaggeccaggagaagjaagggegecaggteccgtgecatgtgtggecoccaggaaagggcaggegga
cagagggagaaggacacccctcecttceccagggaggatctgtagectggaggaagggtggggtcatgegtgggagecaggg
agggggctcagctcaccacggtcagetetgagactecageeccaceegttaceceecteccagagagececcactecagece
tttecetttggtgggetttegtgacaaagcactttggggctgcacagaagtgaaccccacecagecacccaggtctcaga
gcettgcecagettetgeggectettceccatgeggtgggatgaagecagctgeccagecagggaccectgtgecatgagtotg
gccttgaactgacacatcactggcaccaggaaacgaagtcccectgtetgttetggcacataaccecteecactaact
ggttcctgaagagtgccgtggectgcggcagegtegtteccceectgtectgeggcccagggtecctgeggaaagtcagyg
cggaatccecggtgagtecagaagecagaatgaaagecagaatggaggaccecagecagggagggaacctggaggaggegecta
agggccacgccaagggggtgtggeccccagatccectgtecctgtectetgecaaggetgggecttgggaacgtttgeag
aaagctgggtgccgctetggggcagaggceccagtggttttgggtgcttttgagttggaaacgtgtagectcagecgeact
gggatccecgcagectggeccagatgetaagggtggagagatgeggggtetcaggcacggtgecctgggeatgggtgg
ggctcgtgctgaaggcagectggetgtettecttectecacgtecttccacttggegetetecttttggetatttataa
aaccatcaggccggcecctgtgcatgggactegectgagtctecttttecaatgeatecattecectttggecaggagaggac
accgcctacagaggctgaggatgtgeectgtgggggtcgggageggaacccaggeeecegecteggeectgetctgagg
gtcetgtccatcecctggggageccgececcaacccaagaggggtcccaggetcagaagcagaaggecacectecatececea
gggcatcccegatcccagecaggagtctectagtgetegecctgggetectectgecaaggaggetgetgetttececcaga
acatccagtctgggceccagecgaccccctgecagggggetteccagagacgeecttectgaacctgatectaccagaca
aaactgtctttttctcagtegtctecctectgagtgetgectgececttectgttgggggetgagatectetgecacagga
agagacgggcgtccaggactcacctgetgecteceggecctagggeectgagetgggeteteccaggeccecagecectt
ggggcacaacacctggaatcgtectttegtectcageeeggectgetggtggggcagggecgggtecccagggetecte
aggcagctgcagtccaaacctceccecectgecctecacccagetetgeccgetectecegggggtgggggtggggagegatga
ggcccctgecggeteteggtggggacgacagggaggaaggaagetggggagatggagacaagagaaagcaggcaggtyg
gtttgggatttggcaggaaaaggttggaaggaaaggggaaagggtctecgecatggatttctcagectecccatggattt
ctecageccocctegtgagagecacggegeectggggactggaagtgtgggtececgecaggeeccagteeoccaggtttgtetga
gcatagatgeccctgectgetteccagggggactegggececetetgecagggtcaactttgtaceccaagacggetgaaat
acaatggaaattcagacggcccaacagggagtggcagtcacctcaaaggccccactagacgggtgeggggcaccactg
cagagceccectecctggetgtgocaaggcecegtecacgectgcagggggceccactgeegggetgttetttggecaacagt
ggcttgtcectgtttectgggggettggecagtgecagggtgggeteccaaacgecacggetetgggetcttggacteac
ccctgcetttgggcaggcagtggaaggcaggccccacaagagcktgctcactecegtecacetgtetecctegggggteta
gggtcgaacctectgtgagecectectetccatgeageecttggactggtectggeggaccacegagttecocegegea
gggggcaggtgcgccceccacctgggtgeccaagggaggcgacaccatctetececececettggggtggeccagecttgectac
catgatctccagggccggggcetcagecectcatgectgggaacagaggetgetttacggggtgagggectggggeoecee
cgagccttcecccaggcaggcagcatcteggaaggagecctggtgggtttaattatggageeggegetgacecggegtece
ccgecctecccacgecagectecttggtgeggteccaacacatcacecgggcaagctgaggectgeccecggactttggatga
atactcatgaggaataaaggggtgggcecgegggttttgttgttggattcageccagttgacagaactaagggagatggg
aaaagcdaaaatgceccaacaaacggcecegcatgttecccageatecteggetectgectecactagetgeggagectete
ccgeteggtecacgetgecgggeggcecacgaccgtgacecttecectecgggecgeeccagateccatgectegteccacyg
ggacaccagttccctggegtgtgecagacccceccggegectaccatgetgtacgtecggtgacceegeacggcacetege
cacggtaggtgtgacgcgccattcataggatctetteggggactttgecgggggattttgetgcagtgtagggttecaga
ggggcatccttctgecctgecttectggectggagtectgetgecagttggggtgagecagaggtaggaagggaggeattyg
aggggctagaggcaggtcccaggcatggaggcaagcagattecgggetecaacageectgtgeccacctgetgggecagygy
accegcagccagggagaggaggecgggtcocatgecgatggggectgetggtgtttetgectegtgetegggggtectetyg
atgctecttggetttggggetggeggettggtcoccaggctcagagttteegagetgecctgecctgececcagetgecag
gagctcagtgecaccecctagaagtecatctttgectectgggettgggtgtgaagetgeecccegecctcatcagggaatttg
ctcatttgacagcagtggcagacggtgcecttettgtcageecccacgggetettecteggtgtgggtetgagetecaggge
caggacctgtggcaaactgggcttgaggcctettgegeccaccegeccectgecagtgaggetgctggettggaagagggg
agggaagggtctgceagettgtggttggeccectgecagectgagecctggggacctggectcacttecagacttgecagg
tcectgggggecaggcaggcaccagetgctaattgagaaggtggaaggctecggecacagetgeteocacgtggggecgtt
cctceteccagggaagcagacagetgggaccatgggtacctgtgecacacgggaaactcagecatgggecagggggeag
cgggcagataggcagagtccaagtgeccegaagctetgctggecactgggatgtagaggeeccaaagatectggggacgga
ggcctttggageccgtgggctecccaggcagtgtgaccagggtgtgtgtgacagegatgtgtgtgagegtgcacatcaa
tgtgcatgtggegggtgggtattggtgtgegtgecatgtgtgtgtctaagegtggatgtgecatgecaatacgecaggegag
gatatgtgcagatgtgtgtgtgtatgttatgggtgtgtgtacaggctggtgtgtgtgtatgtacacgtgtttgectgt
gtgttgtggtgtgtgtacgtgtgagcagattggtactgcaggtgtgattgtgtgatttgggtgggtaggtgctcacgt
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gtgtccgtatgtgtgttgecgatggatacatggatgtctgtgecetgtagctgtgtgttcecccaggcaaggetttgagaag
agaggcagtgtgtgtgtgtggeccagagggtgggtgagyggtgtgggtgacccagecececacagectgeccagatgetgyg
gtccatgcactcgagtectggeggcaccatggectcectceccacacgectgegtgatctttttatctgaaaccecagtgetgg
gactgtagcccagagcgtggaacggctacatcaggcatggggtgtecetetecteecttgtetggetgtecacecacttyg
tgcattgatacatgtatccaccaacacgttgctattagaaacgcacagcaggectggggetectggggggetgeettyg
tacccceccagactcectcecccaggaggtgtgtgagetgggaggggetatcteceggcectgetggaccgectggaaccegaggt
ggatccagaagcetegggtggagaggeccagtgtegetgeectggecagecgagaagectggggacctgggggactetag
tacaatcttttcecttgaatggagcagatgtcaccatgtgactecacectetegggggacteccaccaaggttgagtatg
tggttgcgcagacgccattcccgggagggotggggaggtggageectgectgecctggectgcagaccectecactgectyg
caggagctgetggtgteccacteggectgetgetgeccggtgeectgggegtcagecaatggeecagetgtgeecatcactgt
ttctttttacaccaaggattactgtggtteogttegttecatttgteccattecatteateccocatcagecaagtgttaactygg
gcacgttttgtgtgttaggctgagtgecaggagcaggtggaggcagtgceccagagccagecatgtectecageaccetet
tcecteteggggggaggtgggetaggetgggecatectaatgggecggagtggtgactecagttteectgtttectgtgee
agagagagtattcatgacctcatcttactgcaggaacgtattttgagagagaaagtggtatttggcccaaagggtttt
aaacccaaagtgagcgaatagagttgtattggagttggtggetttgtgaggecctggttattectatcaaagecacagt
agctgcteceoggagecegetgggccagectggeectgggaagaggecectgggttgeaggacactgtctgageccecag
ctgggcccgcecaattgeccceccagectggcacagggttccaggtgtgggettggggtetgtctetetggcatectgecag
ctgagtctttggtcagtgacgecgctetctgagectcagtetectectatgatgaggacggtgttcaccgtagetgete
ggctgcggggcccaatgggagecactggttacttgetgeagatggggacgeaggggggcctggeetggagagetgeeg
cctcagcccctecteccacaateccacccatgecagecttageccectecteectgecaatecccagecctgecagectecaget
ccteoctecccacaatcecccaccecatgcagectecagecectececteeccgecaateccageectgecagectcageeccteetece
cgcaatcceccagecatgecagectcageteotecteccacaateccacecatgecagecetecgecectectcecgecaatec
cagccctgcagectecagcececctecteocegecaatcccagecatgecagecteagcececcteetececgecaateccageect
gcagcctcecageccccteocteccgcaatcccagecatgecagectcagecectecteoeccgcaatececagecatgeagecete
agcccctecteccgecaateccagecctgeattectcagececectectecegcaatecccagecatgecagectcageccecete
ctccegcaatccocageeoctgragectcageececoctecteccegeaatcecaccecatgeagectcagecectectacege
aatccecagccectgcagectcagecccctectcecccacaateccaccecatgecagectecagececteetecegecaatecea
gccatgcagectcagececectectecegcaatceecaccecatgeagecteegececctecteccgeaateccagecatge
agectcagcecctcecteccgcaateccagecctgcagectecagecectecteccgecaateccagecatgecagecteag
ccectecteecgecaateccagecatgeagectecagecectectececgeaateccagecctgecagectcagecectect
ccecgcaatcccagcececatgecagectcecagecectectececcgecaatecccagecatgcagectecagecectecteceecgeaat
cccagecctgeagecteagecectecteecgcaateccacecatgecagectcageecectecteceecgecaatceccaceca
tgcagecctcagecccecetectectgecaatececagecatgcagectecageccctectececgecaatececcagecatgecagect
cagceccteetectgeaateccagecatgecagectecagacectteccteccacaatececcacccatgeagecteageece
tcetectgeaatceccagecatgecagectecageccetectectgecaateccaceccatgeatettecageeccectecteccyg
caatcccagccctgecagectecageccctecteetgecaatecccageccatgcagectecagecectectececgecaatecca
gccatgetcettcacttgettececacactgteettecacatgggggactggataatectgtggtggetetggecaaaca
aggccacgttectgagtetgeggctececacggactggggttgatcaatgeccaaccecgaggtggacacagagacatta
cccacttcectgecectgtagcaaggaaggagecgatggetggatgagtggggecectctagaagaggetgagegectggaga
cgtecggagctgggtgctgtcectaccaacaccraggagtectecectgactteccaaatgtccagttecatggececttgece
cccacttectectggggecgctgttettcagetttagggtetecaggaggttagecagggtgatgggagacaccectag
ctcteoetgegecetetetatggaggggctiggagectgtetegeecgeagggeectygggetgtgeaceecttgggectgygee
tgttceccececaccetgeeccctecegeatggtgggocatecatgegttgegggaacgtggecaceectgtgetgaggageagea
cggacggatctggagctttggacacceccacteceecgtgegecccatggageccagtgtecactectgttectgcagaaag
tgaaacctctgggeaggatgggectocaggacagggeeectggggeggggggaagecaatcagtgecageaagetgeagt
tactaggcacctactctgtacatggggctacggaaccaagggacgcagetggecagacgttetgggagggecaccegget
gcagtgctggggatagaccacaggggggcagggccaaggccaggagccgectgcaggctgggacgatcecagggaatgg
ggcagcceoogeoggtcaggtggtaccacacegtgggattctgggcaagatttgetgatgggetggatatgagggaagyg
ggtgggggagaccccaagttttetgecctgagattggtagaactgecagecagagcaggggtgaaaacgeecgeggtegace
cgtggetgtgttggagatgececggcagecattgcatagectgagaaggagccgeatgcagggaggaggacgacgagcga
gcagttcecaaagececcatgagggaggggttteccagtggtectggggectgaaaagtgtgaccacctggtggetcagt
cctgtgtgcatcagaggaggtggbtgggtggtggtecaggettagggtggagtttgaaggtgaccttagaggaagagecag
gggaggattccagaaagatgctgaggttcecatttgecacccttgcaggaggctetgectgetccccaaggcaggaaaggce
cggcagggtctggatgtgaggtgggtaaggagttggggccacactggcaggageggecatgtggacactcagttgetg
gtgtgggcaggcaggctgtggagacgacctctagggagtectgeacatgggcacttacagtcagggectetgggggate
tgcacggaggcagggagagacagcggctggagctgagcactgggcactacgacatccgagacaccaagcagaggggga
gatgcagaggggcagcctgggaggceccaggaggcacgagaggctggctgggagaacagaaaagggactggggettggea
acccagaggctgetgagtteccacggtttggagagggcagggeccaactgggaatggectcatgggattgetgageatyg
gccaagggagcecctecageatcectcetecaggccttgtgtcatgaaagacccegagcageggtggggectcaagecatgtg
gggcraggggagggaccagttgtoctaactggagatceccagggatcagaggageccaccecactecacecegectgetgtge
ctagtgcacgcececgecteoeggeccecctgecacectecggecagetgetatttetgtetectttgttectgtececcatt
ggacctccecccagtcaccageccetaataggacctcaacttgetaaacccaaactaaacttatettecectgagagggg
atggtgccgtgtctecagccagecaggaaatcecactectegeetttgetcaggecagagecectggaggeactetecatgee
tgaggtcctgtgaatcctgectgcaaatgtgectggggccecetgeggggeccacctegecaceecgeggeccacgtegcea
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ccegeggceccacctegcaccecactgctecagatacatctcacaattgetgectttgetgacgeccgeecectgtgttetea
acaccggagccagagggagegctttgcagcececgggegtetctgetecagetecgaccaccteteccgetateoceetyg
ggctccgtcectcecteocctgracaggececteggeccttectetggetgecaggetetetgecetgetggtececcagectgga
aacacccccaggceccacccaatacctggggcagatectttececttecctgecaggeecegecttecaccttttececgageceg
tecttgectggacgccagecctggecectgtgeetggetetgtgtttetgagaccacttttgateccaagececetgea
cgcttgetggetggtttgtttactgtecgtcagecatggagggecggggtegtgtectegtgeeggetgecatcttectge
acctgggagggtgctaggatgtcaagectaggaaatgggtgtgaagaggagacctgectttgeaggagetgaccaagg
ccagtgcactgggcgggaccatcececgtcactectgageccactaactggggaggggacaggcagageggggctgggtga
ttecctgagcaagcatgetgetgtcectetcectggetetggggectectgecctetgectegatggeccecccacagecgtecet
ggaccgecttctecacctttgggetectgectceccaatgteegettatcaccgagggecatcggaggtggeacgececgt
gactgecteecectecctgtaccetgeactgcacgtgtcataattcaagtteteggetcagecacecattecteggete
agccactaatgtgtgetggaaggtgtecaggaagecctgetaageatetgtecagtgtectecagecacagecaggaggetg
ttacaggtggcgcctgattcacatetgecaggacaggtggatggatgggcagacagatgggcaggggcatgtgtgeaag
gacacaggatgtcagggctgacacctgggttgggctetggggtgctggcagecagggt tcggagaggggagagaagegt
gtgtgagctgtgececttececectegtettecegggecactecggecattetgggtgggagggectggaccageccgttteca
ggtggttaaataaagtctgtgeatcctgttggcecacctgectetcataggcagcagcacagggectgatggggataca
gcctggataccccactggggecteecgcagacactcagggtccaggectgececctegecacaacctggaagggagggygc
tggtgggccagcectoctggaggaggectetecaggggaggtgggetttgagegggatcegggaggecagggggcagaagce
tgagggacgtggagaagggtctgggggaggaggeggeggeaccgtgagtggactceggggeggt tagcaggtggaagy
cagtgagggttgaggagagggtggggcgaggcecttgcaccaggccacagtgggcecggctcaaatgtgggteegtggag
gececggggggeaccaggcetacectggagtecatctgaagtecacectgggegtgtggagggacatgecatcectgcaaggecece
catgtggcgctaagecacagagtgggtgctgcagacgggcetcagecgetgegagecaggtgcaggcaggatagcageggt
ggccctgggectcegeagtectgecagacacacgtetggggactgetectgggggegegtttetceggtgtgaggtgtgg
aaagttccacatggccetggcacgggattgggcaaggectegectecageecececgggtgagagecagagggtgetgtgggt
gagagcacagggtgctgtgggtgagagcagagggtgctgtggatgagagcagagggtgectgtgtgcacattgtecggga
gagggaggctteccceocagecgeatgtcgaatecttgttggecattticecattegtttaatcacgggetecegggagatget
gtgggaagtaccggcaggacggaggtcecttgeectggtgggatgggectetettecetecgaagececaggetgettgteag
tcactcaccectgggtgaggttggggeccaagttcagacatgeccacgagagatcagggagtttgaggageggeatac
tctcaaaaaaccacaacagtctggtctcaatattctecagggaacgaggacacggacetecttgttetacaagagetyg
gggtcacagctcagagecccctgtccaggetggagggagaaggccaggaggcecagagggaggceccagctgagecctcagyg
agactccaggcaggecccgatgecagactceccagecectcecaaacatgetgecttectggaaacgtctgtecacgggecacacce
atgcaccatgccatggctgeccagtggtggatgaagaagagcatgtetetgeccegtcectggagetececggttectgtee
tagttgaacagaatgaatgagagtgcgggataaatgccgggeggggagcagggatgctecgggegggggcaggagetgg
agaggtgacaggagcgagggaggeggaggtggagetggggaggggecageggggegtcaggatttecagetgacatecce
tactacgcetttttecacgtgectecctetetgacteggatectaagtgattaggatcagaggaatetectgtttecaaga
gaagggggactgcatggccagaccgtgggctegggcecccagtctectgatectecgeccaagececcagggecccaggaage
ggccccatecttgggagetgtectggectecagetecccaaggatggggteectegggaagetgttattgetgtetacgg
ggecaggagctecgtetttegagectectgcacttgtggagacaaaggtttecgaatgagecatttgtgeecegecctece
caccacccctgccaggeccaatgcagggaccaggctgecatgtgeectteccegectcecacatctectecgetggaggagt
cagccaaaaccgtggectttggagatgtggccagagtecattgtgaattttgetggeaggtttetetgttgteatttee
actaaaaaatacgttccgttctggacagtaccacatctgtececectgtcatceccgatggecacggtegtgaccteccatge
cttgctttgeattgtgtcttaaatatcectaggectetgataaaaggcactgtggatacegggaagegagaggagtggac
taggggggaacagggacacaaacttgaaaaagatttatttcccatctacttgtaaaaaaaatecactcaaatgeccecac
gcectgtaatceccageactttgggaggctgaggtgggcagatcacctgaggtcaggagttcgagaccagecctggeccaac
atggtgaaacccccocgtctcectactaaaaatacaaaaattagegtcectgtaatcoccagetactggggaggectgaggcaaga
taatcgcttgaacccaggaggtggaagtigcagtgagcegagatcccaccactgecacteccagectgggegacacagtyg
agacttcgtctcaaaaaaaaaaaaagtcacttgagacggtttacacattttaaacagtcaacaggtgcaatgggaatce
ttttaacaaaaccacaaaatccaacttaatctgaaatagaacagaacccatgeggegggagggtgatgatggggecca
gctecectecagetectggeoggtgaggacaaagagtetttcaaggggetgteccegecctecacattectgaggaagy
cagcctggaccctgggcactgtectgggcttggggetgtggecgacatggcgggecagtggcacacegtggeccacttece
ccagttggatggececgegtggatttcagggtetgtttcatecaaccaagagtttctgagegtecctgteggtactgget
atctggacacctecggggaacaggagagacccoccgaccececctgtgagecacctgeccecgagageacctgetectteceecate
cgtccecctgtgcececcagggettagegactgtectectgegtagtgaatectggattcececgtecctgtteccteggecggagect
gcecagceegtegttecteoctggetgggtttttgtgecaaggegtggaggtcatgectegtgcatgggagettectgga
cattggttccaggagggeteccgggegagagtcacttecgatgaagtctcaggttaccatacttetggacectettga
tcececcacaaccatectacgaagtccacgttgatttettttttggtttttttecgagacagagtecttgetetgteaccca
ggctggagtgetgtggegtgatetcagectcactgcaacetetgecteceegggttcaagecaattetecttgetecatect
cccaadtagctgggattacaggtgeccaccaccacgeccagctaatttttttttgtagttttagtagagacggggttt
caccatattggctaggccagtcttgaactceccggacctcaggtgateegectgectegtecteccaaattgetgggatg
acaggcatgagccaccacgcctggeccagtacatgttgattteateccecactctgecagatgagaaaacgaagacctagg
gaggtggagcgatgggccaggttacacaggtggagctgagacttggccccaggactectgacctecagageceectgettg
gcecccccaggtcocectgggaggtctetectgeecctetectggatgggecagagaggectggtttecaggatggtggegt
aggggcatcagtagacccagaagaacctgetgttctgggatgggcageectggecaccacttectgeccacecttgtgg
gaaccceccagaccteagecatcaccgtcecragettggecgacggtagatgetggtgettggattggggtgtecagec
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agtgggatggggcettcagggctgggctgagetetggectececcacactgetecetetetgetctecagacaggecaggee
agggggeaggcgggaccctecacagecctecctggagggggeccagetactgggtggectctcagtetetgaceectea
ttttggagcaaggtcactggcctgctgecacceccaggggcatgggtggatcaaaccagtgaggtctgggaactgtgtt
gatacctgtgactggcccaggcgagagagcagecccatttaccactgcecetgetgeccacacceccageocccecageaccce
agcccccagceccagagctaatcectecagecacaggtgcacccagggaggtecccaaceccatcegecagggaggagagatga
ggcctcecectgggtgggtgegtgggggctgcagtattteccctggcagagcactectgcecccgecaacaaggeecctggggce
ccecagcagggectggtgegtocgeggectggaggetggegggaaggecaceecgetggetetetggetecegegeacte
cttgggtcaggcecaggagcecectgecacacacatgtaggecacttgtggeegecgegggeegggegtgtectaattagee
cactatcttgggagctcttgttgaaagcaaaacaaaccaaaaaagtectggttgtgececgggttectececcegtggett
ccgggggcecectetggttgtgggagaccccgggcetectgtgeaggectgtgttaggttcagggtteectgtttcageag
cttgaceccecgagecaggagocaggecccagggaaagetocttgecgecaggecaggaagegaaagggaagaccagagtece
ccecgagecaggtaggagaggcttgtggaggatgeetggggaggectaagggggaggt cagagacccagaaageecccta
cacttcccagatgctgcgtteccagetgecattcataactgcagectgcaaagectetgecacccactgggggtgtgaca
ggggcggtgaccacaggcagggecagcgtgcagggagagaggtcoccctggaagcaggaggagaggacagegtececetg
ggcagaggacaggccceagtaaccctggggaggagggggdettcagaggceccecacceegtgtecactgagectgaggatyg
agaggggaccagagggagaggccgacatcggggcectgcctgaggaaggeectgctaagggagcecetgectggggeect
gggccacagaggacggcaccgagagggcettcaggectgectgtecggacacttgtccactaattaggattecececgegtygg
ggcecgectgeccocgcaagggectggetcacteccgetgggetgtgetaggegecagagatectatcagetettetectett
gcctcaatgactaattecettggecacctteoctcagatecatacaagaatgtggacaagttaaaatatgaaacacgttgte
gtgggtctgcatcectgcticteccaaacaagggaggcatgggetttttgececactggetgtectgttectcagggaty
gagcagggatgggagtcgggecagggggaccctggagectgeecttgectgteatectgacctgagaagectecagetgg
gcagceccecttgagceceegggatgttettgecegggggactcaaatgagtcaggaatggggaagtegtgecateectgagg
ccatcccecgggcccaaaacagggaagacctttecaggaaggccaccgctggtecacctggaagagagagggecaceacdg
agaggggagggtgggcaggctggecacccyggtacceggtgatgggaggggecggetecatgtcecacactecacteetggg
cagctggactgggggagecgtectgeattegettgttegtttgttctgecagetegettgttcagegagectttcaag
cagcrcacgctgtaataggagcacggactgagggtgtcggctecgagecgtgtgtgtaattetgetttttctagtagece
gcattcaaaaaggtggaaaggagctggcggaagtecatttaattatttcetgtattcaceccgtaactgtgategtttca
gcctgtaatcagtaggaaatggtgagcgaggtgttttecgttettteegtggtectgageeccttggaateggggtgeyg
ctcacacactgggctcaggtccatcecacatttcacacacecccaccctgtgtggeccagtggecaccgtatecagggte
ctcgtgaggttecacagtcgagtaggggagacagaagccatgggggacatgegagectgeecttececggagaatggetaga
aagatgctcaaaccgggtgacgaaagagaacacctgaggectygggcgetgcetectgecegtgtggeccagggetgacec
ctcggaacagtgacctetgagececggacagggctggtgaagggtegtgtgcagacecacaagtgcaggettecaggaag
ggcctgggececcgtggtegtaagecaggtctcagacacctcagaggectettgggecteggtgaggagtectgggagececagg
ggactctggggeggggectygggetgtgegaccagagectggecactgececttgtcacccecaccatcacccaacctec
catgtgtgtagctgaggcaggggtecatectetgtgeccagaagectactggecagetegeeggtgeccagggtgacace
caaccagacaccaggaggagcaggagtagectttctacatctttctctgaggggggecagtggctgettececagacce
cctcacaatagcccaggagecaggagaggegagggtcacecttecctgggatgttatattttgtttegttttttgaga
caaagtcttgcececectgtetecccaggetggagggecagtggegtgatcttggetetetgeecgtectcagattecctgggetea
agagatcctccececgectetgecccecccagaatgetgggattacgggegteeccececgtgatgtttttaagetggcaccatg
gcttatccacgtggcagegtgtgggagertecttetgtettatggeccgaggaagaggeccactgtacagacacactgtt
tctttateccatttgeccattcagtgaacectgggetectgggaaggacctgtggtgecaggaagttagggaggttgtggg
gagcgcgacagaccaggaaggaggctgcagtggtgecggagaggtgggecagggeecgbgetgecagggggteceegtte
cactggtgggtgggetcecccaggttgacagctcacagecagcttaatggtgecagatgatggeagettcageecgagge
ctcgtgccaagacccttgcagtggagccagggcacgggtegeccectgacggetcaggeetgetggggetgttggetgt
cetgggcetggagcacacagggagagggectgecetggecectttggtggecectgggaacagtggtgatggectcoctggtgagce
agcagtcccetgectectgececteceggeatececgggetgagetgectecacgttggactgecactcagtggaggacte
agtagaggactcagagaggacgcaaactctggacttgecctggcegtcecctteteccattggatgectggaggggccggggga
tgcggecectegtcagggaccteagtggatgtgtgtectaggacctgecagagecgagggectetgggtcactaaaceea
accacctctgatggagaaggctgaggtgcaggaaggggctgagectgggagtcecggegaggeceectgeaccctecetyg
tgcgggecagtgecacgttttgttttttggattggagggggcaggctggtgggagggaagagtgtgectcacagcacacca
cagcttetctaaagagggacacagggeagaatgacecgecceccegeccecggeccgecteecgectggetetgececette
ctgcecctgecaatcccagttcacggtectgggggtctcagoctgecaccttgetgactgetggtgacctttgtgecgtetyg
ctggggcecgctagatcactggggtcaatcegtttecccagecccatagetcagtttectecatctgtaaaatggggacaa
tcatggtgceccaccgecaggectggggagaggggtaatagggacaatcacggtgeccgeecgeaggcceggggagygggyag
taatagggacaatcacggtgceccgecgecaggceecggggaggggggtaatagggacaatecacggtgeccgeegecaggec
cggggagadggggtaatagggacaatcacggtgcccgccgcaggccecggggagaggaggggtaaaggeatttgtttgegt
tgagcctogggggtcacagggaaagegetgtttatacatgtgecagtettecteocagecacecegeetctggatttggaag
gagggtettectcagcageccaccaagtgaggtetgeectgeectggatetgagacatcgaggecagaccagcaccce
ctcectecagetgggygcecteccttaagetecetggcagaggctgateccatgetggggtececggggegecacagacggtgy
cgcaggggacacacccacaggggttectgttecttggtgtgtggtectggegggggagetgegggtaggggectaacyg
agagaaccccgggccadggggcageaggggtgaggcetttgecggeecctgagegtggageggecttteccagtecggggt
gaggccgttcaccgagagatgaggccgeccaactgggaaaattgggectcagecattgaacagecagttecacettatee
caccacctagagggccagacctagtgagagececggatctggtecteccagecacctcaggggcacecacgeaccecaagece
aggtgtgcgcaccctgeactcagggceccacttgtgeccageccacctececcactgectggetecctggggetggate
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tcceccactttgagectgtgaggtceccagaccecgatgecgeccggagggtacagtgaagecegtgtgggeatcagggect
gggagcctcececccacccgacgecteocactacaggtgtgecagagagtectattcegeetecatcaacggetgggtggatee
ccagaaaccctggcaccgggaggctgatggaggggagggcgaggtgaatatgtcagtttatcccaatgecaagtagtgg
cctgttgggatgggggagagacccggggaaatatttgggatgactggageccgetggeectttaaggctectgtaacag
gacacctectagacgggacaggacgactgactgtgtgtgttteccectecetecteeccetttececegegeecagGCCCAG
TTCAATCTGCTGAGCAGCACCATGGACCAGATGAGCAGCCGCGCGGCCTCGGCCAGCCCCTACACCCCAGAGCACGLC
GCCAGCGTGCCCACCCACTCGCCCTACGCACAACCCAGCTCCACCTTCGACACCATGTCGCCGGCGCCTAGTCATCCCC
TCCAACACCGACTACCCCGGACCCCACCACTTTGAGGTCACTTTCCAGCAGTCCAGCACGGCCAAGTCAGCCACCTGG
ACCgtgagttceccectagteectgagggetgcgggectgegggetgegggetggagaggaggtggetgegttececgeac
ctcaagaggtctgagctegcecccactgtctgeteggggtteccacctggeccecegggcecaggaggagcatecgggecaggay
gcgggtcetecagggeegggcagtetgggtgtgeoccacecetectagacgtgagtggeccagagecagtecagectecaaagg
gccacagaggggacggacttggecctgetggagtgagatectctgecaagactggecageggctteccecatgetcaggtgyg
gatctttggtttgaaatcctgtectggacagaggcacgggctcectgetgeccaagagttgtetgtoccgagacaggececac
agccctagggtctgecagaacctgcecctcectccaggcagegagacgeatectgegggtgggtggatttgggetttgetgge
actgtctctggagtgtcatttceccaggaattggcatgecaccaaggagatggggtggaaccaccgtgecaagggetcagy
tcctcactgeggtgecoctggagacagactggeccacggtggggatettgetaattetgataacatcacctgtgeaca
aggccagtctectegagecaggcaccatgetcagggetttgagttgagetaactettgecaccecaccaacaacgecacag
ggctgactccatcactgcecteccettttacagccaaggaggectgaggectcggggagggaagtggttegeccagagttet
gctcatagtaagtgggggcagecacctctgecatctgtattectaaccactgagetgecctgececagacagettcaggy
gagggggtetgtcaggaggggcaaggtgaaggctgeatgaccccagecaggagtggagggeacgcaggggetgggcyy
gaaaagcagccccaagagcectecgggtcecteccetectgecaccgaggagggggcaagtgagcectgecectgggcaccea
ggccatggctgcaggaggggetetatgggacacatgttggtecggeccactgggecagegtececteccecacgaggece
ccgcecteccecgggecacagetcagtgetggeccectgaagteccatgcagggeggeecgecatteccacecectgtecgggag
tgctgagecaaggggecccctcaggttttteegetttaagaategggtcccactgeecetgetggecatagetgeggtttt
ccecacgectecctggagggecgaggggcagggcggagectaaggtagactgtcaggctetgecaggtagecggacagtect
gcecgggctggtetggggtectgggttecaggeccegeccgececcacctgeggttgtttetgattectecactecagecac
gggctceccecagetgetggetecgggetaagagaaggctcageeccggactegetgggettgatgggagggggetetgt
gggctgttgggctgaggggcagaggacctggcacctecteceggggecteccacctcecatctggcaggcaatgecgacce
ccagtgctaacaccccegttttcteccatttggaaattactcecctecacgecaccttactgecacgatggagataaggatggg
aagaccgtgccagggctgtggecagecacggtgettagetecgecageaggaggeccatgegttgtettaattgtggtggt
ggtgtgctggectgggecteccaaatgagtggttcegtggecagetgecacctgectgtggggecaagggggaccaggect
atccttecaccecacttggaggtctgaageccaggtcagaaageeccaaggcatcecctcacctgecacacctecagecagea
ggagcctcaccactgcttctcteccacactcaggettgttgectaagteccactecteteecetectaaggacactgacet
cctgcectggggtttatgatgctggtggtttectggagagtgtctecctggagtectggecaggcagettgtgggagetce
tgecteccocttecteccatggtetgaggatgetgatggggtcttcaccatgettggaatgecactgeatgtggtetgage
tgatcctcatggaaggacaggagcaacccectetetggetggetteccecatctagggtatectgecacceccaccecc
tgccaggtgtgtggcatcaggttcaagggacttcatggttttgtctcaactgeccttgtectgcaggacggggtggect
tgcectgtgggatgggctggtetgcetcagaccaggecateccgggetggtcagetgeaccagegggaggggaaagetgt
gcetggtgececagecagaggagcagtgacacctectegectecctecectgetgggetetgtggatgetggggegggggga
gggtgggggggcgcgaactggggaggaaaatgetgtecgecectgcaccecagggctectectecgaagecctgtggatcecea
gggggtgggacaaacattgataatgagatttttggcacctcagctctectggggeccagaaceccetecaccagggette
tttccttgecccagggaggggcaggcaagtggtcggetecacagtgcagaacggggcecgeccgggcagecegettgetece
agctetggggteccaccatgegggtgetgeccagecctgetgectgtgettgegtecggectectgeacegtgactecot
ggggctceccggcecacgecageeggetggtaactgatagataattecatatttttetcaagtacaagtecacattggetge
cgecectectttetececgatcaggaaaaacaccectcaccagecceccaagtgaccacagatcagaccteagatetecett
gggcactgagaggtctggaggctgeggttcacaggtetgtgecatatgtgtgeatacacacgcatgtgecacacacacag
acacagcaccetceocacatgecatgcacacacgtggatacacaagtaccttatgcacacgcagacacatgtaaacacac
aggcatgcgtgtacatgcacaggecctccecceccatcactgeccagggttctagtagetcecaccecatggaaacccagy
aggaggaggaggcgagtegtgggtaaccgageageccagaggaaggatttgtgtttagoccacgagagtgtaaccagtga
ccagtgacagggcaaggeecggcatttggtgagagggaccctgeatggtgagaggggtggagetggegtetgetggggt
cccaatcccagagetgccegtgagcaccttetgettegecectetgecctggecatectcacctgecaaagagaggtatg
gectgccagecatggtggggacaaaggagcetggetettgggacttettaggtecagggcagggtacctggggagegete
cacacacgtgagetctgagtgcagtgetgatggtgacaccagtgeectteteccagtteaacacectetgtgggacag
tgtgggctcagagtgtgggcagagctctctgcagggecatgcatgacctggecctctgagecctgetggeccacteetgte
ctgggagcectgcaggttggeagtggtgtggacagetggttccaggaggeceteggggeagagaatgaacaggagtte
ctctagetgtcagaacagccegacgegatgggcatcggatgetgtgacacceeggetcagecgttetgececcagete
agcctcatcagggaaggtggetgteettggtgtttgggaagtttggggacggggctctgaggtcaggcaagaaggeag
tgtggggttggaagccectggccecagecacageatectgtgggcacctcagggecatgetgagtgacaccacccacageeca
cgaggcaggctgccatggcaggatggtgaggacacacacaggtgcgatggccagectgececccagecattectccagacag
aaagatggcccggacacagceccecccctgagtgecetecagetgetetecagactecagegtgtgtgtgtgegegagegtgtyg
tatgtgtgtgtgtgtgtgtgtgtgecgecgagcatgtgecacacatgtttgtettaggggagagetggetecacgggtagg
aaagcccecccegteoccaggagggacatatggaaggacggccagggaagcacaaaggctetgecacgggattectggggadga
atgaggctgagtcaacactaatgggtctggagecaaccttcecagegectcggaggcttgcaagcaggagaataatage
ggaggtgtcccaacacgatcatggtatcaattgcattatcecctaaaagtttatggaatgcatgagtggaattaatacct
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tttactggeaccagaagcaattatatgtgegtaaagctgagggaagagttctaacaatgtttattgtggagatgaaac
gtggattattaggggaaacaagagtacttagggcgaaattgcagcaattgectgatatcatgtggegecagggatctgea
gcagggacggagcttcecagecaggcecctgctetggetgtggtecagecgecteggggetecgtggeccgageeggggttgget
cttctetettecactttetggagecagecagaggaacteactettgggecctggaggtcacagaacttagecttggagge
cccaagtgaggctggggaggccccagetectgagacectgggtectgetgecccacccecacactgectggttettggag
gagacaggagggagaaccecttgggggacaggattcecttecataggcatgagactgttgggggagaggcatgatcea
atttacgttttaggaagaatcatctattttectaggacttctttceccagtttggggacageectgtggacccageatgte
tgattagtagecgttggcagcagcattgcecctatgtgcagggectecccacactecceccattttacagatgaggaaacty
aggctcccagagggcacaccagggtcacetgtcagecagagggeagagecggacctggecccageagecagacecctaa
ccttgcecttgecagecegtagtggtgececacececggeecctacaggtecectggacaggteccecacgagcageecctge
cccctgcecccaccctetgetoeccagetetgtggggcaggteecctgtgaccectecagggececccaggggaaccagtgata
aggaggtgctgacacctcagagggacctgectgtecctaggggagaaagecttggacegaatggggtgtggggggagce
ccaggctgtaccttggccecccatgagecttcecactgectgtctgeccagtgaatcaaactgggactgggggtggagaget
gtecectgtetgetttcactgettggttttgttgacaaaggaaaatcectecaagaacgetttatcactggagtgecteeg
aggctggcgagcectcatgggecgagaagccaggcagcetgggettggggaccggectetectggtgectecectgeceect
ctgccecttcacccectecccaggectggecctecactgecactaactececgttgacagggggaaagagaggcccacaggggadg
ggccgtcecccaggettetecctggacecagtgetgacgecaagatgeggtegtaggtgacctggaccttgggecgtgtgyg
gactcggggcaaggtggggggctcagetgggcagtgagttagttttgetteccggtectggtgggtttetgeccaceeeca
ggccagtggtcacttctgggattttctgagattccaaaagttgaagecacggacectggagacecggaccctggaggce
ccagcecccctgectectgggtagagaaggecctgagegacctecagaccttetgteccttttecgaggagectcaggaayg
agggggacagacaattccagggtgtcccggctggaaagaaaagcatcttetectgecactecaggeggacagegtgaggce
tcagagattacgtggcggeccgaggcetggtgtccacagecaggggttacgatggggetgecagaggecgtgagecggaaca
gggcattttagggcagaaagacccttttggagaaggtaacagecactceccaggettcagtgaggcagaagtcagagecca
tggggaaaccgcacagggggattacctaaagecccagageccaccccaagggttgeaaacccaccccteccecagecatyg
ccactggagegaggcacccagetecttgeacectggegttggggagacaccactectetgecaggggtcagagatteggag
gccaaaattctccttececcaggcatttcaatgaagatttacaaagtttagcaaaaacctagattctagccaactatt
accttaaaagctgaagagggaccacccecaccatgteccacagettactecececeteecteoecgetgtetecggecaccteca
gctgetgecaattccagecccecaaggetgtecccaggaagectgtggecagagacteegggactgtectgtgageagagy
gcacccactgaccctggggecacccecttccaateccecacagetgacaaagecgggectcaaaaggctgggttaatcecectgg
cttetectecaaageccaccagtecagggtgggggtgaggatggtgggggcaaggatggtgggggettectececcaggagt
taaggggccctcteoctgeagtgagecagagcaggeetgttgecagectgetgggececctegtgggacagetecagggect
ggceccacagtecegetagetaggtecttgecagaggccggaggagaggccaggetactggcaacgggecoctecagetg
gcgctgtcaaaaagcaagttgegggecagaggacectgegettggtececggeccagggcagaggetgagtgtggtgett
tgaacactctgtgtcttcagagcggaggggcagectgetggtgggecatteccggggeceectectgecaagecccagettttgt
ctetgeggaceccagggcactgeectgecaccecectetgtecccaaggecccagatggggtacctgggtecctggaataa
gagcagatggagttcctegeecctgectgggcagetcatteccttceegggecttgggecagagtgacagtgatagtageag
ccacagggcacccgecacgcggtectcagtgaatcaggacageggegaccgggtggggactgggeecctgagetectcaca
cagcatcteggcagcaaagtggaggctggagetgtcecaggetgggecacccaatceccagecagacacaaggeagtetyg
tgtgagtctcagtctcectattgteccatggagaccecatceccagecaggaccagggcaggtgaggeccctggetgttgtte
ccettaccecectaaggggettaagtecagecacggggtaagaageccatgtcccacctgacacctetgtagtacegtet
ttctggaaccecggggtgacgectctgecagtgeccagtettectggaacccaggggtgacgectetgecagtgeegtett
cctggaacccaggggtgettaaggecgggtctetgectagaceccgaccecaggecccaggacecaagtcaageccage
agtgacaaagggctgggagatggagettgggggtcagacagetatggtectgggtgetggtecaccccagettageagy
caggtttgggtcactaaacggagtgacagtgcctgacctcecccagggccaaggtcaggtgagggececgegecagggeay
gcaccagtgggcagtggatgtggccatgagggtggacccaggtgecccattcectggecaggtggacagecactecactgt
cteeccaggtctecacaccaacagaggcagacaccttgggcaaacgetgeoctegecagaecteccecaacactaggeccce
tcttatctecctetgectgtggecctegtetectactggacecectgggecttcactatgecactggagacaaagecacca
agtctatcctgggctcagcacatacctgcttececteccctacccecegatcatageccaggatggagateectagaggca
gcegtgcatgggacgaggatcgagcaggcetccagetectgtggtectgggtgeactecagtgtectececagggageegege
ttccaggecgttgagagtecceegtgtggetectgetecacctgtttaggacatggetcaaggtegtggtggggeagac
tgcccagetcecctecagggtteccacttgeccectggectgeeccteccecagtgagecagtttettgteccacagectetgggy
ctetageaggecteoegtecagggetgaggatcgettggeatctgcagaggatgtttectgectcectggttecatectceecata
gagctcectggectgggagceeeggetggecagecatgggggtgecageagacacatectgtetectgecagececececcage
caggagctctttcacagcagcecctcecttttettgggcagecgetgggecctggcactggetgtggectecacaggecattctga
agctcecgcecttgggectetecataetgectggeccatgggetgtggatgtectggtgagtgagecgtcactgectegaceat
gggagccccagcttaacaccaaggtgttctgaaacaggggegattgecacatgtgtecttteccccteeccaggetag
tggcttecctggggcagggagggaccagcecctgtgacatcctgecaggectecctgacatctgtcagageccagectg
tgcteeccagecagetctectgagggegacagtgactgtgcaccagtgaaggecacagecteccacgaagggggetgteac
caagggagccctgtggectgeccacctgaggatacccttectetetcagaaggagaaagggacccaggaggaccctaate
cacaggctgttgaccectggectcaggecatgtgttttagggggtecatetgtgaacccacgaatttaatggaaagggttce
tgtggctcagcceccaggagettttectagggagaggaagggtccagggecttggeagagggtgggetcaaagaggceeg
taaccccagagaggagagagatgcacccoctaaacacacagacgcacacacaagcaagggaactggataaaagtgagceca
ataaaaaaaatcgtttaaaaaataaaagcccccactgecaggeccecatecttecagaatectgttgecaacagattecaceca
cgctggttaacggtatttgecggtttgcaagatgctacacgtcccaggaaaatgacagacaagttattatcacctetee
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gctgtceccetceetgeoccaaacctgecegtgecgggcacccagetgeoggggagecgaggagcgggeacaaggaaattagea
gceoeocceegetgecacectececetecacccacecccegecaccagecctgecaggeccagggeteccagecaggecgggecca
tgttgtactggggcgggggaggaggggaaggagaggagggtcggagaggageceggcagegtggggagggatgggeaca
gtggecgtttggygcaaaccctttectgcaagecaggacggtgecacgecacccectgggecaggcaagteccaggeggectecgtgt
caacagccgaagataaatacgattttatcagctceggaatectgttgaaacacatccatectageggttctagggaaggag
aaggcaggaggggggcggcggaggggaagtgtctccacgtgacctttectatagaataggetccaccggagtectect
ccteoctgecegttttccacagggecaageccaggectgaagectagaggectgetggggagacaggaggaaggagetyg
ggggagcgctggagecgtecetgggctcagecacectectagaaggacctggatetctecagggctececttecctectgtyg
gccacctgtgteaccecacececcagatgetgeccagggcaggggacatcacagacatectecccecgaggecaceecagetee
ggcccggetgggcacctggggtccagttagtgecagggtgaggtctgecaggecatgtatgecccaaaggecatgtgag
cactgcactggggacacctgtggggaggagageccaggeccaggaccttggtggecttactggeccagaggggaggagaa
gtgctcacatcgeectgaggacaggggectecttgetetecaccctgaggeectgggecteccteegecactggeaccagyg
tcgaagacctgtecegttctaggecgeteccacacteccagtecgagecceccactteceggaggtgggtggtccggeecgecyg
cctgcaccgagtaccagggacagcteccggcgegeccaageteectcecccggggeggggeggggeggggcatecacagt
gctccecegegectgggeccccaggacetettgcagacgggagtecctcagacagtgecagagacgggagecacgecactgg
gcectgecaccecacttegtagegecectggectgggacgecceaccacgecagettecagagcaaggatcgecacttecacce
ctgcceggagacccagagggagtggggcegggcetcagcagggegcetgetgagaggeegetgectaggtetgegaaatygg
gagcactgctgaccctgaggeccaggegggegggagetcaggeteegeagaggactatggecgggggtgetggggeag
gggcctaggggaggggctgcaggggccaggcaggagectgtgaaaccectcacgetgttgagactceccatggggetgtca
gggagcgacggctgceggggectetgececgeaggettggttgocacccagagecttacteccatetgtgtecaactgget
gaggagcoccaggceggectececcocteccectgagtgtetggggetecttggtggatetaatgacceccatectcaggecat
gggctgtggeactagggtggaagaagcectecgggggactcagececggaaagggaactgtagggaagecggggcetgtgt
ggctccagcececcceogcaaccaacacctectecacctggtgctgagaataacgagggegeagtagecactaacacctgea
ggccactgtattcecaggggacacgcagtgagtcagagatgecaggtggagaggecttgtgecagtggetagaggeatece
agctgacgagcacaaagccaaaactgeccacccacagggccggacctcagaggeectteteecttttgececgeccectgaga
ctetgacctgageccacceecggecggggtetgtttcaaggggggtetgeegegeecctecctgetetgtggtttecctag
ggagcggctaggatggatggcatttgttgagtaccacctgtgtacctcecatectgctacacgttactgaggagagacga
gggggacagagccaggtgecetgaattceccagggggectgtgtgetetgecacacaagaggtgeteccataaatgetcagea
atgggcagctcegecoctgecaggectgecetggecteggagaagectggegacacggetgeeggeectgtgttectetece
ctgcteggggcactggcagacaagagectgccaccacctggecectecteettetgtecceccaaccagcacagatggag
accaggcgtaggtgtgtagettcaggcagggectttgteccaagagaccagtgectggacacaggecactgecaagtttgy
gccaagagccctecctgtetgagtctectgagggtecgagteccagagggtetgtgetgegagetgtteccatgtgee
ctgggggcagggctacctgettatecttecaagtgatgetgtggggagecaaagggggeatttgtaatggtggggacac
tgtacatcagtggtcacctccagggaageccagactgacceccacaacaaggagactgetgtacttceegetgtgeecaa
gcctgcagcetecgacagtccagggcaggcgeccgcacaggggtgggetgetagetectgcaaggetgtttetgetttte
tttttttetectttgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgacggattctcactttgteac
ccaggctggagtgcaatggtgcgatcteggectcactgcaacctecaccteccgagttcaagegattetectgectect
gcctcagcttecctgagtagectgggactacaggecgeacecgceccaccttgectggetaatatttgtatttttggtagagaca
gggtttcaccatattggecaggcectggtegaactectgaccetecagetgectgecttggecteccaaagtgectgggatta
caggcgtgagccaccgccctecageecgtttectgettttctaaacagegeccagectecectgecagggetgtgecatga
tggtteccecttcoctgtgttttaaacaggactggggatgggeggettectgectaaggeectgtgeccaaggtgggggteg
caggcaggggcagtggagcecactcetggetecaggggceteccaggtggacggaggacctaggaggggecagetetttggt
atccaattcccatcctgaggaggcecactgaaggaccececttcececacttgtecctecageccectecacacccatggcagy
gacagaccagcgttectggetgggtetcatteggggageccaagtagectcaccagagaggggacegetceccactgeac
aggaacaagggcactcagggtgccggggacccaggceccecacceaccatggctegeagecteegtecagetececatetece
ctgtctetttectttttectteetggettttegtgtgectgecacctgeccaaggacctatgtggetectgagagecect
catgtcecttgatggecagagaggcagtactggtggecagtgggggtcagggggtcagggeccectaacttecttgge
aaagggaagactccacctgcagecttcecetggttectgecagtagetcectgtectetgacctcagtttecccaactgtte
cacggtggagtgcgatgggacattctccagggcacttgcecggctgecagtgacttgtgattctgagtcatecgggggetygg
tgaggggcacagagggcatggggtggcagcagaagtcattetectgagectgagactggggatcattectgatggeecet
ttggggagagagcatgaggactcccagecaggtgaccaggagccagacgettgggaaatcagecagettggaagtgagt
ggacgcccctgcageggectcageggggtcacttttagaactcatgagageceggectgggtectcagatgggcagecg
ggccctgtgaggcaaagaagetggaggectetgecaggggetggetcaggaagggtgtcatecagtectectgeageag
ggcccacgccagctecagacagacctattagetectegagteccaagetggggatactggggetgtgageccagaggg
gccececccagagtggecaagaccaagcecacacagcecteggcectgetcagacttggtggcceccagecaggagagggtgtcagag
tcaccagggctgctgaggecatgagaggecttcacaccaacecagagagetctetatggaagettgaatgeatagtag
gcaaccagcccatcacacattaaccacttgetetgtgcaaatgccagagaagectagetctggtecttaaaaacagatt
caatgctgeaaacccacctcttecaaaatgecgecagtcagggacatggecttceccacaggectggeteccececagecceegtte
cegeecctcactetcecagecagecccttettgetetectggectttettgteccecatcecataaacctaaagectetetge
ctgactgccaccggcactcacacccectgctgtecatggageccaaatgaceccgatggetgtggagtgggtgecagggcea
gctgtgectggattcacgectcaaaggacagacacctggagggattcagcagaggggcectgettggggecagtettecate
tgggggttgtggaaggggcacccatggggaggacgtggctceccaatggggggtggectggacaggggtgcagttggga
ccactggtctecacccgeteccteteececactecagTACTCCCCGCTCTTGAAGARACTCTACTGCCAGATCGCCAAG
ACATGCCCCATCCAGATCAAGGTGTCCACCCCGCCACCCCCAGGCACCGCCATCCGGGCCATGCCTGTTTACAAGAAA
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GCGGAGCACGTGACCGACGTCGTGAAACGCTGCCCCAACCACGAGCTCGGGAGGGACTTCAACGAAGgtgagggceee
cagctectcectgeccacggtggcactttgeccagecateccggacagecacagecgggggctgectaactgggagagagtg
gggctgacagcatgggcecttagececattccececctgeggagggettttcagtgectecaccageceecatttteccagttetg
agtgggacctgggggggcccatgetoctgggecaggggcaagtggtetgggeagagtetgaggggeageggecttetgg
ggccccagagatcctatgagtcatagecccetcetetecagtgtgectggecagggectacgggetaccccaaggattage
aggagaatcagggggcagagccactgggcaggecacceccagagcacaagggcetgecagetggectgagectecacctgg
aagcccacaggactgggectggtggtetcagttectgetgegatgecacctggecacagetgggegectetctgecacctgyg
cacaggggtgggcacctctctgcacctggcacagggectgggcacctcectettcacctggecatggggetgggecaccttte
ttcacctggeatgggactgggcaccteteotgeatgtgacacagaggtgggeacctggecatggggoegggeacctetat
gcacctggcatggggctgggcacctetttgeacctggecacagggtgggcacctetgecacectagecacaggagtgggeac
ctctetgecacctggecatggggctggacacctetetgtgectggcacagggetgggcacctctgeatctggecatgggge
tgggcatctctgcacctgacaccggggtgggeacctetctgeacctggecatgecagetgggcacctectetgeacetgge
actgggctgggcacctctgecacctaacaggggtgggcacctttgecaggtggcacagagetgggceacctetetgtgect
ggcacggggccagcacctcectetgecacctgacatggggetgggeacttetttgaacctggecacgggdetgggtacctet
ctgcacctgacatggggctgggeaccectttgaaccecggcacagggectgggcacctectctgeacctagecacaggggtygg
gcacctctatgecacctcetetgaagtgtecgaccectcceggecagGACAGTCTGCTCCAGCCAGCCACCTCATCCGCGTG
GAAGGCAATAATCTCTCGCAGTATGTGGATGACCCTGTCACCGGCAGGCAGAGCGTCGTGGTGCCCTATGAGCCACCA
CAGgtaggccaggagccaggctgtgeccagggccctgcagtcagetgtacgggtcgggggaggggteccectgaggeag
ccectgteectectcagttggetgatectgectgectgtectgteggecatectgtecagggetecctgectetgtgataag
tectgtgtcecggeggeteettecteacecacacccgeeccactgtgecacactgetgetetgtecccacateecgecteggg
cactctcggggcctcagtgtgeccagetecatagtggggagtgggtcttcagecttgecctetgttggtgeccaacac
tggttceggeectggggctcececcagacacagggatttgggagatggggaggteceegeecatttagaccctggattgget
ggggcagaaccaaaccagcaacagcgectgaaggggtggcaaattctacaaagggggttgagggatggtggaaagact
cctaggccaggccaggggcccaggagagagtggectgcaggaggctgaggetggtcagcagggtggagagecegggaggce
ccegetgggeaccacgtgggtggggggtgcaggggactggggggcatataggectggaggggaggggacacggagagge
tgggggctttgacttttggeccaaaggcagecataagtttctgggacacaattectggagetgatgtggggceccaactgyg
tgtgaaaggctggggtagggggaaacagagggtttgaagttactgcgggatggtggggcaggggcagaacaggaggtyg
aggagtgggtaccaggcccccaggggaaggcaggcaatggcaggectetgecttecectgtacctggttetgagaccag
gctcecatgctgtacccageccecagecteccecaccaggtececateecectgtaccagacececcaggacaccecagacte
ctgtacccecagtctceccaggtectecacaagectctaccectgtaceccaggeececttegacgteccecateccaccatect
ctaagagcagccccttatgtcagcagaaccagggeccegggagggcetcecctgaaaccecatgteccacectcacctgect
aggcctgccaggaaggcagagctctategeeccectggtggetgecgtgtgacagecagttctgagaaaggccaagattt
tcccaaacccectaatagettttgtatttgtecccagggtgacatgaaaactgeccacattgtggtetggggacactea
ttgatcaacggttttggttcatggctgggcgecagtggetcacgecetgtaatecaageactttgggaggccaaggecggy
tggatcacttgaggttaggagttcaagaccagecctggeccacagggcgaaaccetgtectgtactaaaaacacaaaagt
tagccgagectcecgtggegeatgectgtaatteccagectacttgggaggetgaggcaagagaategettgaacecgggag
gcagaagttgcagtgagccaagatcgegceattgcactccagectgggggacagagagagacteecgtctcaaaaaaaa
aaaaaagagttttggttcatgtctcagctgtactgcaaaatcectgggaaacaggagtigtgectgggggtgggtteget
ggggacagctcectggttectetttetgeccaggtgagececcgcagcatgeaacacacacgtagggcecacaaaatectgtge
aggcacactcacacccagcatctgggettgacctccagecctgtgtcaggggagaaggttggggcaaacagaccacagy
actctgtgecttctcectgagagcagagaccaggtctgageococteccagaacccagaacecageccagtgettggggttecag
tgatcttcatgaatgggtggctggatggggtgagtgggtggatgggtggatggatgggggtgggtggggtggatgaat
ggatggatgggtaggtaggtygggtggatggatggatggataaatggggtgggtgggtgagtggatgaatggatggagt
ggtgaatgggtgaatggatgggtgggtggacggatggatgaatagggtgggeggatggatggggtgggtgggtgaatg
gatggatgggtgggtgggtgaatggatggttgggtagagggatgttgaatggatgggtgggtagagggatgggtagat
ggggtgggtggatggatggatggatagactgatattgttgaatggatgagtgggtggatggatgtttagatggatgga
tagataataaatgggggagtggatggatggatggggtgggggggtggatggatggatggataggatgatggatggatg
gatggggtgggtgtggggggtggatatgtgggtgggtgagtggatggatggagtgggtgggtgggtggatggatggat
ggattgactgatattgaatggatgggtgggtgaatggatggttggatggatggacagataatggggggagtggatgga
tggatggggtggatgggtggatggatggatgggatgggtggatggatggggtgggtgtgggggtggatgtgtgggtgg
atggatggagtgggtgggtgggtgggtggatggatggatttattgatattgaatgggtgggtgggtggatggatggat
ggatttattgatattgaatggatgggtgggtggatggatggttggatggatggatagataataaatggggggagtgga
tggatggatgaatggggtgggtgggtggatggatggatggataggatggatggatgaggtgggtgtggggagtggatyg
tgtgggtgggtygggtggatggatggatggatggagtgggtggatgggtggatggatgaatggatgggttgatattgaa
tggatgggtgggtggatagatgggtagataataaatgggggagtggatggatggatggatggatggggtgggtgttygyg
gggtggacgtgtgggtgggtggatgggtggatggatggattgatattgaatggatgggtgggtggatggatggggttyg
gtggatgaatggatggatggatattgaatggatgggtaggtggatggatgggtagataataagtgggggagtggatag
atggatggatggggtggatggatgcatggatagacgggtgggtggatggatggggtggatggatggatggattgattyg
atattgaatggatgggtgggtggatggatggttggatggggtgggtggatggatggggttegtggatggatggggttg
gtggatggatgcatggatggatatigaatggatgggtaggtggatggatgggtagataataaatgggggagtggatgy
atggatggatagatgggtgggtggatggatggggttggtggatggatggatggatggatggatgaatagataaatggyg
ttcgatggatggatggatggacggatggatggatggatggggtgggttggtggatggatgaatgagtggacagatata
caaatggcaacaactatagagcagggcatcccecectgectacgtggagecaggaccagacatggagectgggggctgeea
ccttagtggattggggetgegtgetgatgectagececctetecetgeteccecatgtgeagGTGGGCACGGAATTCACC
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ACCATCCTGTACAACTTCATGTGTAACAGCAGCTGTGTAGGGGGCATGAACCGGCGGCCCATCCTCATCATCATCACC
CTGGAGATGCGGGAgtgagtcccgggcacacggggtggaggtgggacagggctgggecaggecacggecgggggagaagy
ggagctgtcatggagacctgcaggccaaggctagettggggaagagactttggggtgtgetgetggaggaaggaaceyg
ccecctggectgcagggectgectgggecacaagctgggecctcecggagggaggtgggagteccccggecgaggtectcagygg
cagcctcacagctttgagectetgacteectctagegggaacactegetgecggeactgggtgetetgtggtgacega
gggctctcaaggecggtcctgeagggtcegaggtgggtggggaaggtgggecaggt tgagggtgggcagggttgagete
acaattctggetgtgceccaccegacagTGGGCAGGTGCTGGGCCGCCGGTCCTTTGAGGGCCGCATCTGCGCCTGTCC
TGGCCGCGACCGAAAAGCTGATCGAGGACCACTACCGGGAGCAGCAGGCCCTGAACGAGAGCTCCGCCAAGAACGGGGC
CGCCAGCAAGCGTGgtgagcggecggeccaggggaactggacgegtgtgggaggagaaggggacacattggcaggacac
aatgtgagcccgegteccagggacagggccagtecctgaacggcccoceacgeccagactectecetgacggagectg
agagcagcecceccatataagtcecgettgtectgggeccaagggcacetecagaggectgggtggcaccgecaggtttgecegt
ccetgtgggttgetcaccaccggacccacctggagaatcgattggecccaagggtggggecaggteteecteetecegyg
aaggaggcectceaccctetggtectgectgetcaceecegectgeectgectggect tecagCCTTCAAGCAGAGCCCCC
CTGCCGTCCCCGCCCTTGGTGCCGGTGTGAAGAAGCGGCGGCATGGAGACGAGGACACGTACTACCTTCAGgtgagty
tgtgctcctgecacggeagcegggagacctgectcacctetgtegtetgetgageccaggetgggecatggggagggac
tctggagaccatggtggaggagggcgggaggageccageectgtgtgagagggtccagagggcagaacctgettgeaag
agccagaccagcaggacccaactgcagggcattectgagagtcecetcagteccaaaaacccagegtcatgecattta
caatgaagccatgtgtacatagcacaggtagggtggtgcggagtgccaccagggtagaagttcagcaagaatccagga
ccctaacgttggeccaggaccecgtggecacggccageccccatgagtgtgectetcacatgtggecteccaacaggtgaa
ttaaatcggcacaggcttggctgggagtecatecttccatgatgtgaactttetgttttttgagetecagaatgageece
agttggggtcagtggectcatgectgtaatcecceggecattttgggaggetgaggegggtggatcacttgageccaggagt
ttgagaccaaagtgggcaacatggtgagaacccatctctacaaaaattagctgggegtggtggtggecgtgcagctgcea
gtcccagetactcagaagactgaggcaggaggatcacctgagggcaggaggatcgectgageccaggagtccaagget
gcagcgagctatgatgatgecactgecactcectagectaggegacagagcaagacgctgtcgaaagaaagagagagagag
agacagagagacagagagagacagacttggtttctaaaaacccagtatctgttggtaggggaggaagagggaggetty
ggggccacaaggagcaggcatggttottggggacaggatacctgeccactgagtcaggggctetggttagacctgett
cttgggaagaggaaagaagatcaggggatcctgagectectggggtgectggggaacceccagaaaggacagatgetttyg
ccaagcccaggtcectectgaggetgeggaecaccecectecegtgggggtctggggeacgtgggecagagatctgetect
ctgtgctcagGTGCGAGGCCGGGAGAACTTTGAGATCCTGATGAAGCTGAAAGAGAGCCTGGAGCTGATGGAGTTGGT
GCCGCAGCCACTGGTGGACTCCTATCGGCAGCAGCAGCAGCTCCTACAGAGGCCagtgagtcageectageccaccate
agtgtggggaaggaggacatggcttaacceocccaggagaaggcecaggaggaccagaaaccectoccagaaggecatecate
tgeccagggacaggcagcagggtecagagcagageccacececacatecteectecteccaggaagecttetagecacttgggg
ctgccetgggacectgggtecatggeccttgectatgectetgecactgaggggecttgtaaatgtectgetgagtggaaa
ggccaggaggggtggccagagtgaccatgacccaccaagaccagagtecgattecagtggecacaggtecatcceccetge
cteceggeccegecatggecagtgtecttetecaggegecaggeccagtggecgtgecatggecatggttggggacaggga
ggctgggggaggatgaagccactctcectgacatcagaggetccacecattecgecagecatgggggecatcacgggecatgggt
ggtcggtgggeacgaggetgecttgctteccacccatgecgageegttgettetgagecagGAGTCACCTACAGCCCCCG
TCCTACGGGCCGGTCCTCTCGCCCATGAACAAGGTGCACGGGGGCATGAACAAGCTGCCCTCCGTCAACCAGCTGGTG
GGCCAGCCTCCCCCGCACAGTTCGGCAGCTACACCCAACCTGGGGCCCGTGGgtgagt ccettgggragtgegggecc
acgggcagggcggggaggeccactgggggegectagetcaggacacaccacecagetcgggacccagggcaggtgtet
ctgtggctggctecttceccageggttceccaccctectgggcaggaggcgeagecacggatageectectetgeccactectg
gctgtgggaggtggaggggggcgtggttaagagegtggaacccacatgeatgecactgeetettggecaggegagggage
ttggggaaggctcttaacattacacagectgtttececcatcagcaaatggecacagaagtaccaggctcactecttgt
gaggaataaatggtgcaagacctcatcaggggccccageacaagecgggggeteccattggatagagtttgggeecect
tececctggaaggtoctecatgtgggcaggaccaagcatgttoccagtgcegtgagcaagecacceeccaggtgtttectga
ggcectgggatgtggccagcactccagtgecagetgegattgoccttacaacccagtgeccegtacgeacggtcacce
ccgtocctactaggcggggcdaggagacagggececcaggttgttecageeettgectcaagectetagetggeaggggtga
tgcecagegteacategecaggecttgggatggetecectggtgtecagaggtgtctggagectgggtggaggetgecac
ctggatgcccagectggectgecctgatggececacctgectectecacccagGCCCCGGGATGCTCAACAACCATGGCCA
CGCAGTGCCAGCCAACGGCGAGATGAGCAGCAGCCACAGCGCCCAGTCCATGGTCTCGGGGTCCCACTGCACTCCGCC
ACCCCCCTACCACGCCGACCCCAGCCTCGTCAGgtgegtgggetgecgagggeectgagecatgtgetgtcacectgtet
gttcacctctgtccttctggccatgtcagectgecctgeccecacectgtgtgectecaccactegcaaccectggatcagac
aggcgggcgggggcagtcaggccaggagcatctgcagatgectggggaaatggtccacttagaggaaaagcacaaaaag
ccggggtectecactgacctgteccecagetgagecacgtececectecctgagggatgecgtggecacectgtgggetggag
ccacccectteggagacageggeagtcteegecccagecaggecactectcagagatgggggetegegecagecectgtgete
ggaagctaatgctgcttcectttctecaaattetetetgecagTTTTTTAACAGGATTGGGGTGTCCAAACTGCATCGAGT
ATTTCACCTCCCAAGGGTTACAGAGCATTTACCACCTGCAGAACCTGACCATTGAGgtaacgccegggtggacccege
tetgcagaggeagtagetggaggggecectgteccggagggcaaagagecttetettecttgetectegtggectgggaaa
cttggaaacccttteccacgggeaagcagatgegatgatttgactcttgagagettaggcagatgecagecaggeacgt
ggctggtggcgcegggacacaggcceaggectceeggatgectgaactggtcatttgagectttttggacteccageagec
agtgtgcctttgattttaggggatgggctgttteccaaggcacaaagaacagaagaatgtaaggeccccgagggagtceag
tccagttcagtgccatttacagagaggtcagecgececatttacacagacaggaaaggggacctagggaaggcaagcacct
ggcccgaggccacacagctcttggecacccatggcagetgactgeaggeaccatgattaaacagecacggettgtettt
gggttagagactagtggagtacaaagcectgctggtagectaggacggtgtgaaccacagggcaccgtcagtcaaggaa
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gagcaagccctectggtgggaacctgcceccccagecagtgecgeggeccaggtccaaggecegtececcagaccatececea
gecetggggetgcagacagagatgagggtcagtgegagetagggecagetgetecagectaactgtecctegtgecagaga
gtggcegegtetgtgtecactaaccgecctecccgecaacctgtecccagtgacecacgetgagecageteccaggteac
gttaacccttgectceccecectgagtgatgtgtgtgettggtgtggtgcccagagggtgt tgggagetcagggatgagety
ggggtccactccagggggcagggacatggagaccaaggagggecctgecctgaggetgggaggecagttecteccceag
ggccaggtagatgctcagggggcetccatgtctaacacteccaggtcagggeccaggecccgecacaggccaggagtgac
tctggtgggetectcececectecccecgtetectgectactetggttgggggtgtaggggeccagggtgtggtgtggecaga
cctecaggeccagggegaccecccectgeteteectgetccactgeccectgecectaatgegeeggectetegecagGA
CCTGGGGGCCCTGAAGATCCCCGAGCAGTACCGCATGACCATCTGGCGGGECCTGCAGGACCTGAAGCAGGGCCACGA
CTACAGCACCGCGCAGCAGCTGCTCCGCTCTAGCAACGCGGCCACCATCTCCATCGGCGGCTCAGGGGAACTGCAGCG
CCAGCGGGTCATGGAGGCCGTGCACTTCCGCGTGCGCCACACCATCACCATCCCCAACCGCGGCGGCCCAGGCGECEG
CCCTGACGAGTGGGCGGACTTCGGCTTCGACCTGCCCGACTGCAAGGCCCGCAAGCAGCCCATCAAGGAGGAGTTCAC
GGAGGCCGAGATCCACTGAGGGCCTCGCCTGGCIGCAGCCTGCGCCACCGCCCAGAGACCCAAGCTGCCTCCCCTCTC
CTTCCTGTGTGTCCAAAACTGCCTCAGGAGGCAGGACCTTCGGGCTGTGCCCGGGCAAAGGCAAGGTCCGGCCCATCC
CCAGGCACCTCACAGGCCCCAGGAAAGGCCCAGCCACCGAAGCCGCCTGTGGACAGCCTGAGTCACCTGCAGRACCTT
CTGGAGCTGCCCTAGTGCTGGGCTTGTGGGECGGGGGCTGGCCCACTCTCAGCCCTGCCACTGCCCCGGCGTGCTCCA
TGGCAGGCGTGGETGGGCACCGCAGCGTCGGCTCCGACTTCCAGGCTTCATCCTAGAGACTGTCATCTCCCAACCAGG
CGAGGTCCTTCCAAAGGAAAGGATCCTCTTTGCTGATGGACTGCCAAAAAGTATTTTGCGACATCTTTTGGTTCTGGA
TAGTAGTGAGCAGCCAAGTGACTGTGTCTCGARACACCAGTGTATTTTCAGGGAATGTCCCTAACTGCGTCTTGCCCGC
GCCGGGGGCTGGGGACTCTCTCTGCTGGACTTGGGACTGGCCTCTGCCCCCAGCACGCTGTATTCTGCAGGACCGCCT
CCTTCCTGCCCCTAACAACAACCACAGTGTTGCTGAAATTGGAGAARACTGGGGAGGGCGCAACCCCCCCCAGGLGLG
GGGAAGCATGTGGTACCGCCTCAGCCAGTGCCCCTCAGCCTGGCCACAGTCGCCTCTCCTCGGGGACCCCTCAGCAGA
AAGGGACAGCCTGTCCTTAGAGGACTGGARAATTGTCAATATTTGATAAAATGATACCCTTTTC

(SEQID NO: 3)

>mm9 knownGene uc008wbh.1l range=chr4:153432953-153514317 5'pad=0 3'pad=0
strand=- repeatMasking=ncne
GGTCCCGCTTCGACCAAGACTCCGGCTACCAGCTTGCGGGCCCCGCGGAGGAGGAGACCCCGCTGGGGCTAGCTGGG
CGACGCGCGCCAAGCGGCGGCGGGAAGGAGGCGGGAGGAGCGGGGCCCAGACCCCGACTCEGGCAGAGCCAGLCTGGG
GAGGCGGGGCGCGCGTGGGAGCCAGGGGCCCGGGTGGCCGGCCCTCCTCCCGCCACGGCTGAGTGCCCGCGCTGCCT
TCCCGCCGGTCCGCCAAGARAGGCGCTAAGCCTGCGGCAGTCCCCTCGCCGCCGCCTCCCTGCTCCGCACCCTTATA
ACCCGCCGTCCCGCATCCAGGCGAGGAGGCAACGCTGCAGCCCAGCCCTCGCCGACGCCGACGCCCGGCCCGGAGCA
Ggtaggcagctctgggacccgagetagggccaggtatttegcacgaggctccgaggectggagttegggtgtgegget
gceecgggtgectagecgagtgaacggecccagggactececgegtcagtggecaggaggggecggecggagtgaggetagyg
agtagaagcagttggcacctcggcaacccatggacctgectectgeccacactgteccactacaggtggcaaggagte
gccatacccggagattctggggetegggtectggtaataggggaagttgggaggtgegtgggtatecctacctcacaag
gaatgcaaatccccacctcetgtaaggcagaaggectttcaggteccgetatggaagcagactaagagagaggaaage
caactagagcccaacctctatgctggtecccaaggtgtggggtectggtgggttactgetgttetgtgatgagtttac
tgtggtgcctcaccagectcectagtecttccaggtagagaacccgggcageccacactctetectgecteccactggge
agctgtcaccttctcactcttgagagatéaqaacatctgtaggcacctatccacatacacacccgtatgtgtgcgtg
ggcgggggcggggaggtggtggtgtcaggaaaaaagctctgacttctgagecccaagacacttggttecctgtatagt
gctgaggtctgttaattaattaagtgggcacttgggacctgggtcgtaacaatatttgggggaaggttgttgttgtt
tttcttcatttaaaagttaaattgtgtctgtgtgagtcgtgcacgggtcagaggacatctttaggagtcgattccca
ttttccattttatcagtctcaaagatttactcaagtggccaggataggcagcaagcacctcetacctgetgagetcca
ctgcctecggattggttttcgtggtegttgtttgtgttgectgtttagectctagaaaaaaaactcaacagagacaaaat
gtatcctgaatccttggtgtgttgcaaacgectgteccecggeeccecececaccegecceccateectttgatttattcaataaa
aatgtaaaacattactttgtgaacaaaagataagtatttaacattttctcatccatgactgtatagattgtgtatge
agttttgaaaatcaggtaatcggtttcaaaggtgttgecatacccactaactagtcttgagetactggegggectatyg
ggagcctgectatcaagcacaggtaactaacgacaggatgctgagcaatgttgtecttectagegatggetctgtgga
acaggcagggcttgcccattectgatggecaccctgtgtgacaacattectggattagaagtcagatgetgagttcaaa
tactctctgtgcectgggaccttgagecaagttacttaaatcctcagaacctcagtttacccatecttcgaaatggagt
catagcactgcttttctcaaagagettatagaaacctggtcagtatgectttgtaaacagaatggaaactgectgac
cctggctgaagaaggatatgagtgagatgettgtgttcatagaggtagagttatttgtataagaaagaaactggetce
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gggacctgtgagatggctccttgtagaagggtgecttgectgeccaagggtgatcatctgagttecatccatggaateca
caagctggattgtggatccacattgtetictggeccatcacatgtgecactgtggcccacgggtgcacacatacataca
aatagaaaagtaaccaggatgctatatccaaagtccttggacaagtgctgataccaagtgatcttttgagtectaga
ttttggctctgggactgggtggaccaagaaagaactcagagaagaaggccagttectaggttttggagagatcatgg
cagtaaggcaggaatttgcctgegacctgggtggaggetageagecatctgtecaggagtatgtectgtgatgaagatg
ctcctgtttcatgtttatttatagagtatgeccaacccaggtecctggaatgggettetagtgetgacacatgecgaag
gagaatagctaaagtggagatgaagaagggagacagggatgagggctaaagggagettcatcacecctgetgatatec
agggatgcaccaacccaaggctectagcactccaaagttcecttgtcatttttgtcattgecatttttaaaaagteccat
gtacatctcagtgagaaactatttctgtcaccaaattcaagggtgatttacctcccagaagcaagcacacacacaca
cacaaaaaaaattgcacttggtgaatggtgttggggcagggggcggagagaaatcctcaaaacactcttctgtgtte
cttctaagaaggaactttgaggcagcctttagttttcgcagaggatacttttaaatgttgctgacaacaactctact
tatgagtaacagtgtggcagagactcctyggaacccagatcattcaatcttgttteggtttgaatgtgecagecaaagag
tgtaacggatacatttagtacagctacageccaccttacaaacaggecaaggtcctetcectatgggaccecagectgeaga
acaacccgtggtccatctgectttgtagactctgactctctectgtectctetetetgtetetectetetgtectetetet
ctctgtctcectectectetctgtctetectetectgtctetetetetgtetetgtetectetetetetectectectetetetcecte
tctctetcectetectetecactttatetttaaaccagtttgtttteccectgaacttgttgetecacaggggaggatcaaa
gagaagggattgcttggcaaaactattgcttatgaagtatctgcaggaattagcacccagtgecacatactggetgtg
tgctggtattaggcttaataatttaggattttacctttgettgtaattcteccaacatceceecttgatgtaggttectgt
aattatgcccattttcagatgaggtcatggaggctttagecatgtgattcaaggggectggagttgtgeccatcacagt
gtgggatttgagatctcagatctgacaaacagtccagggtatgggcttctgggtegttctegecagtgtagectagtyg
ctggatgtataaatataacctattaaacagagccacaggaccctagaacccttgcacagggcattctgttgagagga
ctgtttgaggctaggtgactagaattaggegtgatgtgaactcatgtagggagaaaagacgcatcgtaatttcatca
gtaccgaagtgaaatttctcatcttcagtcatgagtgtataaacaaacaagtttacagtccgtggtactttatacag
tccatggtactttatacagtecegtggtgctettetcactcattgecagttactgatettttcactggatgteccaget
tggcagaaagctcaaatttttgttctcatecgeccaacctgaaattctgagttatgacagetgetgettgacttgacct
tgtcctaacccagaggtatgattgtcatagattaatgtcacttgaacactgtggecacttcattagaaccatgggtyg
ggaccaaacacctacaatggcagcactggagaggctggggtaaaggcatcaagaatccaageccecacceccecagyggt
cagctctgttgtgectgtcecttattatgctgaaggtcaagagcacaaaccagtagtctaatttgecactatatattet
gatggccagaggctacatgtcagtgtgtgggcaagactagttcccctcagataggaatcecctetatgttectcecaa
gatctggcaattctggcagctecttgecctgecaggtetgectectgtectatagtectetgactectgtgecageatggece
ttctctttgectttectetgagtctacecctectttgattgtagtcagatgtgtggectegtectgaggttctggggagaatt
ccttgtatttaattttatgtatttacaacactcctcectgecataaggttectacagtgtcagggtcaggcaggttetg
cttgccccagetgtetgtttaaacagaggetgetggggtgettcacaagacatcaacatggetttegggataggaga
ggcatcctgaagaagtagaaagagaaggggaggtgttatcctaggacatcteccactgaggectggagegecggaccaa
agaaacaaccctgtctgtgaaggaacaagagctctgaagacaggtctaggecaatggaggagacatgtggacatcaga
gggccagtggatgtaacacttgatggeccttgcagatggagtcaggttccecagagagtggecctatgagggaggaaa
gcagtcttcttccacctgeccagactetttgettggtgegtgactttgatggacattgeccagattgatgggagaaa
aaazaaattttttagaaccatgggtaggaccaaacacctacaatggcaacactggagaggctggggtaaaggcatea
agaatccaagcccccaccceccagggteagetectgttgtgetgtccaagecagggtgcagggcecactcetcececcaaatgt
tgcagccagtgaggggcagggatagcectcectectgaacttatgaccttgtggacagetttccaactactggaagtgtgyg
agaggaggggcatcatctctacacccgtgecacctcatgacagacaagtggcagagtcagectattccacactcatge
tctgagggtctgctcacccacacteccacaccecacgagggtcatgtecactgtgetgectgggtgagggtgcagggece
tgctctecectagtgetgetggtgagtgatggggcaagetcteccagagggeggcaaccagtgaagggaggggecaget
ctgcccagttcttggacatcectgetectgacaagggatateccatgttctttaatggtaatgtgagecgtggacatcaa
cacccacctctgcatagccatgaacccagctcaggetgecacctecactatggecccaggtggectggecactcacaac
aggctgctcctectecatecteccagtctccagatccagetctettcataatecttaagetgttccacttetectetcte
ccatctgaccaccacatgcectcgeacattgtggtyggeteccactgecaggetggecatgttgectggggggecetggggt
gacatcctttggtccaagctgecacggececgtgageaggecctgecacctcacccaggcagecacagtggacatgacectyg
gtgggtgtggggtgtgggtgagetgecatggeattttggecaagtggttgtccacagectgectgtgctgtgetecaga
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ggcagatctgtggatgetgtggecaggtttctgtetgectttttecctectecatgtgetgecactgecaggtggetatgt
gtgtctatggcctgctcatacagggtagagggcagatctatggetatectttecctgeccaaacattgtggeatggtyg
gaacacagatctectgtctatcecttectettcecegtgecatgectacctagatttgatttgatttgatttgatttgattt
gatttgatttgatttgatttgatttgatttgatgagtcctagacataaaacagctttggtcaccaagccaggeatcyg
ggccaggatgaacataggactatcatctgctctaccectgactgatgtaagaatggcatcaccaataaggtgtcetet
ttgtccattgacaggggttaaagttttttaattggtaaatttttactatgtagectectggctagectggaactettta
tgtagaccaggctggcctgaaactttcagagetctacctactattctctgectectgagtgetgggatcaaaggegt
gcattgcttggaatctcgaggggatgagggtgtggggecttctgcaggagaaaggcaggtctcaggagectgaggagg
aatggaaggtcattagcagtctccttgectatgecagatatcttectgtcagggaatgectctetectetetectetetetet
ctctctctctetetgacattttctatgtagtactgatttecctgecacaagtageggtttetecattttgetttaggeag
ttgggtggggttaggctttgtatgtgttgctagttctccatcgattttggettctagtatcaggtaacgtcaaagtyg
gcgggttctggtttectacagecececggtectgaggtgacaccatgaatceccagecagttgtecacctaacactctecaa
agcaggctcacagtgcagaccttggtgagtgtatttcttatecacagtccactaaagagggectttatacagaccaagg
gcaaaacagacatgaaccattggaagaggctgcaaagcagtatgaactgcgagggcagggcagggcaggcacgggta
gggatggagaggtctgecgggctgggecttccagttettgecacagttgaggtceccaggaatgtgtgagtagecactgt
caccccectttgaaacctgcecccacagcagaagcaccggageggggtttatgatgtgecagectcagectgaaggacttt
cgggagaagggcaggatctacgctccaaagcagaagcctgagaggaaattagaaccatggatttgggcagtgacage
catgcacgggagctaactagctgattcaggatcctgeccattttgtagatgtttagtagtccagaaaggcagaagat
agtagatgctagggacaaacgtagttttctatgaaaatatgatttttctctatatcatttettettaaaaaacattt
aggtgggggctggtgagatggcectcagtgggtaagagcaccecgactgectcttctgaaggtcaggagttcaaatcccag
caaccacatggtggctcacaaccatccataacgagatctgactcecctettctggagtgtectgagggcacctacagtyg
tacttacatataataaataaatasatctaaaaaaaaaaaaaaaaaaaaaaaacatttaggtgtctatttgttcatgt
gtgtaggtgtgccagggtgcatgtacaggtcagaggtcatgtccagtgtcatctttgettectgeecaccttattgt
tttgagacagggtctgtctcattgactctggactcagtgattgggctggactaaccagecagggaactetggatttc
ctctgacttetgeteccccagagecacgcttgcaggecatttgttgectacagtctgttttgttttaaatttatattta
ttcatttcatttttatttgcattttgectgecatgtatgtctgtgecaccacaagettggecatgectgtggaggtcaga
agagggcatctgatcccttggaactggagttacagatatttgtgaaccagcatgtgggtgetgeggactaaacccag
gtcctctgcaagagcagecaagtgctettaaccactgagacacccecetecageccectttgetgttgttgtttaatgtygg
attgtttattggtattgettttttttaaatgtgggttctggcatectgaacacaggtcttcacactttcectgactgag
ttagttatcttgetagtaaacccatttectaccaaaggtgatcacagtaaactgatttttattttcagaagecatgect
agtcttcctgaatgtgeccetgegtatttgeataggtectggtgaaattactaagtggctgtgctagtcaaataaggag
cgtcagagcagatctcagaagecctgtgectggcagecggagecaggtcagggtcccageatcaaaatccatctgcagag
cttctcececgetagagatgeccaaagaactttaaggectggtggtecctetgtecagttacagteecttgtetgtgagacce
atagagcccttgtaagceccagggaccaaacaaagcattttatectgtctgtetgtetgtetgtetgtetgtetgtgtgt
atgtgcacatgagecatgceccacagtgcatgtgtgatggtcagaagacaatgttatctectteccaccatatgaatteca
tggatgacactcaaataatcactattggtagtaagcatgcatatacacagagccatcttacaggcecctgattcagtt
tctttcecttatacaaataactcgacctctatggaaacaagcatctcactecatttteccecttcagecagggtcaggeag
ttccaattcagtttacaaaggttaattgaccaggtttctataacctatatatagcttectttaagtttetagacattt
gtacccagttcaaggggcctgectttgaaatgtgtgetgggecagagtecctttctcaaatcteecttgategaagetac
tggcagaggccgtgagaacatgggtagacageggctaactgccagtggectggagaaatggectgaatttgtgggact
catcatccggtggggggtgtgtcttaaggecaactggacgtgaaaatctagatatttctgtattagagaaaaaaacaa
tctgttttaagaaaagtttagaaggctcagtggttaagagcaccgactgctcecttgcagaggacctgagttcaattee
cagtacctacaaggcagcccacaaacactgtgactcecaattattcectgacatccatgggcacatggtactcacactac
acgctgacaacgcatttatacacataaaataaaatgaatcttttttttaaaagtaactagaactactatagagaagt
aggatttcttggggtatcatataattaaataaatactcacacaagtgtgacaggattgattttgtactttattataa
gggaaccatttttttttttaatcecgtccagggttgecatctcagectctggagtaagogattcatggagagttttgtggy
gccaatctgcaaaagttcagcagaaatcagaagttaagaaaggtgatacagaacttagcattggaaagttctggaac
tagagctggaaagatgcctttgtgctgaagagcactecgetgttcttecagagaaccagagttectgtteccagtggec
cacaactgcctgratgtaactccagectccaggagacctgacacccteotteccagtetectgecaggagectgeacacaca
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tgcaatacacatacataaaaaataataaaattaagctttaaaacattttttttatgaaaggaagttatcagccagge
atcccegeactcacaaaacagaggcagaggatctcecttgtgagtttgaagetgtagtggtagatacataaaasagttac
aggtcagtcagggatacatagtgaaactctgtctcaasaaatatctacaatgaatccaattttagacaatttgtgcet
cagagatgtagggcattcctgtgatcccagtacctaggatgctaaagcaaaggagaagectgagacggaagagaaaga
tttggagcttgaggccagectgggtcacacagtccaaatatatataaatatccaaatatataaaatagtttatgeca
acttgacacaggctagagtcatttgggaagagggaaccttaatttttaaaaaaatgactctactgaatttacttgtg
gtacattgtcttgattgatgattgaatgtgaaagggtctagctcactgggaggagggccactcatgggcaggtggtt
ccatggtgtaagaaagcagaccaagaaaacaaaaccacaggaagcaagtcagtaagcagctttcttcatggectetyg
acaatggtcaacatgaccactgacacagtcctttgtectetgttatggttctttctetecctecececteecetecteect
cttaaagatttatttattttattaatatgagtacactgtcactgtcttcaggcacaccagaaaagggcgtcagatcec
cattacagatggttgtaagccaccgtgtggttgctggaaattgaacttaggaccctctggagggtcagacagtgtte
tcaactgctgagccatctctecagececttatotetttccaactttetgtatcagttgagttttttttatecttect
cttcceccacagtctgtettectacecttetttcteccttecateccagecteccttectgtecettecteceetete
ccagtctaccttcttgtcctttctectceccageccecattectaageoccecttttitecctttectttectttectttec
tttcctttecetttectttectttectttectttectttectttectttecectteecctteecctteecttecetecect
ccecctecectetectetectetetttttectttececcettettecctecttectecctectettttecttttttetgaage
tgttttttaattaaccttcaaactaasacacattctttceecttgaacctcagactttctttaccacaaaatgtecetg
catcttctcatgtagagtgggttctcttatagettecacacacagacaaaagaattttaactctetgtaattccaac
tcccagaagaaaacgaaaggtgagtacggacggacggggcaagtgtgggaacgeccaccecgagtgecacagageggt
tttgctagectgetettgecaagggetggggtctggtettgetatygcacacagtggetcaccatcaccagtaacttet
gtcccagggaatctgacattctcttectgatecteccttggacaccaggaacacacatggtacacatacatatatgtag
gaaaacccaatcatacacataagataacaaaaaagtaaatctaaaagcattttcaaagatgtgggcagctattttta
aagcaggcatattatgattcctcattgtcatagaaatctttgettecttatacttttatittttgagattcatttaat
tttatagtttctaacaactgtgecttaattatgaaaacaccaggagaaattttatgaaagcatcctgttttaaaatg
tttattttaaaagtttaggttttattattattatttacgggtatgtgtgtatgtgtgtgettgtggggtgtgeatygt
gaatgcaggtacttccaagccagagagggtgtcacagtectttggagectggaggtacctetecatececcagagttte
ctgtttttaaacaaggctagctattacccaacaaccgtacctccectgectaaatatttttcagcacgtttgtatcagga
agagtcagaaaggcaaagcctgagagaggtatacttagttectgetecatttattgttgagatgacctgecagacactge
tgtgtgcctgttagttccectgggttactgcaaggttagectgteccagggttcgaacagacatggeccaggaaacacagg
aagagcagcagttgtatgtctgecttgtgtttggatggcttggaagatatgtgtatgttagttaatccagtaaacgt
aagctagcagcccaggcaggctaggtggtcatgattcttctgeettgtecttictggagtgagecatgecttgatttygg
aactttaagaaacttttccactcttgcttcecatctcacagcaaacagctectgceccaaattcagtcectctggaggtgaggce
caacttctgataatagagttgtgaaaaaaatcctttcaagtattttattatcaggttttagececagecaaatacttaa
gtgtttctgaaagtactagggtetctetetctetectetetetetetectetetetectetectetectectetetetetete
tctctectecttecectececteccteccteccteccteecteccteccteectttetecttctetettacttgtattgy
aaattcaacacccaaaccagcaagacttttatgacaaccatgaatataaaatagtcatgttcaaacaggggocgggca
gcctgecagecectgtgacccecceccaagttecacttttagacaggtgggtaaagactacatgggetcectccagrctecactt
gctattctatgatggatgtagggaagttecctgtgggaaggtaccctaccagcactgaccaggcatgaaggatgaagg
aggacggagagcccctaatagacctgggectcecttgtttatataggatcttttgagagectggggeccatggtgagecat
tgaactctgcctgactcaggccagecattgtgctatacccacagctgagagagggagaagaatgtctaccaatcatag
agcagagtggtcaggactcaggacaaactaaagggaggatatcatctagtttgactcataacaaaactgctctatgce
agatgtcagecctaccagaacccagagecgctaacctgggaagccagtgggcagecagectteccaggetggggttettyg
tcctgaccaagatgectattcttectgcaaagacagaggggaagaagccagaaatgagcatgetcataccaatagage
ccagggctcagtagtaggaacgtgtctggtgtgectggaggcecteccgggetecatetectgetgectagaaagecage
aaggtctccgaatgagaactgtgttccactgecattcettctaaatgagaactgegttecactggatteccttctactyg
agcagagtctgaaaaggtaaagacagtttctgttcttattcccaccaggteccaggaaggagtgtcectcagtcaaac
ctggtacctttgectggecctectgectagggttccaaatectacagetgetatgatcatcccagagaaggcaggettea
gccactgaggtcecccttcececcagtcactaaagtataagggaaaaaagattacatcagatagggtacagtaagttgtgec
tatccatatgcacgggtgccgtacaggggaaggtggetcttctgagtceccagagagaaaagtagectetgggtggcac
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agaggctaatgtagggatgtgaggggaagtygggcaaggaatatgcagatatagcattgtgtgtgtgcatgtgtgtac
atatgtgtgtgcatgtgtgtgtgtgtgtgagcaaggaatatgcagatataacattgtgtgtgcacatgecatgtgtge
atgtgtgtacatatgtgtgtgcatgtgtgtgtatgtgagcaaggaatatgcagatataacatgtgtgtgtacacgtg
catgtgtgcatgtgtgtacatatgtgtgtgecatgtgtgtatgtgtgtgtgtgtgtatgtgagcaaggaatatgcaga
tataacattgtgtgtgtgcacgtgcatgtgtgcctgtgtetacatatgtgtgtgecgtgtgtgtgecatgtgagecaagg
aatatgcagatataacattgtgtgtgtgcttgtggatgtggatgtgecatatttgtgtgtgtgtgtacatgtgggecaa
ggaatatgcagacataactgtgtgtgtgcatgtgtgtgcatatgagtgtatgcatgtatgcatgtgtgtttacatac
atgtatgtacatgtgcgtgtgagtgcatgtgtgtgttgttcctcaggaggcatccactttttttttttttttttttt
ttttgagcatgagecctctceectgaatctctececatcaggtctecattteccatetetaccttcaaagcactgtgataa
caagaacatactatcacgcctgtttttgtttttaaaggcgccaatatctceccttaaattttagtgcatttattatttt
tcacatgtgcgggtactcacatgccacagcatgcccatggtggtcaaagtacagtttttcagagttgggtetectect
gccatgtggggtctgggtttcaaactcaacattccaggettggctaccaatgectgctgagececaactcaatgactee
tcacaccccacctttgaaacacaccttctggggatcacactecaggtectecatgectacaagtgtgtactgaceccecage
cccagacgtgactttggtttgatggttgocccagectgggaccectttectgatgtatgtgtecttcagagectgtacca
tctgctectacacagggecagettectecatgttecagtgecatetgecagectcagggtcacctggactecactcagggtge
ccaacaggttgttctgcaatcatgtgtceccagtgtectgcagacatgtgtecatgecagttatatgttctgaatctcaa
tatagaccttagaactgtggctgaagaaaggggatgtggtgeccagactcagtttgeccaaagagetagtgcaggatyg
gagctggctggcactggcectagggcagactgaaaggtgcaaggggececttgggtggtgacacctggtgttttagace
gttatgtgggttcccaggaaaacccectctictgecaaaggaagcacttgtgttttcccagtatgetatgggtacaag
gatgactaacaatcatgacatttgcatggtgcttccttcaccgtagetgecacacaaaggcecgtgetttgetetett
ggcagaggtaggctttgtttectcagtttacagatagggaggtggagggectgggaggtcattatagtcacaagagga
gtagagggctcagcacaaagtacgacaaagtcaccgtaataaaattcaggcctgggeccatgatcectaactactgggg
aggctgaagcaggaggatccaaagcttaaagtgaccttcaagecggtectggttgacttagtgagaccctgtttcaa
aagggaaagtcaaaagagtctggggtgcattttggcaatacagtgtecctgggtttgacctcagagetgeggtgagag
caacgagaaagaacagattcgcaacaggaaagttcacaatggatccagcactagectttcaatttttaagaaagattt
tacattttatgtctgttgtatggccatatgecttgtactetgtggggggggggagaaagagagagatagggagggaga
Jgagagagggagagggagagagagaaagagagagagaaagagagagagagggagggagagagggagggacggagagag
ggagggagggagagagggagggagggtgggagagagaggaagaaggagagaggagagagagagagagagaggaagaa
tgagagagagaaagagagagagctctcecttaactgctgagccatctectccagecectcaacaatagttttattggaca
ctaaggacttcagcgatgaagatccaaagacctgactaactttcteccaagtttgtgtgtgtgtgtgtgtgtgtgtyg
tgtgtgtgcgcaaacatgtgtgecatgecatgctagagggagectgecccaactgaaccattgttagaggacaagggtta
gaacaggaatgagtcaatcccatagtagggagggtctgecatccctgtgggatcctgtccccaagaacaggacacaca
aggtctcatgctattcagggtcaggctgagaatttgetcttcaaggtttcecgtggtatgtatteccttgtatgtcatac
tgtgttgcgtaaggacatcttcctgecaggcatctattatacagraagtgtacatgcttcttcececcttggtecattt
atccctttagacaagtcacttctgcectttectgtcacgtatacatatgtgatttttagatacatatgcaaaaacccag
gaacaaaatatgagagaaaacatgtgatgctcgcetttgectgagactggcttaattcacatactacaatcatgtecga
ttgcectecattttcatgaaaaggatgtaactttgtecttctttatggectggataaatgtatgaccatgtatagttgt
catacttttcttgtctgectcectetgetettgggactagtgetacactgagegetecttgatatactatgttetacaa
tgtgcgttgactttggggtaggtgtcecgtgggtggtatggtcacatggtagatctatttcectaaagacecteccatact
gacttccatagtggtgggaatggtttgecttgectaetgttggtctgggagggegtecttetgtecacgtceccacca
gcattggeccacttctgttttcagecggtggetgagatggattctcagtatggttttgatttgeatttectcagattge
accttttaaatgcatgtattagecteccttgtacttcctettttgagaattgtctgectcaattecegttttaagecaccag
gttgcttgtgtgtgtgtttagtittttaaatatttgctttaggtttacgtgtgtgtgtgtgagectgagtgteccatce
tgtgcaacatgtgtttgcaggaacccaaacataccagaaggtgtcgaatccectggaactggagatacgggcaggtyg
taagtcagctgacacaggttctgggaattgaacteccgtcttatgecaacageactaagtcttttgactgctgaaccac
ctctgtcaccctgtgtttagttttttgagttctttgtatattectattattttatggcaaggaatgtttttgectgta
tgtatgtcttatgtacaccatgtgtgtgecctggtgecccatgaaggccagaaccagaaaagagagtgttaggtectygg
aacagttacagatggttgtgagecgecgtgtgggtgectacaggttgaatctagectecegectggaagagecagecaatgt
taacagctgaactgctgcectctecagtegetttttgtaaacteccagatgtcaatcetetgecagactgacagecagea
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atgactccectacectecocetgagetgttcecttcacccaaatagttgttttcatcetetgtacaaagecttttgaattte
tcaaagcctcatttatcaacggtcttectgoccggaggaagaggctagggacagaaagcacggcecctgeetactgetete
tggagtgccatggtgeccacgtgectgagectagagtgttetgagecccatectgggagttgtgagtcacctacectgect
ccactgcaggctctcectacatecectectgtgatetttecctgagacaccacaaaccacacctgagacececcgggggag
aaccttacagggataccaggtacccaggaacatcatcacagcctcecctaccaaccaactecagcatagatgecttgg
gcatcttcttgtcaaccagggtcaggtcectggagtaggcagggcgtgggaaggagacccatgagagegggetttgte
agcctgctecagggctactgtatctacgaagggectgttecagtgtecectgeccagtggecagetgecagateectteca
tggggacagcagggactctaattgctcacctgetgectcagagtctetgecagecctggaggtgtgtetggggaaget
gtgctaattaggcacacggtccatecttgtaggggcaataggcatagtgtcaacctttcggtgegtecttcacagea
agtaaaggagctccagtctcecccattctgatctacatcecggaccttagggatgacgtecctagetgttgectcattga
tgtccaccttccagatggacactgeccctgectcaagcacagacctggtgactctecagetcagetgacctatgggaage
cttggtcecttgtggggactgaggagagcatcccaggttgggaagagagcatgtaggatctttagggtgtttecacca
gcagcagaggggggcctcecatagtagagagggggtctaacttttgecagagaccacacagecggeccttgetaaatgetyg
tagcgccecgcaaaggggagtcgagctccacagtgggtacgtectggtatectgtgececgeccagatcatgaacagtaagce
ggcatatcttatcattcatttaccaagcctccattctetggggtecectgggactecttaccacacagtacagactag
attcagctcctgctegetatagaaggaggctctgetggtgatagtcatgtaagttagagacagecaggteectgatet
gcaagacttggattagacaatgtggcccecectecttctegecaccactgtectetgteteccecgtggtecaaccgeca
tcaacaagcctaattacaaaggecctcecetggecactttttettttggagtaaggecatgetececggettgetictgggece
ttaatttttgatcagggacacctettcgactaattatttgtcagtaatgagggaggagagatgaggttgcgaaageg
tccctgagecttatagagagaagcectgcaaattaaaatacgaggcateccgtaaacagggcgctaattggattaattcaa
aagtgatagattgggataagaacagagaggaagaccacaggcagattgaggtcagaataattccaggagecgttigece
gggcttcctgtgatagatgtgagectcaaagtccgagagetacagaaagtaaaatatgctgetgtgtgtgecaaaaca
catctgagtcactcaggcacaccaaccacccaggatgcatggecgtttcttaageecctggcactatctgaccecttga
gtcatttttggagagaccagaactttcatatgacaaccgectttetttectctgttgtaataaageectectetattt
gttttaaggtttttaaattatatgtacgtgtgtatgtaagggtatgtgcacatgagtgggagtgcccatgaaageca
gaatctccttgtagctgcagtcccaggcagetgectggtatgggtgectgggagetaagcteccaagtacatgggect
atgtgcatgttcttgaccgcectgagecatcteteccaggeectecattectgatttetettggtgetgtttagtgtttttyg
cattctttgaatcttgagccacacttatgegtgggectatctaatgtaattgaatttaaaaaaaaaaccattatgtea
gaaggtgataaaaattatgatgggaacatcccacttctgaacaggcagaggtgagetgaacttttcaagataaggag
aagcatctcecctgtgtcccagtgagcactgtctgtecegtggetgcttectectggtatctecagecgaggecatcaggttt
ctgtagggcatttgaatcgcctcatagaccaaatgtgeccectgaccacttceccecctggeccacagtgatgetttatagte
tggattaactctgggctactggectcactcccagtecttggectgacacctaggctgtgggagagectaatagettatte
atattatttagataagtagcatagtatttgagccgtgtacgtttttaaaagcatcaagtctttattcttagggtgag
ccttatcatataatcacaactgtgcaccatttcagttictcatggttcttccatggatcacactgaacagtaagtect
ggctgcagaagagaattatttttgcacctgtctceccaagtctattggttcaacataaacacaggcaatactcecgaacca
tatgttatcattccaccgaggggctcctagacacaccecccagtcagecttecctgaatttctaaattcagaaagggaat
gtggagctgggaagaaatagtatttcacttaagactttacttacccatcctgtccatttatcecatececatetateta
cccatccaacacattcecteccatecatcectatceccatecatceccatctateccatctettecatececatatgtecataaagece
catcatatctacccatccattgtttgtttaaccatctatccatececateccatctateccatetcttecateccatatgte
cataaagcccatcatatctacccatccattgtttgttcatecatectatccatecaccecatecatctatectateecate
catacatccatccattcatccacccatctatecttccatecatatgtecatceccacccacccacccatecatcatecea
gtctatccatctaccecgectgtatatccactcacccgecccacccacccacccacccacaaaaccactataaaaacat
ccatctctecattcattactgagtacctgcectgcatactaggtcecectgatctgggaccagacaattcaaactttatacac
tcactcagtcttcaccattectgtgacatcaacttgaagetgagggtttaattctgcagagecgcaggectcttggagg
tceececggggeacaccacagtataagacacttcgtgtggagcacagaageccagtgtgeccaaggacacecetttgetect
gttgttcaggtgtgggtggggatgggtctggcagtgagacaagaggggccatgttggatatgegectcaagggacca
tcatctagcaagcagggtagcttccagtgatgcectaggcacctgctcteccgaggtcactecctttaacttctggaa
gacaggagaggacacagccaaatgtactgaaggcagatttgcttaggateccaggeccaggegtecatggatetetgea
aagagtgaaagtagacactgcaggggagctcggatggatgetcectgtcaaggcagacgaagtgggecactgttecagte
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atgaactgtatgttatataaatcgacccctctgtttectcatcggggaacagaggtagaaactcttctcacggtace
agtgtaatggttgtgctatggataggtgtagacgctgaaattcatgecttagtgagcagcatcagctagggcatgagg
tgtttgtcacattctctgtgtgactcctatgtgectctcagaactcactgagttgaggatgagagecgecgacggeoccy
gatggaagagtcagatgagacaaagaacaggtgctctggcaatgtcaagcaggttgggagggcagggagtcttaact
gggcctecatetgecaacctcectggecttggetgtcagecagggeagectctgacctectgaagggegtgtectetyg
tttttctgagcaggagttgggeccacaaaggcagececttcagtetecggacgtgagtaaatattgacgectggggettt
gggggccectgaccgttgeccacttaagecatgatgtggatgtectcectattggaagetcagagtggetgaggactgageta
gctgggecaaacctgcecteccecctaaggcaaccacgttcectaaccageccceccactecctggagttettectectgettea
gggctaggacgaccctgatcatcctgcacaattaatcaggcaggcaacccagtgeccgeccacaagcagtcattacgeca
ggtatttctaagatggaagaactggttgcttagaatagctaagaggaatggaageccagtcecttccagecagectetgt
ggaatgggggagacccatggtctcatatyttcagttgaaccaatttagetgtecceeccececctgecategecaceceece
agtcccgtgtgagaagaggcacacgtggtttgaagccaccaagcaccacctecagetttgtattecatgagecactegeg
tgtgtgttcgttcacaagectctctctgetgteccatgggaatgcacagaggatatctttaaagtcagcacctagacac
catcttgggcccggtgtacagtgacagcagatcttcaaccttggectecattcgagagagatgtgecagaaacacttgt
tgaattccccacaggattcectgececggtgetgteoetgtcacettaacagttaagetactgttygecccacecgecacagt
tgggcatatcttactttccaaacatttttttttaatttgtattcocctttatccagttagtcectctecgateetttece
tcectetttaccecaagectttecacectecagecattececectttttacttatgttetttatactgacggtctaccate
tcectgectetaaaagecagctgtatgaggecactgtcectgaaatgactaggtgtgaacagggaagattceectcecat
gagcatcagggggaaatcctatgatataaaaatgtctgcagtgggcgttggagagaccaactageccattaagagtge
atactgttctctaaagggacctgagtttggtacccacattgggcagctcaaaaaccactetcageteccagttecgag
ggacccgacactccagcectccaagaggatttgcacccacatgcacatacagtcacaaatgttactttttaaccttaa
aaatggctgcagtgggatgagaagctgggaagtttaggectggagattcattcatagaaaggaagetggetctgett
ccccagecaatcectectgectggatgtttgtaaaccccaaatttgatgetgttaacctttgetcectaccagecaggctact
ccagatggctctaccggatgttgtaagcatctgatttgatgacctcatgaatttgagcaatagaaatgtctgetgga
aatggtttaccttctagagacagggtcttactatacaaccttggecgtceccctgaactcacteccataccteggaacge
aggctggcectcaaactcacagagatctgecgectcectacctecccaagtgectggggttaacggtgtgcaccaccacact
accagcaagggcectatattttttatgetcttgetgtggactgttctececttgttacagagactggggecagectgtace
aagacatagggttttgaggagacaagggaacctccccacccccagagtetgettctgcagagectaactggeacatg
agagtttaccaatataatgtgtattacaacaggaatatagtagggtgccctcaaaacccgtacactagtggttaaga
atatgggatagaaattctgaattcagcattctggetgttcattatectgggtccacagecaactggagtetggtgtgg
tatgaacaggcaaagtagatttctgacatttaagagaggagttcttatctgccgeccagectatggagacctgtgttyg
ttgagatgacggtatacaggacgtattgtgaattgcaggggagggcaaaaaacagggagagagatgageccaaggtyg
ttaaggggtccattgtaccatecttggatttagettatgtgcttgagaccatcaacagggggagcagacattgtagg
gttgccctctgagatttcaccceccecagttcacttteccaggtagtgggagectgeecccecatgttggtegecaggag
taggatcaaacacaatacccgtaagcctggtagccagtcecccagacccagggctecectgecaggetecacccactygyg
cttggagctggccacacaggcctceccagcttcecgtaacttcaatgtcatcacctaggcaactggacgectgecgecac
tgccctgceccactgcaagccaccacggggcctceccagcacctcectacccaagtctatggacccacccagggeccaggctce
agccaaggtaggcaggggctctgcttgactctcagetctcaagtcagggttegettgetgtcececcttecccacagy
gcaacagcctcaaggttccatcaggataaggaaacccctceccceccatcaactcacctyggtageccagaagtaaggetec
atgtaagcaggccligccacacgggeaggctggtggecgagacagtctgaagagacaccatetgtggectetggtggea
caaggcaacatggtatggcactttggaaagtcacatgtactgagtagtctceccagggtectectectgtgeccctgtactyg
tgacaggtcaggatggagacaagggattctgagatctcccaaaagtggttectggtatcteccacageecttecattectt
taagccacctgaatttctetttattccatgteccaagagacaccaaacagectacctggatcttccaaggecatggtta
gtgctataagatgttgcceccctacccagtgectettectaacteteeccteegetacttagtctcagagtectetttcat
ccttagcctgtgectgggcttececgecectcacatggetggtgetcaacatgtctacatgcaggectaagtgttgaga
gatggggcctceggtaggcecctgttectgatgttgteccacttgtgetgetgtectgtgaacagggectggatgtectag
gactggcaaactatacagcgtcatatcaggatgagatagagaaaatcctgtatagaaattattgcaatgaggccaga
gtgagtgagtgagtgtgtgtgtgtgtotgtgtgtgtgtgtgcgecatacacgtgaacacctcggttgtgtggtgeatt
gtgagccagtgtgcacacgtgggtggagaagcagagtatcaggagtgtatgggccatacactctitgtggttttace
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accgtgttctcagcaggacctageggtggecctggageccaaatggctggagtattgecctgaaagagagatatectge
ccccagttttaaagtcaagatctcattttgtageccaaactagaattcactgtgaaccecaggetggtettggatece
tgatcctecctgectcagteteceoccatggttgaaattacagacatgttttaccatggetagttgtettgggttttete
taatttgattggttacttccactgctggcectgttagcatacactgtatgcacaagaccatcatagectgagaceca
tagcctgagaccctcatagcectgaaacacccatagectgagatectcatagectgagacceccatagectgagacac
ccataacctgagatacccatagcctgagaccctatgectegagggtecttgtgectacagtggatgetgacaagacca
gcaagaagacacagggccectgctatgtgtcacacaaagccagtgectatttcecettgggtececcaaaatctgaactecta
agggcccaaagcccaaatgaggatatatttgetttttecttattgttttaattttatatgtatttattcattgtgtet
atatgtatgaaggcatgtgagcatatcctgagactgaactcacgtectttgagettggecagetgtacatttagttget
gagccatctcacctagceccctggggtgtgaatggtgagttttgacctctaactgctcactecctgggtectgeccaact
ttccectgacctgcaaggecttgagatcatcatactaaccggttaattcectgecteccaatgtctattcactgagecacca
aacttgtgctgtgcacttgctgagctacatggctaagectgtecatceccteggecattacatectgaacacacatagggt
tttaccecctgecagecagatgecatgatacttggggggectaggggetgteccagaaaccecgaggggcaaggetetgtag
ctgttcccattctgagatgactagtaagagtctatcaggcagecacagagecctttectecatggecccagggctgagea
caagggattctgatgtgtttgacatcgaattctaccaggttaaaggccacctggaaccttctceccaaggtageeccctt
ggaggggtaagtgggactggtagtgectgcgagaagecactttccaaattcaaaaccaaatggaagetgggecatga
ggccccacaggtggctaaattacagacatagaactgttgggeccttggtaaccttgteccagecaatectectgaaagece
ttgtgtagaccattcatgcaaggaaggtgtgatagectacttgagggacaagaggctacagactccacacacaggaa
gagatggagggccctgaattgtggettgttgagggttectgatgttggtcagteccagaggtectgagggtcaggatgga
cactctagactccgtttcectgtcectgtgtectcacttgttctacctgtcecctaccacggcactecggtcaagtcagett
gccaggcagggatgcctaaaagctgctcatgaggcaaaaagagtttcacagaaactcactcectggagtetggegtyge
tctctaaatttteccatteccgegttagtectagtggatggatccacatgetectetttattataagtgecttttaagat
tgaattctgacatagctaaageccetttegecagtgttccaacagtectagaacgtetttgagetagacagtgacatte
agaatagcctctggtattacactatcaataaaagecaagtegtteccatatacaggaatttacaatggtttaggaag
tagatcgggctgtggttttagagtattgcattatttatgagatggttaagtagaacagaactccctagttagaacca
tgacttgggtgtgaaagccecttgecctaggagagtaaagacctcacacctggcttctaagactatagetgagtecaca
cccatacacacgtatttacaatggcttaaggggaaggtagactattcaatagactaaaataggagctatggcaagygg
cacgaagcccttgaccctggecttttaagattaagcaaatcttagatagageectttttgatceccagttgttaacaat
gaattttatcccaggtggttectgttagaccttctgtgtttacattectctgttttatgtaagaatccagtaaccte
tttgtaccttgctagtgtgtcacccaacttecttattgtcttttgecataaaaagtctgatgectcaatttgacattac
attcagattccacacgacctctecctgtgtgtgtctgtectgtcaattcatcctacgectttgteccaccegegactagag
acccgttccacacaaacaaaggggcccagagggtctatggcagttggegecttcgaacagggacaccagagegggtt
agtctttatttctttttctttcgtgtcctggatcgggecttgtectectgtgacttgecagtctctgecaccccacagetet
gtcagggagttgggctgagtgtggaagagctagggctgcgacaactecectgtgaagaggatgettgeectgetgagac
ctgttctggetacctgtacacacagtctagacagacacccaccctgactacagtectectgtectetectgacttcage
atgagctccactctgeccctecgatgtcgatggacectggtectectttectcteccatectrgetggeccaaaccagtett
gecactcactcccecccaccetgectggtceteccttggaagetectegeccacattgeccaggagggggetgeteeccttga
attgccectctatcaggectggtgtacctectgacceccgecctccaaattcacecggtccecttattttcagecacga
taacttggaggcatagggtaggagtccagactcecectgggettectggtecttectecctagtaccecagecttggacat
cagcacaggatgatcatccattctgcectecctagtaaccaggttacccaggatecectettctatacaataggaatca
atttggtttttgagacacccagtgctagggacagtgctcagcaggettgagaacactttcaaagagtggtgagacca
cagttgccgtgatggggcagagaccagatcaacgtatgtatgacacacgtatgtctgtctcectgtccacagacgtagt
ttctcaccaggectteccectgacaagaggaccggacttgttectettccactetgageecctatactaaaggggetgtyg
actttgctgtggtttgtceccctgetectatgcaggattgtcacctgeeccgatgettcacgetcatectattacatceat
tccacaggggtgggtgtgacaatcegecagttatcacagaggacactctgtgagtgtectectttacagaggaggacac
tgacactcatgtgggcatgtcacctgccectaggttcgcacagetggagaatggcagagggecatgtggeccagcacagg
aagagccccagcttaagtgcectagecagggctgaatttcaggttagggaatggtggagectagaggecatatgtcececac
atggccccaccatggggtgaagaaatggaagcagaaggcaggectgagcaggtcagcagagagtagggtecgtetttg
gttgtctgaacatgggcagggctttggaaatgagggtgtgggettcececcecaggaaggtaagagtgtgtactcgaagta
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ctatcatctceccagggaggggagagtagagtgecaggggtcaatagetaggecactgtgtgececctgagtgagcaaataag
atgcaagacacacttactectctgtatategaggggttecctgetgtettgggtagatgecatggaggtecagecatgetac
aatgttcacttcectttggtettgtetgagtttccacgtggtgecaggtgacttagecatggatgggaagtttggtcaa
ctactgtctctttcaagaagcacagggaatgttgggtggcctgagggatgcaggctagtettecteccageectgttc
ccattcectggcggatggectgageccaggcgagagaaggttaatgettcacatagecacacccectgecceccacatgggg
cagctaaatttgtcttecttcaccagtacttggcteecccagettggggagaaggecaccgcectgecatectggacate
tagggccacacctggectagggaacagaatgtectgectgaaggatgaggttgtettgtgagagaaggggagggateca
gccagtttccagatggggcaggaccaagatggttgceccacactggeecctgaagaaggaggtacttetgectgcategg
gtgggacctcagcctctgtgtagecctecttttctggaggtagcttgagggaaacaggcttcecggecaccaaggeeecg
atgtggccaggttcttgatactctgagttctgtgtectttgccactgeccagagatacecgtcatttcaggagagacac
tcectggecatgttectgagectggcacgecctctgeccacacaaggatctcatggtgetagagecttcatgteege
tggagggaaattcacacagtggctgacatgggtccagagggccectectgtcatcaccactaatatactagttactt
ctgatttcaattccecectgtecactggaacaaattattagaagggatgacagtggagacaaaccacagtattgatcac
gtcatgtagacataccataacagagatttcccaggecgggtaagtittectectggggatttecttgetgaceccgaaaaa
ggccecttgceccatagecaggggacccagtgtecatecatgectgaagatectgeetetectgtgtetgggetatatgtgga
cagacttgctttagtttccactagggaaggtgggtattcaggctecctagaaggtggggggtacatccecatggatgy
ggtaccccttecagagcaggttcegggataattatgggcatctggtatatcacaggtggcagtgaggetggggcetgag
caggggtgagaggagatggggaataacaaggaaggaggtccccatecctgtgtgattgaagtgttctatgtggecaag
tgacatctgtgtctcectectecagtcaggtggcagggatggggaaggaaggetcagactcagagetggtcaagacag
aggttttcttgaggagccagccacctctggettttaagggagaggggggcttggagageccaaacatttgaagtcaca
tgtatccaaagccgtggtgacagggcatgatgggggaatgcttgggagaaggactcggectgagttgggagtatgtgg
gggccaggcaggaggttcgaaggttggtagctecttgetgggaagttgagactcgeggccacgtgcagggtgaggtaa
tgggagagtcggagacttccecttaggggeccagaggatagaggacatcecececggcaaacctgcectetggtgcaagecctag
ctgaattacttgggcaagccccttgggtctcaaacacagtttactcatctctgaactagttgggggageccatctag
gctgetgegtgggecccagaagtcecctgecaggagtectggttageatecectgggetctectetetecgtggaggeccacyg
gggccticcaccacccagtittgaggatggaattgttcccagecagatgtaaatatccatgggetcaagtecagtcag
agctgecggagetececgtggaggagecgegececgeecgttggectecagtgaggagetgtgtectccagtgaggaggecty
tcattggctegogtgttggetcagtggaggagecgtgecgttggetcagtgagecatgtgetatecgtgtgtgtggett
tccgtttacagecttattcteecteegecatatectggeaccacaggtctggetgetgtacecectgactectecatgetty
ttgggactecttggggggggggggcgggtagecaggtgectgaggtectgagtttggecacagaccatctttgtcagettyg
ctgtggtectgtttcatgatgcaggcactgccaggectggaggagatccagetcagcaaaggaggaggctecatetga
ggctttgacggagctggaggcaaggctagggcagggccagagacagceccagatecectgecatgeccacagectgtga
cctggctgctgacagagcttctgacacggcgggeccaggcggggecagecctecttggttggtgettetecectaaagt
ctcecctetgeccgattectgggecttctatgectetectecacaccacgggatgegtgttctectctaggaaaactcaagt
cttcagtaaaaactacaatctcagagccagtgagatggectcagtgggtgaaggtgettgetaccagttctgaaaact
cgagtttgatcectgggacttacagagtaggaggagaaaactgactceccggaagcetgtecctectgacctectgagttga
gcatctgcactcacaggcatgcacacacgcacaacgtgattattttctatatctgtgcttcccaacactgatttttt
tttgtactttccagaggacaagtagtttctcaaaactggcectctttgecatcatgacttgatgttttaaatcacttt
ccgtgcttatgtaatectgttectgeggtgtectggggategetectectggtggacacatectettagetagaggagtgt
gtgggacctatagaaagggctcagtaaagagettgecatgeatectatcaatctatcatctatctacectatetatcta
catctatatatctatctatcatctatgtttgtatgtatctatcatctatctatctataatctatcaatctategtet
atcagtctatcatctatgtatctatcatccatgtatctatctatgtatctatcatctatgtatatatgtatgtacct
atcatctatctaccatctagcaataatctatcaatctatcatctatctatctaccatctatcagtectatectateecat
tcatttatcttgcectcectgecectgectetgactgtcatatgtectgtectcectetataatectatctatectatectatetat
ctatctatctatctatctatctatctatctatctatccatccatccatccaactatectateccctgecectgactet
ggctctgactcttcaattatctctctgtctctetgtgeecccteectecctteccteccteectetttecectttectgte
tctctgaagagagagactataagtttataatatagtaaggttgggttaccagetgcaggaattttgtagaaaatgygg
gggagggtgacagggctgggtgatagtggtggcttececgtgaggctgtggtgeteccatgagttcagagectagatgeta
gtaaggaccatttaaggacgtgggcaaggaggecatgtcccagetgaaggactagaagtacagagccaaacactagea
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ggtggcccatgtgecctceccattaagactgttaggactctagecaaccagtgaggggcaagataggagggtgagcaggyg
gectgtgtecectggcaagecaggtcagaatttgatcttcagcatgagaggtttggttggatgectecttecttgtgtgg
gtgcaggaggacctggtaggcaggaggtgtggaaagcagaggacttggcaaggggtcttggggcagagetgcaaact
ctgccaagetcctggaagtectgetgectgecaggtageeccettteccacctecegetetatttccaggecactgggeac
ctgccatttttttcttecctetgettgagetggecatgtggacacaaggggtgaagagggacccaaatecteecttyg
ctttctcagtaggctgtccaccttcagatatgeegtttctggaattgggaaggcaagecagecatgggtgtcaacagg
tggggtaaggtgtggcaggtagagttaccagcagagtactectggtacaatctgtactgtgatacccagatcececate
caatccaaggctcttgctgacaacttccaaggctacatctatgatgggaatctteccaggaacatacacttggagtce
tcagcctaacagggggtctcaaagtgctcattcctatectgagaacatcagtgggtgtggcaaaggaatttgggaga
ccatctcagacagtgtggtcacagcaggactgacattcattccaggtgctgectgecacaaatgtettteecttttt
ttttttttaattaaaaaaaaatgtgggccagtgaaatggctcagtgggtaagggtgattgctgccaagectgatgac
ctgagttcaatccctgaaccccatgtactggaaagaaagaatccactcecctcacaatcaatcaatcaatcaatcaate
aatcgacceatgtaattaagtaaaaatttaaggaatgccctgaaattctectaacatataactagcattttattcta
aaagtattattgttgttgtttttgactgaccttgatctgatgagecttgecctcagecttgtcacagcagggactgecac
gtgtgcaccactgctgtcttccaaacaacattttgaagcttgaagctcagecgacttccagcgtcecttaaatcecececagy
agaaaccctggccccatgagcececttgetegetgecgtagecacctecaggetggecacceccaacctgectttgectcece
tgttcggatttectgttcagtacatgttgcteggacactaggtggttcagecacggtcttcacagtecgtctacactyg
tgctgttttgaatcagcagttegttectggtcacagtcaaatgtcacctaacatgtccgggtcatattgtatectgge
agttcctcttctgatgtgttcccagtctctcacectgtectggctaaagtgaataatgtcactgegaaggggectgga
gtccattcactgtgtgacatgagccatgtcctttecectttetgagettggecgtagtecttgtaaaagggagaagagg
accaagtggtccctggggtaggacttctaagecatgtcectecttgggtctcagggtgtccaccagectggececcagetyga
ccagcccactctgactgecgaagagataccteccectgaccaatggectectcaccagaaagtaccattecececggagetyg
gtgaaggcagctctgtccaccttecatgctggttggeccaatggecttgtcaaaaccttcatgactgtgataaatggga
ggtgggaaaaattaatccttattactggagaagagcataaattatgttaattcctgtgecttattatagttgtgtgac
cttgggcaaggcatgtaaggcecctctgagectgtettetgagtagggcaggactgegatatgtacagggtacttgtce
tgtgtcatcctcececttgetgactgagccececcaccccactetectacctgtgetcagetggteceeecttttactggeect
ctcagcttgtgecacttcetctgaggacccatggectggegegtgecatctectagatgegtgecacaaaccactatga
gcagcctcctgectggggtcagacaaaagcgacagatctgcectgecagecctgggeaagtctggacctgtetgett
ggcagtgcagagctgggecaagctggtttgegggcttagaaggetgececccagggaggetgetecttaatgggecageg
ggcaggtgggctggggtttcectgeccceccacecteccacaatttactgtgectgagegeccttacgetgeccegecte
cagggtgactgtgagtgggcggagectecgegtgggaggetgtgetgaggaaatecgtggggaaageggttgtgggta
ctagctggggctagagtgaccctgetccectttatetectttgaggagaccatcecacaggtgacaactcecagggcag
tcctaggactttagecttagacecttggagggtgaggaccatagagggtcttgagteccacggtaacctgecataactyg
tgcattacaggcatggttccagcagggggegecctacacacgetettactaagaggaacggatgaagtttgagetgt
ctcgaagacctggcgacaagtcacagecttccecececteccaacatacacaaaccaagacctggettgacctaaccctygg
ccgtcecattgtaggtttaggacacggtgacggcagtcatggcecatictctcaaaaaactgacccaagaccacaaaga
ctaaattcccttcteccaacagecatctacccaatgtgagggcacatgececttcttaccegttttectggecagecagaate
cgggaatggcgtctctaaaaccaagcttgecctcagtctcacctectggaccagagaatgagetgettgggagtgatyg
atggtagggaggaagagaaggggagctagacagggaaaagggaggcaaggggggggggagaaagcaacgtgagtgga
aggacttagcacagctctggggtectecttgecaccatcataggcagececcegecgteccacttggectegectggtactga
ggaaggcaggattccccaattctcagtgtectecctettctteccagAATGAGCGGCAGCGTTGGGGAGATGGCCCAG
ACCTCTTCTTCCTCCTCCTCCACCTTCGAGCACCTGTGGAGTTCTCTgtgagtatggagaactcecgectecactgggt
ttggttggcttagctggcttggaataaataggttgggagaggggtctgctgaggtagecagetgecttgggecatgte
ctgtgtgcatgtgacccacagtcatggtetgtectetggecagttectctagagggetgtgggecacagagatecatgtyg
tatgaagcattttctaatagtcctgaagggcaagecgagggctggcagggattgtgggagectggaaaacteccggaag
tccaaggacatatggcttatctectgggatggacacacacacatggggtagectgatatcctgaaccaggggagcac
agcggattctgqagcagatqctaacatécagtgtccttcccctccacccccacagAGAGCCAGACAGCACCTACTTT
GACCTCCCCCAGCCCAGCCAAGGGACTAGCGAGGCATCAGGCAGCGAGGAGTCCAACATGGATGTCTTCCACCTGCA
AGGCATGgtgagcggggctgcgctaaagactggatgttggtgataaatgecgggttggecttttctecggtggaacgag
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gaagcagggctttgggtagcccaccttgggtcggaagaaaaatatgcaatgagetcatggtactgtcgattectagg
taagaatggattcaagcatgattggacccagcggtaggaagagettcgggcatggectggacccaggtggttceetygyg
gaccacttecctetttecacttgecatctetetttetectggtttttectggggtacetttgttctttggaagecteggece
ctcagagattgtccaacattttgaggcecccgtggagaggccaccectetttttectttgeccagaaacactgettcet
tcatgttggtctgagcatacttgtttgctatgtgcctectgagetgteectatectttectgattggececatgtttetat
agctatctctggactggtcaggatgaagggtactaaggcaggctecttatattaggagaggaagatgtggeccagtayg
agacagtggttttattcctcatcttgtgegectectttectgggaccaagaggggtaccaagcageccagectttggaat
ttgcctectattgggagetectettggcaagaagacacagtagectgtgggattetgttectgectcactetetgget
accactgccgtgeccctggtggtgeccaggaactggaggaaggtgactgaagcatgcaaagggcaagtgaaggectctg
ttcccgaggaagtecctecgaggecttectgtectecagecatectecececctactggaccaccaaagtgectaggateccaaa
ggcgagagggttgggaaagcgtcaggcggggacttgttggaggaaccctygcaagcacattaaggaagagcaaagccce
aagccgagttggeacatgtcggectgcagaggcaccagacagectgagcatgteteccagtgtagecttecteccactag
cacctgatgagccatatgctagaggcccagggactctagaagecaagcaaagtgtgaggectaaccectacttggaqgg
gagaagcctggccactttaggcattagtgaacaagggttgaagagacaggaggcactatgcccttactctceectet
ctctgtagaggtggaaggttggtcagageccactgatcteccatggaactygggtgagactctetatagtggecagece
cagggggtaagggtatcatcctggtgatgcccacttetetgagetetgectgteccagecctgatctcectgecagetca
ggagcctgtttcagaatagcagttcacctgtaagtgtceccattttacaggcaagggaactgaggcagatgetgtggaa
ggagagcctggggcttggggaagagaatggtcecctgeatcatggtgaggatagtcececatectgectgttacteegt
agagacatgattctgacaccecatcatctaggatatatgtgttctceccagtatagagggataggaggtggctactagge
tccagggagggagggccttacacaaagactctaaagatgectgectttaggagttcectggaagetgecteccacagtet
aagctacccagcttatgcctgagagggcagagtgctcagagaccccactgtgactgaaggaagaagcagggaacagce
cctggggcecccecggaggectagggatgtggtacccaccececggeccecaaagatgecccaacgtaaacgtgttggegggtygce
tcectgggtgetecacctygctggggecatgetgetcccagcaggggtaacacgggeggggctcaacaccteccacaaacaa
ggggccgcttictcaggtagecaacacgecttgcagtaaagceccatggacgaaattcectgggegecacagetecagetect
agaagtgggaattccctggaaacaggacttcectggecteccettetgeagggetcagetgacectecatgecacagttet
ttcaagagacagctactggtccaacagecttectgtatgectecagaacttccagecagtectgacagcaaaaatcaagac
tcagagatgagtgacagatagggecatgtggcagcaatgetccagagectcatctggactgcagggaactgggggtygg
ggtgaggtcttgcaggtgctgcaggaagttgggggtgggtggggggatgcagagagecactagacattgcatgecatg
aaatgaggtagatgaagtttgatctcataaattacatggtecgattacagettattaggatggcagaggaaaggggca
tccaggcaccacagggagcecatctttgagtecagggatggaggcagetatggaaatgacagtttggggtacagatgtyg
tgagagtggtttggggacctacagaatccatcatcgtttcagggtgcageccggaggaagcaatggtectgggtatag
actacagagtacagactggtctgtgaatgctgcagacagggtagectgecccaggecccacattcagecteccacaggtge
tctgctatgtccagtgtctgaagtecaggagetgagectgetgactcaccectgggggggggggctccaaagtctgat
gggcatcagagggaggggttgtggagcactctcagagggaggagttggtgagecactctecatagggaggagggoglge
atgccatggattcacgtgttgtttgcagecggettctaaagtgetgggaggttttaagagagtgectgagtgtgtgtyg
gtttagagttccaggggctatgggaggcacagagaggaaagggcectaagagggetgggataccagggecagetcag
cgctgtgatgaggtggaagcectcccaaatgcectatcecccateecctgagaactctageccecatececctagetgggtecagyg
acaagaaacactacccaggcatgttctcaggtcaataggecagttctggecatttgaggttctaaggacttccagecaac
tccacctectgtgttctcaggtacccecteccacceccacagagecctactcagtgatgactggtgtccagttgttece
tgtgtgectggacaatcccacccaaataccaggatagtceccagecaaaggtgtecatggettaagecagecatggececttga
gtagatgggatatgtattctcttcaatggttecttetgtgtctaagggacctcaaacgggagattgettttectgtecac
atggaatgtcctgagcaggtctaccagctgtggtgaaccctcagaactccatgatgetetteteceeccaacttaatg
gctgtcagaaaccggtgcagtcagtgagttcaagttctcacatgetececgagtceteccacatecttgettgtgaagtt
gaggtgatggaaagggctagaatggagaggaccctgggagatcecggtgecagectectgggtaccagettgtctgectg
gcettgtgcagaggggtgggecaggectecgacatctaaccattececcgagtetecattggagtagagtgtgttgtaaga
ttaaagcaaatgggatgggcaggagcggatgaacccecctagtgggtctgaggagaaccctaggcatggtgagaggacge
ccttgtggecttagettectgtggecatgtagatggcatagcagagectagacagttgtgataggtaaagagggaac
tgaaggtctctggggctcgatgtccectgggtttgtageccatecctggtettecctagttgggaggttctcaggatecett
tagtctcctggatctgagtggececcatcectctaagatggggaagtggacagatcagaageccataagtgetgtttete
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ccacagggagtgacagttagctcaagggcgaaggcectatgtttteccacactgttggagactctgecacagtttgecat
gcaggggcaccggactctagagectggetttgececttggecattttggettectgecatatggageteecttgeteetge
aaatggecttcagttctagectgtecttttagattcececgggtgecticacagaaactccactttaaaaatggecctggaga
ctaggtgcggtggcacgtgcecttaaatcacageecctgggtggecagtggaggtggatctaaagtttgaagecageet
gacctacacagagaaaccctatctcaaaagtgaaatgatccecectgecccagectagaagagaactcagagatgectet
cccgggtgetgtgtagggtgagetgaggggeccatgceccaaaggctagggectagtcacagggtgectcagcaaggttga
gaatcaatgggtgttgtcacatgtcgggggacaggtcccagatcaataaggecectaccacagggtecttgggagattyg
agtggagggcaaagttcacattgtgagcaccgtgtgccaagaggcagtggagggettgacectgagggcagaaatece
cagttctcaccctecatgeccagtgtttgagecagacctttetetetgettcectggttcteccatggaccacaagaag
gtggacaccaagagccagaggccggtccagetettcaaatacagaaaaaggacagagtgetgatggtcagcagagga
aaggggagagaggcaggtgecctgggecgecggcectgcaggatcactgeccttteccegectettcatgtectectcecagyg
cctgcacctceccectecagatgeccectttececcgetgtttectggegectttectectagcaacagectgttaggaacagatgg
gccgecagagggttggggaggtgctgcagetggectgggcagaaggtgetctgetgatectcectgtggectgcagggga
ctgagccagggagtagatgeccctgagaccccaagggacacccaaggaaaccttgetggetttgagaaagggategte
tectcteccectgeccaagagaagecatgtgtatgggeectgtgtatgaatecettggggecaggtaggtcaggaaggatagac
cttggcagggagaatttatatcaagggaagggcagggcaaacggagatggagactgagttttatgtgatectettgg
ggacccccagctcecccaccacttccagtggtttctgaccactettecttggcaggetttggtagcaagagggtega
aggtgtatagtactgaacttagctgagcececcectecccagttceccagagtctcactgagageccattecteteeceaac
tccagggtccagaggaagagggacaaagecaccagecagggacagtatgtggtgtgtttgetectgaatcaacacace
atacttgggcactgtagtcttgagcatgtgttgtggagagaacgccaggggagectgcagaacttcacttecaccte
agctgtgagagctacaggagcagtcagcaaggcagagectceccagtgtgttacecceccagagaagcaggtgetgaggac
cctggcactacctaggggcaccggcagtggaggcagacaggcaaaccacctaggaggaagcaggagceccaggetgagyg
ctgtggcagagaggagagctcagtggtgggcgtccectttcececctggecagaccgttectcagggctcacagactctca
ggccaggtgcttectectgggagtcaggtgtgagttctcacggacagtecccattctectttecggecttaatecttece
ctttattttctececttggggtgtttgtgaageccaacacgacaattgattgatgaggacccagagtggectgagggacac
aattccttaaaccccaatetagaaacttgaaggeccatcectecttcagggetectectggagecagecectggcoccacacctacgg
ggtgggagtctgtaaactcageccettagteccecatggagggaggectgecagttgacceectggtetatctattataaat
agatccctgagecagtgtttcteccaaagattgetcececaaaattagactagaaactgactttattgttcatagetgac
ttatgagcagtgcacacctgtgcagcecccagecatgaacatgectcectcagaccagegtagggatcagtatgaagtag
tccatctttactgecttcectgtgaattccagagetttgaacaggggetacageccactgecacageectetgaccaagec
cagatactgcaagctctctggagggagaaggaagctggtttggaacttggcgagaaagggttaaacagaggactctg
tcttcacaccatctcectgegtecttecttgaacateccttagactctaaatgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtggcggagggggctcaagctgtecttctaggaggectagagattcagggeccgatgacccttttcac
aggacacgcatctgttgtggaccactatggtgacttcatgcgtgaaccagacctgaaactcaaatgccccecagacaa
ggggcagtggtatccactgtatggtccccactaggcagatgctgatatagagcececctggectctacaaactctaccat
gcctgtggtgecttetegggtggteccttcaaaaattctectttggtggagtggecctgtctectgecttecctggacttag
ctagagccaggacaaaaatgctgtctgtaaaactcectgttatgggttctttggectccaaccgececactttgggeetttyg
acggtagttggccgtgttctecgactctececectageccaagcatactggtgtgtetitectectactecagtecttgggg
tggtccctgtaggtccacgattecctggaaggaggcaggttcecteteccecectgggtcgeccaaggetggeggecacecatet
cttccttcagggtgacccaacccagactgcaaaggtcectaccaggaccagggetgactgetcatgetttagagtgtagg
ctgtttgtaggtgactgccacagecctecggagecttcectgagtggecagettagaagggtcecgagtgggagtgtat
gatctccaagccagecactgaccectgecatecccacctgeteccecceectgetcagectgettggtgeggtecaacacate
tcecgggcaagcetgaggectgecectgagttgatgaatagtcataaggaataaaggggecgggecccggtttgttgttgg
atgcagccagttgacagaaatgagggagatgggcagggtgagaatgccaactcectcagtececgecacgectectgageate
cteccgetectgecttectagecacagagectcaacecectcagtccaceeccacegggcagecaccagtctaccectac
cccacctagecaccecagacccatgectecgteccgeggeacaccagetecctcagegtgtgcagaceceeccacgagecta
ccatgctttacgtcggtgaccccatgagacacctecgecacggtaggtgtaacgtgectggtatagggtectgettaga
ggcctgatgccatccacctagggggcttggcagagtctgecatggttggggttcagagagacgttetettgactgee
tgatggcagaggggtaggctggagagtggacaggttctgecttetgttcateccttggggecagetectecgaggatcagea
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gctecgggcectgggeaggaagtgggatgtgggatgggaggettggetggegtectggtecagggtggtagagetgetgec
caagcccectgggttggatacttctgagatgactgttgaggetggtggetectggecatgetcagggtcecccaagatag
tctgecctaggagecgectgcaaagaggtecatectttgtttgggetttggegtgaagetgecccaccctgeccaagageat
cctcacctgggagtittgttcacttgacagecgcagatggggegtttctcatagecatgggetctectecgtgtgagtyg
tgaactccaaggcagagacaggcagcgggctggacccaaggctcecectgttgetectetcaagcaggtacagecagee
tggcagagagcagaaggacagaaggatggaaggagccacagcectgtgettggectgagceccaagggacttgggetea
tttccagacttgccaggtccectggggtcaggcagacaccaggctgetaattgagecagectttattgaccagttaaaa
tgggggagatatcacatgagatcacctgagtaagtgacccactgcatgatcgtcattgggggeccageecttettgat
gaagcagaattaacatcagaatacaaagggcagcttagaagcagaattaacatcagaatacaaccagcagcaggaca
acccacaacacctgggtacagctgccccacaaggctattteccttttaggagagcagagagagtaaggaattgtaca
ggaatcctgggatggcagaggtgtgtgtgtgggtgtaggggtgtgctggtaagggtgtgecatgtggegtgggggtyat
gcatgtggcgtgtatgcatcctcttatgatcagggaaaagactgagtgtgggttgaatcacggttttgcacaggtge
ccttectgaggccagtaggaggcagagtcactatccaggaccacacagagacctygcccccaagacagcececgetgacte
tggtcctggtgeccgetgececctaggtectcagaaccagtggtggetaccatgtecatgatatttctecattittgtgtgtge
tgtggagcagtgtgctgtggtgtgtgtgtgtgtgtagtacaggtggtgtagtgtgtgtgecatgtggtatgtatgeat
gtgatgtgtatatatgtgtgtgcatatggtgtgtgtgtgcgecgegegecatgtggtatgtgcatggtgtggtgtgtgg
tgtgtattcacatatgtgtgtgtttgtacccacaaaccatgtgtggtgtgtgtgtgtttatgtgtatgcaaacgaag
gctagaggtgaaccttgggtatcactcctcaggtgectgteectgtactctgagtctectcacttgecacctggggtatyg
ctgtgtgctgagtaggctagactggtctatctgtctgtetcectgecteccaacactagaattacaagecacacactgee
atgtctggtctgttacatgggtecctttggatcaaatgcaggtecttattttttttgtggcatgcacactaccaacag
agccacctccctgggccccgttgtttecttcttaaaacgcaggetetgtggetttctectececcttcattgettecatea
cagcaccatgcgcttcectectgecattctgaccagecgtagecagtgtagettgggatttgetggggectceccaaggetggge
tgagccatcattctacctgecgtgggtgacttagtttcctcatttctttgtgagaggatcgtgtaggagagcatagece
ttttgcccagagaatgttaaatccaatgtggatggagecttcgecegtgtgtcacteccceccaccatectgeettigtt
gtccttacaacttgcagecagteccttgggagetcacaggcaagacctgtecttggagaccggactgattttecaggat
gccaccttatcectggatgggtttctcataagtgtateccatcttggtttgggggctcagtatacaagttecaggett
tatctctggtgaccactagetatggttitgggatgagacatgtgaggeccatgggectgagacagttttecttctetgta
agcagggtagtagcaactaactctcatgectgectcaggecgecagatatgagetatgaggtaccatggectcectggeca
tgactgtgccagcecttttataagtcagtggaggtacagagaagctggectagagaactgggecacatgttcettectcece
tgtgagecctgectceccacctteccettctetectectgaggactagagactttgaccgagtgatgacctacagetgagtyg
cagccctgtatgtaaggcgaggttggeteggtectectgcacacggtgageccatttacagagetggaaagagetga
ggccactggagctgggecctgatagatgggatgagatgageggggagaggctgcaactgceccactatectectgatgece
caaactcttagcttcttecatcagecttccagttctectgecatgtacacgtctetctctetetetetectetetetetet
cacacacacacacacacacacacacagagagagagagagagagagagagagagcagctcccaggatatagtaaggca
agtgtgctctggttcttcagtgtecttectgtgtgaagtggggctcagetttctttectgecagaaccagcatcatggttyg
caggactggtgaacctggttatcctccaatcccttaacccccagaccaacacacacacacacacacacacacacaca
cacacacatgctcttataggcaccacacatacatatgaacacaaacacaccatacatgcacacacaaacacacacat
atgaacacacacatatgaacacaaacacaccacacatgcacacacaaacacacacatatgaacacaaacacaccaca
catacacacacaaacacacacatatgaacacaaacacaccacacatgcacacaaacacacacatatgaacacaaaca
caccacacacgcacacacaaacacatagcacagcacatatcaatatacagtggtgcatgaatacctcatactettgt
gtaaggcagcatagacgtgcatgcacagcccagggetggagttcaccctgtetggagecaggetteccctgtgetectg
cagaaagcatggcttctggaccggaggagcoccecgagggggcagecccaggtgagagaaggtagecgagtaacaggaaa
gagctgtaggacagacgagtggagctggtgcagtgetggtaactgaccacacgggggcagggecgagactgggagaa
gggatttggtccaggtgggggccaccagecacctagggaagtcagagtagaggaaattctggagattctgecactggac
ttgctgactggctagatgtcggggaaggagtgtgttagagtggectcaaaggctttecgactgtgatggggaattgcet
gcaggggctgagaagtgagattgggcatttctgtgecagtgtttggggaggggggggcttcagecagttgagcagatga
ggtagagagggtggccgggacaggacatctgtggagatggtcagatgtgagaccaagaccaggctagaggacaaggce
cacaattaccttagaaggcctgtagtgatgattagaaacactgtagggttcttctgtgtgggaggtagacaaagagce
ctgagcatgtgggtgggagtygecaggtggacttgcaggtytgggaggcaggtygggcagggtggtgtgatggacaga
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tgcatgggtgggagtggccaagcagacatgcagttgtgggaggcaggtgggcagggtggtgtgatggacagatgecat
gggtgggagtggccaagcagacatgcaggtgtgggaggtaggtgggcagggtggtgtgatggacagatacatgggty
ggagaggacaggtggacattcaggtgtgggaggcaggagggcagggtggtgtaaagtggacatgagtgttatttaag
tcggggaagggggctgtgttaagaggagtgggagacaattttgggaaagagagecacactgaggagcagectggaayg
ccagaagagggcttcatggtgacccgggacaaaggaccccattacaaggttagaaaagggaccagaatcagetgecat
tgagggagctggtgacceccggggagggtagaactaagtaggatcaggtctgaggccaaggecatacccaccagagteg
gatccaagtaggtcatcctggaccecatgteecttctcagteecctegetgtgttggaacgecatetgetttecatget
ccgtcecgectecceccectgaaagecagetgatggggtgtcageccatggageccaatectgagetectaggaaacatcacct
cagctggtgggaagtcttctccactggcccaaacccaaaccctggaactatectecgatececggecacaacaccteat
ctatgccgtctgtgtgtccaagggectcagagectggecacccagtgetecagacgtgecacggatecactgtecagatgt
cctccaccaccaagcaaggggactgtgcacggctagectataaccetetetgectgaacccagaagttatgetectete
acctcttctgectgtgttcatcacccatgecacttgetectggecagggtectttecctgecaccecacacagaaccttyg
ccgaatcccacaagacctacagattaaaaaccatggecagetcttgecttteccagagecccacccttccaggacacce
ggcttectgectetttggtggtecagtattttctececttacgtecccggaggecctaagettgaatgectggttagetygga
tggcttgttactgtactacgaggggagagctcagaagectctaccaagagatgtcaggagectaactgageeagteg
atgccctggatatgtgggcagectttgtectcacctttcacageecatececccagettatattgggatgecttetee
atggggggggggtcccaagacaacgtcacagectegetatgggtegectgecaggtgacagggecgacacacatgggeece
acatcacgcttagtgaacatctcatgtgtcactatctaatttctcagettagctgetecattetttgtttctecctga
cctaagatttaggaagagecccegggaggtceccccactgactgtcccatgaatggggacagtecccagtggggactgteec
atgaatgggacagatgggcagaaaggcagtagggggcggggggaatgcacgaacaccaatgctggatttgagactac
aagaatgtgccagggagaggtgctggcagagctgtgteccectettctgttectectcagacagacaactegectttget
gttggggtacactcggtgatttaaaaattcctgtgaatcactgcagecttgtaggcagtgccaaagagatgggggage
tgcctagagaacccctggaaggctctgetcectgtgatacectggttcaggectatgttggtggaggggtggectgggtyg
ggtcttgcagacacatgcctggcageccagtagagettectgggggecacgtttecegggtttgaggtgtggaaagtte
cacatggccctggcatgggaccgggecaaggcecectgectecggegggcaaaaggagggtgcaatgecacatacctctagg
gaqgcagccgtececccecatgeacaagtectgtettgttgacatttecattecgtttaatcataggetcggggagactyg
tgggaaacaccatcaggatggaggtctccagetagecacagaggcgggagagatggctgtecteccacagagecaggggg
ctgtcagtcactaaccccaggcaageggaacccaggetctgacectgectgcaggggaagacceeggtttcagacget
ttcttccctttagaagaatccacagtgttggctggtgttttggaagcaggaggaccctaactccccatccctcagtg
ctgggctcagagcagaatgagtgacatftgtcaccagggggccctggggtgagccattcctgcagaacaccaagatt
ccctggaaacagatgtggtcacaaggtéatgtcactcatacctgtqctggatgggtgaatgcctcttgacccctacc
cagaattacttcctagtaagggagcggtgaaggccatggggcagecaaatcacgtgeeccagaggetgggecttgaate
gaggaagtgatgttgggataaaggaatggagqctgcgcagtggaacctgagaagccacagcacactatgctctqtaa
gctagctectgtctceccagttcectaccccagttgettectgtgaggaagetagggtgggccacaactaacctgaaatce
ataggaagggggtgtgcagaggccagggcaaattctagaaagaagggaggaaagaaaatggaggaagggagaaagge
aaagaagggagaaagggaggaagaagagggaaggggagagagtgagagaaggagagggagggaagaaagagaggdag
gaagggaagggagaggagaggtgagggagggagagaggaagyggaaggagagagggaagaagaaaagggagaggggta
gagggagagaaggagggagggagagggaggagggagggaaaggagaaagggaagaagggagagaaggagagagggag
gaaggagagaagacagaaaggaagaagaggaagtgatggagaaaatgcaggaaaagatggagaaagtgtgggggaag
ggaggaagtagaagcctaggcaaaatcctctectactgaggtcactggatttgggtagggetgtgetcecatactete
cagttgtccggtggtctatgagaccatgttceccagecgggeatggtggegecacgettgtaateccageacttgggag
gcagaggcaggtggatttctgagttcgaggtcaacctggtctacagagtgagttccaggacageecagggettacacct
cgaaaccctgtctcgaaaaacaaagcaaaaaaacaacaaacaaacaaacaagagceccatgttcecetetgtacacttt
ggggaccacggtgggaactctgaccttaaggctgagttececectgetgtgtgetggggatectggtatecattectga
gagcctggctgaggattagaattggtgggaccaggaagactgtcagagetgetgtgggectcagecatgaggeccageac
acaggaagttcteccttctgaaagggcatgctcaatacagggtatggagatggtgggtgececectgecggeccaggeag
atgagcctctggctggtgqctgtgaatcégggactqgtgggtcactgtggcgagatctggaggcctgtgtgtggctt
ctcagaagcacaacagtgacagagtcaagtgectgtgectctctgagagggcagecgecgggtcaggacccageacac
ttgaggccctgtgtgctacecgtgacctgttcectecatttetttgtgtgtactgactcecgagteccctcatcagecatcaca
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ccgaatcacctcgatgtaaactgaggcagaggagtcacggaaagggtttctgtgtgaagecagggttaggggagaccy
gagataacacagataaactggaagggaagcccagagcgctggggecggecttcaggaggtaggatggectecgecaggety
atctcectgeccgaggagatgcaggtcagectatictecectggaactecgecatttaaatgtgacaaccgacaggcagget
tttectgtcactgtttttatttgagaaataaacttetecgggggaattgggtgtaatatgecectttgttgetaageact
ggatgcagccagtccacctcetgaggtcegtettggtgttetgtgetatagcaaaggetgecegtgggtactgaagtea
gagaggagtcggtgtggaaggcacctgcteccaacctttaagaggtegttcattttectgtctacatatataagaaca
gatcgatgagattgtttgtaggttagaaacagttaagatgtgagatgggagtctteggggtaaaatcatagtateca
atgtgtgcatgtgagggcaggagecetgatagcaggacggtaagagectecttgtetggttaggacaagagagtggtyg
gagaaaggagaggatagagggggaggccctgecectcaatcaggcatcaaagagettgtectaactatggttgggtate
cacttcaatgccacgtgttggtacaaccagtacacgtccaagagtgagaccecggetgectgttecccatgteecectyg
ctttatgacgctgctcagectgecctctggagetcagectttggagacagecttgetecttgtgggcagacaggetety
tceccttectcactgggecttgtgttagtgggctggtgectgatgatggatcagttgcaaagtgtecagagectectggat
tctggcgtcctggtggctgaagcagggttgttecttctgaaagaacagecataggttttecttgeteecagacctege
ccccacaaccatgcgacaagctatgtgtggatttcattctcactatgcagaagataaaaatggaggcccagggatgt
ggaataataccccattcctctcetgetectactacctacctacctgecaaggtatagtgctcacectgggetecatcet
gtcaacctagetcagccaagagagagtgectagaggagtgaaccagegtcecatcectacgtetececgatgetcaagggaga
taagaaactcagctgceccttgtagecaggagettggggacctaagggaccegttgtgagtgttctatgectgatgaccect
ctgctagtagagcgaggtcaccagectgectgtecaccecaggecctgaagaggccaagggagacaaggtgtgaatact
gaagtctgagcctaaggaaagagagtagaagcaccagtggetgtttecagcagaggtgecgggtaageececcageagy
cactatctgcaaggaccaggaagagaccccgggactaagggaataagagatcctggecttetetgtagaggtgggge
tcactgagacceccatctgtcectgageccaaaataggtcettacecectcaattgeectggggttttetggatgateccag
accctgtggtcacagtccagtgagcgacacagacctggcaatggggeccgtgttctcaaaccctecateececatecggaa
ctattgtcccccaattctgatgttggectttceccatgaaggectggtccaccagtggectggacactgtaggaaggga
caccctttggctccatgacgecctcattcecctcagggectettcaggtcacgeccagacactceccacttgecaagtatag
gcacatgtgtgccgeccgcaggcecgggcatgecctaattageccactatecttggagttectcattgaaagcaaaacaaa
ccaaaaaagtttgggtttgcccaggttcttcecctgaggeccaagtgggtetegtctgggettecggggggecctictggg
tctagggggaccectgggettectgtgtagacectgettaggectetcectgacgaggetticteatttcaacagecatgacgg
gaggcaaaagtggggggccaggttgagcttcactgcctggcaatgaggaaatggtttccttcccatgagcctcagga
ggagggaaccctgtgtagaadggaacgtctcttacactctecagtcactggggtetttaccatectttgggagacacgg
tagacactaagaccagtgagggagtggaagatgaccttgggactgtaagaaacgagcaggcacaggagatccageat
tcactagacaagggaacagactctactgggcagcctagtgeccectatagaagtcectgecagaggectgeectectetgagg
gcccecgggettgecacaccageccaggttttgeaccecagtgetgagggectgectticccgaagegeetggteectee
tgcataagctcccacagatgctatcecgetgttecttttggttcaatgactaagteccttggecacccacctecaatecatt
gaagaatgcagacaagttaaaatatgaacctcgctgecgtgggectgecacecctgettctgagacagggeteectgec
catcaaggatgatggggatcgggcacggaggggcetgectgectgecttetgcagatgtcatgacttecttecaaageecct
ttgctgggaagagagtgaacttggttgcaggaaggaggtggegetgcagecttcatectggatctgaaacaatgtaac
caggttctgggatccctggaagcaggaaccaggaggtagageccatagtgecatectectgctcattecctagacagecgceca
ccagagagagtgaccttcectgactatcacatagatgtgtgaagectgtettcagacttatcacattgttgtacattca
ctcattcattcactcatttgttaactctttcattcatccatecatccattcattcattcattcacttactecattcat
tcactcattcattcctctgccactttgtecctgacagaaaacgecttgagecaaccattccaaatcgggatcatgtggt
ccagatcagcaccactcagggaacacagtgggtgggatcctgtgtectatagageccatctgtctgtgggattgectga
gtctgttaaatcectttgtatecttecaggateccectgtgtectgtgyggacececgtectetgtaggttctgecatecttcaaatt
ctaatgagtaggaatccagaaacatttggaaaaaatgcatttatactgaacatgtacagacatgattcccttecatcecce
cttaagcagtgtgttctaatggctacacggecatctgcagtgggttaggttttgtgagccagectecggggatgtgtgea
ggctctgtataaatactacgecactgtctataaagggetttatttaagggtgtetgtgggattectgggectgatet
ctcatgaacgctgagggtcacgggtagaatgggaaccacgtatggaattctgaaggtcagtagetggtttcacatgg
tgaaaagagggtcagagctgtggctcagtagaggagtgtttgectggtgtgtgtgaattgtgggttegatecececagt
tctggaaagcaaaccaagaaagaaactggtgaatgtaatcaataacttactcecctgeccactgtaggtcatageggtgt
gcagagagtccattggggtacttttcttcccacactcaaaccctttgtageccattgeteccaaccttecagttetgtagt
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ggttecctcacagactcacggctcaattgaggcataggagectgeccttccagaggagageattatgactggtcaaggec
aacagcatgcaggcgctctagectgetgtageccagggctageccctetgagetcagecagagactgtggecaagaccaag
gtagaggcttccactgggeggttgggectgttgtcagaggececgtgggagaatgggggtgecttgaatggggggetgtyg
ctgggccaaccggagttctgacttgatgttgetcaaattecctacctcagecagaagtgggaccatgaattectacetg
gagtctgttggcagaccttggagtggggtggggtctectcagectagaaacceccacagagtgggaggtttacggecet
gcetetttetgaagggggeagetgtegtateccttgtteectttgaatggecttggtgetgggagaggtaaaggttyg
ggtgcttteectgttttagacagggttattaaggtataattcacagagcatacaatcttctcacttaaaatgtacagt
ttggtaggggttgtaactcgcatggcagagtgcttcttgectagagtgtatgaggecatgggttcaatteccaacac
tgcacacagtgggtaccctggtgectgectgtaatcccagecactcgagaggcatcggcaggaggatcaggaaagagt
tcaaggtcagcttcctatataatgagectecaggctagectggetgacatgagaccatgtctcagaaactaaaaataa
taaagcaagaaagtaaataatgaaatgtactgctcagaagcttttgtctgaacagttgtatgtaagecattgettcta
gaacattccacccecccaccagagagaaatcccgagtecectecactcectecgatgtaaagectagecagecttgtttgtgee
tcetetetgtetggettctgectetetgtetttgeecggttctgagtgtttacctagttgaagtcacactgtgtgtet
gctcaaaacaaggttctgaatttcatccacactgttgctatgttatcacaccecctgtggecagtggcaattectaact
tgtttgtccacttcectggggtagaggtagggagacagggcaggtgtectgtgacacaacaatttgggaaggecatag
gaaggactatgggggaggattcatgggttggactatgtcctacaaacccageccectetgtagagggatagttttate
ctatggaaactttggtccccttgacaaggcttccacccaagtaaagtagggecttgecatattggtgggaaggegagt
ccgagatgeccecccagtgteccagagetggggecgeccaaggaaatctectgetggattctecagaggetcagggtacagag
gtcacagtagtggcaagagccagecactcggggttcgagagatggetcagtggctaagagcatttacttectttacag
aggacacaagttcggttcctagecactecacacggcagectcacaaccaceccataactccagttctggggggtctgatge
cctetecgtaattgatctggggatcacactcectgtgtecgecagecaggettgaccacccatacttagtaageccaaatg
ccacactaggaagtgggacaaagagagccactcaagtttggcttcggggtccaaagtgagagtgaaacttaagectga
ggaccaagaagttgctcatctaacactgggtecaaggtgtggggecagecececactggtgacccatcactgecagtttagtt
tcagtgggggcaaggcattagaactctgtgaagtctctttectgagagacaatetteccttttggggectttecectte
tccaagtaggagattcttggagggaaactcccatttctttggggtecgttgttttaaacteeccatactecagacacaa
gtttagattaccttcatttctaccaatectcttacacctttetggectgettectgcacaggacacaagtgtgetgea
catacacgcatccaggcaaatactcatacatgtaaatttaaaaaaatcttaaaacaaaacaaaacaaacaaccaggyg
ctggagagatggcttagaggttaagagcactagatgctctcttccagaggtcectgagttcaattcececageaaccaca
tggtggctcacaaccatctataatgtgatectggtgecectettectggectgtaggcatacatgecaggecagaacactgt
atacataataaattaataaatctttttagaacaaacaagcaaataaaccaacaaactaqactgttacttgccctttg
cacgctcagctttttctactgtcectectgagetgetctecctectgectgggeggtecttagtaggaceettecttctyg
tatcagcttccttgactctgacctaaccécaaaaactcctgtcaagggttcacagtggaccaotgaggccttgtctt
ctctggcecacctectgecaaccatectecatecctggactgaggcacaggaggggctgagecacaaggtcocccagecagag
agagacccgtggcatggggcagtgtccagtccaggccttgggtcttagcctcccttgttgtctgcaaacacttcttg
ttctgaggcttagaggaggcaggctggtggecaggagatatatgtgcagaggttecaaggectectectgaagagggcaa
tggggtaaaagggggcactttgectctgagatcacacttccgegtgatctagtctoccecgtagattgetggtcaattygg
acctgctcattcctgcctcacacctttgggcccctcttctgtgatgtggggacaaggacagtgcccacctcagqcct
gcgggaatccatctgagettgagggaaggttegtcagcacagacaggatcgattaagecatectacacttagggacccea
ttctgecacagceattgggtagtcttecccaaatecctgettgecatetectggacgtggactgggtagtecteccattyg
ataatttgttgaaacacccaaggaaggaaggtgagacttcecttaaagctectagggaaggctgacttgtectggggt
cccaaggacagagaaagagggtteccagagetcaggttecttgaatatgtgatttaggggaaggactgggetgectg
ggctagcctgagaaccagcagggatgctgggaggagetaccaaccectggaggcetggggaaggetttgtaatggaga
taaagtcagtttaaataaattcctetggaggctgtecacttagatctctggtggectgagecagecttggeggagtecat
cacttagagggctgtatctaagaatcctgcecttccagggcacccatgectctaaatcctgetgtacceccaccecace
cttgcagccagecatccaggctctecaggtcectatgtgagecactecagectetgggetgacctgggageatggtggtace
cacaggggtctccggectgggaactttceccaaccaaacagetcecctteccaggtaggtgtgecaaageccecaatecacct
tgctggcagcectgggtggatceccaagaagecctggeaccecgggaggcggacggagaggggcaggcaggagaggtgaat
gtgcgtttatccraacacaagtagtggectgttggggtggggtgggggececcaggaaatatttgggatgacttggag
ccegcetggecectttaaggetectgtaacaagacacctceccgacgggacagaageggtagetggggettcecacetta
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gcecttgtttetececteccacctecceettecttgecagGCCCAGTTCAATTTGCTCAGCAGTGCCATGGACCAGA
TGGGCAGCCGTGCGGCCCCGGCGAGCCCCTACACCCCGGAGCACGCCGCCAGCGCGCCCACCCACTCGCCCTACGCG
CAGCCCAGCTCCACCTTCGACACCATGTCTCCGGCGCCTGTCATCCCTTCCAATACCGACTACCCCGGCCCCCACCA
CTTCGAGGTCACCTTCCAGCAGTCGAGCACTGCCAAGTCGGCCACCTGGACAgtgagtagecgtgttgecagtgygat
gcgtgaagggagggcagceggggttgagtgecacggtectggtactgaggactgaatgagecacacaggetgtecacat
ggggttcccacctggecagagecaggaggagcatcgagcaggaggegggecctggggetgggeagtgtgggtgtygge
caccccttggacttgtggccagagtcageccagecteccactgagtecggaaaggtcagagtgttgttgecagtgagg
tccatggggcaggaagagtggecgggttttectatactcagtgecttgaaattggtectggtectgaacttetgetgaa
agtgttgggagcccacaggggeccaccegtttgetagttgtgggtttgtgttttgecctecatatetectetgtgeatt
ggcttgggactggctctceccaggtgetgggggctectggtectttecectggtgectecaggaacaacctggcatgtgge
tgggattagcagatgttgacaaagtcccacctgtacacttgectgagagttgggecagacagctaagtactttgacttyg
cccaaggtggagtctgtgceccatttcacagtcagggaagctgaggtatgaaaagggaaagcagtttgetcaagttat
gcagaaagtgagtagatgctggactggggacacatggcegtgagtgttcecttacccactgagecacccaggetetetgt
gggagatggggctgcaggaagagcagactgggacttcagaacgetggtetgggcacacaggacattgggtaggaagy
gcagccctagagecatccaggtcetecatacccagectaagtectgagtagagggaaccectgagectgggacagtaggag
gtgcactgagggatgttaagtcatccacccactctcectecagggagcagetggagatgcagecatceccacgecagtgeaa
gctctatctcactctectccageggcetcetttaaaaactaactcecacagtgtggectectecacattctetttggagact
gaagagctggacagagccagacctigtaggtggecaccggtgatecagetgtgectgactggetetggtttcaggett
tgacctecctagagtttettttacctactgttcetggtgggectecceccagtecactagaccatcaccaattgaatgetecag
cccagctgctggagcectectgaggggettecagtgggecgagagggtetgggtacctgtggtgecteccateccgagteact
gtgggccagtgtgctccactetcegtgaccacaaattattggaaggcactgaggtcaggaggtctgaatgagacagg
aatggtagagtacacagctgttactectgtecctgggacagtggaggaaaccatctaacatggectectgaagttggt
ctttgtgtagaactacctgctaaaggectectecttctgecactgtetgtagttitgggggttgaaggggacctagget
cttcectceccacccaagetgagtgacctagggtcaggtcaggaageccaggagacacatgggtacctacctcagtcaca
gcgggcetctctacgectgetecttetacttecaatgcatteectagetecatecttagagtgaggeggggtectgtetgt
cataaagatctggtgatgctgtatgtgggattgcecteccttectetteecttgecagagagtgttgatgaggtegete
tttgccegtgectatgggectcaggtgectctgatggtcagggetaggtetttgacaggggtgacagtgeccactectact
gaattcttcctceccecatttgggtectgtgcagteccctetgaggecactggacatcaagegteccatgatggectgtgt
tcctgctgctctgctctaactgtccccaggggttagtctgctcaqactggccagacataccaaagatcagggaagqc
ttggcctececcaacccaacttccacccaggaccagggcagcagagcetgagetgtcaggcaggaggatgectactgecag
cccecectececggecctgtcacacaggggeagaggtgggaccaacattgataatgagatttttggcacctecggegatet
gggagcagacacccaagggtttttctcgatgctgagagaagggactggcagecagectgectectcagetectgggggteca
actgtgtgggtgctgcccagacttgccaccgaggcecectgeccacgeccaccggctggtaactgatagataattcatat
ttttctcaagtactattccatattgactgctgceccccattectcectcagattggecaaaaacatgectcactggectceta
agtgaccacagctgttaatggggectttggtecttgecattgetgaagecactgtgggactectectgaccccaaaggat
ctacttacttgtcctgaccaacttcecttagectgaaaatctgoctggtgeaataagaggtctgggaccttagagtgt
gaccctgcatgtatgaacacatacgtgtatatatacatgcacaaggtccecatatgeccggacacctaggtacacagy
tgtgtgttatgcatacatgtatatacctatgagcacacatgggtgtaaatatatatgtgctcaggggectatatata
tggatacacagatgcactcacatatacctgtaaacatgccggcecatgtgtgtacatatgcacacacatacacatgeca
acagatgagcatgtgaacatgcatgctaatctecectggttgectgectgggggacagetggtectcaggagtececteag
tggaggaggaagtgggacaaggtcctitacatatccaaacagcaagatgggttccctgetgetgtctagegecaget
cagccccttcaccctggetttgecttgetgagagagacggcetettttcagtattggagacattgagagacagagtte
tgtggttaggcaagaggacccgtgtggatggatggtaaccctggectggtatgatgtectgtagaacaccaagggeag
gctgtgacaccgccagectactacagaggcagetgcagaggageccaagagtgagggegegetcatgaatggettga
ctgcctgagagcattacagatagacagacagacagacagectggacatagtcttaagtgaccttcaggtgaagetge
cttcaacctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtatgtectgtetgtetgtetttatgtetgtetatyge
ttatctgtcctgagagagagagcccctacctacccacccacccacccacccaccecagccaggcageagececectggaqg
ggaagcacaaagcctctgtgagggattecttagggaggacagggectgagtecaacactaatggatttggagcaaacttt
ccagcceccteggaggtttgecaaagecacaagaatagaggaggtgtccecgacatgattgtggtatcaattgegttatece
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taaaagtttatggaatgcataaatggaattaataccttttactggcacggggagcaattatgtatatttaaagecca
gagaagagttctaacaatgtttattgtggagatgaaacgtgaattattaggggaaacaagagcacttatggagaaat
cgcagcaattgctcatattgtgtctagectttgccggagagaatgggctgecagtaggetggeteccggettggtetga
gcagggtacctgcaccggagatgtatgtctgcectcectetecatccactagtggtetaaaggactttggtecccaggagqg
cacaqgaatctagcctggagactctgaactcctgaatccaactgcagctcgacactggecaggetggteectgtgtceta
agggtgctcecctcecccagectgagtggtcacatcacatacctcagggttctagecaggggacaggagacagggcacctt
ggaggacaggactctatcctgtgatgctgagatgcagggcagggctcagtccagcaggggaaatgtaccatgaatca
acaataggaaatgaaggaggggtgttccataggtctgactggectectcatecttggaggttggtcacttctagaacy
ttctaatcagaaaccatttatgaatctacccagggaggatggtgggcagatagtgtgtctctecggccagcacagtge
taaggaacaagccaggccccectttttgaggcaageaggegggectctgggecatecagagectecttgetectgetea
cagagctcctaggatcccagaaccactcctagggaacttggagecagtgggcagggcagagagaaagagagttcetea
aactcttgggatatgctgttgggttcaccattttgtttctgecctttgctgatgggtgacctgeccttgacecggeee
tccgagatectettetgtaaagtgggaaaggaggtatacatgectactgcaggecgagggatggcacctggggtece
gagatgcccattcgggtcgggtetctatececctectectgtaaagttctececccagtgtggecatgagcagatgtgagac
agtctgaggaagggtcagcectctaggecttecagagtcacaccagttctectgaggggaggaccggggagtgaacecag
gaacacactcccagtacacacagccagccctgaaaaatggacagttctttgtaatgtgtgaattagecactcaatect
ccattgacagcacccccecceccccaaaccacaggggatagaggceccagtgtgggagtgtccatggtaggttaaagetggt
caggagttggctaacactgccaggtgagatccaggtgagttgaatgttgettacctgggeccteccaggetyggtggta
ggctctagggaaaccacctgaaatgtattagactccatecctgtgecctgaaggectcaggecctgtecacctectetta
ggaaaaggtcacagccacatccaggacctcettgetcettatatgagttagaatattectaggetttgagagetgtaagt
cagggtcctgcaaccaccacttatcagtgcaagaagccaaggtgggctaagactggegetctgagateggataaceyg
ggttctaggtcecggetgtgeggtacacctgaaggtagagatgetctttggaaaaattgttggtgtggtaggtaagge
agaaaccattcagtgacccaaatcccacgecctgtgtetgectetcacctetgtectgtgataggtecagetecteatggt
gctgaacctggggagggtgagatgggctgtgecgegetctgeacctgggectyggtteccagggaggetetecactaget
ttgctcagtacaagatcagagatttagaccccagagtgtcectgtectatagttccaataaagatgtttaaagttca
atgacaacttatattttaaggagctattgecctacagcactgaagactggctctttcaaacatgecacacgecatatatyg
cacatacacacactcaggtacatgcacacacacattaacacacacactcatgcacacacatacacacactcatggca
cacacacactcatgcacacacatacacacatacacacacacactcaggtacatgcacacacacattcacacacacac
actcatgcacacacacacatacacacacacacacactcaggtatatacacacacattcacacacactcatgcacaca
catacacacacacatggcacacacacactcatgcacacacatacacacacacacacacacacacacacacacacaca
cgcgcactcacgcacgcacgcaccttgectecctggetectggetatcactagecectgagactgtatggaaagtca
caggtccttagagaaggagectggctaagatgagtgtttagaagggtcacagectggageggaatgtgtgactgecctyg
agatacccttgcaatctcaagctgatgaggttgatcccgactgtggaagctacagetggggatggggtagggactte
accactgacagccaacaggggatccatactgtgcacagagcaggctggectaccagectegetgtgggttcetgtact
ggacggtcctgtgacctgcacceccagecctaatcacaggtgggagaggetgatggetggtggecagaggagaggecta
ctcaggactgcctgaaggagtggecaaggecacagetcectectgetggectgggtcaggaagaagggcagcecagggygccce
tttgaactcacagggaaggtgagcctatggttctttggatctggtcacagactgttctcagactacactettttett
cctgaagtccccagatgggtectgggtecctggaaaaagattagatgtccaagttagggectggagtgacggaggtgac
agggcctcctaggaatatctctgaaacccctgacagtggecttetggagetggageatcatacagcaaaggaggtca
gccgcacccagccaaccagceccacctggagecteccateceeececcatgacttgatgtcaggggagacacttcccagtaa
gaccagggcaggccaggttcececccacecccaceccecgecectgectggecagettecctcacececccaggaacacaacce
cagcccagagcectgeectgtetttectgectttggtgttctacttggtcacctgactgtectecttaaccagectatetg
gatcctgatctctggtctctgacctggtaagtctgatggaaatgaaagaccaaagatggaggtgtegggtcttgaga
agacaaaaccaaactggaactcacttctaagacttctatgacccecctcatccccaaaggtggttctcaaccttectt
taacacagttcctcatgectgtggtggeccceccaaccataaaattacctttattgetattttgtaactataattttgea
tggggtaaggtgaggtggggaaggaagtaagagacaagatggagaaaggatgtgagtctecccagtectctetggete
tgctctctetgggecaccatctecaagtacectectcactectagetgteccaggagctgaccaagecctgteectttggg
atttgtacagacacttcattatgtagccatgattagtctectgacattcecgggacctgattgaccttecatectetgtyg
cteccgtecccaaaggectggggctgaggggtcacacatactaactggatcttttcatcaggggtgetcaggaaagecage
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ccccageccctcageccecccageccecagececccaggeccecageecctecagececcageeccecateeccecageectecage
cttcagcctccaggccccagteccecagecctcageccccageccccageccccagecctcagecctecageecceecagt
cceocageccccageccttageecececcagecctecatccagtcattagecatgtaaaagagcaactgttgettggcagtec
tctagattttatgagecattttaccagaaaccecgaggtctacagcecaatgeaatgcaacctetgattactgetetace
cccagctcagectggcaacttttagaaacaaaattctagttcctaaaatgtceccaggtgaagggtcagagtaggcaccet
tacagagaaagcagcacagaccgggcccatgttattectttggtctetatgtaaagecatcagectgecagagetatgt
agagcagcctcccaaattcccaaccactacctictecctectctgagatgagactaccaggecctcacacatcagete
ctccgectggggcagaaactactggaaggttctcectgetectgeccaaggataaatgggetecaaaccecatgacetgg
gaccctctgacttceccagtcttagtgcaaaaaaaaaaaaaaagaaagaaagaaagaaagaaagaaagaaagaaagaa
agaaggaggggggaggggctggagagatggctecagecagttaagagecattgactgectctteegecaggteeccgagttea
aatcccagcaaccacatggtggctcacaaccatctgtaatgagatctgagaccctettectggggtgtetgaagacag
ctacagtgtacttacatataataaataaataactctttaaaaaagagagagagaaagaaagagagagagagagagag
agagagagagagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaaagcactctgtcetec
caggccaccaaggtgecccatatggcectettgecttgectgtttgagatecttgetcaaggotcgggggtggggagecaggt
tactcagctcectgaggggtgecccagetagectcetggecaacctetctgtaggggaacagactatggecttceccacte
acagagcaatcagtcagacttcacatctgccteccggagtgtectttatcttectttcagacegetgttetttaggaa
caactacagcctctttcectgcacacttggcaggggcaggcactggggectccaatgatgtgtttatagaacatggag
cctcecttgeectecagectgeatecetggettgatggtgecagtecggtgacggttaccecgagecatcattececteccta
aggttetateggggetcectaagetgtgcaagagetecaccectgetectecaggtgetecectgaatgaccgaataattyg
aacaatgtaaattgtgcgagtcaaggccaagatgtacccacaaaggggetgeccccaggacctecttcettggatgatag
gatccataggttgctcctctcecgecagtagcatttictccaagagaaacgaaaacatggtggggagtcatattcagggge
tgtggacctgggttcctceccagatttgagagatcagactgagtctaccagacctgtgecctgetectgtggatctygece
taggaagagtaaaagcctgtgatcccagagatygattctcaaaggggtctacggectcagagatcagaaactctcaca
cacacgtatacacacacacacacacacacacacacacacacacacacacacacacacaaagtgggctacaaaaaaaa
gtatttttaaaaagccccecaccacagectttegttectgaatectgtecctaacagattcacccaagetggttaacggta
tttchgtttqcaagatactacatgtcccgggaaaatgacagacaagttaﬁtatcaccttcccactgtcctcctgcc
caaacctgectgtgecgggcacccagectgecgggagegggtgcgaggaaattagcageectgtgecgegecegeccee
cgcccgecctcectecacccaccaccctgcaccggtectgecaggctaggggetteccagecaggeccggeecatecttgga
ctgtggcgggggggggggggtygggggatggcggggagggtyggcgagggggagagcygcggggggaggagyggagggagaga
aggaggaggaggggtcaggatagcagceccgtggcaggagggacgtectgetecgetecgatgttgggecaaagtatttee
tgcaagcccecgeggaacacacgecatccgegecaggecaagtctggacggecgetgtgtcaacagecgaagataaataaga
ttttatcagctcggaatctgttgaaacacatccatctagecggttctagggaaggagaggcaggaggagggcageagqg
gaggaagcatccccacatgacattctggaaacagagtctgaccctgtgtaggaaggggagecgetggcaacttectag
tctcececggagactecgatatecectggagtgttgtttttaccacctgatctteggaggtgtygggaaagetttggtatete
tcgetgaaattcececccacctetggectaaaatggactaccacaaacttaacctgtggecggggtggggetggtaggtgt
gtgcgeccaaageeccacgatcattggattcaagacggecattcaagggtgcagaagtgaaggagecatgtatcttca
tgggcttggattttecttcecaccetgaccgggtgggagacgtgteccaccagagatgactcetetecaactetgattet
ttcotectgagaggagacagectttececgecagetgetgagttggtaccagggacageteccaggegetttaagetecteee
cagggtggggecattcagtggectcatecttaccageccggetactetgecaactatecttagetttcecctagacctect
agggtcccactceccaggeccatggaaaacagtgecaccttctggggaggagggtcaggectcagectacctetgaccaca
ccttggtagtgttagtgcatggtttggggttgtaaccaattatcctaggtcctcagaggacagggatggaaaggaca
attgeccttcagggtcacagcagggcteccagggatgggcactgtggtcaggecgaggtttgaagectecattgetcagga
gtgggtgggtgaggggagctctgatgececctecctgtggetgagetgtgeectgagectggeteccatectgataaga
acacggaggtgaagctgatgcaccctttcteecctecaggeatgtttgggectteccaggaatgtggecttaggcacea
ttacacctgacttgctcecccageccatcttggetectgecttggtgggtetatgacceectecttaggtcattgtteat
gagctagagcactggagggaaaggttaactcectgtaggagactccaggtccatgagececcagcagetgtgecaaccca
caaattaccttacctggtaatgagcaaccatgctagaataaggggectctgaccttgetggetectctaccacacage
tggcatctgggggttgagtggtaagtcagtggtagacaaacctggcaggtggtccaatttaggggaatccagectga
attcctgagccagaacagggagccaagggecagecttcaaaggetaatetecttttteecgeceectggtgactttggt
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ctcagtgtcteccccaacccactgtgggcaaggectgtttcatgggggtgttggecacctecaceectecagtectattt
tctttaggtagctaggectcacaaacaatgggcactecgggagatgtttggtaatgettgggactgtcacctttacceca
ggaagttgectgattggectcaggttgagtctectectgagetcaggatgagetgggtticecttcacegttaggecttt
gcaattgtctgagectgggygcttgectgggaaaccttcatttgtggataagcaagageccagggecacttcactgteac
tgtatatgaatttacttaatgtcgggaggggcacctcgcactgtgaacttcatgecaccecgtgtecttectaggga
gccacagtaattacagagctagtgtgectttttaccaagtgcaggetgtagacceccaacacctgcaggectgetgetg
ctgctgaaggacaggtgtgtgtgtgtagetgtttattggectttecccagggaaccagetactectgetactetgte
cccagcectgcacagatggagaccaggctgcagtgtactaacttgaggagaggecgttgcaaaaaaccaaageccaga
tttggatgtgcagaggtcaggtgtaccctgtccaagtctcagagtccececcatgtatectggggatgaggetgtgget
ccttectecagaatgttaggatgaggatceccacacaccagecagacagtggtcacecceectecececgaaagtcacacca
acctgctggtgtggecattagectecteectecagetgetceecectettaggectetcetecagettttcaaaacagtcecectg
aagcecttetgtggggtceccectatagtgagtatetettgetttttaaacaggagggaagggactatgtcatggegecte
tcectgeectececttecattgeatttgectatggtatatgectatttctgeatactececattgtggagaaccataageta
tatagggttagggtggtcagaatccceccactgtececttgcaaaggaaagatttggtgtgtgagcaccacctgeccat
tcectgttttgttaacagettaccatctetggectecagettcattaactgtcacaagggagecatggtgtatataatte
atgtgtggtggagactttagagtgaagtggagettcataaaaatcccttgggagecaggeggtggtggcacaceect
ttaataccagcacttgggaggcagaggcaggcagatttctgagtttgaggccagectggtctacaaagtgagttecca
ggacagccagggctacatagagaaaccctgtctcgaaaaccaaaaaccaaaccaaaccaaaacaaaacaaaacaaac
aaacaaaaaaaaaaaacccttygggaagagctagagagatggctcagaggtcaagaggtecctgagttcaattccecgge
aaccacatggtgtctcataaccatctataatgagatctggtgecctetecttectggectgecaggagtacattcagaca
gaacactatatacataatagatagatagatagatagatagatagatagatagatagatagatcttttaaaacaaaat
cacttgggaaggaagacaagaggagtgagtcaccaggggtttcaggagccatagtgagagtcagectagcaggtgaat
aaatgggtatcttgcttttccagecctagatcaggeccgetggectgecataggtaggatttgcageattgagecegtittyg
acaagctcagaattgcatcctctgccttgcatagaatagtctcactctgattctgaaactgacttggtcttggcagg
gccagtacaatccttagaagagtgacctgggacacggagggggcgggggaggecatgatgacgteccattgteectaga
gagacatcctggcatgacctcaggtceccagtcagtttceccaggatggggaaagegggtcttgecceccacaacagettyg
gctgcectggacttggtgactttacttggtggcacagtgectggtgactggtcaacagcatgcaaggtcttgectggtte
agagagttctccattggaggataaaggcaaaggcagaaggggcaagecacccacctactgagtgattettetatgea
aggtagaaggatgcaattctgagctecgtcaaaccacctcaatgetgcaaatcectaccectgecageccagtggectgat
ccaggctygggaaagcaaaactaggactgattcecactgacctcectgacccacacccecaacactgtecttacecectttgt
catccttatgcaacggtcecaccegctecgeageectttgagatgecaggtgagacacatageccaggecaggtgatgagecaqgqg
caccaggcacgcccatctctacaatctgaagcatgcctgaagecatctggaagecaggectcateggagegettgggaa
aggggtcttgtggaagcatccggaactgagetgecatctcaacctggeeceettetctectccagTACTCCCCACTC
TTGAAGAAGTTGTACTGTCAGATTGCTAAGACATGCCCCATCCAGATCARAGTGTCCACACCACCACCCCCGGGCAC
GGCCATCCGGGCCATGCCTGTCTACAAGAAGGCAGAGCATGTGACCGACATTGTTAAGCGCTGCCCCAACCACGAGC
TTGGAAGGGACTTCAATGAAGgtgagececceccteeeectececcagetgtgggacactgaccagaggcatagetgaga
gatgtaggccagtgagcacagecggtaagctgetctcaactcectceectecacaggaacccacacectagecectetttece
atttcetcagetcectgactacagtccaagaggectgatggtccagcaagggtgtagtetgagggaccagetgaccttgy
agaatcttgtgaagcatccctgecagtgtcectggtgaagectygtgacaceccecagggtecagattatetggggacage
ttctgteccecgetecaagyccacctaaatgagggttgecacagectctgagecttgectgggactctcacggggacaagec
ctgtggcectecagttctgeccacacgectggtacaggggtatgggatggaagatgggeccetcectectaaagetgtgtece
ctcctggcagGACAGTCTGCCCCGGCTAGCCACCTCATCCGTGTAGAAGGCAACAACCTCGCCCAGTACGTGGATGA
CCCTGTCACCGGAAGGCAGAGTGTGGTTGTGCCGTATGAACCCCCACAGgtaggcggggteccaggctgggatacaaa
gccaaccttacagggtggggttecctgggectctgetetgacctcagectgectctcaggecttttectgacagtte
atttcactgtgggcagcgagcecttgggecctgtgetcaagceccaactttagetectetgtetectectgtectgtetetegtet
gtctgtctetgtctetgtetgtctetegtetgtetgtetgtetgtetgtetgtetgtectetgtetetetctgtetet
gtctctctcectcgectcagetatatagecgaggtatagttatatgacctcecaacctttcaacectgecctecetggagg
gtctaatcttcaatcttcttgettgtttctectcaagtacagtettctagacatggaagaaagagttcecccagacatcet
caggctccatttgcagggacaaaagcaagccagcaageatggggtggtgggtagagggtgggcaattccatgtgtgyg
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gggggtagtgatcatgaaaggcectcctagaccaggcectgggggaatcacagaggacgectacaggagattggageegt
ggaacacaggctcaggagagtagggaagacagagatgatcggtcagecttaagagggectgtgtgcagagecteggg
agagtggtgccagetggatggagggtacagtggaggtgaccagacatgectgcacactgaggtgecagggtggatacgg
aggttcaggctggaggcgaagggcetcagaccacaggtgagggetetaagggagggaaccaggetggaggtggtyggtt
gccaaaagtagacaagtgaaggaagactggaggaggcagetgtcecactttgacaccagaagagtgtgtggtcaccett
ctagatctgatatgagcceccagttggggeccaaaggcaaggtgaagggacttcagtactgatgtgggaggtatcaggg
cggagactcaggaggactggggttaggtctcatctectgacccatecctctaccaageecctggggtectgtgaggecage
tttgaatgtcagtgggacagggccccatatacacacagacacacacagacagacatacacatagacacagattcaca
cacacagacatacacagagacacacagagacatacacacctacacacacacagacacacacacacagacaaacacac
acacacacagacacaaactgagaaacacatggacaaacacagagaccccacccacccacaccacacacacagaaaca
ggcagagacacacagaacacagaaacacacacacacacatacacacagacacacacacacacacagacacacagaca
cacagacacacacaccccacaagcatcctecectcteatcagaaaaagectcaccagetcaggeatgagacacaacg
taggtttctcettgeectctagtggttggcaggtgtaagttctgtgaaggactggggtttatggegtttgtacectaa
cctttgaaactcectttetggggatggagteccctttecattectetgeccagatgagteccacagtactcatcacacact
tgacacaaaggctcacacacacccactcacatacagecctgacatttgacctectgectgtgttaaggaagatgactg
cagcaagcacaccacaaactctgtaccteccecectaagagetgaaaccaagactgagectectcageccagagecagecaca
gggctgtgacggcacagatggatcggtgggagggcgggcaatctcacgtgagtgtagatggctgaatggatgggtga
gtgagtggatgggtgggtaggtaggtgggtgatagtcaggcaccactgggggtgggcaggagagcaggtgageagga
gtgtaagtgggtgtatgggtaggcaagtgagcaggtgtgtggatgtatgtgtcaatggatgagaggttgaccggcaa
gtgagtggggtaggtggatacgtgggtgtgtagacaggcgtgtgagecagatggatggatgtgtagacaggegtgtga
gcggatggatggtttggtggatggtaggtggataagtggecgagatggatggataagtgcaaagatggggtggttggg
tagatagatgggtagatgaccgtgaaccatactgcagecgtcectatgectectcagaaccagggecagaggtggecag
ctacaagtccttttettagaaggtgggcectgcatgetgactgatactaageccttececetgtetecectgtggaca
gGTGGGAACAGAATTTACCACCATCCTGTACAACTTCATGTGTAACAGCAGCTGTGTGGGGGGCATGAATCGGAGGC
CCATCCTTGTCATCATCACCCTGGAGACCCGGGAgtgagtectgecygtggaaggatggtagaggtggggeccgtggggyg
ggcatgtcatggacacagggagggcttgectctecteggtgggecattcagettcaaggeccagtcacgaggggtetgeg
ggagttgggcagggtcaagagtggtctecttgagetcacageccacgectgtgecgacccaacagTGGACAGGTCCTGGG
CCGCCGGTCTTTCGAGGGTCGCATCTGTGCCTGTCCTGGCCGTGACCGCAAAGCTGATGAAGACCATTACCGGGAGC
AACAGGCTCTGAATGAAAGTACCACCAAAAATGGAGCTGCCAGCAAACGTGgtgagtggggctectgggtcagggtat
gggcggagggtggagttggatgcacctgagtgtggggagtacctgcteccaaaggtgeccaagcatagecttcatecaaa
gatggatctgggtctgaatggctgaggectgggaagectetccaggegggacagggcgaatgtggeccaagacatete
acttgtctatgctctgaggectaggagcatgtgggaccoctggteccagetecttccagectaggtitgecctgtgtgea
caccacacccatggecaggtgttcacctgggcatctcagtetttgetctetggetecatttatetttececgacctgect
tctagCATTCAAGCAGAGCCCCCCTGCCATCCCTGCCCTGGGTACCAACGTGAAGAAGAGACGCCACGGGGACGAGS
ACATGTTCTACATGCACgtgagtgggctgggagggcaggtctgtgtgtteccatcacccaagateccaggetgggga
agtacagatgtcaccagagatgggcaagggtggcatgetgacacctgaggattgaaactgtggeccctgaaggaggtyg
gggttcaaaggaggctctgtttagagtcagacectgaactcactgagtgtgaacatgeccageccaagtcagetgtgea
tcaaggagacctaagggcaccctttataatggagacccecagggtggagtttcagtaggaacccatgatectatagg
gttcagcctgtgtttaaatccatggtecctatagggttcagectgtgtttaaatccatggtectatagggtatagecet
atgtttaaatccatggtcctatagggtacagectgtgtttaaatccatggtectataaggtatagectatgtttaaa
tccatggacctatggggtatagectatgtttaaatccatggtecctatagggtatagettgtgtttaaatccatggac
ctatagggtatagcttgtgtttaaatccatggtcctatagggtatagettgtgtttaaatccatggtectatagagt
atagcctgtgtttaaatccatggtcctatagggtacagectgtgtttaaatccatggtcctataaggtatagectat
gtttaaatccatggacctatggggtatagectatgtttaaatccatggtecctatagggtatagettgtgtttaacte
catggacctatagggtatagcttgtgtttaaatccatggtecctatagggtatagectgtgtttaaatccatggttgt
atagggtatagcctgtgtttaaatcaatagttctatagggtatcagectacatggetegatgtgactgtggtaccaa
tcccagtggtaagatcatggtgcactcegaaagagtgetattteettgectgtgagtectectttaagacttagage
tgttataacttagagectcttagcagggaagaataaacatggtctctgaacceccgagggacccacttetaaacctge
ccctgggaagaggaaagccagagtatectgagegttggggtacggggaaactccaagagecagatcaacactttgeca
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tagcctggagtectcecctgaggetacggecateccececgtececcaccaggggtttggggecagtggaatecteeccaggtace
tgggecgagactectgtttttetgtgeccagGTGCGAGGCCGGGAGAACTTTGAGATCTTGATGARAGTCAAGGAGAG
CCTAGAACTGATGGAGCTTGTGCCCCAGCCTTTGGTTGACTCCTATCGACAGCAGCAGCAGCAGCAGCTCCTACAGA
GGCCgtgagtgaaccccaccatctgtatggggaagtagggatattctgaccecagcagggagagggccaggagcacaqg
gaggtatggtaccctggactggactggactgtaagatcagcacagctcagetggcecaccttictectcecaggaagectt
ctgggacttagcctgeccctgagatectgggtecctgtgttcagecacaccectgecteccacacaagggecttggaaa
tgtggatggggaagggactggaagggctgtatttgectgaagetggtgaggtgttagetttettectaactctectgag
aggcagggtctacatctacctgcatcecccagggtgtccacagaggtaccacgtgggggaggagttgettttacctett
gcgaatgcgecactgttgetitecaagecagGAGTCACCTGCAGCCTCCATCCTATGGGCCCGTGCTCTCCCCAATGAA
CAAGGTACACGGTGGTGTCAACAAACTGCCCTCCGTCAACCAGCTGGTGGGCCAGCCTCCCCCGCACAGCTCAGCAG
CTGGGCCCAACCTGGGGCCCATGGgtgagtccctggageattggaggectcatgtygggtcatagagacccaagggayg
ggcctgggtggatttaccgagatcacaaacaggatggecgggggacctttgatggecacctecttectgecagetceage
ctgcaggaggqgcecaatggcectatggaggegttcattceccaatecccaggagtictatgectgggaggttgecaaaggtggta
gagttaagaactcatgcectgccacaggatctigaagaagatccecctagectcagttteccccatcagtaaaatggcaac
accaaatcccectettctecaggggttacaggacatgagacctcattgagaggecagetgtagggaaccettacaatget
gtaccacactgccaggcectagaccacagectgggacataccecactatgtgtggggcttgectctcaggtiecctgace
actcttttgeccagGCTCCEGGATGCTCARCAGCCACGGCCACAGCATGCCGGCCAATGGTGAGATGAATGGAGGCC
ACAGCTCCCAGACCATGGTTTCGGGATCCCACTGCACCCCGCCACCCCCCTATCATGCAGACCCCAGCCTCGTCAGY
tgtgtgggtegeggetggatctgggtttgtggttecacectecaccectcacceccatgecteccactaactgtgeggt
tcctgctggagggagcagecttgecatgtggetetgtctgaccetgttttaattgettggectggectgagggaagaca
ggcctatcagggctecgtcagcagatgectgagaaaggecactagatggttaggcactgagggtgggggtggggtttgga
ggggtttggggggcatcctctiggagacagyggggatgaggaatgagatgagcagectgtgggaggtcagaccaggaga
ggtgggtaatgattggactgtaaaaatataaaagtaacatacacacacacgtatatatgtgtatgtgtatgtgtatg
tgtatgtgtatgtgtatgtgtatgtgtatatacacacatacacatatacacacatgtacatatatacatatatatgt
gtacatatatatatacacacatatatgtacatatatatgtaacaaaaattaaaataaaataaataataaaataaaga
aataaaaaagaaaacctgccctgagggagggaccageagttttgeecactgtaacaggecagtteccctecacgtcagyg
gccactcectgtgagaccegagtgcacagecagttgatgetactttectecaaactectetetgecagTTTTTTGACAGGGT
TGGGGTGTCCAAACTGCATCGAGTGCTTCACTTCCCAAGGGTTGCAGAGCATCTACCACCTGCAGAACCTTACCATC
GAGgtaaatgtcccaggtctttccaaagggacggaggacctgtectggaggcacagtgcactgactagggtgactagt
ggggaaactcccagagactcecccaccagcaatcagattetgttctgaagtcagcaggattecggtaatgtgaaggagac
tgggtagacaatcacatgtccecggtcecceggecagttacctggagagetttctctettgttagagectectggtggee
cagccaggctacctttgatttecttaggcagggttgttteccaggacccaatgtgtgagaagtgtagaagctaaggggyg
gaacagacctagaaagaatgaatgggtctccacatccagcctacacgtgagacacagaacattctgggttgaaagtg
ggatagaaatcttctggaaggececetgeatecectgttacagectagecacacagactgecttgatgtatecatgagaca
tgggtccagtgtgecaacagctcagecectectgeccecagggeccagtgtgecaacagetcagececteectgeccecagqg
gcccagtgtgcatcagectcagececctectgecccagggecccagggtgecaacagectcageecctectgecccagggec
cagggtgcaacagctcageccctectgecccagggcecccagagtgcaacagetcagececctectgecatgecteccaa
aactgttttctagactctcaceccaggctaagaggecatatttgtcacctacccaggaactcaggctggacacaaata
tttataagaggttgtggggctagagtctaacacctgcatitatgggaccactgaccactacectttecccatecttgag
tcatacattaacccttgtctcaccagagcttgaagectaaaggatgtgecectggagttagectgecaattaatggettec
aagggacacctgtggccaagagatgcatgggtggtctectaggtecteccattgetgttectegetgtgtecaggectcea
ggctgatgagcaggccctegteactgtecectectgtcacctacacatgtcatectagetgtectagacaattatgtga
ctagacattctgtgcaggtgaccctgatgctgtccectacectgtcaceccacacagtcaaggtectgataagtcagetyg
cceectcagacagaggettectagcaggtaggacaccecttgecaggtgtgagggacacacaactectgtagetteccte
ttgtaacccaaaggtgeccatecgetettgecagCGACCTTGGGGCTCTGAAGGTCCCTGACCAGTACCGTATGACCATC
TGGAGGGGCCTACAGGACCTGAAGCAGAGCCATGACTGCGGCCAGCAACTGCTACGCTCCAGCAGCAACGCGGCCAC
CATCTCCATCGGCGGCTCTGGCGAGCTGCAGCGGCAGCGGGTCATGGAAGCCGTGCATTTCCGTGTGCGCCACACCA
TCACGATCCCCAACCGTGGAGGCGCAGGTGCGETGACAGGTCCCGACGAGTGGGCGGACTTTGGCTTTGACCTGCCT
GACTGCAAGTCCCGTAAGCAGCCCATCAARGAGGAGTTCACAGAGACAGAGAGCCACTGAGGAACGTACCTTCTTCT
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CCTGTCCTITCCTCTGTGAGAAACTGCTCTTGCGAAGTGGGACCTGTTGGCTGTGCCCACAGAAACCAGCAAGGACCTT
CTGCCGGATGCCATTCCTGAAGGGAAGTCGCTCATGAACTAACTCCCTCTTIGG

SEQIDNO: 4

>gi|187830767 |ref(NM _000546.4] Homo sapiens tumor protein p53 (TPS53),
transcript variant 1, mRNA

GATTGGGGTTTTCCCCTCCCATGTGCTCAAGACTGGCGCTAAAAGTTTTGAGCTTCTCAAAAGTCTAGAGCCACCGT
CCAGGGAGCAGGTAGCTGCTGGGCTCCGGGGACACTTTGCGTTCGGGCTGGGAGCGTGCTTTCCACGACGGTGACAC
GCTTCCCTGGATTGGCAGCCAGACTGCCTTCCGGGTCACTGCCATGGAGGAGCCGCAGTCAGATCCTAGCGTCGAGC
CCCCTCTGAGTCAGGAAACATTTTCAGACCTATGGAAACTACTTCCTGAAAACAACGTTCTGTCCCCCTTGCCGTCC
CAAGCAATGGATCGATTTGATGCTGTICCCCGGACGATATTGAACAATGGTTCACTGAAGACCCAGGTCCAGATGAAGC
TCCCAGAATGCCAGAGGCTGCTCCCCCCGTGGCCCCTGCACCAGCAGCTCCTACACCGGCGGCCCCTGCACCAGCCC
CCTCCTGGCCCCTGTCATCTTCTGTCCCTTCCCAGAAAACCTACCAGGGCAGCTACGGTTTCCGTCTGGGCTTCTTG
CATTCTGGGACAGCCAAGTCTGTGACTTGCACGTACTCCCCTGCCCTCAACAAGATGTTTTGCCAACTGGCCAAGAC
CTGCCCTGTGCAGCTGTGGGTTGATTCCACACCCCCGCCCGGCACCCGCGTCCGCGCCATGGCCATCTACRAGCAGT
CACAGCACATGACGGAGGTTGTGAGGCGCTGCCCCCACCATGAGCGCTGCTCAGATAGCGATGGTCTGGCCCCTCCT
CAGCATCTTATCCGAGTGGAAGGAAATTTGCGTGTGGAGTATTTGGATGACAGAAACACTTTTCGACATAGTGTGGT
GGTGCCCTATGAGCCGCCTGAGGTTGGCTCTGACTGTACCACCATCCACTACAACTACATGTGTAACAGTTCCTGCA
TGGGCGGCATGAACCGGAGGCCCATCCTCACCATCATCACACTGGAAGACTCCAGTGGTAATCTACTGGGACGGAAC
AGCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGAGACCGGCGCACAGAGGAAGAGAATCTCCGCAAGAAAGGGGA
GCCTCACCACGAGCTGCCCCCAGGGAGCACTAAGCGAGCACTGCCCAACAACACCAGCTCCTCTCCCCAGCCAAAGA
AGAARACCACTGGATGGAGAATATTTCACCCTTCAGATCCGTGGGCGTGAGCGCTTCGAGATGTTCCGAGAGCTGAAT
GAGGCCTTGGAACTCAAGGATGCCCAGGCTGGGAAGGAGCCAGGGGGGAGCAGGGCTCACTCCAGCCACCTGAAGTC
CAAAAAGGGTCAGTCTACCTCCCGCCATAAAAAACTCATGTTCAAGACAGAAGGGCCTGACTCAGACTGACATTCTC
CACTTCTTGTTCCCCACTGACAGCCTCCCACCCCCATCTCTCCCTCCCCTGCCATTTTGGGTTTTGGGTCTTTGAAC
CCTTGCTTGCAATAGGTGTGCGTCAGAAGCACCCAGGACTTCCATTTGCTTTGTCCCGGGGCTCCACTGAACAAGTT
GGCCTGCACTGGTGTTTTGTTGTGGGGAGGAGGATGGGGAGTAGGACATACCAGCTTAGATTTTAAGGTTTTTACTG
TGAGGGATGTTTGGGAGATGTAAGAAATGTTCTTGCAGTTAAGGGTTAGTTTACAATCAGCCACATTCTAGGTAGGG
GCCCACTTCACCGTACTAACCAGGGAAGCTGTCCCTCACTGTTGAATTTTCTCTAACTTCAAGGCCCATATCTGTGA
AATGCTGGCATTTGCACCTACCTCACAGAGTGCATTGTGAGGGTTAATGAAATAATGTACATCTGGCCTTGAARCCA
CCTTTTATTACATGGGGTCTAGAACTTGACCCCCTTGAGGGTGCTTGTTCCCTCTCCCTGTTGGTCGGTGGGTTGGT
AGTTTCTACAGTTGGGCAGCTGGTTAGGTAGAGGGAGTTGTCAAGTCTCTGCTGGCCCAGCCAAACCCTGTCTGACA
ACCTCTTGGTGAACCTTAGTACCTARAAGGAAATCTCACCCCATCCCACACCCTGGAGGATTTCATCTCTTGTATAT
GATGATCTGGATCCACCAAGACTTGTITTITATGCTCAGGGTCAATTTCTTTTTTCTTTTTTTTTTTTTTTTTTCTTTT
TCTTTGAGACTGGGTCTCGCTTTGTTGCCCAGGCTGGAGTGGAGTGGCGTGATCTTGGCTTACTGCAGCCTTTGCCT
CCCCGGCTCGAGCAGTCCTGCCTCAGCCTCCGGAGTAGCTGGGACCACAGGTTCATGCCACCATGGCCAGCCAACTT
TTGCATGTTTTGTAGAGATGGGGTCTCACAGTGTTGCCCAGGCTGGTCTCAAACTCCTGGGCTCAGGCGATCCACCT
GTCTCAGCCTCCCAGAGTGCTGGGATTACAATTGTGAGCCACCACGTCCAGCTGCGANGGGTCAACATCTTTTACATT
CTGCAAGCACATCTGCATTTTCACCCCACCCTTCCCCTCCTTCTCCCTTTTTATATCCCATTTTTATATCGATCTCT
TATTTTACAATAAAACTTTGCTGCCACCTGTGTGTCTGACGGGGTG

SEQ ID NO: 5

>hgl8_ knownGene uc002gij.2 range=chrl7:7512445-7531588 5'pad=0 3'pad=0
strand=- repeatMasking=none
GATTGGGGTTTTCCCCTCCCATGTGCTCAAGACTGGCGCTAAAAGTTTTGAGCTTCTCAAAAGTCTAGAGCCACCGET
CCAGGGAGCAGGTAGCTGCTGGGCTCCGGGGACACTTTGCGTTCGGGCTGGGAGCGTGCTTTCCACGACGGTGACAC
GCTTCCCTGGATTGGgtaagctecctgactgaacttgatgagtectectetgagtcacgggetctecggetecegtgtatt
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ttcagctegyggaaaategetggggctgggggtggggcagtggggacttagegagtttgggggtgagtgggatggaay
cttggctagagggatcatcataggagttgcattgttgggagacctgggtgtagatgatggggatgttaggaccatce
gaactcaaagttgaacgcctaggcagaggagtggagetttggggaaccttgagceggectaaagegtacttetttge
acatccacccggtgctgggecgtagggaatccctgaaataaaagatgcacaaagcattgaggtectgagacttttggat
ctcgaaacattgagaactcatagctgtatattttagagcccatggecatcctagtgaaaactggggctceccatteecgaa
atgatcatttgogggtgatccggggageccaagetgectaaggtcecacaacttecggacctttgtecttectggage
gatctttccaggcagececeeggetecegetagatggagaaaatccaattgaaggctgtcagtecgtggaagtgagaagt
gctaaaccaggogtttgeccecgecaggeccgaggaggaccgtegcaatctgagaggeccggeagecectgttattgtttyg
gctccacatttacatttectgectecttgecagecageattteecggtttetttttgecggagcagetcactattecaccega
tgagaggggaggagagagagagaaaatgtcctttaggecggttectcttacttggcagagggaggectygctattetee
gcctgecatttectttttctggattacttagttatggectttgcaaaggcaggggtatttgttttgatgcaaacctcaa
tcecteccettetttgaatggtgtgeeccacceecgegggtegectgecaacctaggecggacgectaccatggegtgaga
cagggagggaaagaagtgtgcagaaggcaagcecccggaggtattttcaagaatgagtatatcteatcecttcecggagga
aaaaaaaaaagaatgggtacgtctgagaatcaaattttgaaagagtgcaatgatgggtcgtttgataatttgtcgga
aaaacaatctacctgttatctagetttgggctaggecattccagttccagacgcaggectgaacgtcgtgaageggaa
ggggcgggeccgecaggegtececgtgtggtectcegtgecageccteccggecegagecggttettectggtaggaggegyg
aactcgaattcatttctcoccgetgececcatetettagetegeggttgtttcattcegecagtttettececatgeacct
gccgegtaccggecactttgtgecgtacttacgtcatetttttectaaatecgaggtggecatttacacacagegecag
tgcacacagcaagtgcacaggaagatgagttttggeccecctaacegetecgtgatgectaccaagtcacagaceettt
tcatcgtcccagaaacgtttcatcacgtctecttecccagtcgattcecgacceccacctttattttgatetecataacc
attttgcctgttggagaacttcatatagaatggaatcaggectgggegetgtggetcacgectgecactttgggaggee
gaggcgggcggattacttgaggataggagttccagaccagecgtggceccaacgtggtgaatecccegtcectectactaaaaa
atacaaaaattagctgggegtggtgggtgecctgtaatcccagetattegggagggtgaggcaggagaatcgettgaa
cccgggaggcagaggttgcagtgageccaagatecgtgecactacactccagectgggecgacaagaacgaaactcecegte
tcaaaaaaaaggggggaatcatacattatgtgctcatttttgtegggettctgtecttcaatgtactgtectgacatt
cgttcatgttgtatatatcagtattttgeteccttttcatttagtatagtcecategattgtatatecegtecttttgat
ggccttttgagttgtttcecatttgeggttatgaaataaagctgctataaacattecttgtacaattetttttgtgat
catatgttttcgtgtttcttggagaaatacttaggaggggaattgecgagtttggaagtaaaaagtagetgtattttyg
aactttttcagaagctctgagttttccagageggttgtacecattttacactccaactagcaaggtatgggagrtatt
atggttgtgccacagcettcecggacattaggtattgtcagtctttctaatgtggtatateccttgtggttgtaattta
cagttctctattgactaaggatgttcagecattttttcatgtgectattggecattegtattttgtttgtaaagtage
tcttcgagtettttacctgttattttggttttttgtttgtttttattgttcagttgtgggactgectttatacattet
ggatacaagtcctttatcagatccatgtgtcgtgaatgttttcttctgatctgttgecttgecctatttgtttgettta
cagagtttacagtatcttaagaggagtggatttatcttttttatgttcagtatttgecttgtectgtttaggacate
tttttttttttttttaacecccagggtcatgaagatattatcttacattticttttaggacctttatggttgtaagtt
ttacagtaaggtccttgagccattaattaattcttaaaattaattgtttatggtgtgaggtgtaggagtcagtctct
ggtatctttcecctgtatggaaatccagttattctgtectecacttgttgaaataggettectttetcectactgaatgett
ttaattttaattattttacagttggagtatagggctaccattttagtgctatttetttttttctttgttaattttt
gagacagggactcacactgttgecccaggectagagtacaatggcacaatcaaggcttactgecagectecgaaccectgyg
gctcaagcagtcctctagecagectcacgagtagectgggattactccaccacacccagctaactattttatttttttyg
tattgacaggatctcactatgttgeccaggectggtectcaaactgectggectcaagetttcateccatcteggectec
caaagtgctgggattacaggtgtgagccaccatgcctgacctettagtgectattttetatttatctectectgttcte
tgctcectetttaaacgttggaggaagaaacagtacccatecttacacaaactettcagaaaacagaggaacagactggg
cgcggtggectcatacctgtaatctcagcactttggtacgectgaggcaggggatcatttgaggtcgggagttcgagac
cagcctggccaacacggcgaaaccecatctctactaaaaatacaaaaagtagectaggegtggtgacacatacctgta
atgccagttactcaggaggctgaggcacaagaatceccttgaacctgggaagecggaggttgcagtgagecgagattge
gccactgeactccagectgggcaacagagtgagaccctgtctcagaaaasaaaagaaagaaagaaaaaatagaggaa
tatttcccaacttgttttcgaageccagcataatcctggtaccaaaaccaaacaaggacattataagaaaagaaaata
tagaccaatattcctgttagcatagacatgcaacagctaaccaattttagcaaaccaaacctggtaatatagaaaaa
aggataaataggccagtcgeggtggctcacgectgtaatcecagecactttgggaggectgaggecaggecagatcacttyg
aggtcaggagtttgagaccagectgaccaacatggtgaaacccegtttctaataaaaatacaaaaatcaggectggge
acggtggctcacgcctgtaatecccagecactttgggaggecgaggtgggcagatcacgaggtcaggagttcaagacca
gcctgaccaatgtggtgaaacgcecatctectactaaaaatacaaaaatcagececggtgtggtggecacctgectgtaate
ccagctactcaggaggcectgaggecagaattgecttgaaccecgggaggecagaggttgecagtgageccaagatecgtgecact
gcactccagectgggcgacagagcaagacttcatctcaaaaaaaaaaaaaaattagctgggcatggtggtgggcace
tgaaatcccagectactecgggagtctgaggcaggagaatcegettgaaceccaggaggcagaagttgecactgagetggga
tcacaccattgcactccagectgggcaacagagtigagacteccatotcaaaaaaagaaaaagaaaaaggataaataca

CA 2745811 2019-07-08



45/88

ttctaaccaaataatgtttatctcatgattgtagetgattcaacattcaaaaattggectggtgcagtagetcagge
ctgtaatcccaacattttaggaggctgaggcaggaagatctcttgageccaggatttcaagaccagectgggcaaca
tagtcagactggtctttactggggggaaaaaaatcagtctgtgtaattcaccacattaacaaagggaaacataaaaa
ccctatgatcatttcaacagatgtagcaaaagcagttaatgatattcaacacatatgcatgattacaaaccaaccaa
cctcectagcaaactagggaaaggaaacttaacctagtttgataacagggegtccacagtcggagttccactagecage
atacataatggtagaaaactcagtgctgcecgggcgcggtggctcacgeetgtaatgecagecactttgggaggectag
gcgggcggatcacgaggtcaggagatcgagactgtectgactageatgetgaaaccececgtectectactaaaaatacaa
aaacaaaaaalttagccgggcatggtggcgggcgectatagtcccagetactegggaggctgaggecgagagaatggeyg
tgaacccgggaggecggagcttgecagagectagatecgtgeccactgecactceccagectgggtgacagagtgagacttegt
ctcaaaaaaaaaaaaaaaaaaaaaagaaaagaaaactcaacgctttttecctctaagatcaggaactagaaaaggatt
tgactctcacaacgttgataccatactggaggttttaaccaggcaagaaaaagaaataatgagggecgggtgecggtyg
gctcaggectgtaatcccagecactttgggaageccgagacgggtggatcacgaggtcaggagatcgagaccatectgy
ctaacacggtgaaaccctgtctctactaaatatacaaaaaattageccgggegtagtggegggegectgtagtececag
ctactcgggaggctgaggcaggagaatggecgtgaactcagggggecggagecttgecagtgagetgagatcgagecactyg
cactccagcctgggcgacagagcaagactgtgtctcaaaaaaaaaaaaagaaaaagaaataatgattagtggecega
tgtctcacgcctataatcccagecactttgggaggcecgaggtgggcagatcacctgaggtectggagttggagaccage
ctgacaaagatggtgaaacctcgtectctattaaaatattaaaaaaatagccaggcgttggeccgggtacagtggetea
tgectgtaateccagcactttgggaggccgaggtgggtggatcacctgaggtcaggagttcaacaccagectggececa
acatggtgaaaccccatctctactaaaaatacaaaaattageccgggegtagtggcgggegectgtaateecagetac
ttgggaggcttaggcaggagaatcgcecttgaacctgggaggecggaggttgtagtgageccgagattgecaccattgeact
ccagcctgggtgacaaaagcaaaaactccgtctcaaaaaaaaaagaattagecaggggtagtggtgaacgectgtag
tcccagctactcaggaggcagaggcaggagaatcacttgaacccaggaggcagaggttgcagtgagececgagattgte
ccattgrcactccagectaggcgacaagagcaaaattceccatgtcaaaaaaaaaaaaaaaaaaggaaagaaaaaaaata
acgattagaaaggaagaaataaaacacattcacagccagtatgattctatacatacatgtectaatggggeccaggeg
tggtggctcatgectgtaatcctagcacttttaggaggctgaggcaggtggettecectgggaccagectggecaaca
tggtgaaaccccaactctaataaaaatacaaaaaatcagceccaggegtggtgacgggecacctctaatececagetacte
aggaggctgaggcaggagaattgcttggacctgggaggcagaggttgcagtgagecgagatecgegetattgecactee
agcctgggcaacaagagtgaaactccggtagggtgtggtggcttacgectgtaateccageacttegggaggetgag
gcaggccgatcacctgaggtcaggagtttgagaccaacctaacatggtgaaacccegtctcetactaaaaatacaaga
attagctgggtgtagtggtgggegectgtaatecccagctacttgggaggctgagacagaagaattgettgaaccecag
gaggtggaggttgcagtgagctgagatcatgeccattgcacaccacgeccgggcaacagagecgagattecgtctecaaaa
aaaaaaaaaaagagLgaaactctatctcaaaaaaaaaaaaaagtcctaatggaaaatccataaaaagctaccaaaac
taataaataaatatagcagggttgcaggttacagggcaatatagttatccctctatectgtaggggettggttctggy
actcctcacacaccaaacccacagatgtectaagtcccatatataagacggtatagtatttggatttaacctacacat
atcctcecccatatagtttaaattatctcectagattacttacattacccccatacaatgaaaatgectaatgtacatgcaa
gtatgtatgtaagtacttgtactatattgtttagggaatcactggacatataggccttcaagactgataccagecage
cactgttaagattctggtcaggcctgccectagttitggggotctcagttgatctcattgecttceccacccagecaagygy
cacctgecatttctcttggctcectggccatttggaaggectagttcagectggecacatttgtatecctggeccactga
tgctggtaccecectgggaaggtcetgetectgaaaaacacggagattttagttgetactgaagatttgagagataaaga
cagggagacctgtctgtagacctgtgtecctecaagtgggattgagactttgggceccceccatttcaggacagecacct
cctggcctgttgactgaatagatcectgaaggaggtgtacttgecattaatggagtgggggtgggagecagtaccacag
atccgecactaacaatcacacagttctectcectagaataataatatagaacaagtgaaatagaacaattgcagaaagagce
taacctttgttgagctcttactgtgtgecccagecactttectcaactctacatttceccataatacacagagtactagyg
taggccaggcttggtggetcacgeetgtaateccagecactttaggaggecaaggggggtggatcacctgaggteggyg
agttcaagaccagcecctgaccaacatggtgaaacccegtctctactagaagtacaaaattagecaggtgtggtggeac
atgcttgtagtcctagectactcagcaggctgaggcaggagaatcatttgaatcecgggaggaggttgecagtaagegga
gatagtgccactgtactccagectgggcaataagagetgagactececgtctcaaaataaaataaaataaaataaaata
aaataaaataaaataaaaaaagaaaagagcctgccattaaaggagetgtttggtaggggatgttttgtcagtgcaaa
caacagaaaagtgggctgggcacagtggttcatgecctgtaatcccagecactttgggaggeccaaggecgggcggatecac
ctgaagttgggagttcaagaccagcctgaccaatatggagaaacceccgtctcectactaaaaatacaaaattageeggy
cgcagtggcgcatgectgtaatcecccagetactecgggaggetgaggecaggagaatecgettgaacctgggaggcagagy
ttgcggtgagccgagatcgcaccattgeactccagcctggacgagagcaaaactctgtctcaaaaaaaaaaaaaaac
agaaaagtgtaacaaacacttacagtaggcatgtttcttagcaaatctgatgacaaatttggcataaagaaagagag
catccctgaaaaaaaaaaaaagaaaaagaaagagagcatcectgectgggecaacatagtgaaacectgectctacaaa
aaaactcaasaattggccgggtgcagtggctcacacctgtaatcceccagecactttgggagtcggaggcgggaggatca
cctgaggtcaggagttcgaaaccagectggccaacatggcaaaacccecatctctactaaaaatacaaaaaattaate
aggcgcattggtgggcgectgtaateccagetactcaggaagttgaggcaagaggatcgettgaatetgggaggtgg
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aggttacagtgagtcgagatcacaccactgcactctagectgggtgacagggcgagactecgtctccaaaaaaaaaa
agaaaaagaaaaagactaaaaaattagccaggcaggcctctgtggtcccagetacttgggaggetgaggcaggagaa
tcactgagcccaggagtccgaggetgtagtgagecatgattgcaccactgtacectagettgggcaacaaagcaaga
ccctgcctcaaaagaaaaaagaaagaaagaaagaacatggcecgggeccaggecacagtggectcacacectgtaatececage
gctttgagaggccgaggcaggtggatcacaaggtcaggagttecacaccagectggecaacatggtgaaacectgte
tctactaaaaatacaaaaaatcageccaggecatggtggcaggggectgtaateccagetactecgggaggetgaggeag
gagaattgcttgaaaccagaaggcagaggttgcagtgagecctagactgecaccactgecacteccagectgggcgaaaag
agccaaactccatctcanaaaacaaacaaaaaaacaaaacaaaagaaaacatggcaaagcctttgaaagecttgtctg
ggagaaggtgcgatgatagttgcataacttecgtgcaagatgctggtccacacaggggectgeccettgetettteteg
ctctettaacctectcatataacaggettgtgtgttattcacatttattgageccaagecaggtgcaaggcattgtgat
ctaatactttggtcagcaagacaacaagatagatcactgccctgeccttaggaagtgtatatgectattagaggaaac
agataaaataaacaaggaaaagtatcagacaatgtaagtgctatgagaatgcaaatgaggtgatgtgaattaaaata
ggatgacttaaagtctgcacgggaaggagcctacccecatgttectggectagecaaggaaccaccagttgattagea
gagaagggcagccagtctagctagagettttggggaagagggagtggttgttaagagatgagattaaagaagccgag
acgggccattecgtgaggggtttgtaatgcagggctgaggagtgtccgaagagaatgggcaggtgageggtgagacag
ttgttcttccagaagctttgcagtgaaaggaatcaaagaaatggagecgtgtatcaggtggggaagggtgggggeca
agggggtgtccttcocecccatacagagattgecaggetgagaatgactatateccttgttaacaggaggtgggagecagggce
acggtagctcacacctgtaatcttggcactttaggaggctgaggcgggcegatcacctgaagtaaggagttegagac
cagcctggcecaacatgcaaagceectgtectctactagaaatacagaaattagetgggtgtggtggtactcgectgtaa
tceccagcectactcgggagactgaggcaggagaatggcttgaaccecggaaggtagaggttgecagtgagetgagatcatg
ccactgtgctccagectaggtgacagagagagactccatctcaaaaaaaaaaaaaaaatacaggaagggagttggga
atagggtgcacatttaggaagtcttggggatttagtggtgggaaggttggaagteccctetectgattgtettttecte
aaagaagtgcatggctggtgaggggtggggcaggagtgettgggttgtggtgaaacattggaagagagaatgtgaag
cagccattcttttectgectcecacaggaagecgagetgtectcagacactggecatggtgttgggggagggggttectic
tctgcaggcccaggtgacccagggttggaagtgtctcatgetggatceccacttttectettgecagCAGCCAGACTG
CCTTCCGGGTCACTGCCATGGAGGAGCCGCAGTCAGATCCTAGCGTCGAGCCCCCTCTGAGTCAGGAAACATTTTCA
GACCTATGGAAACTgtgagtggatccattggaagggcaggcccaccacccccaccccaaccccagececctagcaga
gacctgtgggaagegaaaattccatgggactgactttctgetettgtetttcagACTTCCTGAAAACAACGTTCTGY
taaggacaagggttgggctggggacctggagggctggggacetggagggetggggggctggggggctgaggacctygy
tectetgactgetettttcacccatectacagTCCCCCTTGCCGTCCCAAGCAATGGATGATTTGATGCTGTCCCCGG
ACGATATTGAACAATGGTTCACTGAAGACCCAGGTCCAGATGAAGCTCCCAGAATGCCAGAGGCTGCTCCCCCCGTG
GCCCCTGCACCAGCAGCTCCTACACCGGCGGCCCCTGCACCAGCCCCCTCCTGGCLCCCTGTCATCTTCTGTCCCTTC
CCAGAARACCTACCAGGGCAGCTACGGTTTCCGTCTGGGCTTCTTGCATTCTGGGACAGCCARAGTCTGTGACTTGCA
CthcagttgccctgaggggctggcttcCatgagacttcaatgcctggccgtatccccctqcatttcttttgtttgg
aactttgggattcecctcettcaccetttggettectgtcagtgtttttttatagtttacccacttaatgtgtgatctet
gactcctgtcccaaagttgaatattcecceocecttgaatttgggettttateccatececcatcacacectecageatetete
ctggggatgcagaacttttctttttcttcatccacgtgtattecttggettttgaaaataagectecctgaccaggctt
ggtggctcacacctgcaatcccagecactctcaaagaggeccaaggcaggcagatcacctgageccaggagttcaagac
cagcctgggtaacatgatgaaacctecgtctctacaaaaaaatacaaaaaattagccaggeatggtggtgcacaccta
tagtcccagccacttaggaggctgaggtgggaagatcacttgaggccaggagatggaggctgcagtgagctgtgate
acaccactgtgctccagectgagtgacagagcaagaccctatctcaaaaaaaaaaaaaaaaaagaaaagctectgag
gtgtagacgccaactctctectagectegetagtgggttgecaggaggtgettacgecatgtttgtttetttgotgecgte
ttccagttgctttatectgttcacttgtgecctgactttcaactetgtctecttectettectacagTACTCCCCTGC
CCTCAACAAGATGTTTTGCCAACTGGCCAAGACCTGCCCTGTGCAGCTGTGGGTTGATTCCACACCCCCGCCCGGCA
CCCGCGTCCGCGCCATGGCCATCTACAAGCAGTCACAGCACATGACGGAGGTTGTGAGGCGCTGCCCCCACCATGAG
CGCTGCTCAGATAGCGATGgtgagcagectggggectggagagacgacagggctggttgececagggtecccaggectet
gattcctcactgattgetcettagGTCTGGCCCCTICCTCAGCATCTTATCCGAGTGGAAGGAAATTTGCGTGTGGAGT
ATTTGGATGACAGAAACACTTTTCGACATAGTGTGGTGGTGCCCTATGAGCCGCCTGAGgtctyggtttgcaactyygyg
gtctctgggaggaggggttaagggtggttgtcagtggecetecaggtgagcagtaggggggetttetectgetgett
atttgacctcectataaccccatgagatgtgcaaagtaaatgggtttaactattgecacagttgaaaaaactgaaget
tacagaggctaagggcctcecectgettggetgggcgecagtggetcatgectytaatcoccageactttgggaggecaa
ggcaggcggatcacgaggttgggagatcgagaccatcetggectaacggtgaaaccecegtcectctactgaaaaatacaa
aaaaaaattagccgggegtggtgetgggcacctgtagteccagetactcgggaggetgaggaaggagaatggegtga
acctgggcggtggagettgecagtgagectgagatcacgecactgeactccagectgggegacagagegagattecate
tcaaaaaaaaaaaaaaaaggccteccctgettgecacaggtctecccaaggegecactggectecatettgggectgtyg
LttatctectagGTTGGCTCTGACTGTACCACCATCCACTACAACTACATGTGTAACAGTTCCTGCATGGGCGGCATG
AACCGGAGGCCCATCCTCACCATCATCACACTGGAAGACTCCAGgtcaggagecacttgeccaccctgeacactggec
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tgectgtgcececcagectetgettgectetgaccectgggeccacctettaccgatttctteccatactactacceatee
acctctcatcacatcccecggecggggaatctcecttactgeteccactcagttttecttttctetggetttgggacctct
taacctgtggcttcteccteccacctacctggagetggagettaggetecagaaaggacaagggtggttgggagtagat
ggagcctggttttttaaatgggacaggtaggacctgatttecttactgectettgettectettttectatectgagt
agTGGTAATCTACTGGGACGGAACAGCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGAGACCGGCGCACAGAGGA
AGAGAATCTCCGCAAGAAAGGGGAGCCTCACCACGAGCTGCCCCCAGGGAGCACTAAGCGAGgtaagcaagcaggac
aagaagcggtggaggagaccaagggtgcagttatgectcagattcacttttatcacctttecttgeetcectttectag
CACTGCCCAACAACACCAGCTCCTCTCCCCAGCCAAAGAAGAAACCACTGGATGGAGAATATTTCACCCTTCAGgta
ctaagtcttgggacctcttatcaagtggaaagtttccagtctaacactcaaaatgecegttttettettgactgtttt
acctgcaattggggcatttgeccatcagggggcagtgatgectcaaagacaatggetectggttgtagectaactaact
tcagaacaccaacttataccataatatatattttaaaggaccagaccagctttcaaaaagaaaattgttaaagagag
catgaaaatggttctatgactttgcctgatacagatgctacttgacttacgatggtgttacttcctgataaactcegt
cgtaagttgaaaatattgtaagttgaaaatggatttaatacacctaatctaaggaacatcatagecttagectagect
gettttttttttottttttttggagacagagtctcactctgtcacccaggectggagtgcagtggecgggatctegget
cactgcaacctccgecttctgggttcaagegattctectygectecageeccactgagtagetgggattacaggecacetyg
ccccgacgeccagetaattttttgttatttatttattttttttittagtagagatgaggtttcaccatgttggecag
gctagtctcgaactcctgaccttgtgatctgectgecttggecteccaaagtgetgggattacaggegtgagecace
gcacccggcctgectagectacttttattttatttttaatggagacagecatettgectetgttgeccaggetggatta
cagtgatgtgatcatagctcattataccctectgggctcaagcaatceeectaactetgecteccecagtagetagga
ccacaggcatacaccaccatacccagctaatttttaaaattttttgtagatagatagagtctcactatgttgececag
gctggtctctagectacttttttgagacaaggtcttgctetgtcacccaggetggatagagtgcagtagtgecagtea
cagctcactgcagcctccacctcecccaggetecatccatecteccagectecagecteccaagttgettcaactacagge
ctgcaccaccatgcctggectaatttttatttatttatttttattttattttattttatttttttgagactcagtcte
actctgtcgcccaggctggagtgcagtggcatgatectcggetcactygcaacctectgectectgggttecaagtgattc
tcctgecctcagecteccgaatagectaggactacaagecgectgcectaccacgeccagctaatttttgtatttttagtag
agacagggtttcaccatgttggccaggctggtctcgaacttctgaccatgtgatecgecegectecggectceccaaag
tgctgggattacaggtgtgageccaccacgeccggcectaatttttatttatttatttaaagacagagtctcactectgte
actcaggctagagtgcagtggcaccatctcagcetcactgecagecttgacctececctgggctecggtgatttcacecte
ccaagtagctaggactacaggcacatgccacgacacccagctaattttttattttctgtgaagtcaaggtcttgeta
cgttgcccatgctggtatcaaaccecctgggetcaatcaatceccttccacctecagectececccaagtattggggttacag
gcatgagctaccacactcagccctagectacttgaaacgtgttcagagecatttaagttaccctacagttgggcaaag
tcatctaacacaaagccectttttatagtaataaaatgttgtatatctcatgtgatttattgaatattgttactgaaa
gtgagaaacagcatggttgcatgaaaggaggcacagtcgagecaggeacagectgggegcagagcgagactcaaaaa
aagaaaaggccaggcgcactggctcacgectgtaatceccagecattticgggaggctgaggcgggtggatcacctgagg
tcaggagttcaagaccagcectagecaacatggtgaaaccecegtctctactaaaatacaaaaattaaccgggegtgat
ggcaggtgcctgtaatcccagetacttgggaggetgaggcaggagaategettgaaccaggaggeggaggttgcagy
gagccaagatggcgceccactgecactccagectgggecgatagagtgagactecgtectcagaaaaaaaagaaaagaaacy
aggcacagtcgcatgcacatgtagtcccagttacttgagaggctaaggecaggaggatctcttgageccaagagtttyg
agtccagcctgaacaacatagcaagacatcatctctaaaatttaagaaagggccgggcacagtggctcacacctgta
atcccagecactttgggaggtggaggtgggtagatcacctgacgtcaggagttggaaaccagectggectaacatggtyg
aagccccatctctactaaaaacacaaaaattagccaggtgtggtagcacacgectgtagteccagetactecgggagyg
ctgaggcacaagaatcacttgaaccccagaggcggagattgcaatcagecaagattgecaccattgecactececegectg
ggcaacagagtgagaccccatctcaaaatacataaataaatatttttaaaagtcagctgtataggtacttgaagtge
agtttctactaaatgcatgttgcttttgtaccgtcataaagtcaaacaattgtaacttgaaccatcttttaactcag
gtactgtgtatatacttacttctececececctectetgttgetgecagATCCGTGGGCGTGAGCGCTTCGAGATGTTCCGA
GAGCTGAATGAGGCCTTGGAACTCAAGGATGCCCAGGCTGGGAAGGAGCCAGGGGGEAGCAGGGCTCACTCCAGOtg
agtgacctcagcccecttcecctggecctacteceectgecttectaggttggaaagecataggattecattcectecatectg
ccttecatggtcaaaggcagectgaccececatctcattgggteccageecctgecacagacatttttttagtettectecgg
ttgaatcctataaccacattcttgectcagtgtatccacagaacatccaaacccagggacgagtgtggatacttett
tgccattctecgecaactceccagceeccagagetggagggtctcaaggaggggectaataattgtgtaatactgaataca
gccagagtttcaggtcatatactcageectgecatgecaceggeaggtectaggtgacceecgtcaaactcagtttee
ttatatataaaatggggtaagggggccgggcgcagtggectcacgaatcccacactctgggaggeccaaggcgagtgga
tcacctgaggtcgggagtttgageccagectgaccaacatggagaaaccccatectctactaaaaatacaaaagtage
cgggcgtggtgatgcatgectgtaateccagetacctactegggaggetgaggcaggagaatecgettgaacceggga
ggcagaggttgcecggtgagetgagatctcaccattacactcecagectgggcaacaagagtgaaactecegtcticaaaaa
agataaataaagtaaaatggggtaagggaagattacgagactaatacacactaatactctgaggtgetcagtaaaca
tatttgcatggggtgtggccaccatcttgatttgaattcecegttgteccagecttaggeccttcaaageattggtea
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gggaaaaggggcacagaccctctcactcatgtgatgtcatctectectececctgettctgtetectacagCCACCTGAA
GTCCAARAAGGGTCAGTCTACCTCCCGCCATARAAAACTCATGTTCAAGACAGAAGGGCCTGACTCAGACTGACATT
CTCCACTTCTTGTTCCCCACTGACAGCCTCCCACCCCCATCTCTCCCTCCCCTGCCATTTTGGGTTTITGGGTCTTTG
AACCCTTGCTTGCAATAGGTGTGCGTCAGAAGCACCCAGGACTTCCATTTGCTTTGTCCCGGGGCTCCACTGAACAA
GTTGGCCTGCACTGGTGTTTTGTTGTGGGGAGGAGGATGGGGAGTAGGACATACCAGCTTAGATTTTAAGGTTTTTA
CTGTGAGGGATGTTTGGGAGATGTAAGAAATGTTCTTGCAGTTAAGGGT TAGTTTACAATCAGCCACATTCTAGGTA
GGGGCCCACTTCACCGTACTAACCAGGGAAGCTGTCCCTCACTGTTGAATTTTCTCTAACTTCAAGGCCCATATCTG
TGAAATGCTGGCATTTGCACCTACCTCACAGAGTGCATTGTGAGGGTTAATGARATAATGTACATCTGGCCTTGAAR
CCACCTTTTATTACATGGGGTCTAGAACTTGACCCCCTTGAGGGTGCTTGTTCCCTCTCCCTGTTGGTCGGTGGGTT
GGTAGTTTCTACAGTTGGGCAGCTGGTTAGGTAGAGGGAGTTGTCAAGTCTCTGCTGGCCCAGCCARACCCTGTCTG
ACAACCTCTTGGTGAACCTTAGTACCTAAAAGGAAATCTCACCCCATCCCACACCCTGGAGGATTTCATCTCTTGTA
TATGATGATCTGGATCCACCAAGACTTGTTTTATGCTCAGGGTCAATTTCTTTTTTCTTTTTTTTTTTTTTTTTTCT
TTTTCTTTGAGACTGGGTCTCGCTTTGTTGCCCAGGCTGGAGTGGAGTGGCGTGATCTTGGCTTACTGCAGCCTTTG
CCTCCCCGGCTCGAGCAGTCCTGCCTCAGCCTCCGGAGTAGCTGGGACCACAGGTTCATGCCACCATGGCCAGCCAA
CTTTTGCATGTTTTGTAGAGATGGGGTCTCACAGTGTTGCCCAGGCTGGTCTCARACTCCTGGGCTCAGGCGATCCA
CCTGTCTCAGCCTCCCAGAGTGCTGGGATTACAATTGTGAGCCACCACGTCCAGCTGGAAGGGTCAACATCTTTTAC
ATTCTGCAAGCACATCTGCATTTTCACCCCACCCTTCCCCTCCTTCTCCCTTTTTATATCCCATTTTTATATCGATC
TCTTATTTTACAATAAAACTTTGCTGCCACCTGTGTGTCTGAGGGGTG

SEQ IDNO: 6

>gi11110224474|ref|NM_000314] Homo sapiens phosphatase and tensin homolog
(PTEN), mRNA.

cctecectegeecggegeggtecegtecgectetegetegecteeegecteeecteggtetteccgaggegeceggge
tcceggegeggeggceggagggggcgggcaggecggegggeggtgatgtggegggactetttatgegetgecggeagga
tacgcgcteggegetgggacgegactgegetecagttctectoctaeteggaagetgecagecatgatggaagtttgagag
ttgagecgetgtgaggcgaggecgggctcaggcgagggagatgagagacggcgygcggecocgeggeccggagececctat
cagcgcectgtgagcageccgegggggcagegecctecggggagecggecggectgeggeggcggcageggeggegttte
tcgectectettegtettttetaacegtgecagectettecteggettctectgaaagggaaggtggaagecgtggge
tcgggcgggagecggetgaggcgeggeggeggeggeggcaccteccgetectggagegggggggagaageggeggeg
gcggcggccgeggeggctgecagetecagggagggggtctgagtegectgtcacecatttcecagggctgggaacgecgg
agagttggtctctececcttctactgectecaacacggeggeggcggcggeggeacateccagggaccegggeeggttt
taaacctcecegtecgeegecgeegeacccececgtggeccgggetcoggaggeecgecggeggaggecageegtteggag
gattattcgtcttcteccecatteccgetgecgeegetgecaggectetggetgectgaggagaagcaggeccagteget
gcaaccatccagcagcecgecgeagecagecattacceggetgeggtccagageccaageggeggcagagegaggggeat
cagctaccgccaagtecagagecatttccatecctgcagaagaagececcecgecaccagecagettectgecatetetetee
tcetttttettecagecacaggecteccagacatgacagecatcatcaaagagatcgttagcagaaacaaaaggagata
tcaagaggatggattcgacttagacttgacctatatttatccaaacattattgetatgggatttectygcagaaagac
ttgaaggcgtatacaggaacaatattgatgatgtagtaaggtttttggattcaaagcataaaaaccattacaagata
tacaatctttgtgctgaaagacattatgacaccgccaaatttaattgcagagttgcacaatatccttttgaagacca
taacccaccacagctagaacttatcaaacccttttgtgaagatcttgaccaatggctaagtgaagatgacaatcatyg
ttgcagcaattcactgtaaagctggaaagggacgaactyggtgtaatgatatgtgeatatttattacatecggggecaaa
tttttaaaggcacaagaggecctagatttctatggggaagtaaggaccagagacaaaaagggagtaactattecccag
tcagaggcgctatgtgtattattatagetacctgttaaagaatcatectggattatagaccagtggcactgttgttte
acaagatgatgtttgaaactattccaatgttcagtggcggaacttgecaatcctcagtttgtggtectgecagetaaag
gtgaagatatattcctceccaattcaggacccacacgacgggaagacaagttcatgtactttgagttcectcagecgtt
acctgtgtgtggtgatatcaaagtagagttcttccacaaacagaacaagatgctaaaaaaggacaaaatgtttcact
tttgggtaaatacattcttcataccaggaccagaggaaacctcagaaaaagtagaazatggaagtctatgtgatcaa
gaaatcgatagcatttgcagtatagagegtgcagataatgacaaggaatatctagtacttactttaacaaaaaatyga
tcttgacaaagcaaataaagacaaagccaaccgatacttttctccaaattttaaggtgaagetgtacttcacaaaaa
cagtagaggagccgtcaaatccagaggectagecagttcaacttctgtaacaccagatgttagtgacaatgaacctgat
cattatagatattctgacaccactgactctgatccagagaatgaaccttttgatgaagatcagcatacacaaattac
aaaagtctgaattttttitttatcaagagggataaaacaccatgaaaataaacttgaataaactgaaaatggaccttt
ttttttttaatggcaataggacattgtgtcagattaccagttataggaacaattetettttectgaccaatettgtt
ttaccctatacatccacagggttttgacacttgttgtccagttgaaaaaaggtigtgtagetgtgtcatgtatatrac
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ctttttgtgtcaaaaggacatttaaaattcaattaggattaataaagatggcactttcececgttttattccagtttta
taaaaagtggagacagactgatgtgtatacgtaggaattttttcecttttgtgttctgtcaccaactgaagtggetaa
agagctttgtgatatactggttcacatcctacceoctttgeacttgtggcaacagataagtttgecagttggetaagag
aggtttccgaagggttttgetacattctaatgecatgtattecgggttaggggaatyggagyggaatgetcagaaaggaaa
taattttatgctggactctggaccatataccatctccagetatttacacacacctttctttagecatgctacagttat
taatctggacattcgaggaattggcegetgtcactgecttgttgtttgegecatttttttttaaagcatattggtgeta
gaaaaggcagctaaaggaagtgaatctgtattggggtacaggaatgaaccttctgecaacatcttaagatccacaaat
gaagggatataaaaataatgtcataggtaagaaacacagcaacaatgacttaaccatataaatgtggaggctatcaa
caaagaatgggcttgaaacattataaaaattgacaatgatttattaaatatgttttctcaattgtaacgacttctece
atctcctgtgtaatcaaggecagtgctaaaattcagatgectgttagtacctacatcagtcaacaacttacacttatt
ttactagttttcaatcataatacctgctgtggatgcttcatgtgctgectgcaagettecttttttctecattaaatat
aaaatattttgtaatgctgcacagaaattttcaatttgagattctacagtaagegttttttttctttgaagatttat
gatgcacttattcaatagctgtcagecgttcecacccttttgaccttacacattctattacaatgaattttgecagttt
tgcacattttttaaatgtcattaactgttagggaattttacttgaatactgaatacatataatgtttatattaaaaa
ggacatttgtgttaaaaaggaaattagagttgcagtaaactttcaatgctgcacacaaaaaaaagacatttgatttt
tcagtagaaattgtcctacatgtgectttattgatttgetattgaaagaatagggttttttttttrttttttrtoter
ttttttaaatgtgcagtgttgaatcatttcttcatagtgctcececcgagttgggactagggettcaatttcacttet
taaaaaaaatcatcatatatttgatatgcccagactgcatacgattttaagecggagtacaactactattgtaaaget
aatgtgaagatattattaaaaaggtttttttttccagaaatttggtgtcttcaaattataccttcaccttgacattt
gaatatccagccattttgtttcttaatggtataaaattccattttcaataacttattggtgctgaaattgttcacta
gctgtggtctgacctagttaatttacaaatacagattgaataggacctactagagcagcatttatagagtttgatgg
caaatagattaggcagaacttcatctaaaatattcttagtaaataatgttgacacgttttccataccttgtecagttt
cattcaacaatttttaaatttttaacaaagctcttaggatttacacatttatatttaaacattgatatatagagtat
tgattgattgctcataagttaaattgotaaagttagagacaactattctaacacctcaccattgaaatttatatgee
accttgtctttcataaaagctgaaaattgttacctaaaatgaaaatcaacttcatgttttgaagatagttataaata
ttgttectttgttacaatttcgggecaccgeatattaaaacgtaactttattgtteccaatatgtaacatggagggeecay
gtcataaataatgacattataatgggcttttgcactgttattatttttcctttggaatgtgaaggtctgaatgagygy
tcttgattttgaatgtttcaatgtttttgagaagecttgettacattttatggtgtagtcattggaaatggaaaaat
ggcattatatatattatatatataaatatatattatacatactctccttactttatttcagttaccatceccataga
atttgacaagaattgctatgactgaaaggttttcgagtcctaattaaaactttatttatggcagtattcataattag
cctgaaatgcattctgtaggtaatctectgagtttctggaatattttettagactttttggatgtgecageagettaca
tgtctgaagttacttgaaggcatcacttttaagaaagcttacagttgggecctgtaccateccaagtectttgtage
tcctecttgaacatgtttgeccatacttttaaaagggtagttgaataaatagecatcaccattetttgetgtggcacagyg
ttataaacttaagtggagtttaccggcagcatcaaatgtttcagectttaaaaaataaaagtagggtacaagtttaat
gtttagttctagaaattttgtgcaatatgttcataacgatggctgtggttgccacaaagtgectegtttacctttaa
atactgttaatgtgtcatgcatgcagatggaaggggtggaactgtgcactaaagtgggggetttaactgtagtattt
ggcagagttgccttctacctgeccagttcaaaagttcaacctgttttcatatagaatatatatactaaaaaatttcag
tctgttaaacagccttactcectgattcagectcttcagatactecttgtgetgtgcagecagtggetetgtgtgtaaatyg
ctatgcactgaggatacacaaaaataccaatatgatgtgtacaggataatgectcatcccaatcagatgtecatttyg
ttattgtgtttgttaacaaccctttatctcttagtgttataaactccacttaaaactgattaaagtctcattettgt
caaaaaaaaaaaaaaaaaasaaaaaaaa

SEQ ID NO: 7

>hgl8_knownGene_ uc00lkfb.l range=chrl0:89613175-89718512 5'pad=0 3'pad=0
strand=+repeatMasking=none

CCTCCCCTCGCCCGGCGCGGETCCCGTCCGCCTCTCGCTCGCCTCCCGCCTCCCCTCGGTCTTCCGAGGCGCCCGGGL
TCCCGGCCCGGCCGCGGAGGGGGCGGGCAGGCCGGCGGGCGGTCATGTGGCGGGACTCTTTATGCGCTCGCGGCAGGA
TACGCGCTCGGCGCTGGGACGCGACTGCGCTCAGTTCTCTCCTCTCGGAAGCTGCAGCCATCGATGGAAGTTTGAGAG
TTGAGCCGCTGTGAGGCGAGGCCGGGCTCAGGCCAGGGAGATGAGAGACGGCGGCGGCCGCGGCCCGGAGCCLCTCT
CAGCGCCTGTGAGCAGCCGCGGGGGCAGCGCCCTCGGGGAGCCGGCCGGCLCTGCGGCGGCGGCAGCGGCGGCETTTC
TCGCCTCCTCTTCGTCTTTTCTAACCGTGCAGCCTCTTCCTCGGCTTCTCCTGAAAGGGAAGGTGGAAGCCGTGGGC
TCGGGCGGGAGCCGGCTGAGGCGCGGLGELCGGCEGCGGCACCTCCCGCTCCTGGAGCGGGGGGCAGAAGCGGLCGGLG
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GCGGCGEGCCGCGECEGCTGCAGCTCCAGGGAGGGGGTCTGAGTCGCCTGTCACCATTTCCAGGGCTGGGAACGCCGG
AGAGTTGGTCTCTCCCCTTCTACTGCCTCCAACACGGCGGCGGCGGCGGCTGGCACATCCAGGGACCCGGGCCGGTT
TTAAACCTCCCGTGCGCCGCCGCCGCACCCCCCETGGCCCGGGCTCCGGAGGCCGCCGGCGGAGGCAGCCGTTCGGA
GGATTATTCGTCTTCTCCCCATTCCGCTGCCGCCGCTGCCAGGCCTCTGGCTGCTGAGGAGAAGCAGGCCCAGTCGC
TGCAACCATCCAGCAGCCGCCGCAGCAGCCATTACCCGGCTGCGGTCCAGAGCCAAGCGGCGGCAGAGCGAGGGGCA
TCAGCTACCGCCAAGTCCAGAGCCATTTCCATCCTGCAGAAGAAGCCCCGCCACCAGCAGCTTCTGCCATCTCTCTC
CTCCTTTTTCTITCAGCCACAGGCTCCCAGACATGACAGCCATCATCAAAGAGATCGTTAGCAGAAACAARAGGAGAT
ATCAAGAGGATGGATTCGACTTAGACTTGACCTgtatccatttctygcggctgetectetttacctttctgtcactet
cttagaacgtgggagtagacggatgcgaaaatgtcegtagtttgggtgactataacatttaaccctggtcaggttge
taggtcatatattttgtgtttectttctgtgtattcaacctagggtgtgtttggetagacggaactecttgeectggtt
gcaagtgtcaagccaccgattgetttcttaggectatctatatggtctcttectgagggetattgteegttaatacag
aatacagtacactgttagtggattagcgagctcecggtaateccggtctectaaatgaacaaaaaagtagacgetttttg
aggttgagcatatttcgattaaatettggcttaggeecctagatcaagggtttagatcagaataaaatgaaaattagt
gttgcacgtacgcatattgcatcagaatcttgcagtgattgttttagtttecctgagttgecattgatagattetttta
aaatatgactgatttgcataactttagaagcagaatcattttcagtatatatggtgcacattgagggcaaaaagtag
ttttgttaatgtttaaacttaagttacctacaactttgaactgtatgtagaagttttgtagtttgaagtcaatagtyg
ccataatataccttataaggcgttcttactagatectttgttatatttacctttttctcteccctatggggtgatgtag
gatagtgcttgaaatttgcacttcagtagcatttaatgttcagtgctcttgtcataaacatagaatggatattgagt
agtttctgatcccagatggtaatgtgtaggttcaagggtattgtgtgtagcaagtgaagattgcagaaataaaactt
cagttcatgecttgaaatttaagtattgttgtgatgccagaattgectgctcacecgtttttaggtttcaggtectetga
caccttttggtatecgttaattttactgatttgtgtagaatgtcagttgtattttaccagectaatatctagaaatget
ggcaagaggggtttactccagectttagattgtaggtatgttagettttttcatacagtgtattaaatttactgagtce
agcttgctgaataagacagaagcccaagaattttaacagtgtgtagectttagttgtetaaaagttaggeectteggge
ttcaaaagttagtggtcatcgaaaagcattaatctttgcagtttcaggtacaacacattggttttgattagggatgg
ggatggggccectectttttgcagaatggggaaagtattgacaggaattgagagectattggtaggeccagtgtataaggt
atgtgaaaacagaattaagttattggtctgaagtgactgaagcatttaggctctatcaaggecctaaaatttggtaat
atgagtttggtaatgcgaattgtggecagtggacaatatttagttaaaattatgtaattgecataagtactagecacagt
atttttaataaaagttatttcttagcaaatgtcagttgcattttgtctaaaggtagagtgacactacagtgtctata
tgtcctgctaaaaattgtggggaatatttttttttaagacagegtttatatcgggagaggttttattcececgttggatt
atgttagctgcatataaatgtgcacagttaattttgecccaagtttttgttttgaaatgaatgtaaaacttactgaag
aagtagcttcccaaaatttagttttctgttaagecaaaaatattattttaaaagagtatttgcaaattttgaagttyg
acattaattgagaatgttactaaggctaaactggacccgecttgececcagaagataattatggaaaaattcectrtttgtga
cttccaaagecagtctactattagratgaattactgacagtcatccaaatatataggaacaaaaaattaaatgtttat
gtaactttgaaaaaaaagcctttgaagaaaataattgaatgectgtctgggagacagatttcectttcagecacttaaagt
acataacacactacttttacttttcccacttgattttaaattatcagggttattaagaccttaaaattattttacca
ggtttttacatgtgagctgtgacatgactggcattttctttgatttcagegtatgttggtctetacacatgaaattt
gtgtgacttaaaactttctctaaaactgtacttttagttatgatatgcatagaaagcagtatcaaatattgcgtcaa
atgactaataacacttaatttctagagttgtggttttattgagccaaaagttgatatgaaaaaaagtcagtaaggaa
agtcagtgaagtgcttgcttttttgataattgcactcccaataatttitgatattccaacgtacttggtttgettgtt
ttcacgttaatgttttctgtttattggagtgggaaggcattaaaattgtcattgaagactttgtctttgacatgttyg
tagtatttatttcagtaactaacctgtgaaaagttaaattcctttatgaaagtagtgattggagtatttttatctga
taaagaaagattaataatgaagccatttcteccgaggaaaattgaggacaataattcagttttaaaatattatcgeaa
aattaaattattctaaaaatttgttagtagggttatatgcttaatattagtctgaaatatagtgectgaatttgagac
tatagaaaaattaagtgtatttagggtatgtggaaacgttaggcttctgttgtatttttattgtttggtagatttyge
ctcttttcaaataaatgttcacagggaatacttttaacttgtagagagtacagtgactattgaagttacctaaatta
cctcaaggtaagtgattactgaaattaatcatgagggttttaaaaagtattctattcacaacatttattttacattyg
ttttgtatctgctaagttatatttectgaaaaacatgactggaccacctaattgetgtatgataacttacaaactte
atttttcatagtgcttattcaagtgtaaagcacaactgaaaggagtaatgtacagtttatatgaggaaaaaggaatt
ttattgctgccagtgtaaaagtttgcacagecagtatagtcatcaatgcagatttacattgecttataatatactaagt

CA 2745811 2019-07-08



51/88

aaatactaaatgattaaagataataaaatatggtgaggtataaccaccttcattttaaacttagttttagaagatag
taaagaaagattcctttattacctttttagaattttatttttaataacatgggaaaggcaactggtgatattttaat
ttttgtatggaacagtgcatctgetttectcatageccacataaaatacataaacttcttagtgttatgaaatggetta
ctttttggaagtgaagaagtcttcaattcttattttectaatgttattttgaaatttgecteccatttgetgtttgtte
atttggtgatagcgcaacacttaaaaaaatattttaagececgettctgaagtaatcacttcagtgacttttaatggag
gagtatttgttatgggaaattcacttcacaaagttttaacattaattcacttgaagtaaacgtgctatttttaaatt
ttcatctcaatcttttaagtaagacgaaagcttaggaaatcactittattattgatattgtgtgtgacttcagagtt
tgtaaagagaattgtagaagtgttgcatgcatatgacaattttcrgettaattgaaatgtgaggectetgecatact
acaaggatttagcttccagaaaatgtaatattaacatagcttaagaaatgtatttttttttttctgtagaaaccgtt
gggttaaacaaacagttcagaagttttattacatggaacccattagttcttaatcttgttacctttttcttcatttt
ttctgttaaacttgattttcacagtcagcattgaagaattcatcttgtggectgaattcattaagaaaagatgttag
gatttgttctgaagatagtgacttaggaaatttgtgagactggggtcagtcagttctgttttacaattgctttctat
ttggtagctttgaaattaatttagttgcttatcagagagaataatgttgaggttagactaaccttaaattggtaagg
ctttgctgagcaaactgataactgtaagtcttttatagggtgecattactgecacatatacgttcecttcecataggtggt
taaaagtatattggtctgtgtttggtgattctctttgtacatattgagtatatgcattcactaatgtaaaataattt
gccaagaaaggtgaaattagtatattgtacttgactattcacctttecccttagttttttgaatttttttcattggtt
gcagaggaagtattagcaatttaattecttttaaaataatttgcactggaataaataagtatcggcaaatataagaag
agtaacataatttaagggtgaattaattttatttgggaagttttagttctgtatagttaaggcagattcttcatttyg
caacagttgacattgggacatgtgtgaacatcttcaaggtattaggacatcttcaaggcattactttttggecagtgt
tgagaatttttttttttttttttttttttttgagatggaatctcgectctategeccagtetggggtgcagtggecagyg
atctcggctcactggaacctctgecteccaggttcaggegattctectgectgaaccteccaagecagetgggattat
aggtgcatgccaccacgcccagatagtttttgtacttttagtagagatggggttttaccaccttggecaggetggte
tcaaactccagacctcaagtgatccgectgectecggecteccaaaatgetgggattacaggegtgagecactgegec
tggccagtgttgagaatattgagagatggatattgtagectgtacctgecatcaaaagaattittecttgacctccacat
agtgtgaaaaagaagactgtttacacattatattttaagtaattatacacataattattatcagtactcaccacttc
aaatatgaacagtgaatctaaccagtgtttgattoctcectgtgtgtgtatgtgtatacaaagttagcaaaccttttat
cttaatatttattaaaaaacgaatttttgtttctttaaagaaaagactaccttagagaatattgttctatagttttt
aaatatggtcagatctattttaaattatgttaaaattttgagtattacgtttatctatacttttaagecatatataca
ttgtttcattttagattttagggaggcagtgtgggectctggagecagactgettgttttgtaatecctggatetteca
tttagtagctggatgactttgagtaggttatttagattttctcaatctattttatctgtaaaatggggatgataatyg
gaacctaccgcatacgtttatcttgaatagtaagtgagataataataagtaatttcatttagecatagtacctgecac
attgtaaatacttaaatggtagctactgctctgaaaaactgtaatttcaggttatgtatgtagggaaattatttgta
ttttcatttatggtgtatgattgtaactgaatttcctcagtttgggccatgttaggattttgtttcaagttataagt
gtttttaaaaataagggtattectttaggaagtctgggtatgacatgtctgtgattttgetggttcatcacaaatygg
gaaataaatctctgctaactcaaactgttgaccaaagtaaaattaattatgccaatcaaaaactatttgctttaaaa
tataaaaggcaaaaacttcctattagcataatgaagtagaatttttaaactttgttataatcttaaattttctttag
tgttgaagataggtcaacttaactatcatacatttttattcacataaagtaaactctgcctcaaatgtaataaactt
aatatgagttatgtaaactttggtcaatagaggtatattttttagcatttccttttgaaaatttcagecttttgagg
gagtcttgcaactgaatgtcaagttacatttattacaataaaatggacacttaatataatctgtaatgcattaacat
aatatgggaacttttaaagtattcagtctctgtattattgagtcctatttccacatttggeccaggattctcaatatg
atttaggcccaagacgtgggaagaaagaagtaaagaactaaaggatttttttcttcatttttttaattgaatatggg
gaaagatggaataagcttatctgtccagtaaaggeccattatgtgtacatagggattattattttteeccececttggg
ctgtactgatttcccagatgtaccacagcactcttagtagtgaagecacttgacttctagtgagtggattttttgtgt
gtgtgttttatattgcagagtgaatacactctgtctgatactatgtgactttectgattatgtgatttttatgeattt
tatgtgttttgtaaactagctgtatttttggtecatgtctaggttgtagaattgaattgtgecattttggcatctgag
cacagctgagttttctaaatcaatctctctecttgecacctagtttttgetttagatcactacctaagacttactgtt
gatttaatattagagcacttaagcatagctttgacttttatttcectttgatttttgtagattttcaggectgaagtac
aataaggttctctgttctttactagtaattgcaaagattgtattctgtgaattttatttgtitaatacttttgatet
tttgaagaggatgtaattatttaaggtattatgaaatgcattgtgatttgaattagatactctttggagatggagtt
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ttgctgttgttgecccaggctggagtgcaatggtgtgatcteggetcaccacagectecgectectgggttcaageaa
ttctettgecgcagecteccaagtagetggaattacaggecatgegecaccacgececggetaattttatatttrtttt
ttcagtagagatggggggtttctccatgttggtcaggectggectecgaactcttgacctcaggtaatetgectgtete
agcctgctaaagtgctgagattacaggcatgagecactgecgecceggectcagatactettttaattagatgegttta
aaaatttaacccaccattgctggcatgaatagatgtatttttagagtgattcataaatatcgtatacatgtttaaag
ttacaaactttttgcecttatttcaaaatgcaggattettttccatttaaaattecectetetttgtgagacttettttt
gagtattctggttactctaaactgattggagatgaaattagatagaattgaaaactgtacttttaaaatgaaatttt
ggggatgtcattaagcttgattttttaggttttttttttagtgtgtattataaattattttacactgattgtcageg
ataaaatggaatgcctgggattttttaaaatttattttattcatttttataaggtaaaaacagtgttttgctagget
taatttgaccatgttgtaaaatttattgtataccttgaaagaatcatttatgaaagatactgaattagctaatatat
actctgtcttatgtagtttttgattaacaatacactttttaaatcattagectcatttgattttgcaaagaagaacag
gtaacctaagaggcagacagaacaggcattacttttatttttctttecttttttattttatttatttatttatttatt
tattttttgecagecttaggaattgtagectceccagtggaatcagtatcttgttaatggectagtgaaagactgagtcectgaa
gaaggatgcaggacttttttggecacttggtgcagtatttttcccattatgttacatgagtggttcttaaacttcagt
gtgttagaacaacctgaagggcttattaagctatggattgettactccacectcagagtttctgattcagtaggtet
ggattgggacctgagaatttttatttcttagaagttttcaagtgatgctgatgctggtgetectggggatcacacttt
gaggaccaccaatgaacattatctcccaccaagcaaacccttaacatgttatactectttaggttattagaatttat
acatgcattatttcatttgacctgtaaactctaagtaactttgcatggaaaatgttatecectgattttatagacgaga
tagtgagtttagaaaggcagtatggtggaatggagcatagatttggagttggetagacctaaagtccagattaaate
tctgcectcaaggctgggegtggtggectcatgectgtaateccagtgetttgggagagccagegttggcagattgettga
gtctggaagttcgagaccagtctgggcaacataggcagaccctgtctctacaaaaaaaaatacaaaaattagtcggg
tgttatagtgcgcattggtagtcccagetactgaggaggetgaggtgggatcacctgagactgggactttgaggcectg
cattgagctgtgattgggacactgtactcecctgectgggtgacagagtgagacectcectctcaaaaataaataaataaa
tacatccccecgetcagecacttatcagttacgtagatacactgectaaccttagtgaaccctgtttegacaactccaa
aatgggagtaaaaatcctaaacttgtacagtggttttttagttttgttaaaagtacaggtgaggtttttttcagagt
attggttgccatctgagagtgatcccctttcacctecectctaggacttttagecattttctggagacattttggtggte
acagctggggtggtagagtgtgctattggcectaggggcttgaagecagtgatgetgettaacatecctatatggeacaa
gacccctcecceccatcaacaaagaattatctageccaaaatgetgtgtaaaatgtctggtatataataagtataatatt
tgatgaaaatcagtacctttgcccccaggtgtgatatttaagaaggtcaacttactaaatcagtgatggagttagte
ctaacatctgggtgttctgactgctgectaggecagtattctttatatgataataagaactttgtccacagaagatat
ccctaataacaaaaaaggtttatttgaagaggactcatgtgttctttggctgattgtgaaagtgttgetttgaactt
ctgttagaaaaggttgaagatgttttccgtaagtgtttttaatactgtacgtagtattcagaaggatgtttaatttt
ttttttaattttgctagtagtttttaaagtaatcctttttectttaattatgtagttgttgaactgttgggagttac
ttttctcttactattttgttatttaatgtattctttgaccttatgecttttttattctaaagetgettttattatagt
cagatatgatgaagttaaatgtacaatgtaaaattgcaaatttccaacgagctatacaaacttaaatatttctaagt
aaagaaaatagggctgactctaaggttctttgatccatgtgttgeattecttttectaggeccectaaatttgctatgeca
gectgttgaattaaagtgectttatttatctaaattagaaacttgtattaaagtgaagttttagaaaaaaagaaacaa
aatcggaatggagttttaggttagecccagagatgggaagatgecaagaaggtagetttagtggattetgaatttttt
ggttttgttttgtttttagggcaggcaaatgtaattacaaaagggttctaggaatagattgectgtgattttttttet
gtttgcatgattttacagtttgetttgectctecacttttgaatgcagaataaaatgtcaaggecttattttttttta
aattcttaagaaatttaagatttgactgttaattccttttgaaatatgggatattttgagataccaattatttaaga
caaataggactcattgttacaattcagttgaataaggcttatgatgtttatttcagtatatgaatgaaaactatgtyg
cttattgtacttaagaaaatttcttttattaaaaacatgactaaagagaattttaaaaatcaccecactgtectactt
ctctaaaacttaatgttttcatattagecttccagttttgttcatatgcatatactttaaaacctagttcatggtgaa
cttaagagggtgttctttttaaaaaacaatttccattgcactttgtecgttgecttaattaaatggtgaaatcatcag
aaatatttattttcctatacttatacatttattaagecttgtttecatttttttattttgtgattttttaagtggatt
taagataacctaaacattagagaggattttcatggttttgattcatgaaatcataatgttatacaaacctaactgaa
gtgttagagccecttgaagatttttececccecgaattacatatagtaactectacttgtatttaatactgaaagecatatttt
acttatttaagtgagacaaagtaaaatttagctgaatactttagatctatcatttecttttectgttgtaagaacat
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tacattgtgttgaaattaaagtggatatagaaggtaattagaataaactgccacatcatttttatagtaaagtggta
ataacactattgctttctgtttttttaatcagaaggagtatgggcttataatgatgttactgttcectgaagecatat
tttgaatgatacggtttatatttgcacagttgccecaggtaatcattgtgatattaattgatcaatttgetatttatt
tgcgttttaaatcagtactagtatttgtgcttaaaaattttgcatatgttttatcagatttaatttttaagtgtcag
atactaaaacaaataaccttaactttattaaattataattttttatcatgaggtggtattcatttattcatatagtt
agaacaaaaaatatttaaaatattgaggtagaaacaaattagtctctttttaattaaaagccagattacttgttaga
gtaacattttcccaaatgaggtaaaattgttgcgactgttaaacttaaggaaattttgatctaggtgtggtatatac
cttcttgtggggtgctaatgaaaacagggatggcaaaaatattttgtttgtgagtgtatgcatttatgetttttgac
aacctaagaaacactcttacatctgagtatctttcatggactagctgtaggaaatctatataaaatagettagtata
ctgaaagtatgacatagttttacatatctagattgtggttgtgattatatataatactataaaatatgctaacgtge
tgcttaataatactatttggattttttttaatactgaaaaggtcacacagattgtgattattgtgtagtgtccaaga
actaaggcctaccatctgttactcaaatgtatgaaaaagttaagataatttagtgatataagtggttttgacaccac
tgtttttggaataatctaattatgatttttataaagactaatatcaaattttaaacgtttgcaaaaatgaaacctaa
tagttatactgttatttatatttttctattacaatacagatactggctgagaactaaagattgtgtaataaacgect
ggcecttcagtecatttggttttttttttcectegattgtttggatagttaactggacatcatgttttaacttgagaaa
ttaagttatacaagattttgatattttaaactagttttcctaactggttgagatatataagaatttagtattacagg
actcaatcagggaactgatttaataagaatttcttaaaaatttgtttaaatatttttcaagttcttttcttcatett
ctacaacttaattcttgtctgtatgcaaatgagettecccatttaaaattttgetgttgecattttaggecactatag
aagttgtttctttaattttcactcacaagaatttggtcttaccaaattgtgtaaatctttaaaattgtgtatttgge
ttaatattatagaatctgattgatttaatctaccttgtttcatttagtatgttgacattttcttgagaaatttgtta
tgccaaatgattaacataataatattttaagtttagatatgattttgaatttacattttcaaatgcaactttgtgte
tgtggccttttttttttttttttttttacgagaaacatcttgeccaattttcagattaatctgtgaggaaagtagatt
ggtttactagactcagtttgtagactttggtgagaactgaattygaggctatgaaaaaaataccttttgggeettte
tgaatagacatatatacataaattatatctcttacattaagtgaggcacatatgtaggtgagatttttacctgaata
ttaaaagtttaaaagtcgttacctattctgtttacttaatagtatttaaagggtgtgagaggtgttatgtgtttetg
tcecttgtttttattectateccteccatctaactgttggtactettatettecccaggtattaaacttgtatgtttt
aaaagcttatttacttgttgaaatggttaacttaattagttttttctttgaagtttcagecctaaatattttetgttt
ttttatatgtectttaaatatgaaaattctacagctaatcataattagtaattgtactttttececctattacaataa
ctggtttcataataaaatggtatcccttcaataacaagcatttatagtagtttattaaaactaagggtgttatctat
tcaaaccaagcaatgcagacttactgttgactctgttaatatattttaaaattgcatattactaaaatttaaaatat
gattttgactagtattttggtgtatgttattttagatattttgattatgcactacttaagaatgaattgtcaagtat
gattataaagttgatataatagttaaccttcagtgggaataggaatcatttaatattgttagatatttgtattatta
gaacaatctcctatgattcttactaatatagtaatgaatgacagacaatatgttggectttcatatttaaaaattcac
atgcatttctagtttatgtttttcttcgactaaaattctgecagcacttaggcaaagctatttttaccagttggaaaa
aaagtaagtcatttccaaccaattttcctggecttgtagtatagaataaagagacttgattttattacattaaagcea
aatataaaatgatgcaatctagcacacacttgtttggaacttttetettttaaatattcagattaagaggacgttga
aaggtaaatttttttttttttttgagacggagtctagetctgtcacccaggectggagtgcactggecacgatttegge
ttactgcaagctetgecteccaggttcatgecattcectectgectcagectececgagtagetgggactacaggegect
accacggtggcgeccggetaattttttgtatttttagtagagacggggttitcaccgtgttagecaggatggtctega
tctectgacctegtgatetgectgecteggecteccaaagtgetgggattacaggtaaattttgattgttattagea
actataaaagttttgcagttggcttattggaaaaagaaaacctecttgecggagacggagacgecatttgtattagaa
ctttgttttctgagtaccttacctatagtaggtttcaaatattggtgaattagttgatggttaggtetgecataatta
ctgcgtatggaaattctggaaccectattttttcaaaatgcagctaatgttgagagaatatgcactaaatattactag
atctttgtttttcaagatgctgatatcecccttaacatettetgcactttacctgtttgaatatecttttttgectgtaaa
aattagtggccttatgtetttctgcataattatagagtageccaaaacctgttttaggttaatcacctctggecaaaat
aaatqataaaagcatagcttttgtaagcagaatgatattacaqaagttaacttataaatctaagtgtattaaagaca
cttaggaaatttatgateaatgctgggtcagcattacagttttaactttttacagtttttcatatgetttttttgtga
ttttgctgtagaaaattaacagttggratttggcttagttcaagtataatgetgttgacaagtatatctgacacgte
attgaactaataatatttttgaaagctgataggtaagttatatctattttgtttcattegtecattagtgatcggtet
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tagatgtttttagcgagagcaaaactgtagaggaatgtgtgtectgtgtgtgtatatgtgtgtgtgtgtgtgtgtatt
ttaacagcaggagagttctgaaacaggaaaccagtcttatcatattcatccagagacctaggaagaaggtaattgtt
tggtatactcgttaaaaccagttyggttgggcaacttaaatttttagaggatcacagatgtaggcttgagcagttgta
gatagatgatttctttttttttctttettttttcttttttttttgagatagagtctetetetgtecateccaggetgga
gtgcggtggcgcgatettggettactgecaaccectetgecteeccaggttcaggegtttetectgtetcagectectgag
tagctgggattacaggcgcatgetgecatgeecggcectaattttttgtattttagtagagacggggtttcacegtgtt
ccccaggctggtetcgaactectgagetcaggecaatctacccaccteggecteccaaagtgetgggattacaggegt
gagccaccgtgtctggcgatagattatttcataattaacacctgectatgaagaaaaattgattaaaatagttgagaa
gtctagtacactctcagctaatatactaaattatactatggattttagagtattgttaacattatcagtgacttgat
atcttcecctgaggttictaatttgettaactttaaataattggggttcagatcaccttgattgttececttaaagattaa
attttgtaaaactgtgtgtaattttcctgtatctggtttggatagetttaaaaatgottcttaagtttaatgagtte
aactgggaaaaaagttagttctattttagatgttgtgtcactggaaattatgtttcectgtttgttatatgecacatt
attacaaagttgtaatcaatgttttcatactgttctctggtctgtttttttcacaaatacactttttatttgtcgece
aggtacttatttttaaagctatagaggtaatatttcatcaggtgagggtaactaccatggttitgtttgetatactgt
gttagggttattttcgttttttttttecttttataaactatagttgtgaatatgtttatgtagtttacttttggttta
ttagaatatattgctagagtgggattacaggattaaagagtgtacagtattttagttotttttttttttttacaagt
tgcagatttgttgccaaatgaacgagtttgtagtattgctaacaaggagaagaattactagcaagtcttgatgttac
ttttgaagagtgtgatgattgcatttaggaagatatctaaacttctgtttcaaagcaaaaagtatgtgcaaatttcet
tactcatgacaaattcatataatataaaaacatgaaagttgtgaggtcaggttgtttggagaagtagaaaacttcag
tagagtttatagataggcagtctteoetttectggtttggcactgacagcagattaactagaaagtgttagaaggaace
taaaatttatactaaagtcaatttaagttaattaatataccagaattccttcttttacaatttatttataaaaacac
catattgagttgccttgtaatgagacatttaaactaaatttaaataacagaattcatgcaccatctaataacaaccc
cttatttacaattatagagtcctttgcaattttatagatattttcatgtatcccatttggtcecttgaaacaattaat
gaagaagttacagcaagtggtattatcattattttacagaagaacaaaacaaaaatatatgtggcccagagattgag
tgatttacctgaggttataggctttagattgcatagctggaagtagaaccttgttettctatattaaatgacaatat
tcattaagtacttagcacaggatttggtacctagtaaatatttaaatgttcctgtgttattcctgactattecttcet
ttattcttaaaacgccattttttgagecactcecttaatatttatagttcaaacttitgtacctatgtacctttttetcett
tagaaaataagatttcaggectgcattaatttgatectgtacaggaatgattatatgttttacatattgggacaaatty
ctctttttttatataccttaagetctagggtacatgtgcacaacatacagatttgttacatatgtatacatgtgeca
tgttagtgtgctgcacccattaactcatcacttacattaggtatatctcecctaatgctateccecteceececctecccata
ccccatgacaggcectggtgtgtgatgttecccaccectgtgtecaagtgttctecattgttecagttcccacctatgag
tgagaacacgcggtgtttggttttectgtececttgegatagtttgetcagaatgatggtttctagettecateccatgtece
ctaccaaggacatgaagctcatcecttttttatggectgecatagtatteccatggtgtcectatgtgtcacattttecttaat
ccagtctatcattgatggacatttgggttggttccaagtctttgectattgtgaatagtgectgcagtaaacatacatg
tgcatgtgtectttatagcagcatgatttatactectttgggtatatacccagtaatgggattgctgggtcaaatggt
atttctagttctagatcactgaggaattgccacactgacttgaactagtttacagtcccaccaacagtgtaaaagtg
ttectgtttcectceccacatcectcteccagecacctgttgtttectgactttttaatgatcactattctaactggtgtgaga
tggtatctcattgtggttttgatttgcatttctctgatggeccagtoatgatgagecattttttcatgtgtctgttege
tgcataaatgtattcecttttgagtagtgtctgttcatatccttegeccactttttgatggggttgtttgattttttct
tggaagtttgtttaagttctttgtagattectggatattagececetttgtecagatgggtagattgtaaaagttttctce
cattctctaggttgcctgttcactctcatggtagtttcttttgetgtgecagaagetctttaggacaaattgttectta
aataatgaacagttggcactttttcaactggaaaattcaaggaactgctctttcectgectttetgectcaatatgaatet
tcaatttagaaatgagagtccatcattaacaattcaacatagecttattaataggaaaaaaaaacctagtaacaaatyg
taaaatctttgattaaatgagaaagtcatagaagttcatcagatttgtatttaaagcatgatttcattagaaaagtt
gataataaggatttaactgtgacataattggaaaatacttgtttaaacttaaaattttgaaaagaaatgtaaatgtg
atgtaacttatgaatcagtggttgagtttcttttttgctcacaagaaccctaactgtgtgttacttgaaagcactga
tggaaatcagggaaaaagctccagaagttcctacgaaataaaattaaatgataaagtcecctggtatctgctaacttac
ctteccattcctgttatcttttcttettagtctgacttcattaattectttcaccctggectactggtttagetcagtygt
tttatgagccaggcagcecttcagactttgettttgatgctectttgttecattacctectaaagetgtattatcactttea
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ttttatcattaatgtttcatgtatatgttatagtitcatattgttactgcaacttttacttagectataatttaaaaa
atatctgtgatctgtggaaataattattctatggcagaaaagtagttattgcattttactttataagttgtttaagg
ataagcatacctatatattaagcactacaaagaaacttttacaatggctttatttttagcaaaccatcatagttaaa
ataagatttagtgtacatgtcaggaacacagtcttatgaaataaggtttagggagctatttttagttactatatceet
acttgaaaattgtagttaaatttctagcatataccctattaatttagatgcaagtacagatttgagataaggtagat
acattatttggatgtcaactcggaagttgttcaagaaaagatattttgttatttagatgtaacttggaacatatttc
tagtgtttcaagtcatgattgtatgcctagaacaggcaataaaaatttacttagectggtaaaacagccacattattt
caaatatagtttagttatattatggattaaattgatttttgtggacagactttagaacttaattoctattaattaca

tttttctttgggacggtatttgttetttggtgagaaaggattecttgtaacacctaaatcaagactgtccaaacatyg
gcatatgcagtttaccagtcaaaacaaactaatcacttaagatctgtgtattttgttttatttgaattatacctecaa
ttaaaacaaatttagcatgtttacacaaaggtggggggaaactgtctaatatatctgagatctgttggagectggggt
gaccatccaacttaggcaagatagctagtaccatgtatgecatttcttttacctttcttattgtatatacagtaatca
ctgatattatgagaaaaagaactttttaataattcaggagatattttatecgectagtatatattgagtgcttattatg
tgccttatatactttggactcatttaatcctcaacacaacaaccctatgtagttcatactagaattatteccattta
aagatggggaaagtgatgtttagagaggctaagtgacttgeccatggeccaaagtattagaactgggatttgaacaca
ggtagectgattcctaaataaatgaccactaacattaaaaagacataaacatagaggtgtttgttgecaatgttagte
ataatacctaaaaattgtgaactagttaaatgtccaatagtagtaaaatggttcattaaccatggtacacccatcaa
tataatgttatattgtcatttaaaattgtattcccaagtttegtatcaggaaaatataataaatttttgaaaaatgt
aatgggatatattgtatttataatacagtaatcactatgtaaccaacatttttatttccatcaaaaattagttataa
agaaatagaaatctaagaagtttaatagatattaccattgaacactagatttgtattagtatcttttatatttatect
ctctcatttectatattggccatgtttacttttaaaatagtasaagtcataagetctattttaaaaataaatgttag
tttattaacccaagaataatagctaactataaattcatatttgataaaataaaaagatgacattcatcataagggat
acatacctgtgctagcatatggecatttttaaaatcacatgagtaatttgtaatcatcatagaaatattagaaaatac
aaataagcaaacacatactgaaaatttagtgttcccaaatctaaaacagagacactgtttttttecttttgggattgt
attttagatatgttcttaagttataataaagtaaatacttaaaaggcaaattgatacattaaggatttcaaagagta
aaactttttgttaagctttgatgttctttagaaagtttagattattceccacaagtcactgtegttgaaagaaaagtag
ttacagtggggtcttatgggataaggcattaccatttgttcagttgagagacagctatcactatgttttaagecatty
ttcatatattagctcatttaatcectcatagcaaccttatatgataggtacctttattagecccattectgettaggaa
gcaacagaaagagtatgtattttgcctaaggttgcacaataagttaagetggggttccaattctagcaagttggtte
tagagtgtatgttattaaccattatgccgtagtgectgecaagtagatctectagatgtcagaaatactecatettecte
tggttacctggttgttataasatctttatgecttaatacttatgtcattatatgtaaatttcgtattaaacactcaact
tattcagaagaatatcaggtaagtgtaggttaaggetgttttctatcagaaatcattatatgtatatatattcctcea
gttcttatgttgtttagttttitctaaaatgtcaaattttataatatatggagaagtataaatgtatattagaaagat
tttgtttatttgtgtaatttgtggcataagaaatatttgectcaagatttggtgecttgtttaggtagttgetggecat
tacttttggaaatgtcagtaaattttcatactgtcttggaattttittcaatttttacattttattagtaaatgtaat
facaggttagtaaatcacttatttgaacctgtttcctttgaaagttttatatttttatttggaaatagaaaaacctt
aatttcctctegttgggcagtatggtgtcaaaagettgggctttggagettcgtatataatctgggttcaaattata
acttactagttactaacttgggcaaattacccagtectttttgactctcaatttectttgtctatgaaatgtaatacta
tttaggattgttaggattaaatgagaatatatttggcatactgtctggtacatgatacttaacaggtactagttgte
tacatctttctaacttaggatggatgccgatgtcttgggtaacatctcaaactttatcagtaaggaaggtgagaatc
tgaagaaaatgaaaccttaaaaagattgaattcectggactccatttaaaggagtaaatagectcacgaacaagacttyg
ctgctetgcaaagtcttccatgttgatectggtetttgactecttatectgtectgattaaattgaattecgetgeegtyg
gcatccttaaagctggaccttactttgtcagtectgecttetccatgttgetttgtgtgtaagettcactggactgt
ttgctttttgctgattattttatgtatttccatatgtctactttagectttgettggaatgttctaactgetettgt
ttcttcctctgtttactggtttctgacttaactcttaaggattatctaatatattacctacttggtgaaggtttate
tgtgtccccacagaattaatecttecctetttaactecttaagetatettattttttatectaatcgggtetttggeac
aattataggtctgtgtgtctgtcttecctaatagaataggaaagecttgaggacagtagtctttgettacttagect
tatattctcagtgccecttgtgcaaaacgttcaatatatgtttgaatgattatgtgaatgaaggagggggecagetyg
aatttactttaatgattatgtaacacccatttatgtatagttatagacttgtctgaaatgagttaaatcctttgeaa
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cgtttgctgectatgectttgaatgtctcttacaaaactcatgttgaaatttaattgecattgtaatggtattaagaga
tggaacctttaagaggtgattagataatggtatctetatecttatgaatggattaatgetgtttgaatggtagtygga
tgagttatcttgggagtttggectecteegtectecacatgettecttaccttectgecatgtggtaactcaacacaaag
atccttgccagatgctgatgecatgetettggactteccagtcteccagaacecgtgagecaaatacatttetgttcat
tctaaactacctgttttgtggtattctagtaaagcaacataaaatttactaagaaaactggtaccaagagtgtgatt
gttgccataacaaatacctgaaaatgttcaaatggettgggttctggetagagaaggatggaagagtttggatgaac
aggctagaaaaagcctgtattgctgagaatagagcattaaggacaattctgatgaggattcagaagaagagagetgt
agggaaaatctggaacttcttagagagttgtcatcagttggtagaactataagtggtaaaggtctttctgatgatat
ctcagaaatgaagaacaagatactggacactggagtaaaggccatccttgttaaatagttgcaaagaacttggcgaa
attatgttcatatcctaagactttatggaatgcagaatttaagagtgatgaactaggatatgectgcagaagaaataa
ctcagcagcagagcatttaggttactggatggctacttttaaccacttaaactaagectgggggaagggaatgacttyg
aagacagaatttataattaaaagagaggcagaatggaaatacttggaaaatttgcagecctggeccatagtaaagaatg
caaaaggtatgtttaggagagcaaaccaagggtgtggtccaggaaccatttgctgaagagattaatattectagagyg
agacccaagggctatttatcaagacagtggaaaaagaccccagaggecattttggagatctttgaggectgectgeececce
atcacaggcccagagctctaggagggcagaatggtttgtggectcaggtggtecttcacaagecttgectgeccaggget
acctcagctccecccatatttcaacccagtgggecttggectgtectaggtetggttcagaggggeccaggtgtggetta
ggctactgctgagtactcaaatggtaaaccttggcagecgtctatatggtgectaattetgecaggctcacaggatgaaa
gagctgtgggagacatggctaccaccaccaggatttcaaaggatgatggggatagtectgggagagacttgceccacagg
cttggagcctcectgaagggtggaaatgtgggttggagtcactacagagagtecctactagggecattgecataatggage
catggcagcaggcccaccaccaaagcticagaactgtagagctacaagtatacagtgeccagecectgggagaactteag
gcttgagaccctaacctgtgaaagectgcatgggectaagtacagcaaagecatggaggtggggettccecagggtetat
tgggatgaaacgaatgtattttgtaggtgagaaggacatgagttttgaggececcaggggcagaatgcectatggttggt
tgtttccttcaaaactcatgttgaaacttcattgecatgtiggecattattatgaggtggaacctttcagaagtggtta
cattataagggctttgecttcattaatggattaatgeccattattgecaggtgtgggttagttatctctggagtttgge
ccecettttictcectatecatgtgetecatgecctettttgecatgtgatgecttctaccatgttatgatgecateccagaag
actctcaccacatgcagececttgatcttagacttetcagettctagaactgtgagtgaaataaacttettttettt
ataaattaccccgtctgtggtattgtatagcagcagaaaatagacatcagectgaagttccecccaggetggecattaa
atactaattattaattagtatttatagtgcaaggataaattcaagtttagccctggttagaatgaccacatttcaag
ggaggggctttgtacttctgtgecatatectgtaaggataaaaatcttaatactattctcactgaaattaatggtttag
gttaggtaaggttgttagtgctaataattatttcttttaataaaatattcttagttgegttgttcaaaaaacataga
tgatttgaatttatattttttggccaaaatatatttataattttgagtaggaattccagagtattggtagetataac
cactttgggttccecctgecattgettctggtgectcattttttectgacgtcttccattttcttacatttgtcttctaa
ggtggagttaagattactcagttaagattatttcactttaggcctctgectgtettectgettttttttttaaaatgaa
tggatataatatcccaatacattttgataattgaacaacagctacatttttaagtgaggctactttcttctaatttt
ttaaatttatttttctcagtttttaaaaaaaatgtcagattggctaagagttggggecagetttecttatgtgagagta
gtagatgacagcaaatatttgtgatgttaaaatgataatcctaatagtttttcttttagaatctttataataaaaacc
ctttgaggctgagggtgaattitgtatgttecctaaagtgacaaaaaatgtttcttyggggcatagtaatttaaatcttag
atgcttttattagtataattttttggtagaaatttggcattaaaaaatgcatacagagetttttcectacatacaggge
aagacagcattttgtcatggcaattagtaaatagataattataaaacatctaattttaagcaatttgttacagaaac
gatacaggtacattgtggcaaaaétagaagatacaaaacaagcaaatatgagaaaaaatatacatgccaccacctat
atatgacttttagtactttataatcttttgtctatatatgtctatatggatatatacgtattetttttatccaaatyg
gtattacattgtacattctgttttgaaacctgeccttttttagtcatttacatctacttttccatctecagtaactttt
catcttgtgtaatgcccggatcacattaaaatgtttecaattagectcaaaaatgtectttatggectggtttggetaa
aacagtatccaggccagcattgcacctatgaaattggctgttaggaatcttgtatectttaaaaatcaagggcagcecaa
cccatectceeccecgettecceccaccteccaccacceeecccaccttttttttttettaaagatactggettgttgaagag
agaatgggtcatgtcctacaaactgtctgaatttgtecagtttgectgtctcatagtgtcatttagettgttttatee
tatgtatttcctgcaaattaaaatttgtatctgaateccttggtggatttgagttgaagatecttaaccatcatagat
gatgctgtgtcctttatattgcatgtcagaagttacatgatectttacttgattcatgatgaggagatggeccactgaa
attggacagtgacagtcttttectgeccattgttecaattatattegtectetttacattagaaagtattttgggtagta
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gtattttggtgctgtaagaaagttcattttctcatcaaccactcacctattggtttaacaccatttgttgatetttg
agtatatcagtaatttcatcagggtttgcaaaataagactttaaattctattgttttacattattaattgatgtttt
ttgataaggtagaacttgtgaaatgggactatttgtttgtctttaaatacagtctectataggaaagacaaaataaat
acttaaatctcactctttaccatttttcaaagtgaagaactattccgttaaccacctcaaaagatgataaataaaaa
gggtatttttagttgtttcaactttttttttttttttgagatggggtcttactctgttgeccaggetggtgtgetgt
ggtgcaatcatggtacaccgaagcctcagtctcectgggectcagatgattcteccacctcagectgggactaaaggt
gtacaccaccatggccagccaatttttttgtattttttgtagagatggggttttgecatattgecccagectagecte
aaactcctgggctgaaggaatccacccatctcagectcccaaagtgctaggattacagacgtgaccaacaatatcecg
gccttaacttttttcttttgagtgtctttatagactcaaggacttttatttaattcagggtgttagtaccatttaaa
tgttttctttgatgectcagattatcacagctagtcatttggacctttataccacctectatgteccatttgatatagg
ccattaatctctataagceccttectecttectettggaatgaaaaggtatectaggetcacctgtacctteecetactee
agacctggcattaagtcttttticcaaggagtttggtaccttittagtittattatgatattagagatgaaaatectgtgt
tctaggaatgtttattactgectagagtgatgttgettttaggecatttcagagaaaagacctagaaaacagattttt
acaaacatgaattcatactgatatttttagttttttacatgatttcttgattttacaatattatctgectttcttaac
ttaaaattatgaaccttaaagtcattagcataacttctttgettatttctacaacataaagaaaatagtectggtge
ggtggctcacactgtaatcccagecactttgggagattgaggcaggtggattgettgagectcaggagttcaagaccaa
cctgggcaacatgatgaaaccttgtetttacaaaaaattagectgggecatggtggecatgtgettgtattcccagcectac
tcaggaggctgaggtgggaggatcacctgagcccaggaggtcaaggctetagtgageccatgatcatgecaccacact
ccagcctgggtgacaaagtgagacectgtttcagggggaaaaaaaagataaaatagtttgaggaggetggatgtagt
ggctcatgcatgtcatcctggcactttgggaggtcaaggtgggaggatggettgageccaggagtttgagaccagec
tgtgccacatcatgagacctggtectctatttaaaaaanaaaaaaaaagaaaatagtttgaggatatcaataatgata
ttactagaatcagtaaaactaccaaaagaagtttaaagtttettectagtgtttttttgttcttagaatacttecta
ccaagaagtgcagtaaaagtgcagtgtccaaatagececttgtaacaaaacctttctetttcectectgggtgecaattt
gacatttaatcagttttgtttctagcagtgttcaatttattagattataagtcttttttttectttatattattctaa
gatcaaaaatatataaagatatacacéggagtcctgctgctacctgttcttgctatgcttttccccttttcttccct
ttctetgtgaageagecatttttattagtttettgtttatcactcatgecatgecatatgtttattgaggatgttgaca
ttcaagcaaatatatgggttaacattctttttgtcateccctatacgaaagatatacccagtatactetattgggtgg
gtttttttccttaaaatattcagtagatctctecagttagecacatagttatcttatagatagaacatatacatataa
ccttttettaaactatgctattaaaataatagetttcagtaacttgataattatttttggattgaaaatactactga
aatcaactceaatcatgtgaaagctgcagaaagaaaaagacctagaaaaagggcattggattaggtcaactttgaatt
ttatttyggaagataaatgagtccagaagtgagtgggcagagattattggagttggtecttgaaatgaggegttaggea
gattgactgggctggtgtgaaaggtctgtcagaaaatcatgagattagattgaggtacctcaaaaaatgagagctgg
tatgatgagtgggtaagaatcataaaagcgtagagtgttgatgatttttatagtttataaatggttettgtgtgtag
agttttgtttttatgectagctatagtctgtaacataattcactataatgggcatgctaaatatccatgacagttgac
ccttgaacaacacagagggtaggggegectaccectgtgecagttgaaaattcacatgtaacttttgactcececcaaaa
cttaatatttagectatacttgactagaagtcttactgatgacataatgttcgttaatacatattttatatatgtgt
cagatagcatatttgtataataaagtaagctgcaggaaaaatattaaaatcataaagaagagaaaatatacttacta
ttcattaagtggaagtggatccectcataaaggtettcatecctecactgecttcactttgagtaggecgaggagtaggag
agagaggaaaggtcagacttgctgtctcatgggtggcagaggtagaagaaggtccacatacaagtggtccgacacag
ctcaaaccggttttgttcattggccaactgtagtttgattgaaagtaataataaatgaagtttctgectcagttcag
tattatcaagtcatagatagcaagggctggaagaaaccttagtagtaatctctttgagtctaattatcatgtagaat
aggaaattgcggtcectagaaaggttaagtgacttgtccaaattacacaactagttagagacatagceccagetcttaaat
ctgacttccagattttcactgtgtettettttttectgtaacgtgttgecttttttageccatgaaaaattagaagttyg
aactcttgtettttcaggcaggtgtcaattttggggttttgttttgatttttggtttttgacataaagtactttagt
tctgtgatgtataaaccgtgagtttctgtttttctecatatacctgaatactgtccatgtggaagttaccttttatet
ttaccagtattaacacataaatggttatacataaatacattgaccaccttttattactccagctatagtggggaaaa
ctttcttttcataactagctaatgttttaaaaagtattcecttttagtttgattgetgecatatttcagatatttecttte
cttaactaaagtactcagATATTTATCCAAACATTATTGCTATGGGATTTCCTGCAGAAAGACTTGAAGGCGTATAC
AGGAACAATATTGATGATGTAGTAAGgtaagaatgctttgattttctatttcaaatattgatgtttatattcatgtt
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gtgttttcatttagaaaagatttctaagccacagaaaaagatactttgtgatgtaaactattattgtagtgetetat
aatcattttttggcttaccgtacctaatggacttcagggggatacagttcatttgataagaactgaccttatacatt
acataatcaggtacttatgtgatatcatttcctggactccataaaatgetggtcaccaggtttaatacctggattee
attacagtgtgatttttgtcttatttcatagttggggattaggcttaaaatecctagagtggatttattcagttaaat
ttattcacactaagatgtagatgactaatactgtatatttttatgtagaccaaattttaaggtaccactgtgecatat
gtataccaactacctgaagaagtatttggttggtacaagagatatagaaaggaatcgectgggtgtaccaaggetaat
cagttttataattttgcataattttctaactgecgattatcatttagtttagaacaatttatttctcaaggeccatgt
aaatattatttttaaaatatacagtcttaagaattcatggcatattttatgaaaggaggaattcatgtctgatgtge
aaatagtcttaacatattttctaatttcagagcaaaaatatatatgtatgaataaattaactgtaaattgtcagtag
gaaccttaagaattcgtggcecgtattttatgaaaggaattcatgtctgatgtgcaaatagtcttaacatatttgetaa
tttcagagcaaaaatatatgtgtattaataaatcaactgtaaattgtcagtaagaaccttaatggctttaaaagtta
aaatttcaggtcaagecattgtggtgtgetcctgtagteccagetacttgggaggetgaggtgggaggatecacttgge
ttgaacccceccaggtagagggtagaggecagtctgggtaacacagegagaacccatctcttaaaaaaaaagtttaagt
tgtggattatttcectttacactcectttcattagtatetttcctggagactttcaatttaaatacttggtgcttatgac
aattagatgttaaaatggatgggaaagtactttgtaacttataaagcattatgcagatgtagactecttttataata
gttgtgtaagtatataagacaacctacattcttcatgagetagecataagttttagecaacttgetttgaaccacggt
agatttacaattttctgtagtattgagtigtgttcatttagaattttgtaatatttatattgaaaatcaaatttttg
tacctacaaaaactacaaaaaatccecctagtttttatagtttictattaaaattatagectggtacatagggatgeca
gaaggactgtttaagaagctgaaaatagagaaatgaatttatcttctcatagttaggcagggcacagtagaaggatyg
cttaacattgcaagctgatgggaacagcaggttgatatagecttgtgataacacttctaaagaaaaagcaatgageca
tagaaaaaagaaaaagatacattttgaattaaggaagatggtgaatctgggaagtgagcagtacagtcaccagacgt
gtatcctctectatggtacagaagtgtttattgggtectctttatggectgecatgatatatcccacaagatgacctac
ttcacattattttaattctgtattcaactaagecactaattcaacccageccagattagtactecataccaaaaaagagt
gaatactctgaatagagggcaggttttctgattatggtgagaatatctttgtggtaaattaatctggtgtgetagtt
tttacgttggtctecttctcagtgtegttagtcactgaggetgattgatcatecttttaggttactgataaagttectyg
tacagctgattttcagaccttagattgcaataactticaccaagaaaatacttcattgggaagecattttggtecttee
atttgattcataactcttacctitatgectctgaaggaaaagatttatacattcagettgtaattagtaatcaagac
tgaggtttagtctatctagecttcacaatectatetagtttgttttgtctagecatatgatttcttcaaatatgecatt
tcttaaaaaaaaatgttttatgtateccegattaatatttagecagtggttettttagecgatggatecttgtcaccte
ttatgatactattaatagcatgtcaacatgaagaattatctgctgaatataatagctatgectgtecttgtttecttt
tgtctcattcttttttgattgggggataattggccaataaagectttgatagectctattgceccaggeceetectett
cttttatygyagagaaaggatgaacagtgaccagaaataaaggtattgtttttttctatcaactaaaatggaaataaat
aattcctaagtaatttgcctgttaggattaaagtctccaagagaatggctgtgcctagtacctaagtgattaatttc
cttgattggttcacattatattgaggatattagtaatcagtagtgattcettttttggttcaaagatgatagtgtea
cagtgaaaaatgtttttaaaatttttgtatacttaatttttctgttaacgaaagtattttcagttggatttttgttt
gecoccteotctattagaatgeccaaagaatatttaaaattttecttttctettatactgecatatttttectgtgatett
tccccaaacggaaaatactctgcagagattagactttgttattgttgtactacatcattgctttgactaaaataaac
tcagattgcaaataccttcaagcttacattgectcagtatttttttttttttttttttttgagacggagtctcactet
tgtcgeccaggetggagtgcagtggtgecatctcagetcactgecaacctetgectectgggttecaagegattetect
gcctcagectgcggagcagectgggattatagatgeccegececccacgeccagetgatttttgtatttgtagtagagat
ggggttttaccttgttggccagtctggtctcaaactcectgacctegggtgatecatectgtecteggectectggaatta
caggtgtgagecgccacgecctggctaaattgatcagtattatttaactttgagggatatgatttgttatggaatgeyg
aagttttatacttgaggtactcagagtccttttgagacaaatatttaacttctecttttgaggttaccgectacgat
tgggaattaatgtaaaaaataagccaaaagaaagtgagggaaaagtgaaccaagctgtaatttttttactetttttt
attgttgttgttattgttgectgttttttactatcttgattgcaacagtttggecttatatatatageatttggaattyg
acagtaagaaagccacatctcatagaagctaactattcccaaattgtttttttettettttectettactactgetyg
tttrccteectttettgetgetaagetettgtecctgacatgectggtaatatgaaacagtgttttattcagataattga
ttattctgtaatatgtatgttaatcttttttattacactttaagtaatagggtacatatgcacaacttacagattceg
ttacatatgtatacatgtgccgtgttggtttgectgeacccattaactegtcatttacattaggtatttetectaatyg
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ttatccctectecccaaccecccaccccaggacaggecccggtgtgtgatgtteccegeectgtgtecaagtgtteteg
ttgttcagttgccacctgtgagtgagaacatgecggtgtttggttttctgtecttgegatagttitgectcagaatgatg
gtttccagcttcatctatgtccctacaaaggacgtgaagctcatceccttttttatggetgecatactactecgtggtgt
atatgtgccacattttcttaatccagtecagtcattgatggacatttgggttggttctaattectttgetattgtgaat
agtgctgcagtaaacatacgtatgcatgtgtctttatagtagcatgatttataatcecctttggatatatacccagtaa
tggaattgctgggtcaaatggtatttctagttctagatecectgaggaattgeccacactgtettccacaatggttgaa
ctagtttacagtcccaccaacagtgtaaaaatgttcctgttectcecacatectcteccagecacctgttgtttcctgac
tttttaatgatcgccattctaactggtgtgagatggtatctcattgtggttttgatttgecatttctectgatggecag
tgatgatgagcattttttcatgtgtctgttggctgecataaatgtctataaatgtcttecttttggaaagtgtictgtte
atatcctttgecccactttttgatggggttgtttgatttttttcctgtaaatttgtttaagttetttgtagattctygg
atattagccatttgtcagatgggtagattgcagaaattttcttccattctataggttgectgtecactectgatggta
gtttcttttgctgtgcagaagctctttagtttaattagatcccatttgactattttggecttttgttgecattgettt
tggtgttttagtcatgaagtccttgececcatgectatgtecctgaatggtattgectaggtttgettctagggttttta
tggttttaggtctacatttaagtctttaacatttaagtectttaatccatcttgaattaatttttgtataaggtgtaa
ggaaatgatccaatttcagctttctacatatgactagccagttttceccagecaccatttattaactagggaacecttt
cceccatttectgtttttgtcaggtttgtcaaagatcagatggttgtagatgtgtcatgttattictgagggectetgt
tctgttccattggtctatatctetgttttggtaccagtaccatgetgttttggttactgtagecttgtagtatagtt
tgaagtcaggtagtgtgatgcctecagettttttetttetgettaggattgtettggecagtgegggetettttttgg
ctccatatgaactttaaagtagttttttccaattectgtgaagaaatttattggtagettgatggggatggecattgtt
tctataaattaccttgggcagtgtggccattttcacgatattgattettecctacccatgagecatggaatgttettee
atttgtttgtgtcatcttttatttcgttgagcagtggtttgtagttcttgaacaggteccttcacateccttgtaagt
tggattcctaggtattttattctectttgtagcagttgtgagtgggagttcactcatgatttggetectetgtetgtet
gttattggtgtataagaatgcttgtgatttttgcacattgattttgtatcctgagactttgctgaagttgettatca
gctgaaggagattttgggctgagacagtggggetttctaaatatacaatcatgtcatctgcaaacagggacaattty
acttcctettttectaattgaataccctttatttetttctettgectgattgecctyggeccagaacttecaacactgt
gttgaataggagtggtgagagagggegteccctgtettgtgecagttttcaaagggaatgetteccagttittgeccat
tcagtatgatactggctgtgggtttgtcataaatagetecttattattttgagatacgtteccatcaatacctaattta
ttgagagtttttagcatgaagggctgttgaattttgtcaaaggecttttctgcatetattgagataatecatgtggtt
ttttgtctotggttctetttatgtgatggattatgtttattgatttgegtatgttgaaccagecttgecatcacagygyg
atgaagccaacttgatcttggtggataagectttttgatgtgectgectggattcggtttgecaatattttattgaggat
ttttgcattgatgttcatcaggggtgttggtctaaaattctectttttttgttgtgtetectgecaggetttggtateg
ggatggtgctggcctcctaaaatgagttagggaggattecectetttttectatgaattggaatagtttecagaaggaat
ggtaccagctcgtetttttacctctggtagaattcggetgtgaatctgtctggtectggactttttteggttggtag
gctattaattattgcctcaatttcagagectgttactggtctattcagggattcaacttcttecctggtttagtettyg
ggagggtgtatatgtccaggaatttatccatttcttctagattttctagtttatttgcatagaggtgtttatagtat
tctctgatggtagtttgtatttctgtgggatcagtggtgatatccecctttatcattttttattgcatetatttgatt
cttectectecttttecttecocttattagtecttgectagcagtctatcaattttgttttttaaaaaaaccagectectggatte
attgattttttttttgaagggttttttgtgtcctatcteccttcaattctgetctgatcttagttatttettgectte
tgctagecttttgaatttgtttgetecttgecatctctagttgttttaattgtgatattagggtgttgattttagatett
tcctgectttctettgtgggecatttagtgetataaatttecectgtatacactgetttaaatgtgtecccagagattety
gtacgttgtgtctttgttctcattggtttcaaagaacatctttatttctgecttcattttgttatttaccecagtagt
cattcaggagcaggttgatcagtttceccatgtagttgtgecagttttgagtgagtttcttaatectgagttctaatttyg
attttactgtggtcectgagagacagtttgttgtgatttttattcttttacatttgctgaggagtgagtgetttactte
caactatgtggtcaattttggaataagtgtgatgtggtgctgataagaatgtatattctgttgatttgggatggaga
gttctgtagatgtctattaggtctgettggtgcagagectgagttcaaatectggatatecttgttaaccttetgtet
cgttgatctgtctcatattgacagtggggtgttaaaatctcecgatattaactgtgtgggagtctaagtctetttgt
aggtcactcaggacttgctttatgaatctaggtgctectgtattgggtgtatatatatttaggatagttagetctte
ttgttgaattgatccctttaccattatgtaatgececcttetttgtetettttgatcttrgttggtttacagtttgttt
tattagagactaggattgcaacccetgetttttcttgettteccatttgettggtagatcttectececatecetttatt
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ttgagcctgtgtgtgtgtctgcatgtgagatacatctectgaatacagcacactgatgggtecttgactetttateca
atttgccagtctttgtcttttaattggggecatttacceccatttacatttaaggttaatattgttatgtgtgaatttyg
atcctgtcattgtgatgttagectggttattttgeccattagttgatgtagtttettectagecatcaatggtetttac
aatttggcatgtttttgcagtggctgataccagttgttcctttcecatgttitagtgettcettcaggagetettgtaa
ggcaggcctggtagtgacaaaatctctcagecatttgettgtctgtaaaggtttttatttctecttcecttatgaage
ttagtttggctggatatgaaattctgggttgaaaattcecttttctttaagaatgtagactattggecececactetett
ctggcttgtagagtttcagcggagagatctgctgttagtetgatgggettececctttgtgggtaacccgacctttcte
tctggctgececctttacattttttectgecatttecacecttggtgaatctaacaattatgtgtcttggggttgetette
tctaggagtatctttgtggtggtctctgtatteccctgaatttgaatgttggecgtgecttgetatgttggggaagtte
tcctggataatatcectgaagagtgtttteccagettggttecattectececgtecactgtcaagtacaccaatcaaacy
tagatttggtcttttcacatagtcccatatttcttggaggectttgttcatttetttttactgttttttetctaaact
tctettettgettecatttecattecatttgatctgecaattactgataccetttecttecacttgatecgaateggectgetyg
aagcttgtgcatgegtcatgtagttctcgageccatgattttcagetecatcaggtcatttatggtettetgtacact
gtttattctagttagccatttgtctaatcttttttcaagatttttagettecttgegatgggtttgaacatecteet
ttagctcggagaagtttgttactactgaccttctgaagectacttectgtcaactegtcaaagtcattettecatecag
ctttgttccattgctggtgaggagectgtgatcetttggaggagaagaggcactctgggttttagaattttcagettt
tctgetetgttttectececcatetttgtggttttatctacetttggtetttgattatggtgacctacagatggggttt
tggtgtggatgrectttttgttaatgttgatgetattectttectgtttgttagttttccttctaacagtecaggtcec
tcagctgtaggtctgttggagtttgectggaggtccactccagacactgtctggatatcaccagtggaggctgecagaa
cagcaaatattgcagaacagcaaatattgctgccggagecttectectggaagettegtcttgggggecacceggetgt
atgaggtgtcagtcggccecctactgggaggtgtctececcagttaggectacaagggggtcagggacccacttgaggagyg
cagtctgtcegttctcagagctcaaacactgtgectggtagaactactgectetecttcagagetgtcagagagggatgt
ttaagtctgaggaagtttctgctgecttttgttcagetatgecctgectccagaggtggagtctacagaggcaggca
ggcctcecttgagetgtggtgggectccacccagttggagecttcecaaccactttacctactcaagectcagecaatgat
ggacgcccctcecececcagecaggetgetgecttgaagttcaatttggaactgectacgetagecagtgagecaaggetety
tgggcgtaggacctgctgagecaggcacgggatataatctecctgttgtgecatttgetaagacecgttggaaaagcge
agtatttgggtggcagtgtcccaattttceccggtatagtgtgtcacagettecettggecttggaaagggacateece
cgaccecttgtgettecctgggtgaggcaatgeceecgecctgettcagetcacecctecgtgggectgecacccactttee
aaccagtcccagtgagaagaaccaggtacctcagttggaaatgcagaaatcacctgtcttceccgegtggatcatgetyg
qgagctgcagacaggagctgttcctattigaccatcttggaatgecacctttttttttttttttttttttttaagge
agtttcttgctetgtcacccaggectggggtgcagaggcatgatcacggctcactgcaacctectgecttctgggctca
agtgatccteccacctcagecteccaagttgetgggaccacagccacgcatcaccaggectggetaattottgtgtt
ttttgtagagatagggtttegetgtgtttcccaggectggtctecaaactcectgegetcaagegateccgectgectecag
cctcececcaaagtgetgggattacaggeatgagecactgcaccecggecaatatgtatgttaateteatecectecaagetyg
atactgaagtttttcaatttatgttattiggtgtaaatctaggeagtctttaacaaaattggtgettcatgtgttta
agaggcataacttaagaattgtttgtttcttataaatcaggagaatggaggtttaatagaggtgaactgtetttete
actgcagaacctttaatatgccactatgecattgtaaatcteccaagagtgagattctagtatgatgettittetttte
cttttctgttctttcecttteectctacctectttttettttetttgttggtggeatgagtectatattataaggaa
atgcttttagagtacagtcttctgatatatagtgatttttgaaaaagatttatttattgtettgttcactgtgaget
ttttcceccatgtataagecagetgtgtaatagattcaagagcaccecetegecectttttttttgagacagagtcecte
gctecggtecactcaggectggagtacggtggtgetgtgatcatggttcacctegacttetgggetecagegatectece
acctcatcctctcaagtagectgggaccacaggegtgtgtcacegtacatggetaatttttctatttttagtagagac
agagtttcgccatgttttccaggectggtctcgaactectgaactcaagcagtccacctgtctecagecteccaaagty
ctgggattacaggcgtgagectecactcececcagtctcaaatattettttgaaatatttgaaatatgttgatectcteag
tctttcaaccttagttgtatgttgattttcaataaaaaggaagtatttgtrtgecctaacatcagtattggectattca
gtttaaaaaaggagttaaagagatgttatttataggcaggcttcaaaagaggaaagaatgatcagtttcattctctyg
tttctagcatattctgactccttctctcatattacctecgtttttcccacattttttctttaataaagtgaaattcac
ataacagctaaccattttaaccacggaaagtgtacattecgtggecatttattaccttcacagtgttacctctacett
tatcaagtttcaaaacattttatcaccccaaaagaaagecectgttettattgggtgectettgettttttttotttt
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tttttttttaaatcttgagacggggtctiggtttgtttcccaggttgtagtgcaatggggcgatctcatctcattge
aacctctgcctecccgagttcaagcaattctectgectcagectececgtagetgggactacaggcacgegecacatge
ctggctaatttttgtatttttagtagaaacgtggtttcaccatgttggecaggctagectitgaactectgaccttag
gtaatctgcctgeccttggecteccaaagtgectgggattataggegtgagecaccgttetggecacctectacttcett
tcattagtcttaattcecttagtggatttgacagtgtttatattatctacaccaatgecatttttttgtatgttaataa
taggagatatttattgggcatttatttacatacttatttgcatgtgtaactgttgtatagccagtttatgtatataa
tcttactaaatctctacagtaaatctatceccatttcatagatggtttaaaagaagttaacttecccaageattact
tttagtaagtagtgagactgaaggttgagttctggtctgtcagatteccgaagttgtttecttaggaaccatattate
ttgtgtacaactcttgggctaatctigttaatattectttatttgacctcacactgttgattcataccatgtttaaaa
ttgaaatacattacctatatttaaaaattgagacctcacataaaaagctatatttctagetgcttttgaaatttcga
aggatcttccaacacttggctgacattcctgegtgacaaaaatcagectggagectgtgtaatgtececgacctagtctetg
tcaatgaacagattattcattgtcatttctcatctgtttttgagattgtaactttgattctgtataactcatagaat
tagtagttagacctatatatgttagttattacattatttgtatatgtacagactgctttagacaatattgtagtgtt
atatgttaattttatcaattaaaatgtgctataggatcattgtagagatcttgtctctaattaacaggattcataaa
gagaaaacaaaggagagaaacatccagattgaaaagacctacatagtgccaagcacaataaaagaaaccctatacta
ggcaaattattatgaaatttgttttaggacaccagaaataaaqgataatatctaaaaactttttagaatcgectagga
gggattaggaatatgaatagcatctaacttgttggcagtagaattgaaggtagaaggtggtaaaacatcaccttgaa
agttctgcattcagcctagaattctgtatccagttaaaccatcaatcaagtgtgaaagtagggggaaaaactcaagqg
actaaaaaaatgtgctcatgaagaacattttttttggacattacccagaagatgtggttcaacaaaacaagggaata
aaccaagaaaggaaataaaagagcttcagtaaacagagaatcccactcagaagcaacaaagaagaaagtcccaggat
gacagctgtgacacaagctgaaaagttaccagttttgcttggagcaggagattagaacttccgggaaaataatcaaa
ttgatagatggatgttgaaatatttggagaaaaatgtaatggattcttgcaaaactgagcaaattagaaaaaggaaa
caattattagcattggtggtttgagttaécccaaaattgtgatgttgctattttaggggaattaagataagtgaaac
acgtatggaatactgctagttttgtaagtctcctttaccatggcaggacatctgtagttaataaatctgtaagaage
agtattaagaataatattttaaaatacctaattaaataggaggaaaaagaatccgagtagttgagggtgattgcatc
tggggagaagcaggaataaaggtttgaagataaatagggccagagatgagtaattttgttactgtgataatatattt
tatatatatgtgtatgtgtgtgcgtgtgtatatatatatatgagatatatctcatatatatgagatatatatgatat
atatatgatatatatgatatatatatataaaacatacagttcagtagcattaacatctagcattcagtacatttaca
ttgttgtgcaattgtcaccactgtccatctctagaactttttcattatecccacactgacataccacacccattaaat
aataactcctcattgctcectectgttagtaccaaccattgttctactttecatctetatgtatttgactattectaggt
acctcgtataagcggaatcacgtgatatcectttttgtaactggettatttcactaactatettecgaggttcatecatg
ttgtagcagttgttagcatttecttecttttaaaaggeccgaataatatteccattgttatgtatataccatattttgt
ttatccatttattcatcaatagacacttttggctgttgtgaataatgctgectatgaatatgggtatgtaatacctgt
ttgagtatctgctttcatttcttttggatatgtacccaaaagtgagattgetggattgaatggtaattctatattta
aatttttgagaaaccaccatactgtttgatatactggctgeccaattttacattaccaccagcaatacactagggtt
ccgaatttgccacatcctcaccatecgtgthgttttgtttatgttcttttttaataatageccatcctaatgggtgtga
agtctcattgtggttttaatttgcattttcctaatgatcagcgatattgaacatttgcacatgecttatttggtcatt
tgtatatcagctttggagcaatgatgtctcttgaagecttttgeccatttatgaattgagtagttitgggatttttaa
attgtgttttagaagttctttgtatactctggctgggcacggtggctcecgtgectttgggaggeccgaggcaggtggat
cacgaggttaggagttcaagaccagactggctggtatagtgaaaccccatctctactaaaaatacaaaaattagetyg
gtgtggtcygggcgtgatggtgcacacctgtagtcccagectgttggggaggetgaggcaggagacttgettgaaccey
gaaggtgggggggttgcagtgagctgagattgtygccactgecactcagectgggtgacagagecgagactctgtetcaa
aaaaaaagaaaaagaagttctttgtattctctgaatattaatceccttattggatatgttatttgcaaatattttete
ccataaagaatgggttactttttcactcectgttgattgtttectttgetgtgecaggagectatttagecttgaaaaaate
caacttgtctgttttcttttgttgcctgtacctttggtgtcacattcaagaaataattgccaaattcataccatgaa
actttcccccatgtttitetectgaaggtttttatagttttagetetecacatttaggtgtttgatcecattttgagtta
aattttgtatataatgttatgtaagagtccagecttcacacttttggatgtgaatatctagtttteccageattattt
gttgaaaagagtgtctttttccccattgaatagtecttggecactettgttgaaaattatttgacaatagatgcaagag
tttatttttgggctctctcgactattctgttagactatatgtttgtttttttatgtcaggaccacectaattttagt
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actgrtagctttatagtaaaatttgaaaccaggaagtatatgtcttgtgtatttatttacttattttttgaaatageca
tctggetcectgttgeccaggectggagtgeagtggecacaatettagetcactygcaacctecacatectgaggttcaagea
atcctccocacctcagectectgagtagetgggattgtagacacataccaccatgetcagetagtttttgtatttett
gtagagacagggttttgccatattgecccaggtgggtctcgaactecctgageccaagcagtetgecctecteagtgte
ccaaagtgttgecgattacaggtatgagecaccgtgecatggececcaacttecttatatttcaagatggttttggeectt
cagggccctttgtgagttttaggatggattttttttttaacttttaagtttaggggtgcatgtgcaggtttattaca
taggtaaatttgtgtcaaggtgttctgttgtatagattatttcatcacccaggtattaagcectagtacecattagtt
atttttcctgagectcgectecteccacctggatttttttttttatttctaccagaaacattgttgggattttggtag
ggattgtattagtctgtagattgecattgaatagtactgacatcttaacaatattaagtctttaaageccatgaacace
agatgtctttccatttatttacgtattctttcttttctotcagecaatgttttgtaattttcagtgtacaagtatttt
acctccttggttaagttaattcecctaagtattttattcattctgatgatcttataaatctgttttcttaatttcettt
cctaattgttcattcttagggtatagaaacacaactgattcttcgcacattaaatttgtgcectgecttcttegegyyg
tttgtttattcectttttttgtgtttgaaatccttgaggttttectgecatataagattatatcatctgcaaatgagataa
ttttacttgttcctttccaatttgagatgatttttattcattttcttaatgctctectecatacattcaatactatgtt
gaatggaagtggtgaaagcaggcatcctgtettgtttctgaccttataggaaaagectttcaattetttgecattgac
tatcatgttagctatgggatttttttttteccececagatagagtctegetgtgtegeccaggectggagtgcagtggt
gcgatctcggttecactgcacccectcecetectecegecaggttecaagtgatteteetgettcagecteeccaagtagetygg
gattacaggtgtccaccactatgcccagectaattttcgtatttttagtagaaacatggtttcaccatgttggecaag
ctggtctecgaactcttggectcaagtgattcacctgectecggecteccatagtgetgggattatagtcagecaccat
gcctggecactgtgggatttttatatatggecttcattatgttgtggtaatttectttttattcttagtttattgagt
gtttttatcataaaatcttgttgaattttttcaaatattttttctgtgctagttgagatgaccatgtgatttgtttt
cttctttetattaacatgatatattgtttttcatatattgagccatttttgcatecccaggaataaattttacttggt
cttcgtgtataatccatttaataagetgtggaattcagtttgttggttctgtgttgaggactttatatcaatgttee
taagggctactggtctatagttttcttttgtagtttctttgactttgetatcagggecaatgetggectcattgaatg
tgttaggaagtgtttcctcatecatttttggcaaaactttgggaaaaaacgatgttctttaaatgtttigatagaatt
cacagataaaaaaatcacatctagggcttttgtctggaatttttttattgttattattgattcagtcttgttactag
ttataggtctattcagattttectttttgtgtgtgtgattcagtattagtacattttgtacttctegttatttcteca
tttaatctatattatctaatttgttggcatacaattgttcatagtactgtecttectettttttttaaacttctgtgca
gttgatactaatgtccctacttttatttcagattttagtaatttgaatcttctttatcttaatacaggtaaagetgyg
gtcaattgttaaaattttttcaaagaaccagtttttggtttcattgattitttctctgttatttttctattatttata
tcctetctaagetttgttatttecttcatectgetagetttgggtttattagtttgttctttttctagttecttaag
atttgaagttggattattgatttgagatcgttttcaattaaatgtgtacaactacaaatttccctcttaggactget
tttgctgttctgtaatttttggecatgttgtgtttttttgttttaatttatttctaagtatettctaagttcecettgt
gatttcttctgegtttaaccgtgtattttttaatttccacagttggtgaattttectactttttettcagttattgat
tttattgattttcagtggcatectgttgtgatagaagatactttatttggttcectgttttttttttaaaacagagt
gttgctctgtcacccaggctggagtgcagtggtgegatcttggectcactgecaacatccacctectgggttcgagecas
ttctectggtetcagecteccecagtaggtaggattacaggcacatgecaccatgeccagectaatttttgtattttta
gtagagacagggtttcgccatgttggeccaggatgatctecgaactectgacttcaagtgatccaccecgecttggecte
ccgaagtgctaggattataggegttagccaccttgtctggeccagatectectattttettgectatattetgactgg
gtgtttttgtccattattgagagtagggtatcgaagtgtccagetgttatttcagaactgtectgtttaccttcaatt
ctgtcaattttttgcttcatataattgggtggtctcttattaggecatgtaaatgtttttgattattatatcttecttg
ctatattgacacttattgatgtgtaatatcttttttgtctcaaccttgttttgatttagtttgtctaatattaatgt
agctacctgcactctcatttggttattacttgtatagaatgtcecttttitacatececttatttgtgtetttggatectga
aatgagtctcttgtagacagcatatacaatctettgtagattgtgtttttcttatacattctgtcaaactetgectt
ttgattgaagagttttatcatttacaattaaagtaattattgataaggatttaactgetgecattttgetgtttatt
ttctatatgecttacagecttttttgtcectcatttcectgecttactggecacttgtgtttagttgatattttgtggtyg
aagtgttttaatttecttgttatttecettttgtttatatttctgectattttctgtgtgtgtgtgtgtgtggttgecat
tgggggtcacatttaatgccctaaagttataacactgecaatttcaatttataccaatttactttcaatagecatacaa
aaattcagctcataagattcagtccectgetecctteccagttattgatgtcataaaattacatttttatgtattgtgt
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gtctaaaagcgtagactaataattgttttttaatgecagtagtgtettaatttgtggaaaacaaaaagtggagttgta
aaccaatgttacaataatgctagctttggtaattgectcatgtatttatcatttctcagatetttatttcttaataca
gcttcaagttactgtctagtctecttttatttcagectgaaagactcacttcagegtttcttgcaggacaggtctgg
tgataatgaactctctcagattttgttaatctggaaatgtcttaatgtettcatttttaaggacatttttgectggat
atagtattctcagttgacaggtatttgtgtttatttgtttgtttectttcaggattttaaatatatcatcccactyge
cttctgtceccttcaagagttctgatgagaaatctgetgatattgaggatecctttgtatgttacaagttgettctete
attccatgttcaggattctcttttttcatagtttgattataatctatectcagtttttecctacttggatectectgagtt
tttcctacttggagttaattgagcttcttgaatatttatattcatgtectcatcaaatttgggaagtttttgattaat
atttcttcacataatcttttttgccecttttctetecttitttattctgggattcccagagtgtgtatgtgttggteca
cttgatgatggtgttccacaggtgtcttaggetettgtcttcaatttteccttcagttttttttttctgttectcaga
cacgtggtattttcagctgttctgecttccaagtttactgattettctgectgecccaaattggettttgaattecte
tagtaaatttttatttcagtttttgtacttttcagectcecagecatttattttttgattttittatgttttetctttat
tgatatttcaattttgttttttgacattatccatatcttectttagetttttgagcacctttcaacatttgttttaa
agtctatgtctagtaagtgtctgccatctgatcttctcaggcacagtttctgttaatttatttttttecttttggee
tatacttaatgttttgcttggggtagtttttttttttggtatgetttgtgatttttgttgttgttgtcaaaaactygg
aatttgaatcttaaagagtggtaactttggaaattagatttttctcttttectctaagatgtgetattttgtttggtt
tttttatttgttgtagagtatttctatgetgggtgtaatecttaagatecttecteggectgtgtttttecctgggeatyg
tgtagtgactttctaaattgcecctatgtatgecagttcttttgecagtagtatecteettaaatgtttggetectaaaa
ggcaaaataaataaataaataaataaaaattaaaaattaaaaataaatcaaaggggtgaaatagctctggatcecttta
aatccctggagcaattttttcageccaatggcagttaaataatgatagtctgectctgtgtcacattttgatcagaag
cagcaattagcaatcagaacacagattcctgatatttggagggcaaggtctttgttgeccaaccttgactcttacaaa
ctgtgtgcagggtgctctgggaacatgtgcatggttgectgetttgagagtgggtgatgggtagecgegacggecaca
aagagctgaaattgactcaaactaactgatttaccattcaagtetttecttagaaactgaaaacctgaatagactce
agagttccagaatcacagattctgecttacagtegtctaggtggggagatgggttectggtacttctgattetgecat
ctttctttgactaattttttttttttgttcttgagatggagtettactetgttgecegeccaggetggagtacagta
gcatgacctcggetcactgecaacctetgectecececgggttcaggcaattctecetgectcagetteccaagtagetgga
attacaggcgtgcaccaccatgectggetaattttttgtatttttagtagagacagggtttcaccatgttggecagg
ctagtctcgaactcctgacctcaggtgatcaaccegectcagecteccaaagtgetaggattacaggtgtgagecac
tgcacccagctcttagacaaattttttattccaaactttttttattttatcatttgaaaggtatatgtttattattt
tgtcaaaaataattttaaaacgtattcttgaagcttatttagatctgtttcataggaactgtgaagaaagtaaagaa
tttaaaaaatgaagacagattttctcaccctgcttatgggtgcttectegtgectagecttttgcaagtgtcgggaagt
gtaacctgcaggaggcatcagggctttgggcctgcatggtctgagtgectgeccctgtgagtttcagaaggcgcageaa
cctgtatacctgaaagcecatctetgetggggecaggtacctagtgtcececcacctacctgggtecgtagtcaggecctgg
gcaagcctgctatgettttectteectaatecctcaggggtgggatagagagecacagtggecteccagggaggtaga
agctgctccagactaacaatcagagctgecagttcttaatecccaagaccgecagacttcacaaagacatacecgagyg
tctgtgetgtcagtgecccactactacacteccttaagtageccecacattcttgtgettgtricttttttectgetet
ctttcettgeccaggtaagaggtetgeccataagggatattttgcagecatgtgaagetttttaaaaagttaggetta
ttgaagtataatttacacacaaagtacaaaaaaaaaaagactgtgttctcaaatctgtgagtcattaatgggtttag
atgtttatatattgaaattattggaagtaaggtatgtttatattagaaagatttgtagtctagattatccaagtttt
gggagtattacctctctgecttttgtttatctacttttttagtctctactttccaagtatctataggcaaatttteee
atttccctttggaaagtgectgttttcecttgetttttttececgecttteccattgtgtecagacttataaggcaatcageca
actgtgggcatgaaatccttgggaggaaagagaaggaagtgggaggggcagecatggtgaatgtttecctaagttat
agtcaagttctttgagagaacataacctcatcccectttttaaactgttgtaatactttcttttaaatagattgttta
ttctecctgcaagtctcacagttgttcacagtggtaggtaagaaatcataaagttcaaatattaaagggagctcacaa
aagagcatggtttcaccagccctcactaaaaacaaaattatgggaaaatgctgtaaaagaaaccagaattcttggtt
gcaaatgatagaaagtgactctgatttacctaatcagaaaggaattitttaaaaaagtattaggtaggtcatagttty
acaacaagacttggaagataggtggaagctaagggaageaagacatggececcaaggtttcaacaggagcaatcetget
taggactttgctgecttggacacttggtgtaatagectgetgeccactatgecetcgaaactggtgactetgetecattaac
tcacctectetggtgatctctaggaataatctetgactcectectgtacecttgtectecactaggatteggtateccacgg
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caaaaagatctattaatagttggtatcaggcctgtacatgtgttaagagaaagatgaggaaagaagtatctgettcet
aatctcttgaaattatctccaaattgaaatggtattttggttgecctaacagecctgaagatgacaaatatcecctaca
aatttctcctattttaccctcecttectaactatatctgtaatttaaagtttcacatattcecttttgaaaattgttttca
ttgtttacccactttttaagaaaagcaaatgggaacatactaccactgtttggeccetttcaaaaattttatatetg
aggaatcttccatattgttgtggacatctacctacctgattcttttattaactaccttttatttcattttatgatca
tgctatcattaataggccecctatgatgaatatataagttgtttccagttttttttttgtcattgagaacagttcaca
tatgtatcttgttgtcttttccaagtatatctttaaggecaaattettagecagtggagttgetaggtecattgegtet
atggtttaaactagtgccttcaaaaatggtattttatatactcactgtttaagagtgecttecttecttectatecccac
taactttggcaaactgaatagtttcaaactttaactttttatagcttgttggcaaaaaatggtatecttgttatttga
tcgtgtttttttaattgtgaggtttagegactttttgatgtattggtettatgtactttctggtgtgtgtgtatgta
tatactgaccctattttcaacttatttttcttttagtttgtttgtattttccttaatgattttcaggaaaccaattt
tattctttcttcagacagttgtctaatgttctgecttetettgecatttgaattttgtgactacaaaattcagatgaa
acaataatagcataaagaacttggtgggttatcttttgttttgcattattgattgtttattaagaaatattctttaa
aagtcaccttgcttaaattagcaagtaggaaatgcectttcaataaagagaactgtcatgtacccactactcececttactt
actgaatcatcttcttttggatagagaagataaaagtgaaaagggaatttaagagttectgecetttttecttgtett
tagcattatatagctgtttaatgtgtgggagtctaatttecttttttectttettgagacaaagtectcactetgttgee
caggctggagtgcagtggcacagtcttggctcactgecaacctetgecteccaggttcaagcaattctectgecttag
cctecectgagtagectgggactacaggcatgtgecaccatgeccyggetaatttttgtatttttagtagatatgggactt
caccatgttggccaggctggtettgaactcecctgacctectagtgatetgectgetttggectececcaaagtgetgggat
tacaggcatgagccactgcacctggectaatttttttattgttctttttggtgtgaacattetecectecteccaage
cttrttgtttttactattttcatgttectttatatgtgctgetgttttgtttcatctgtaattatctctcateecccett
ttttggctattataatatatatacgtacgttttgaatctgagctttgaaggtaaattcactgecagectgtgttggttyg
attttagataatttgtgtatttcctectttgtettttttaaactggagtcatttgtagttgtttatacagaatttta
gtttttaaaaccacaagtctttcattataggttgagttatgaattcatagectgttatttaaatgaagettttgaaa
tctgttttactgatctgtatcatatctaactacgccagtatttecttecttgtetgacgtgaactctaaaattatgt
gaacactttctccctgtttcctggecatttecactcaaacttgttectcattcttagttagaaatatatccagaattyg
tagtttctttctaatctaatgacagaagcaaattaatcaagcatggcaagaatttattggaaaactgcatgtagttyg
aaaatatgtttagtatatattttgacagctgtgaagtctctaatttttactgtacettttetctgttccaattttat
gctctattctaaggatgtacccatttctactacctgactagggagecatgtgtattgtatececcagecagattttttttt
tcatagatagatatcctttagatatctgttatccagtgtaggtageccactageccacatgtagetatcattatgttta
aatgtaaataaaataaaataaatttaétgagttgtttttgctagctacatttcttgtgctcagtagctacatgtggc
ttgtgattactgtattaagacagcacagatacagaacattttcattattgcaaaagttctgttagacagtgectgtte
tatacagtgtcattctgectctcatictaaaaagttctaattecctgaagttgatgtactctttctgttgectgtecte
tagcttaatcaaaataaatttgagtctttttaaaggtaggttgcattttacatactgatatttctaaatcagagget
atttatattactttttttatattacttttaaaaattagctttattggagtataatttacatgcaataaaatctacce
attttaaatgtacggttcattgacttttgagaaatacacacacacacacacacacacacacaccttettgtaaacac
acaccticttgtaaacacaacaaccaagatttagaacactcgetttatgaaaagtttcectecatgeccatttgtagt
cagtccccaaacctggtttcaggecaatctetgatctgetttcectatatgetttgectatactaggattacatataaat
acagtcatatagcatgtattcctttttgtgtectggecttctttettttagtataatatttttgaaatttatecectgtt
gttactagtatcaataatttgttettttttattgectgactaatattacattgtatggatatgacatttetttattag
tgtggtgggcatttgagttgttttcagtttgggtctgttatgaacaaagctgctgtaagecattcatgtgecaagactt
ttgtggacatatatttttgtttctgtttattcaatacctttgagtagaattgttgggtcacatgatgtagatcagtt
gaacagagtagattccagaaaagttcacatacacatttcttgacaaaggtgctgagattattcatgggaaaaggata
atcttttaaacaaataatactggaacaatagagaaaacaaagtgaaccttgacttttatgtcttatcatatacaaaa
attaatttgaagtggattgttgacctaaatgtaaaagtaaaatttaaaaatataaaacttctagatgaaaacatagg
agaaaatctctgtgacttttggtttaaagatttcttagacagtacatataaaattaactatataaggaaaaaatgga
caaatttgactttatcaacattaaaaatttctgctcattgaaagactcaaaatgaaaaggcaagcagttttggagaa
aatatttgcaatacatatatctgaaaaaggacttgaatgtataatatatacataaagatgctcttacaacttcataa
tgagaaaataaccccataaagagaagggcaggecgggtgecagtggetecatgectataatgecagecacttttggagge
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tgaggtgggtgaattgecttgagcecaggagtttgagaccageectgggcaacatggtgaaacccagtctctacaaaat
aaaaaaatacaagaaattagctgggcatgatggcatgcacctgtagtectagetgtttgggaggetgaggtgggagg
atagcttgagectgggaggcggaggctgecagtgagetgtgatecgecaccgectgcacgettgectgagecaacacagtga
gatcctygtctcaaaacaaacaaacaaaaaaaaaaacaaaaaatggaaacagaaattttacaaaagaagatatataga
tggccagtaggcatatgaaaagatgtttaaaatcagtcatcagggaaatgaaaatttaaacgtaatgagatagetca
tatttactggaatggctcaaaaagggcttacaggaattggcaaagacatagattaactggaactcttatgcatgttyg
gttagagcacaaaatgatatgatttcttgggagaaatatttggcagtttttaagattatttttgatageccttctgaa
tttcttagtgagttataggtcagttctgccactgtttectttettttectttetttetttetttecttectteccttece
ttceecttecttgectgtettgectgecttecttygecttgectgecttgecttectttettectttettecctttett
ttetttettttetttttttttttaaaggagtectegttttgttgeccaggetggagtgecagtggecacgatecttggete
actgcaacctccaccteccgggttcaagecaattctecectgectcagettececcaatagetgggattacaggegegtt
ccaccatacttggctaatttttttaattttggcagaggcagggtttcactgtgttggeccaggetagtctegaacace
tgacctcaagtgatctgeccgecttggectcececcagagtactgggattacaggtgtgagecactgegectggectgge
actgtttatttcttttccctecagttttatacctatttagagagattagattttcttgagtactaggaatcactatt
tttgagcagaattattcaaaactgttattattttttctttaacttgaggcaatgtaggagaaagcagtactgtgcag
gtgaaagttacaaacaagaacattttaaacaagatagttactttccatgtattggatacgtaacagaattaattcta
ataaccatcctgaagatggtcaggaggcattagttaagaattgaaatgtttggagecttgectgtgttgatgggatta
aggcagggatgatttatgtgtaaatttatgcgttagtaacagcagtaaccgetgtagttacactagggttctaagag
caaatgttgattaaacatgaatgtagcaggagtgataaggtttggectctgtgtccccacccaaatctecatgtggagt
tgtgatcctcagtgttggaggaggggettggtaggaggtgattggatcatgggagtggtttgtaatggttttageac
tatcaccctagagctgtctcecgegaaagagttectectgagatetgettgtatataagtgtgtagecacctecectettt
gctctcectetettectectactectgecgeggggacgtgettgetttececttggectictgecatgattgtaagttte
ctgaggcctctgattaaacctttettettetaaaagattaceccagtctcaggtagttetttatagecagtgtgagaat
ggactaatacaaggggaaatatatatggttaccaaatagcgaattageccatgggaaaaagtagcaaataaataatta
ttttactttttcagatgectaatttttettttegtttattttaggattggtgggagectgteccaatgtecttaggetgt
tttccaaatgagataccaaaagctagttctccatcgggtttectecaggetgetagaagecattcattattatggttgte
attacttcgagttctgttgccgetatgeccacagtagtatttgttacataacaggtgecttgataaatatttgectaaa
tgaatttttggaaaatacaatctgccacacctttcttctacagtttacaatcttctgttgagatcatccgatagatt
ttttttcttagatattgtacttttgaggcctcaaattgetgtettttgtattttctatgtctgcagagactttccat
ctttcactcattgtattcattgttttttaacatctttgtacatatttatagtaactgttttaaagtcactgtctgtt
aattcaaacatctggttcatcttggagtctgattctattgectgetettttttetttgtaataggtecatgtttttet
gctttgecctgtctagtaaattttaatcgtatgttgaaatgtagggagtttggattgttacttectttaagggtgetyg
agtttcattttgtcaggcatttaaattgatagttgatttagtattgtcaggtttggttetetttgttaaagecaggea
tttttcagatttgtcttttgtcctagggecatggtttttaacttcaaggttgeectttcecaatgtctcagectaagtat
ctggggtgttccatgaggtctcttccacttigectaggccagaactecagettcteccagtattatatttegttace
tctggcgtcatctcecogttatgetttcagatectgegeatagacagecccagececcagecaaggacctgagatgaaat
ccatacaaaattcttagtcecttgcecteccacaaactecaacagecttagcagtctaatctettectgtttacctcagt
gaaatctgtgttccacttgagttccatttecttctgtatcagagaagagecaccatgctgaaagcaaggggecactat
gtttctttgttcttaaggatggtagectatectgcaacaactgtagtgtgatataaaaatatataatttatgttgctg
acagttacaaatactgcttgcagtactttgtaacataatttttcagattcaagttcatatactctttttttccacat
caccacacacatattttcagacttectcectcatecttettettgecagtagttgtattataattectgecagtagte
acattataattttggttatatcaatattgagtttttatgggattataactagataaatgccattcatagttaagtga
tagagtatattgtgacttttttcctgcatgttttattttttctggacttcacagttgtctectecttttttttaaaaaa
attagttttcaatgttcttagctttaattcataaactcaccectaattgtataaatctctcaacatgtttaagcaca
tttggcattatatcaattttatcttttccaggtgecttctaatctgtecccagtetggactaattgttecttectgget
tgctgtatggctgtctactcaagatgtececttcaccatcattictagggattcecttttectetettgtgggttagat
tcttecagtticttggagactgtcatcttetttcatggttteccactettgttttggecggagecacatctttagtaactt
cctgacaaagtgtatggtttgagatttcecgetgattttaaaatgcecttattatatagtcacacttgatttatagtet
gtcttggtatagaattctaggctgagaagagtttteccctcaaaatcagaaggttttgececaattgtttittagetge
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tagtattgctgttaaaaaggataatgtcattttgattctagattcttttatgaaacctgtttcttctctggcagett
ttaggatcttctgtttctttggtattcagaaatttcatgagatatgtgtgettctattttggtecttattttcatctyg
ttttgccaggtactcatgcaacttteccagtttgaaaactcacatecttcacttttgagtatttttecttgagttatgt
ctteggtttecttectcagtgttetetgtttetggaactectaaaatatatttaacatectgaactettagtttttgtt
tagtcttctgattttcatttgtetttttattctgtatattctgttaatteccteggettcatggtcttctagecette
ttttgecctatcttatggggttgaggattaaacagtttatatacctgaggtgettaggatatgtectgtecatatagtaa
gtgcttgtgttagectgtaattgttgtttactttcataactgtcttgagggaaaggtetttggtettgattetttgac
ttcttggetgtacatgaccttggacgagttatgtaatctcectttgagacctacctecectettctgtatactgttaata
agctctagctctcagatgtttgtgagggtcgaatggagtatatatgtgaaaatgtttaatacctttgtacagaatta
atagttagtacgtggatctttcaaatatcaaaagttttcagtttgatgggaaaatgatgtctgaattttcagggtta
tttttaagagtacttgattatgactgtcttgtaaatctctatgagectaggtatacttgcactaaatgctaatgettt
ttaaagaagttatgtcttaatattcagtctcattatgttaggttgaagatagaagattatgaaaatattctctgaaa
agctctggttttacttcagattgtataaatctgtgtaatgtaataattatttaagaatgacatgattactactctaa
acccatagaaggggtatttgttggattatttattttcacttaaatggtatttgagattaggaaaaagaaaatctgtc
ttttggtttttcettgatagtattaatogtaatttcaaatgttagetcatttttgttaatggtggetttttgtttgttt
gttttgttttaagGTTTTTGGATTCARAGCATAAAAACCATTACAAGATATACAATCTgtaagtatgttttettatt
tgtatgcttgcaaatatcttctaaaacaactattaagtgaaagttatctgecttgttagagtgaggtagagttaaaga
tacattttaacagaattgtattcctaaaccgattaagtcaagaagtccaagagecattgttagatcatttagaaagtyg
tagtgatgaggtaaaacattgttggcacagattcatgttacttgatctgetttaaatgacttggcatctageccata
tttgagcccataaccgtgtggtaatttgaagtgtaattcacagtagagecttctgttaaagcactaatageatecttee
atggaggtatacttcagagtgaatataattttgtttatectgtgtctctagagectattgactgaaaaagetgttagg
gcattctctaactgtacatcacctaagttatttaaaattgctgaattaggtggecttgtcttgtctaggacagagttt
taaggactgcccacctgattgatagagctagttgaccttatctttaactttttgtttttecttttgactttgggagta
gagatgtgaaaaggtaaaaaggaaggaaggaagagaaaacttaactctttttgecccatgaagactgtttttecttet
caaaatattgactattttctgatttgtaaaaatcggcacataaaacgtgttattttttacttgacttttatctttce
catgtgatatctataaattatagataggaaaaatttatctgtaatttagtgatctttctagtgtgataaaacgtcag
aagtactgagagtggagtggacattgatattgttactctcagtaagttttcactgattttictcagagtcatgaagg
aacaaacgtttgttaagtccttatcacttattagataacacaaaacatgttgggggggtgtgtacagaggtgagtaa
gatgtagctcccattctcaagtcgcttacattctaatgtaaaaggtagacaaagcattacagaagaagtaactctge
tatagaaggttgcaatgaagagaacattggaaacactaattttaccttataaagaaggtttcataaaggaaggcaag
tttgagctggggtgaaaaggaccagtaagggttgactttcaagccaaggagaggaggggaagtgatgttacaggcca
aaggaatggcattgtaagaagcttgttggcataaaagtgtttagaatatggcagcgaattcattatcatcagattgt
ggtgtctgtatgttgggggtgggagagaattgtggtggcaataggcaacaagataaaagaaagtaaaaggtgttatg
gaaacttaatgggtccagcttacaaatgatctatgcatttaggggtectttctettttecctgataaacctectectaca
aagagccttgttgcggataccatagtgtttectttggaggaaaataaaaactacaaagctttgtattttttgecacaac
tggattcagaatataagtaataaaaaaggacaagaactttcaaaagctagaagccattaaactgagtcacttcaggy
ttagactatcagaactggggatttagaaagtctcagaatggaaatcgaaggacaccaaagacaaattcggccttttt
caaaattttattctagtttaacatattcaaagaaagggaaggaaattcttttcattectgtgtgtagtgacttecty
ctttaagaacttaggacttcagectgtactatcagtattgtaggecacttaacattattatggttaaagttggeattyg
gagagagcctaggaacctaactgectgtttgtttttatatttceccaaccattggattecccaagttaatgaagtectgtt
tattagttgagggtagectcttaatgcatatattttaatgeccectteccracatggaatcataagetttcagaactgyg
agagtacctgaaagagatcatttagtccaaccttctcattttacagatggggaatctgaggectagagaagttaagt
gagttgaacaaggtcacacaggtacatatggtagccgaccatccactgtttatgeccaatattecectttacgttttge
ttttttgcttgttegttttaacctcteccaaattttactgacttcagaagtttctagaactaagttatagecatgtttt
gagttctaatgtcactttccgatecttctttaccttttttctacctetgtttgtatttctggttectggttaagtgagt
ctggtaagcagcaggtgttctattttatttettttatttttaggatagtattacatgtgatatatatgtctttgeaa
acatacataatttgaagatcttaaaatatttgcactaggcatacccacatttaatagtatgttaaatcttttatage
aattatgatatacatgggtgaagaagagttcctaatatggectttctgattaactgtatctgtttatatectgtgttt
tcttcaggeattcataacattaagcaaattcaggtgtactgttacttaattgaattaatcagtttgttttgtacaag
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tatattttatttttgttccttgttgtataatctggtaggaatggggaaggggagatagtgaataaagagatgtatac
ttcttgectttgaggaatttaagttttcactgtataccaattttttaaaggtatttactatatttcagtgcatattt
tatttgacatactttatcattttgtggtaaaccttitagctttactaattttcatctattaagttttcttttgtaaga
tggtgatagcecttcatcaaagagagtaaagaagagacctgectacctagetgattectatggraaatctcacttectetg
gaagcttttcectgttaatcttattecttcagtttetgectettgtttcataaaaactcattctttaaatgettatte
atttctcttgtctecatataaaccaatatgaggtactggtatcttttgagttttagttataaggaagcataaatggtt
aaatttaaatggctaaaccccatttgeccatttgtgtatctttaattttagtttgttgagagacttatcactaccaaa
ccacaaagaatttaaaagaaactgtcagtaggtataggtggaaggagggcatttatcagagattttaatttaagaag
aaagtcttcatceccttatcctaccaaccccecattecctgagecatatttatcattactagteccagecatatttgeteee
atatttcctatgcttacctgtgaagattttcataactttttccttgetttttactgtcactgttggttetgtgattt
atgacagatactgctcttgtaggaatgctggctttgactgaaatttgttactgecttttgtatttaaaactttttttt
tattataagtagaattatggaacagtagtagaaaaagtttgacttttgtaatcagagatactgagcttgagttctgyg
ctctttcatttgtatactgttatttggggcaagttttttaatgectcttaagtettagetttctecatatataaaatgyg
agataataacagttatcacgtgattgtgaggatgaaacaaaaaaaagtggaaactctttgtaaggtgtgttcatetyg
gttgacacttagtagtcattacttccactttcecgteccatatagtectettaacagtaatatttgagaggecattttta
ttaaagcagtcttaaggagtgttcgtcaaaccacatgttctgggatcctgagaaagtaggggaagtttagagaacty
aagctgcacaaaactaatgtttattttctgttgtgttgtcctgagaccagcttcttagattgtgtttectagtecta
catctctgattccttataaaatattccattatgaattcttcactattgacaatttetceccecttttatcttaaaagta
ccaaagaaagtgtaaaatgtgactgtcttgtcagtectectttttectgtttttcatgtcagtgggtatgaaattact
agcaaggatgcatatatgtgcatatgtcattactaaatgcattttctttctagaaaaactcaatatactaaattgta
ctaaaaaggaaaagcttgttttgttttgagtggtagtatgaaagttgttttattttaggtctgaccagttagaaacce
aatggattgtagtttatttataattagttaaaccttcatgtgaatttggttttgaattacctttaaggtagagaaga
aactatatagatgtttttcagggtttctaaatgtacaatacaggttcacaatcacttatttgaaactcttggggeca
agtatgtttccattttcagaaattttagttttcaaaaggtagcacagataaatatacttttacataaacaccccagt
ggggtgtgggtcagtacctgaaatgaaatgttttactcttcgctctaagtgtattaaatattatgtacaatcttatt
acttcagatcaggatttgctgtagttgagtttgccataaaacttaagagaaaattttagatgttttgaacttttggg
atattgaaattgcaggttaaggagctatggacctttatttgttttaaaatgetaagagtttartttaagtaattett
aaaaaatttgttttgcatagtagttggagttaccagggtactgctaaccacactgatatgtaagatctetttcetgag
ccttttattgtttgtaaacatggectgttaatcattagaaagccagtacatactaacatatcactgcetattaagaca
aatattagcatactctagtaatgacaagtcagcattttactattctgtattgattttacttattetttcattactet
catactgtaattaaaacttgcaatctgagagactgttgaaaaaggtgatcgttggettttcaacagggagtaaggte
tggtttaaaaazaaattagtaagcatttggccaagtagattaacaacattcagtttttctttactgtecttatgett
ttactatttttaacatatatctttttgaagaatagtttgagaattatgtatgecttaactatgagatacagatactat
tgaaactagtcagttgtttataggtacttgtaaaattaaaaatatattccaatagcatgecagatttttcatagagga
aatttgaaagcatggaagcacctgaatttacagtactctgtattagtggcatcacaagtttttaagcaaatgtatta
gctctaattgcatacacttaatcttttaagetttggttttattattataatatgggggtgataacagtatctactta
atagaattcttgttattacatgaaataattaatgttaaacacagcataatatgtgtcacattataaagattcaggcea
atgtttgttagtattagtacttttttttcttcctaagtgcaaaagataactttatatcacttttaaacttttetttt
agTTGTGCTGAARAGACATTATGACACCGCCAAATTTAATTGCAGAGgtaggtatgaatgtactgtactatgttgtat
aacttaaacccgatagactgtatettactgtcataacaataatgagtcatccagattatcgagtgagatacatattt
aagaattatctttaaaaatttcaaaaattttaattttactgttgtgttttaggaaaaagtattgcataaagetatta
atattgtcaggaagactaaagtgcagcatagactaagaattaggaaaattcctagactaaaaatagtataaggagag
ggtttacctactatttgaggcagttggtctaatagtaagcaatcacagggagaaagecagaactacttaactetitcetyg
tgttgaggaatgacataaaaggtaggaaaggatataacaaatgttgataagaggagtctgatggatgagaggaggga
actgctttaaatgagtttctacttcagacataagttaattctcagagecccacaaaaactttcacttttatttgtgaa
atacaactcagttctcatggcttaacactttaaaccatgagaaaactgaagagttgagaagcettggecagatgcetget
gtgatagtcaaaaagaaagtgggtgccatgagctactattgatgtatttgccattgatececctectgaaaatctagaa
tggactttcagacaaatggtttgaaaattctaaatcactaatgattgagatttagtataggtttactaagaacgggt
tttttttgtttttgtttttggtggatttaggctgttgcttactaagcaaagcaggctttagttgaggtttatcttge
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tttaaacagatatttaacagattttectggaggtttttgtgtaccactgggaaaatgaagttaggcagatgactaag
tgaaagctgtcctgctgactecttataatgatagtcattgtctaccagaagatectetectgtcacaccaaaggataa
ttgattatatcctgtaccatattatgagtcacctgattggagatataagacatacttctcacatatttagatgacac
aggttagtacattgaatatcagccagggtttttaaggatcttaatagagtggaactaaggtagaaactattaagage
aattaatagtgatatatctatagtcctgttictaaacaagtttttttaaaaacctcaactctgactatagtgaacaqg
agaagtcttgoactcttacaattcatgtgagaagacctgaaactttgataacaattatatacattttgtgagtaatt
tctttggtgtatgeccttcacatatctctggtatgtgacctatgcectgecagteccattgagecatagattcccagaatgta
ttctecctgcagaaaatggaggaaaataatacttggettcectaatgattacatgtgtatacaacactaacatttgea
agaccacctttaaataacacacttagcatttttattttatgaaatgtaatatgtagttectttgcatagtttatecta
ttagtaatctattctgtctttggaatatgttttgtgatgatgaaataaatactataaatagtattattccttttgea
ttgagagtcctgacgaaatgtccatgtgacagttcattttgggtttagectctacctctaatatgtgacctatgectac
cagtccgtatagecgtaaattcccagaatatatcctcecctgaataaaatgggggaaaataatacctggettecttaatg
attatatttaagacttatcaagagactattttctatttaacaattagaaagttaagcaatacattatttttetctygg
aatccagtgtttcttttaaatacctgttaagtttgtatgcaacatttectaaagttacctacttgttaattaaaaatt
caagagtttttttttecttattctgaggttatctttttaccacagTTGCACAATATCCTTTTGRAGACCATAACCCAC
CACAGCTAGAACTTATCAAACCCTTTTGTGAAGATCTTGACCAATGGCTAAGTGAAGATGACAATCATGTTGCAGCA
ATTCACTGTAAAGCTGGAAAGGGACGAACTGGTGTAATGATATGTGCATATTTATTACATCGCGGCAAATTTTTAAA
GGCACAAGAGGCCCTAGATTTCTATGGGGAAGTAAGGACCAGAGACAAAAAGgtaagttattttttgatgtttttece
tthcctettectggatectgagaatttattggaaaacagattttgggtttetttttttecttcagttttattgaggtyg
taattgacaagtaaaaattatatataaatacaatgtataatatgatgttttgatgtatgtgtatatacattgtgaaa
tgattactacagtcaaactacttaacatattcatcacctcacataattattattctceccceccagggtgaaagecattt
aagatctacaagctacaattttcaattatacaatgttattattaactatagtcactatgctgtecagtagagettca
gatcttgttcatcttgtgttectecoccteceoccacectecagtececctggaaaacaggttttaaagatagttgectaateet
tatttcttctaaatitttaaatcagttgectgectcaatttectatatgagaaatgactgattgatttecatttttetgt
tcacgctaccattttcatatcatactagcacatgttacccattaactgtattgecagatttggtetcacaaaattett
ctaaaataacatttttaaaaagcatattaatcaaaaataagctttatatttctgaagecttgtttgagecatagaatge
ctttggataaaataccattacctagtaaagtgtgaacttttataatccataaaaattattcttttataagaatatte
ataaatgtagttagattaatagaagattctcgattctttgatcagaaaactaaggactatattgaaaaatcagtgac
aaatttaattcttatagtacatctgaaagaaaaaagaaaactcttgggagaacttttacagtgatttaattttgetyg
ttgatatatttctttgggtggtaagtatggcaaaacatgttaaaatttaatgcaaagagattttgtacatttttcca
tctctaagaaggacaaagcectaagcccctccagatagatagaaaaactcatttagagagttectecttcatgttaate
taatttcttcttaattcagectgtaaaacagaaatagaatgatcgtattaatcatttaaagectgtgtaattgcataga
tteccttgttectttacceectettatatecttgtttectatecectttgtgactttttttgecattatatataaggatgee
gaaatactgtttattgttgatagtttacaaaattgaatcttacattagtgcataattttggtgaatgttgaagatta
tggtagattgccttacatttctgeatattgtttgecacecttggaatgatagecactggecatgaattatagagetgagga
tctaaagatttttactttgatttateccattatcatctgcagggaaacaattgettttactgattaaaaatgcagge
tgggcacagcggctcacgectgtaateccagtactttgggaggeccgaggegggeggatcacaaggtcaagagatcega
gaccatcctggccaaccaacatggtgaaacctcatctctactaaaaatacaaaaattagetgggtgtggtggegegt
gcctgtaatcccagetactcaggatgetgaggecaggagaatcecgettgaacccgggaggtggaggttgeagtgagecyg
agactgtgccactgcactccagectggtgatagagggagactecatctcaaaaaaaaaaaaaaatgcagtagcaaaa
gcgatggtagaaatttaaaacagagttgatgagcagcatatattttggtagtggaaaaaaaggtaaaaaattttttyg
taataaaatagaaaaattttgtaatgtggaggcgcagaacactagatttaagccagggggtcttaaattgtgttaca
ttccttttaaagtctgatggaaggtataaatgttctcececectcaaaaaatgtgecatagtgtacataaaattttgeagt
ttttattacattgaaatatattcttttagacagaatgtaaaagaaccttcatgaaaactatgtcacttttttatgea
aaaaccagtggctactacatgagagcaatgaataaatctaagtggtacaaattaaccaaaattaagectttagttctg
ttcaatactaaattttaatgaaaagactgctatttaacttttaaaataacaagttgaaactatgctctttgactttyg
actttgcaacttttatatgatctttgatatccaatcagtgttgactttggtaaaaagtgctgaaaatgetattttac
aaaagaaagaagagtaaatggaatctgtagattctattgectgatgaaagtagacgtgtcaagaaataagaattcte
caaggctcttcagataaattcatgtticatcattttctttgectticaagttactgagatcatttttggeaagatety
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tatcattaatgctgtgttaggaaagaaaagattatgactccacattttactttcaaggttgaagagttaaactgttt
aaaaagagtgtatgttatcctgtaaacagcagtatcaggctgtagaatttgtcttctgaaagcagggaacttatata
tagcaaagaacttcatagtgctcccatttcttgacaaaacctectecgagaagetcttgattgaaagtcttggetttca
tgaatctggcagctttcacaatagtggatttttcatgacaaatcatcttacacagggaattattcaagggttggeac
ttgaaacagtagaatactttcacaacaagagataagatttctttcaggattgatgacagtcttgcacectagegeat
actgatgaagagagcagtgggtgaccatgacatggagagecttctgtctttaccagtgecccaatatcagatgtgttyg
tctggcagtaaggtgtactgtetgcctacagaatactgaggtttcttcaggagaagttttttggtaaagaaacttta
ccattttgaaagtgttaatgtttitctgaagcttccaaaaagattccaaaatgggaatgtttecttgattgtgtcace
atgcttgcatttgatgaaaacttgtagccggctatactgagaaatcatatctgaagaaaggtggtacttccaatett
tttgtgacctactttattattgttttittaatgtcagggttttttttggaatggagaaaagtatttgatagaggtat
tgcaacagtcttattcttcttecatgectacaagtatatttgactetttctaagatacttgecttcactgttcaactgt
gtgactttttgtttgtttagcattacaatcaatatcctagtaggatgatttaatcaatgatttttaattggaacaaa
tagtttttgtaatggtctaggcttttccaacttaactgtgctctcacatgtggtectectttttecteectetttectee
ttcttatacactctcacccacacacatatgcatacataccctgtctgatgtatctgettecttcagaatagttggcetyg
tgctctgctgatgatgagaacttgecatttaagaaggacttgggatagtccatgtcatcatgttcagggataaaagt
aaaacccaagggcatttaaactttattgtattttattttctgtttecagtccaaattaaatccaagagaaggctecca
taatcaaaaagtaaggacatattttaaatttgccaatgggaagatattctagtcattacagtctggtaatactatca
attctgttrtctcttcagaggtgaggggagactatttgatgaaatcgtaagtectgtagggtgttgtgaaatagggece
agaatgaaagatagcaagaatagtgttatgaaaataaaatgcaaagtttataatatcatgtggtaaaatgtaatagt
atttacttcatcagtagaactgctctagtagectgtatattctccatecttgcataggttggaatatcceccaagtga
aaagagattgatgggctaatagttaatagaaaatggagatctgtacatacagtgttaagaatgtagatattaaaatt
gttatatttagctgttacataatattaagactcagagttaagtaatttcactgaaattgattgetttttgtgtettg
gagtcaaaataaataactgaaatctactatacttggctcatgcttaattaatatacttagaccatatttcggatgaa
ttattcacagaatctaaaggagtatcctegtgttcttaccttctttatcectgtgtttatttaaaaaggcaaaaaaa
atggagcagatgctgttggttgaccatattttactgaacagtagcatttgtgtttaggttgaaacagcattagaaaa
ctagatacggattaaagtcagtggtaggtttttttttttttttcttccaggaatgtttcttatagatgatcaaacag
gcacaggaaggggaagtgttgtgatcaatattatccagttaatattagcattcagaggaaaatttgagtcctctgat
acactgttaaatttctttcectatactatcaagtccacaaatcctggaactgcaaaagaattttgagactgttcaaaat
aattaatctctgtataggctcaggctttectgcaaggttatgaaatgetgataaaattggtcttattttgaaagget
cctcagcttatacctttecttacaaatgettecttacaaatgctaaagcatttaatgactectgacttaaagggaat
ttggacagattgaggttgttggtcttggaaatataatactgcaggecttctgtaaaatacttgaaatgtaattgtttt
aaaactttcaaagataccacttgtttgecectgttggttagaatactggtgaaataatttttaatecttttatgaataac
taatttcatcataagaaaacttagctaagcatggtaaagctgttgttatacaactgtggaattcttectgaggagta
actatcttataataaatgtagttgattatctaaagtagttttattcttggaatatctcataataggtttattctctt
cttgtcagtatttccttgtagattgagecctgtggatttgecatttttgtaattgtgaatcaccattataggagataca
tgcattttatctacttttcagtttgtatggggttaactttattagaattatctttaatgttatttigcttatatecct
taattttaattatagacasacattaagaagctggagaaaattatgttctagtgacatttatatagaagaagaatctt
ttttccccetttettttttgaagggagatgaggcagtcatattttggtaaagaatttotagactttgecagaggtctce
ttcaaaataatctggctcagagtcttgacatatcctcagcagacatggtgcaaattagatggcagagtggtgggtac
aagttgaccataaaataacgcattaggttagtaatgcccaaataatactttgggttttcagtgttgcagagaagtca
gacaactgatagttattataaagaaaaatgttctgagagtgaggtaaccgcttaagggaaggaagcctccttctgtc
ttattcactaatttacaagaagataattgtgttacacttccttaggagtcattcatttgtatatttgacacttttge
tttatgaacatgtgaagattattcaaaagtaagctgttggtgatttttttcttccaagaaagcatgccacagggcaa
cttetagggttggttctcatctagtecctgtgetccacactatectgecatetgecacttaagtttcaatattagataact
cacatgtttaaactatgaagaaagagttaaaacatcctgagaatgctagtaagtatgtatttttgaaaggacttecea
aaatttgagtttaaagaggtaaactccttttacatgacaaagttacttagaaacactactgctgtttcecteteect
tgccttcteccetgteccatgeatacecccagetgtattccagaatgatggecacataaagtaaacattcatatttatt
tccctttttttgtttttttttttttttﬁttttttttgcttgtttgttttgtttttttgtttgagacagtctcactca
atcacccaggctggagtgcagtggcaacatctcagectcactgcaacctcectacctecctgagttcaagegattctectyg
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cctcagcecteecgageagetgggattacaggegectgeccececacgectggetaatttttgtatttttagtagagatyg
gggtttcecgecatgttggeccagactggtettgaactecttgacctcaagtgateccgeccaccteggecteccaaagtyge
tgagattacaggcatgagtcactgtgectggectcecttattttttetttggttaaacttttagggaaaaagtttgage
tgcttttaattttctttttgtttttaaataaattattaaagtttctctatgttaggaactcttgtgtacatgagtte
attgagcttattcttaataaagacaaatcttctagaaataatagttgtatctttaaatgatctcaaggaaaatgttt
ggtttctctggggaatgaattttcatgacctaatcttaaatcaggttattttttctageetgtttactaaatttcta
catgttataacctaatgaaattttcttacttectctttatttaaaacaaactataattactgtctttttaaaaatct
tccaatgtggegttcttatttttcttaacatttgaattttectgggecaaaccatgttactatgatacacattattt
aaggctgttatataatacagtaaaattgtagaactttcataccttgaaggatcttagecaattatttaattcaaacce
attctaacatagatgataaaacagatttgcagggttgggcacggtaogctcatacctatattceccagcactttgggag
actcaagcgggaagattgcttgagecccaggagttcaagaccagettgggcaacatagtgagaggctgtctctacaaa
aaaatatttaaaaaatagccgggcatggtgtcacgtgecctgtagttccagetgecttgggaggetgaggtgggaggat
tgccagagcctgggaggttgaggctgcagtgageccatgatcacaccacagecactcectagectagagectcectgtgtyg
gcaggctctacacttcagataggcaacagatcgagaccttgtttcacaaaacgaacagatctgcaaagatcaaccty
tcctaagtcatataatectectttgtgtaataataaaaaccccatcttctaaccttaaacctggtatttttttectacga
aactatgttctgcagtccaaattatttttctttattattttgaatcectaaagtagaaatagaaacttagaaaaataa
aaagcaactcctttatgacatatgaggactttttcagttttaaataagaaaaacccaactcaaagtagcttaaataa
aaggagacattttttgacttacataacctaaaagctctggcctggatctaggtgectcaacagatctcaagagtatcet
ctcttattctctetececctececttaccctectectettttectetettetgtatatatgttattttcaaacaggetete
acaagtagtggcaagatatagttcctaatagettcaggtttgcattctacctactttagcaactatgatgagaagag
agctacaatttgagcaaaaatttgtagggtgagttctgatttcectggattgaggcacatgectattattectgaac
caaatattctgtccagggaatggaattctctggggcatgtatctaaagectgaagtgtagagecctgecacacagggat
aataatagttttccaaagaaaaatcaaggaggggaaagaatgttggaaagagaaaaaaatatcagttgtctgcttca
catttgttctcaataattagtttcatagaagtgaaatactgtgtaacaccctaaactttagagattecttecgtagaca
ggaaaaataagaactcaatgaagttgtgacttcattcaaatcacgtagtttatatacatgctattagtaaaacceag
gacagctgagtacaagttttacccttatattcacattgaggtccagatectggttttgaatgagataattacgtgea
gtcggactgttttctgatcctaaaaatagagacaataatatctatettgtaaagttatggtagtgttaaagatatat
aaaatgttggcaagtaccttaatatacaataactactgctatatgttgtcattgtaataataatcatatttcttect
ttgttgaattgctttcctgtagtaatcttattgtgatcatcectgaaacatagattteccgagecttcaagcaaacacta
ttatgttgaaaaatctacattatttctaagtttagcagtgccagtggaaagtttattgaaatagaaaattacttttt
taactgaggagtgtagattgtgaattcgtgattcatcttcttaggagatgatcggaatattgataaatattgatgea
tagaatatgaacaaaacattacatatcttgtgctgtgatattaaagtagtattctgttctggtagtagtatggcagt
attttaggtctgaaagatgtacataatctgtactttgaagtctgttttttaagagattaatcacaagagatttacat
aaaacaactaaggttaaaaataaatggtggattagagatacatcaggcaaatttcaatttcaaaagcagatgacaga
atctcagtatcagggtagcatttaaagcaaaaagcattaaactggatcaaaaatgtcattttacatcaacacagggt
acactccaggtaaagacttaacagttatgaacgaatgtgctaaacatcaaaatgtattaagtaaaagctgaaagaaa
tgaagaataattggtagaaaagcaatgataggaatccttaatgtacttcaaaaggcacgaagtaagaaggtacagtc
atgtaccacataatgatgtttgagtcaacacctgacctggtatacgacaatggtcctataaaattataatggageta
aaaagcttctatcacctagtgatgttgaagecgttgcaatgecaatgtatcactecacatgtttgtggtaatgectyggtyg
taagcaaacttactgtactgtcagttgtataaaagcatagcacagttatgttcagecacataatactttataatgata
aacgaatatgttactagtttacgtgtttacagtactattattttagcatgtgecttctgettattaasaaatgttaac
tataaaataatctttaggcagatcctacaggaggtattccagataaaggecattattgtcataggagatggcagetec
atggatgttattgccccttaagaccttccagtgggacaagatgtataggtggaagacagtgatattgatgatectga
ccttgtagaggccaaggctaaagtatgtatttattagtttttaacaagagtttaaaaagtaaaaaaaaaaaataaat
ttaaaaatagaaaaaatcttaataaggatacaaagaaaaaatgtttttgtgtagctgtgtaatatgtttttgtttta
agttaaatgttacaaaagagtcagagttaaatttttttatatttataaagtgaaaaagttataaaatgctaaggtta
atttactgaagaaagaaaaaatttttaaacagatttagagtagcatgtttataaaatctacagtagtttacagtaat
atcctaggccttcacattaactcaccactcacccactgactcacccagagcagcettccaatecctgtaagectceccatte
gtggtaagtgccctatacaggtgtacaatttttatatcctttataccatttttactgaaccttttctgtettttaga
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tacacaaataacattgtgttacagttgcctatgatattgaatacagtaacttactgtacaagtttgtagcataggag
ctgtatcatatagcctgggtgtgtagtgaactataccatctaggecttgtgtaagtatattttatgacacagtgatga
aatcatccagatacagtttctcttaagcaacacataactgtatatatatatatataggtggectttaataataaaata
atgaaatatatttctttttttctgtcattgacaaaacaattaccagtcttactaattagatcaactgraaaacaaaa
tctcactcaaaaataaaaatatgtaagtceccattecttgattacaattcattagaactggagatttttaaaaatgtt
taaatttatatggaaatataaaatcatgttttaaataatttttgattcaatgaggaaatgtaaatttagaactaaag
attaataactagagatttataaaggcaaaaatgttaatgaattaggaaacagtaaaccatttgaactaatctaaata
ctgattgcatgaaaatgccaataaaatcaatacatatttttaaaageccagtcaaggataaaagaaaagagggaaact
aaaagtgagacattaagtatgagaaaggagataaaactaaagtgtggaggtgatgttaaaaattatattcaggtetyg
tgctaatcattttggaaatttcagtgagaagtgggcaattttcagtgaatatatcattgtaaatgectttgaggagag
acaaaatctgaatagaccctgcaataatgaaaatgtctaggagcecctcaagaaatacctggtttaaattgecatttca
ggtggctggttatcacaccttgaagtatcaagtaattatgttatctaaattggaccaggtgttagaaaaatatgtga
gacttcacaggtggctgcttatgtageccttataccttaatctgataaaggtagecatatatttaaaaagagagaaaa
ccagaaggtacaatttagggaaaattaaatacttctatttggccaaagtaagagtacattcaagggaattgtgagag
gtaagagtggaaacagaggttggagctgtatttttatgctgtgattgaattacagtgtgtgataaatattgetectta
tttgggtagattaccatttaacattttgaattaattggtaattggattaatcttaacttttaaaaaactaatctgag
agtggtataaaggatagattacagaatggataaagggtgataaatcagttggctatggcaaaattgcaggaagaaac
tgaaataggccacagaaaactgaaactgacattttgagtagtatttcagaatcaagatctggattttggcaactgaa
tagatgcgtaggaatcaaagatgagtatactaaatgaacttaatctatgatttgtctgtecattttattgtgtacecat
tagtgtgtatgcatgtatgtatgtgccaggtagttaataggctgactgtgtctettagectccactectgetgectagg
cctttgccatagtgectggagttcectcacttcectettttectgtaaccctattatattactgectgteteteagetgtgt
ttcattcctcaagcagaaagaagatgggaggatcatatagtagttgactagaagectgtggagtttgagtgectgggat
tatatctagttccattacttatgaagattatatctagttccattacttcacctcatctataaaatggtttaccaata
gtacctaccttacatggttttatgagtattaaattatgtatttctaaagacatttagaacaatacaaagaatatagt
gtgggctcaataagtgacgatggtgttagttattagaaggecatcgagtgectggagaaaataattgaatatcattga
tggaaataaaggaagttttccacgttaaaaagcttecggtttttggaaatgtgtgttttcagtatttctgagattace
aggtagaaattccagccagatgttggaattctgcactggcagttgggaataaagtcatgttaaaggagataagtttt
ggagttattgtgtaaaattggtaaagcactggaatagattggtttgacagaggggaaactctttttgagataggect
atatttagggacaagagaagagacaaccaataagggttgaaagaaaccttgagagagtaagtectatgacagaagceca
gggaagtttcagaatgattgcagaaagatcagccaggctecttcecectgttctecategtggtgecaggatcaaggtgaaa
aggataaccccatgcaggaattttgcatétgcaggctccgcttcaacatctgtttaggagaaagtgqagacaqactq
acctgagtaactaaggtcttggaacagcttacaggtcagaaccaggtgttttccaaagctagatatactgttagege
ctttggcaacagaagaaatgaaaagactgttgtctgctgcacagttcgaggggccaaggcagacgaaatcecctggaga
atgatctaaaggtgcaggagtgtgagttaagaaaaaataacttctcagatactggaaactttggttttgggaccecag
gaacacattgatctgggtatcagatatgacccaagcattgatgtctacagectggacttectatgtggtgetggaaaa
gccaggtttcatcattgecaggtaagaagtgegggacaggetteattggtgeccaaatagaatcagcaaagaggaggcce
atgcgctggttccagcagaagtatgatgggatcateccttecctyggecaaataaattctecatttetacccaaaagggtaa
taaaaaqgttttcagtgaaatgtttasaaaaaaaataaaaaaaagatcagccagcagecaggatgggattgtgaaaac
agcaggaaattagttgttgacaaagcattaatgaccattaagaaatcagectcecggectgggeatggtggetecatecct
gtaatcgtaacactttgggaggccaaggcagatttcttgagtecaggagttgagaccagectaggcaacatggcaaa
accctcgttcecctecttaataaataaataaatgaataaataaacaagcaagecaagcagggettggtgttaggegectyg
tactcctagectactcgggaggctgagggggttgaacctgggaggcaaaggttgcagtgagccaagattgecactacty
cactccagcectgggtgacagagtgagaccatggecacceccctececttcaaaaagaaatcagectcataatcaattt
ctctggattaaggagtaagagecgtctcaagatttgetgtttatagagagggaggctaatagtttgagagagatacag
aatctagggagagtgtgggtttttggtctttcagttgtttgecagecttggataaagaatgaagattacttgageat
attatttagagacaagtggagagaataaaggcacatgccagataggagataattaataaagcacttgtccaaaatag
aaacttgttgaacaggaagagacgtcaagtataaggagattttaagatgggagaagggaattttgagtgtttgtatt
ggatgacctcagggttcccagtaaagcaggagctgaattcatcgaaggtgatgtgttggtcaggatcaagagagagg
ttgggagaacaaagtgctaaaatcgttgtggtcaagagtttasaaagtgtataccagaagagttattgagtgatagg
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ggtttgaaataggcaaagctgtaggaaagggggctggaaggaatattaggaggaacactaaatatacttctgaggte
tacctcectggtctgtgaacataaaggagctgaaagagtaatggctgaagttctttagtttagectaaagttttttage
taaagctagaattgttgaaagttgtatttgaggaaaaaaagttaaggatacagttgaccgttcgataatgtagececca
ctgttgaccagaagccctacccacaacataaacaggcaataacacatattttgtatgtgtattatatagtatattet
taacaataaagtaaactagagaaaagaacatgtatcaagaaaatcataaggaagagaaaacacatttacagtactgt
actgtatttattggtaccatacatttatgttgctgtttacaagatgaagcatctgtctgaaatggccagecagetaca
gctgtacctatctactgtacatatcaagcaagtecacttitattcttataatgtctatgacttctttctttgaaagege
ttccatcatcactgttggcacttcatatgggtctcatggtgttaaggtttacggecattgcactagacacaatgaaaa
ctacacaagagggccgggcacggtggctcacgectgtaatcccagcactttgggaggceccgaggcgggeggatcatga
ggtcaggagattgagaccatcctggctaacacagtgaaaccctgtcectcectattaaaaataaaaaaattagecaggeat
ggtggcacgtgcctgtaatcccagctaatcgggaggectgaggcaggagaatecgettttteccagaaggegtaggttyg
cagtgagccgagatcgtgccactgcactcecagectggatgatagagggagactcectgtcgecaaaaaaaaagaaaagaa
aaagaaaagaaaagaaaaacacacaagagccgtgagagagatagettttgattgcaatacacaatttactggagaga
tgagctgatcatacagagatgattagtgtcacacagtgttttaaacagattcttgcaaccctggagttcactgecagt
agcaacagaagttagctatgagattttaacagtagtatagtatgtactacagttaatattaggtagctatgatttaa
tgctgcatctttgecatttgtttacatttatcttgactacaagtggtattatgtectggtcttaaggtttgtgtgecata
tgttttgatgaattttaactttttataataggtttgtgtatattttatggcagtaaatgataaaacagactaatcta
catatattttatgtagtcatgacataaacctaactttticttaactttttgatatttctagtctatgtgtttcatet
gcaggttttttcaaattgttgaaatctctgaaaaattttattgaaaaaaaatccatatatgtaagtggacccacaca
tttcaaacctgtgttcaagggtcagetgtgtaaataattttcctcazaattaaagtggaaaaggagagttactacta
gtagaaagtagaactgtacccttgggcaggggtgtgtgtgtgtagttaaagatcaatttaacttaaaaggtcttgat
tagagaataaaaactggcceccttattagectttaatttacatgaaaaatgaaaaattttaggccaggcacagtggcecteca
ggcctgtaatcccttaactttgggagaccaaggggagtggatcacttgaggtcaggagttcaagacagectggecaa
catgctgactcacccttcectactgaaaatacaaasagttagccaggegecagtggecatcectacagtgetagetact
cgggaggctgaggcaggagaattgcttgaacccgggaggcaaggttgecggtgagectgagatcgcaccactgcactce
agactgggtgacagagcgagactccatctcaaaaaaaaaaaaaaaaaaaaaagatttgaaaacagagtattttttaa
tctgcaagagctttacagecttttattcatatgtataagettttaaagatgactaaaattttagtgtggacttteca
ctcattggaaatcctatattgecaggtgttaattcaattttagtgagtgtgecatcatggctcagagagataggactag
aatgaggaggtcacattggagactctgaaacagatacatgtgagcctceccaactttttaatatttgttaatctagaa
gtgttgaattttgggtgctgacaaggcagcaggtagataagaattgcaaagttaagaaaatagactgtaatattgat
ggtaaactaattgattaaattttaaaatgtacttttccatgtttttctttgaattgtcagtaattttgtttcaactyg
gtattcatacatagattattcacccaatgttgacaactagtagatttatatattttttatgttgectatectttttt
gggtaaggattaacagaatgtataatcacctacattataggtacactactaatcacttgctacttgaaaaaacctaa
agctttgaaatctttttattattgéacacaaacttatgccaaaaatggagataaagaqaaaaatgtcatccactaaa
ccccaacaaataatgttgacaatgtggtctactegtagactcgecattgacttaatttttttaaatcttattgecatat
tttgactagataataaatgcatatggttéaaaaattcacatggttcaaaaaagtacacctcccactcatcttccatg
tgatatttcctttctgettagecaattctgtatttatcttgctaaacatgaatgacagttgtttgctgaaattacatt
aaatgtgacgtaataaaatcattgtaagtttacattttttaactttaataatttttaatgttttaatgaagagtatyg
aagagtagtagtactgctcttcaaagtactactactttaccttaccttttactgttttgttaagaaaattaggccgg
gcgcagtggctcacgectgtaatceccagecactttgggaggecgagacgggeggatcacgaggtcaggagatcgagac
catcctggctaacacggtgaaaccecgtectcectactaaaaatacaaaaattageccgggcatggtggtgegegectgta
gtcccagctacacgggaggcectgaggecaggagaatggecgtgaacccgggaggecagagettgcagtgagecgagatege
accactgcactccagectgggegacagagcgaaacteccgtcticaaaaaaaaaaaaaaaaaaaagaaaaaagaaaatt
atatagaaataaaattccagctattccaaaactgcaccttgaatacaggtacagaattgctaaaaccgtgtaccatt
ttgtagttttagcatgcttttgtgtaactgcatctggtgtttgatectcatgagagecctgttaaggaagggtacat
attattgtcctcattttccttcgaaaacacatcagagtttgtattttgactgtcagcattcaaatacaagtcetttta
tttataaaattttggtctttatactgtggctaaaaatcttaaatcacttgtcatgatttgaaatggtttataccgat
tttttttgacatttatacacacatacacatatttttaaattgtctataataaaatcatgctcatctttgaaaaaata
ttaggagtactacagtggatacctacatacttgctattcagcatacctggttttttgtttgttttttgagacagtct
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tctetgtggteccaggttggagtgragtggecacgatctcagetcattgcaacctecgtcteccaggectcaagtgattyg
tcctgectcagecteccaagtagetgggactgecaggtacacatcaccacgeccagetaattttttgtatttttggta
gagacggggtttcaccatgttggecaggectggtctccaactectgacctcaagtgatcageccaccteggectecca
gagtgctgggattacaggttgtgageccactgcacctggectgtttttaaattcacataaatatgttttatattttte
attagggagaagaaggttgtgtctacaatttttaagacattggggagatttagatgeccagtagtaacttaaaagaga
aataattgcaaattctttttcctecttgagtatactttcatttaaggtacagtgttctgtaagttacttttacegtta
aacttcttaatgtigcttattgtttgtcttacatttttaggttggatttttcttaagtcacatgtctaataaaaaaa
acccttaaatacctcatttattcegtcttcgttagtgaatgeattgttgtacatattagattttictectttagataac
tcagcttccectattaagtgecacatgtattacaaaattttatttatgttttattgtttaataaactcttgagaact
agatacattttaatcatttgtaatacttacattttctaaaacacttcatttttccctggtttcttcaacaaagagat
gcatgtagtacaaggatagctttacctgtgttagaagattgtitcacacatttacatcaactgecatagtecctgtttt
tgttgggccctaatgeccageatcactttttgetactgetgtttetgecttaaaggcaatatgectetgtetagtttyg
ctgattctgatactctttccecctggaaagtaggtaatcaagtttgtgaggagetgtgtgtttaaggagtccataaat
ccttgtggggagccctaggtgtatagagecatagetgtagggcagaggectttgacacttattectggatatgecagtgy
cctttgectatggggttcatgggtecagagegectgttgtgacctttgaataaatgggttgttatgataattgttttaa
gggaggagagttattctgatatcectttgrattgatattgectettatttattattgagetggatttaagtattaatceca
tttaaggtcaaatttctaatgtatatatgttcttaaatggctacgacccagttaccatagcaatttagtgaaataac
tataatggaacattttttttcaatttggcttctcttttttttetgteccaccagGGAGTAACTATTCCCAGTCAGAGG
CGCTATGTGTATTATTATAGCTACCTGTTAAAGARATCATCTIGGATTATAGACCAGTGGCACTGTTGTTTCACAAGAT
GATGTTTGAAACTATTCCAATGTTCAGTGGCGGAACTTGCAgtaagtgcttgaaattctcatecttececatgtattygg
aacagttttcttaaccatatctagaagtttacataaaaatttagaaagaaatttaccacatttgaaatttatgcagg
agactatatttctgaagcatttgaacaaattaattagctttgttgttcaactcattgggectaaagaagccaaaagea
atgggttttaatgtagtcgaagccaaattatatttatgaaagaaatattctgtgtitataaccaccaaatacagecca
attctgactagatgatggaagaacctgteccatcagaggtccagecatgaggtecagcagaggteccaccagaggagtt
cagcaatttgctgctcttagggcagggatcaattccttaatatecttaggaagactaggtattgacagtaatggtgac
aaagcaatgaaaaggaaaggaagaagtgataagacgtggecagcaagctgaagtatgatgagtaaagaataggaatca
aagtatgtggagtgttagagaaaacctggatttagatccagattctagtcctatctctgtcattaatctattgegta
accctgagcatatcatctacctctcectttgagtttgecttotcaataaaatgaagagactttgaaatctgagacttect
ggataagtactaaatacagattatgtcactgatgtctgecctetatttatttcectececttttacectaatectetataag
tctacctcagtcatecctgatcectattctacttetctgatgttgttgtcagataggtgtgatcatectecatcagatet
tttctgtattcttagagacagataactttatcaaagaccacagatttattagtatagcatgttaaagtcttctaaag
agtctcattgatgctcttttcatctcagtacaatttttaaaactgctgaatgcaaggtactgagectgttggaagtga
ctgacagatgaatgtaacagattcatagagaaggaaaaaggaagaaaaactcatgctcttectatagtattgatate
agtgtaagagccaagagaaaggtataaagtatcatgcagatattaagggaaagaaaacattcactttagtaatcettt
cctecattttctagtttectettatgtactatgatttaatactgtagtaaagttttaataaaatatgagetatatgta
attaagtgggaggttotggggctaggcacgaggctecacacgtgtaaccecagecactttgggaggctgaggcaggcgyg
atcgecttgatctcaggagttcgagaccagectggacaacaaggtgaaaccccatctctactaaaaacacaaaaatta
gctgggcatagtggcacacacctgtagtcecccagecttcttgggaggetgaggecaggagaatcgettgaateccaggagyg
cagaggttgcagttagccgagatcatgeccactgcactgcagectggacatecggagcaagactttgtcttagaaataa
ataaataaatataaaataaaataaatgggaagttgtgtatataaattataaatgctacattcagaaaagcttttgaa
ggttgtcagacagtttcttaaaggaagttcaccagttctttattgaacattgaagaaaacatacagtttagactgge
attaaaactgaaagaagtggccagacgcagtggtagacgcagtggttcacgectgtaatececageactttgggaggt
caaggtggatggatcacctgaggtcaggagtttgagatcaggctggecgacatggtgaaaccctgtctctactaaaa
atacaaaaattagccaggcatggtgatécgtgcctgtagtcccagctacttqggaggctgaggcaggagaattgctt
gaagccgaaggtggaggttgcagtgagecgagattgecgtcattgcacteccageccagggeggtaagagtgaggectececg
tcttaaaanaaaaaataagtaaataaattaaaaactactgaaagaagtattacaggceatgggaaatagcttgagtygg
aagtgcagcagaaggaaaaagctggacaagaatgtagtgtcagagaataggtatggaacgtgtgagtgactgttaga
ggatcttgaatggggataacagacttgattitcataaatactgagatgtcatgataatacttgaggactaaaccatgt
tttaaggacagttgtatgcaaagttgtaatcgcaagaggaaaaaatagtggaaaagaaaccagtaataaaacttgec
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ttaatgcaggtatgctaagacaatcaaatgggatttcattaattttttatttgccatttatageccaaagattttgta
aaagttttgagcccagtcaggtgaaatagtctcagaaagaaagaaaagtgaatctgagacttggagacattaatgtt
gatattttggttttaaacgtgttttaaétccggtaaaagtgagcttctcacatgacaatattcagtgggtacttggg
agtatgggttcgaatctaggtaggagatatatcgatattttgggcatcatcaggaaagggagagtagttaagecttt
catataaataatggtgtggegtttgggcatgggaagtcttggaggaaaggaagaaaaggagagggtgaggactgaga
taagaatggcaacttgggtttaggaagaagaagaggaatcaatgtagagaacagatagtgctgaaaaatacagecate
ttctgtagggattggcagectttrtettgatttttgtettaatatttectaagagatggaaaaagctactatattctag
acatttaacagggttaaaaatgttactaaaagatgatcaatgtggttttcattcaagactataacaatatgtatata
tccaaggaaatttaattctgacttaaaaaaattgttttgcttgtatagattitagggacacaagtgtaattttgttac
atgcatagagtgtatagtttcaagtcagggcttttaggttgtccatcatctgaataatatacattgtacccattaag
taatttctcatcttctactcaccgtttcaagtctccactatttatcattccattctttacattctgattttcattta
ctaggtgtattagtctgtttttgcattgctttaaagaaatacctgagactgagtattaaacaggtttaacectgtttt
ctttatgaattcttctttaattggctecatggttctgcacgectgtacagaaagcatagcagecatctgettetggggayg
gcctcaggaagoctccaatcatggetgaaggecaaaaggggageatggtgagaatgggagecaagaaagagaaggagtyg
gtggggagaaggtgccacccacttttaaatgccagetcacttaccaccaagaggatggeccaageecattcatgtggg
atctgccceccatgattcaagettcecttecaccaggecccacctctagecactggggattacaattecaacctgagatttyg
ggagggaaagatatccaaactatatcactaggtctggatcttgttatttattttttggaacatagtcatatatatce
aaggatatatattgtagaagtccacagaaccatactaatattggacttctgcttagttaggtettatctatctgaaa
catgatattcatattgcagagaagattattttctttagtgattgaggaaatctttactacttatacatttttaatat
aatactataatatttgaagatgcacattttagatgtagtttaattgaaacctggaaatactattaatttgettttta
aagtcctaaaatcaggattatcagattctgaattaatggagtttaaatcaaaaagattacaaggcagtttttcagtt
ttattctggttaattttatcacagectttggaatcctactttgtttatttgettcttgaagttagatttceccagtgaa
atttcagtatcacataaagtcttatgaaatggctcattgecactttgaactttgagtcaaggaagtgaaatttattga
tagattgttggtgtaatatttatcctgtttgtggtagettttttgaataataagtgtcttagaagaccatgttggag
tagcctgcatgcttttatcaaacatattaattatgtgatggctgatactgetttagatattacatagaaatagtagt
aggtgtttactaaactggaaatttcatttaacttggtttagetttgecttgttctcagtcacattgataaaaatgta
agacttttgtttatcttttagaataatgacacectittggtgctgagaattttttgttttatatatatatatatatat
acgtaatataaatacasaatatatttaaatatgtataatatttctcatacactttatgtaactttgtgttcecctgttt
ctctattatcttggcatgttttcttcaaatggcacttcttaacctcctaaggttaataaatttectttgtaatggact
tttgttttctaattcctcagegtatgacaaatgaattatactttgtcaaattatttaggtaactttcagtttttgaa
gtcctgggatcataacattcatcagtctttaatttctgtcattaaggtcattagctataaatgaatttatgagtaga
tttaaaaaataaaacatacaatccttcccttaacacacttteccaccatttggttcaactgectagtgtaaaagecatg
atgaattttgagaagttatattttaccagttactttattttttaccagttatttaaaacagacatgagccaaageca
gaatacttgttaatgaaaatgaggtgttttggaggaaaggaaggttgtgctgcagtttttacttgaaatctgttaca
tttctttacagaaatttcaaatctcttgtttcctgttatgatggtggcattatatacctttaaaatgtgagectatag
gaaaatgaatgatggttaattttttaataaatatttagacttgtgtttttgaaattttttataacattgttataggt
tttatcctectttctettgtgaacatgtagtgatttgtattttgtgatectttgececgecatgctagagacttaagaatac
tatagcaaatatctgtcttctttacatttaaaaatttttcgtgactactceccecctgttgatatectgtecttaaaagttac
ttttgatgtagttcacaaatgtaccagataattatttcatcgtttttaatgettaaagtttttatttgtattaggat
ttttagtatgattttaatgttaaagttttgaagttactctgeccactagaagtcetaattttgggacttactattecatg
aaataggaattgacttttatataagtaataggaccttattttgaaggttcaaactggagaaaatcttacattgttita
tatttttatttcatttatttcagttgatttgcttgagatcaagattgcagatacagaatccatatttecgtgtatatt
gctgatattaatcattaaaatcgtttttgacagtttgacagttaaaggcatttcctgtgaaataatactggtatgta
tttaaccatgcagATCCTCAGTTTGTGGTCTGCCAGCTAAAGGTGAAGATATATTCCTCCAATTCAGGACCCACACG
ACGGGAAGACAAGTTCATGTACTTTGAGTTCCCTCAGCCGTTACCTGTGTGTGGTGATATCARAGTAGAGTTCTTCC
ACAAACAGAACAAGATGCTAAAAAAGgtttgtactttactttcattgggagaaatatccaaaataaggacagattaa
aagctatattttattttatgacatgtaaggaactataatttgttttctattagatctgcaggtgttttgecttactet
ggcattggtgagacattataagggtaaataatcctgtttgaaggaaaaggcecttatggcattgtaacatgagaggaa
tttttcttaacaaggatggttaactgagaagaaattagcatgggaccaatattttaaaaattttggtctataggtag
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aaatgagatctgttctgtggtcttatgtagtgacacaaaccactttttctccattttggecttatgtttetttttett
tecettttttttttttttectttttgttagagacagggtecttgttectattgeccaggectgagtagectaagactacaag
catgtgccaccacacccagcectaattttttttatttttatttttgtagggacagggtctcactatgttgeccaggetyg
gtctcaaactcctgggeacaagecagtectcacgetttggeatecccaaagagttggaattacaggtgtgegecateat
gcctggecttaacgtttcecttaagacttgattattttectatttagettectgtggatttactgattaattttttaacta
ggagagaaatcagtatgaagaggaagtaataaagaatgaaaacatggtatttaaatgtgcaggtttagaaagttaat
gaagtttgaatttgattgatctgtatttagagaaggcaacgtcttattattttaaaaccaactatccgeecctgtgeg
gtggctcacgcectgtaatteccagecactttgggaggetgaggtgggecagatcagetgaggtcaggagttegagaccag
cctggccaacatggttaaaccccatectctactaaaaatacaaaaaaattagecgggtgtggtggcaggegectgttt
tcccagetactcaggaggcttgaggcaggataattgetgaacecgagaggeggaggttgcagtaagecaagaatgea
ccattgtactccagcctgggcaacaagagtgaaactccatctcaaaaaaaaagaaaaaaaaaacaacaactatcttce
atttasaatattaaatgtgaatatttaaagtgagactaaggtgcaacatttttagatagtaatgaagaaaaggacta
actttgtagtgttgctgccttgttaaacatactagatagcatattgccaatctttaaacattctcaatgataggatt
tatttactttttctgatttttagecttttcttttgaaagaaaataagaggaagtttcatttactgcaaaattttaaat
gctgctttgatgtatcagtagagatataatttitocctttatceccagaatccaagtagetggaaaaaaaaatcaaaatat
gctgaacttttttttttttagccagaaacccatttectategtctgtacaaataaaagttaaatatatcetcaataac
ttagaaaaattattttttgataatccaggaagtattagcaactgttttaaaattaagataactagtaagttttattt
agctttcaaaaataggcatctacatcatcatctectgecatacctttaggaatttecectaattettatttcecttecatet
gtactttaacacatgcaaaattgaaggttagattaaatatttatgatttatttgtttatccttgactacataaattt
ccattttattgattttcectgecttatttaagaatatgctatgattaaaacacaaaaaattttagtataacccatat
atatatagaattcacctttttgttatttaaatattattggcttattttcttctaagtaaaatacaattactggctaa
aataattgaaataagcaaaaaaaaaattttaaagaccttgtatacaagattactttgccaggtactgttaaaagatyg
caatgacatttaagacgtaacatccttaaggatcttattttctgggggataaaaaactttaagataaattagaataa
aagatttaaatggcattttaaggtaccaggtaccagataagatgtcacaaggectgtatatcattaattgccaaatga
tttatacaggccagatttctttgttggtcaatagaggtttaaagtgatgaacttctgttgtgtttttttattaagaa
ggtattatcttattagtaagaagtgattttttttaagaacaageattttataacatcaaaagaaatcagtagtactce
tttcctaccccectecatatttattictgaaagtattcaagcattatattgtcatgtaagaaactggagettctecatgtt
tgtattgctgtagaagtaaacatgtatttgeccatgcgtcatcagggaagttgecactcaccgtccaagaacttttgtt
aaagtaaatcttggaataggtagctcatttgaaatgtagaaaaaattaaatccatatctgaattttgtttatatgta
tgtacacgtaaactaaaaacgtattiaaagctagtattagatgagaaaagaggtttttttacttaaaattttaagge
aaaagtagtttatcttagatcttgtgagattgtatttttggtttaaaatttgagaatttgagtgaagasaaaatcatg
tgaatgaaaatgcaacagataactcagattgccttataatagtctttgtgtttacctttattcagaatatcaaatga
tagtttattttgttgactttttgcaaatgtttaacataggtgacagattttcttttttaaaaaaataaaacatcatt
aattaaatatgtcatttcatttctttttettitetttttttttttttttagGACARAATGTTTCACTTTTGGGTARA
TACATTCTTCATACCAGGACCAGAGGAAACCTCAGAAAAAGTAGAAAATGGAAGTCTATGTGATCAAGAAATCGATA
GCATTTGCAGTATAGAGCGTGCAGATAATGACAAGGAATATCTAGTACTTACTTTAACAAAAAATGATCTTGACAAA
GCAAATAAAGACAAAGCCAACCGATACTTTTCTCCAAATTTTAAGgtcagttaaattaaacattttgtgggggttgt
tgacttgtatgtatgtgatgtgtgtttaattctaggagtacagctgatgaagaacttgettgacaagtttttaactt
atgtattatttcgaagcagtgtttacgtagecagtaacatgaaagtttctaataaaatacccaatgtacacagegtea
aaaaagctgcatttttccttttectaattcttegttgtttgetgaaatectggggcaaaggtgegggagggggctaaa
tgactgggatatgaagtaggaatgggagaggaaagaaatagatgggaactcagtcatttgggaatgattcatatgga
atgtttttactgcttccactcecctgtectgecttccaatttattectcaatcectcagagtgatecttaaaaatagacttyg
attgtgtcacttctgtttacactttataaggaccttgtgtttttttttttaccatgacctacaaggecccagecataat
ttagcacagggctacctcctacatcagcactagtcaccttcectectecttgtttcttgagattcagtcatactggtett
tcttcagttcttcaaaatgctaagettetgectettectagtetttecagttattttecttectecoectgtaccttttea
tctcageetttteccectgacctteccatagetatettecatatttceccagecttagettcaatectcatattctectgaagt
cctttgattgtceccteccgttattetttttttaaaaatecctatttecttatattgtatecttagaattatttggtttgt
ttcatttttgectatgtgtgatatatgtatttctacataggtatatatatctacttatagacaagaattcecttcagat
taaaaaaatctgatttgtaaacattcccaagtggttgtttaccatttttttcttcceceecttectatttcttattcta
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cctgattttccectgttecattcaccacactegtttectttctettttttactectectettaatttttcattcaattttt
ataacatgtaataaatctaactgtagcecgtctgagtattaagaatattgectagtaatacttcacctgtaateccagea
ctttgggaggctaaggcaggcggatcacttgaggcccaggagtttaagaccagecggccaatatggcgaaacectat
ctgcactacaaatacaaaaattagctgggcatggtgtcgecacacctgtaateccagectacttgggaggetgaggeac
aagaattgcttgagcctgtgagatggaggttgcagtgageccgagatcacaccagtgecacgtgcacttcagectggge
aacagagcaagactctgtcttaaaaaaaaaaaaaaaaaaaaaatatatacacacacacacacacacacacacacaca
cacacactattactaccaatatacatacatatatgtatgtatgtatgtatgtatattggtagtaatagtaatacttg
ggccectgeacgttttaagtgaaaatagatctaatattaaatgtctttageccttaaattttttttaagtagttcaga
agtttcecctttaaaaaaatttttaatatataataattgtacatatttatgggatacagagtgatattttcatgtatyg
cagtgtgtgatgatcaaatcaggataattagcatatggatcacctcaaacatttgtcatttcectttgtgttaggaaca
ttcaaaattctgtcttctagetatttgaaaatatacagtaaattattgttgactagttacagttctatagaacacta
taatttattcctecctgtgtgtaattttttatecttttaaccaacatctecectatectececeteccacteecttteeceg
gcctectaataaccacactecttatgagetcaacttttttagettecatatatgagtgagaacatacggtatttatett
tctgtacctgacttattttacttaacatcatgtecctecgggetagacattctctttagaatccacaggttteecttte
ttttctctaaatetgcattttgeticagecattaacttttaaaatgtectttttececctttagttttattgttttctatt
ttaatattgcaagatgttttatatttgtgattacaaataaaaactccattattagtaaacaaatacaatgtcatata
gtagtaagtgctataaaaaatagacaggatagaaagtaatcttggtttgtatgttttttgttttttagecaaagatga
ttagagaaggcccaaccaagcagataacatttaagcagaggcctaaatcatataagtgagttatacaaatatctagg
aaaagagttaagagtacagatgcaaaagcccttagacaagagaatgagettggtatatctgaagagtggataagtca
ttttgactgaaacagagtggacaagaaaaccagtccaagtgtaaagacactagtgtgtgttcagcataggaaggatyg
taatctgaattttgtgtttaatattccctgtgttcatgctttcaaaatacagatgagtgaggaaagtagggagaagg
gotaataaaggaagctgagagatcagttaagaggtacttgaatagtttagtaaagatgagagaagatgtttgecttct
tgttgcccctcactgcttagaatagtggcagtgaagggtaacaagaagctgtcagattaacttaaagagtttactga
tgcagtggatgttggttgtaagagaagaattgataatgactcttggataataggggagggaggggctgtcaatataa
tataatgaagaagggatttgaagtcatttctgatttaaatctcacatccactacctacttttaatagatatgtagee
tttaacaagttcecctaacctttctgggecttagetacctececttggaaatggaaatacctaacatgtaaggttgtt
ttgacagttattttcactaggcatgtaaaggcacttgactctetgttatagaccactgtattatgttaatgtcccete
tcecttecteccectttaggtaaagtttttagggectaataaatcccaaatatcaatgttgatcagtagtttgtgtttgty
tagtgttgtttatatcaaaaactacattgaagccgggcacagtggttcacgectaaaatcgcaacactttgggaggce
caaggtgggcctcccaccttgaactaaggagtttgagaccagectgggecaacatggtgaaatcccatctetacaaaa
aatataaaagctagctgggatgtggtggecatgecacctgtagtcctagetacttgggaggectgaggttgatectoggag
tttgagcctgcagtgagctgtgaagatgccactgcactctagtctgggtgacagagcaagaccectgtctcaaaaaca
cacacacacacacacacacacacaaagaaatacattgatttttcacataggtagtaagagaaacattctttttgaac
tcagetgtttgtgaattgaattttgtaattcaaatgetatattatgtaaactattgatgactttcaatctgecattta
ttttgtataattatttagttaatatttgccacttatattccttaaaaaataaaattgaggttgggegtggtggetca
cacttgtaatcccagcactttgggaggctgaggcaggcagattgectgagectcaggagtttgagatcageectgggea
acatcatgaacccecatttctactaaaatacaaaaaattatctgggcatggtggtgtacacctgtagecctagetgtt
tgggaggctaaggcacgagaattgcttgaaccegggaggcagaggttgcagtgagccaagatcatgecactgecacte
cagcttggcaacagagcaagactcttgtctccagaaataaaaataaataaattgtattaacatectgatagtttatce
tgtttagtacctagcaagaaagaaaatgttgaacatcttaagaagagggtcatttaaaaggectcttaaagatcatg
tttgttacagtgcttaaaaattaatatgttcatctgcaaaatggaataaaaaatctgttaaaaatatatttcactaa
atagtttaagatgagtcatatttgtgggttttcattttaaattttctttctctagGTGAAGCTGTACTTCACARAAA
CAGTAGAGGAGCCGTCAAATCCAGAGGCTAGCAGTTCAACTTCTGTAACACCAGATGTTAGTGACAATGAACCTGAT
CATTATAGATATTCTGACACCACTCACTCTGATCCAGAGAATGAACCTTTTGATGAAGATCAGCATACACAAATTAC
AAAAGTCTGAATTTTTTTTTATCAAGAGGGATAARACACCATGAAAATARACTTGAATAAACTGAAAATGGACCTTT
TTTTTTTTAATGGCAATAGGACATTGTGTCAGATTACCAGTTATAGGAACAATTCTCTTTTCCTGACCAATCTTGTT
TTACCCTATACATCCACAGGGTTTTGACACTTGTTGTCCAGTTGAARAAAGGTTGTGTAGCTGTGTCATGTATATAC
CTTTTTGTGTCAARAGGACATTTAAAATTCAATTAGGATTAATAAAGATGGCACTTTCCCGTTTTATTCCAGTTTTA
TAAAAAGTGGAGACAGACTGATGTGTATACGTAGGAATTITTTCCTTTTGTGTTCTGTCACCAACTGARGTGGCTAA
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AGAGCTTTGTGATATACTGGTTCACATCCTACCCCTTITGCACTTGTGGCAACAGATAAGTTTGCAGTTGGCTAAGAG
AGGTTTCCGAAGGGTTTTGCTACATTCTAATGCATGTATTCGGGTTAGGGGAATGGAGGGAATGCTCAGARAGGARA
TAATTTTATGCTGGACTCTGGACCATATACCATCTCCAGCTATTTACACACACCTTTCTTTAGCATGCTACAGTTAT
TAATCTGGACATTCGAGGAATTGGCCGCTGTCACTGCTTGTTGTTTGCGCATTTTTTTTTAAAGCATATTGGTGCTA
GAMBAGGCAGCTAAAGGAAGTGRATCTGTATTGGGGTACAGGAATGAACCTTCTGCAACATCTTAAGATCCACAAAT
GAAGGGATATAAAAATAATGTCATAGGTAAGAAACACAGCAACAATGACTTAACCATATAAATGTGGAGGCTATCAA
CAAAGAATGGGCTTGAAACATTATAAAAATTGACAATGATTTATTARATATGTTTTCTCAATTGTAACGACTTCTCC
ATCTCCTGTGTAATCAAGGCCAGTGCTAAAATTCAGATGCTGTTAGTACCTACATCAGTCAACAACTTACACTTATT
TTACTAGTTTTCAATCATAATACCTGCTGTGGATGCTTCATGTGCTGCCTGCAAGCTTCTTTTTTCTCATTAAATAT
ARAATATTTTGTAATGCTGCACAGAAATTTTCAATTTCGAGATTCTACAGTAAGCGTTTTTTTTCTTTGAAGATTTAT
GATGCACTTATTCAATAGCTGTCAGCCGTTCCACCCTTTTGACCTTACACATTCTATTACAATGAATTTTGCAGTTT
TGCACATTTTTTAAATGTCATTAACTGTTAGGGAATTTTACTTGAATACTGAATACATATAATGTTTATATTAAARA
GGACATTTGTGTTAAAAAGGAAATTAGAGTTGCAGTAAACTTTCAATGCTGCACACAAAAAAAAGACATTTGATTTT
TCAGTAGAAATTGTCCTACATGTGCTTTATTGATT TGCTATTGAAAGAATAGGGTTTTTTTTTTTTTTTTTTTTTTT
TTTTTTAAATGTGCAGTGTTGAATCATTTCTTCATAGTGCTCCCCCGAGTTGGGACTAGGGCTTCAATTTCACTTCT
TAAARARAAATCATCATATATTTGATATGCCCAGACTGCATACGATTTTAAGCGGAGTACAACTACTATTGTAAAGCT
AATGTGAAGATATTATTAAAAAGGTTTTTTTTTCCAGAAATTTGGTGTCTTCAAATTATACCTTCACCTTGACATTT
GAATATCCAGCCATTTITGTTTCTTAATGGTATAAAATTCCATTTTCAATAACTTATTGGTGCTGAAATTGTTCACTA
GCTGTGGTCTGACCTAGTTAATTTACAAATACAGATTGAATAGGACCTACTAGAGCAGCATTTATAGAGTTTGATGG
CAAATAGATTAGGCAGAACTTCATCTAAAATATTCTTAGTAAATAATGTTGACACGTTTTCCATACCTTGTCAGTTT
CATTCAACAATTTTTAAATTTTTAACAAAGCTCTTAGGATTTACACATTTATATTTAAACATTGATATATAGAGTAT
TGATTGATTGCTCATAAGTTAAATTGGTAAAGTTAGAGACAACTATTCTAACACCTCACCATTGAAATTTATATGCC
ACCTTGTCTTTCATAAAAGCTGAAAATTGTTACCTARAATGAAAATCAACTTCATGTTTTGAAGATAGTTATAAATA
TTGTTCTTTGTTACAATTTCGGGCACCGCATATTAAAACGTAACTTTATTGTTCCAATATGTAACATGGAGGGCCAG
GTCATAAATAATGACATTATAATGGGCTTTTGCACTGTTATTATTTTTCCTTTGGAATGTGAAGGTCTGAATGAGGG
TTTTGATTTTGAATGTTTCAATGTTTTTGAGAAGCCTTGCTTACATTTTATGGTGTAGTCATTGGAAATGGAARAAT
GGCATTATATATATTATATATATAAATATATATTATACATACTCTCCTTACTTTATTTCAGTTACCATCCCCATAGA
ATTTGACAAGAATTGCTATGACTGAAAGGTTTTCGAGTCCTAATTAAAACTTTATTTATGGCAGTATTCATAATTAG
CCTGAAATGCATTCTGTAGGTAATCTCTGAGTTTCTGGAATATTTTCTTAGACTTTTTGGATGTGCAGCAGCTTACA
TGTCTGAAGTTACTTGAAGGCATCACTTTTAAGAAAGCTTACAGTTGGGCCCTGTACCATCCCAAGTCCTTTGTAGC
TCCTCTTGAACATCTTTGCCATACTTTTAAAACGGGTAGTTGAATAAATAGCATCACCATTCTTTGCTGTGGCACAGG
TTATAARACTTAAGTGGAGTTTACCGGCAGCATCAAATGTTTCAGCTTTAAAAAATARAAGTAGGGTACAAGTTTAAT
GITTAGTTCTAGAAATTTTGTGCAATATGTTCATAACGATGGCTGCTGGTTGCCACARAGTGCCTCGTTTACCTTTAA
ATACTGTTAATGTGTCATGCATGCAGATGGAAGGGGTGGAACTGTGCACTAAAGTGEGGGCTTTAACTGTAGTATTT
GGCAGAGTTGCCTTCTACCTGCCAGTTCAAAAGTTCAACCTGTTTTCATATAGAATATATATACTAAAAAATTTCAG
TCTGTTAAACAGCCTTACTCTGATTCAGCCTCTTCAGATACTCTTGTGCTGTGCAGCAGTGGCTCTGTGTGTAAATG
CTATGCACTGAGGATACACAAAAATACCAATATGATGTGTACAGCGATAATGCCTCATCCCAATCAGATGTCCATTTG
TTATTGTGTTTGTTAACAACCCTTTATCTCTTAGTGTTATAAACTCCACTTAAAACTGATTAAAGTCTCATTCTTGT
cA

FIGURE 5

Natural antisense sequence (p73as): SEQ ID NO: 8
>gi]16445433|ref(NM 017818.2| Homo sapiens WD repeat domain 8 (WDR8), mRNA

GTTGCAGCCTGCTGCGCGCCCAGGGGTCCCGCGGGTTTTCGGGCGCAGGGTGGCGCLCCGCGGCAGGCGGCGGCCATG
AACTTCTCCGAGGTATTCAAGCTCTCCAGCTTACTCTGCAAGTTCTCCCCGGACGGCAAGTACCTGGCTTCCTGTGT
CCAGTACCGGTTAGTGGTCCGGGATGTGAACACCCTTCAGATCCTTCAGCTGTACACGTGCCTAGACCAGATCCAGC
ACATCGAGTGGTCGGCAGACTCGCTCTTCATCCTGTGCGCCATGTACAAGCGAGGGCTGGTGCAGGTCTGGTCTTTA
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GAGCAGCCCGAATGGCACTGCAAAATAGACGAGGGCTCAGCCGGGCTGGTGGCCTCGTGCTGGAGCCCGGACGGGCG
CCACATTCTCAACACCACGGAATTCCATCTGCGGATAACCGTCTGGTCCTTGTGCACAAAATCCGTGTCTTACATCA
AATACCCGAAAGCTTGTCTGCAGGGAATCACCTTCACCAGGGACGGCCGCTACATGGCGCTGGCAGAACGGCGCGAC
TGCAAAGATTACGTGAGCATCTTCGTCTGCAGTGATTGGCAGCTCCTGCGGCATTTTGATACGGACACCCAGGATCT
CACAGGGATTGAGTGGGCCCCAAACGGCTGTGTGCTGGCAGTGTGGGACACCTGCTTGGAGTACAAGATTCTGCTGT
ACTCATTGGATGGCCGGTTGTTGTCCACGTACAGCGCTTACGAGTGGTCCCTGGGCATCAAGTCTGTGGCCTGGAGC
CCCAGCAGTCAGTTCCTGGCAGTTGGGAGCTATGATGGAAAGGTGCGCATCCTTAATCACGTGACTTGGAAAATGAT
CACGGAGTTTGGGCATCCTGCAGCCATTAATGATCCCAAGATAGTGGTGTATAAGGAGGCCGAGAAGAGCCCACAGC
TGGGACTGGGCTGCCTCTCCTTCCCGCCGCCCCGGGCCGGEGGCCGGCCCTCTCCCGAGCTCAGAGAGTARATATGAG
ATCGCCTCTGTCCCAGTCTCCTTACAGACACTGAAACCTGTTACCGACAGAGCAAACCCGAARATGGGCATAGGAAT
GCTGGCATTTAGTCCTGACAGCTACTTCCTGGCGACAAGGAACGACAACATTCCCAATGCCGTCTGGGTCTGGGACA
TTCAGAAGCTGAGGCTGTTCGCGGTGCTCGAGCAGCTGTCCCCAGTGCGCGCGTTTCAGTGGGACCCGCAGCAGLCCS
CGGCTGGCCATCTGCACGGGAGGCAGCAGGCTCTACCTCTGGTCCCCAGCGGGCTGCATGTCGGTGCAGGTGCCTGG
GGAAGGCGACTTTGCAGTGCTCTCTCTGTGCTGGCATTTAAGCGGAGACTCGATGGCCCTCCTCAGCAAGGATCACT
TCTGCCTCTGCTTCCTGGAGACAGAGGCAGTGGTCGGCACAGCCTGCAGACAGCTGGGCGGCCACACGTAGCAGCGG
TGCACTAACGTGTGCAGAAACAGGGCTACTCTGTGTTTCCAGTGTGGGAAAAAACACAGCTTCACCAGGAGGTTCTC
CACTGTGGTGGTCTGGATTCAGTGATTGATTCTATTTTTCTATAGCAAAGCATTTTTGTAAATATGTATGGTATARA
ACTGTAGTTTTATTATTTAAAATAAATACTTGCCTGATTTAAAAAAAAAAARNAARARARN

p73Natural antisense sequence (Hs.668503): SEQ ID NO: 9

gcaagaggGCTGCCAACGCTACTAATCAGACATGCTGGGTCCACAGGGCTGTCCCCAAACTGGAAAGAAGTCCTAGA
AAATAGATGATTCTTCCTAAAACGTAAATTGGATCATGCCTCTCCCCCAACAGTCTCATGCCTATGGAAGGGRATCC
TGTCCCCCAAGGGGTTCTCCCTCCTGTCTCCTCCAAGAACCAGGCAGTGTGGGGTGGGGCAGCAGGACCCAGGGTCT
CgGAGCTGGGGCCTCCCCAGCCTCACTTGGGGCCTCCAAGGCTAAGTTCTGTGACCTCCAGGGCCCAAGAGTGAGTT
CCTCTGGCTGCTCCAGAAAGTGAAGAGAGAAGAGCCAACCCCGGCTCGGGCCACGAGCCCCGAGGCaCTGACCACAG
CCAGAGCAGGCCTGCTGGAAGCTCCGTCCCTGCTGCAGATCCCTGCGCCACATGATATCAGCAATTGCTGCAATTTC
GCCCTAAGTACTCTTGTTTCCCCTAATAATCCACGTTTCATCTCCACAATAAACAT

p73Natural antisense sequence (Hs.674463): SEQ ID NO: 10

CACTACAGGGAACGGCCCAGGAACCCATCCACCCGTCCCCAGCTCTCATCACTCTGACCTCTGGCTTTTTGTTTCCT
GGGGCATTTCACAGCAAATTCCACCTATGAGACCGTCTCATCCGTAATACACCAGTACATGCTTCCAGCAGCTTGGT
GACATGAAAGGACCTCCGTGGCTGGCCTTACTCCCTGTGGATGCCACAGCTGCAGGATCCTGGGGCCCCAACAGAAG
CCGGTGAAGGAAGAGTTCCTGCTCCAGCAGAACAAAACTGCCCTTTGCCCAGARATCCTGCAAACTGAGGCTGGACG
ACTTGAAATACTCATCAGCGAGATTACCACGAAGCCCAGGTGCGAGGGACCCTCACGCCTGTTGCTGCGTGGGCCGC
CCAGACATCGCCAGAGACCAAACCGCAGAAGATGCTCGGAGCCCAACATCTACAAACCTGCCCCGCCACGGNCCCCA
GGCTCAGAAACTGGTTTTTAGTCAGCTCCAATGATTAGCTTTTTTTTTTTTCtcTTTGgTTCcCCATAGAAATGCCTC
TTCAAAGCATTATGGGACAACACACCCACCCAGTTTCTGTACCGYTGGAGCTTCTgGGGGAAGTTTCAGGACTAGGA
AcacacagggcGGCTCAGGACACALTCACCCCAAAGTATGACTGTGGAGACCAGAATACGCCACCCCTAAATATGAC
TATAGGAGACCAGAATACGTACCCCAAAATATGCCTGTGGAGACCAGAATAGCCACCCAAATAT T

Natural P73 antisense sequence (Mouse) (WD repeat domain 8): SEQ ID NO: 11

>mm8_knownGene uc008wbj.l range=chr4:153516481-153542372 5'pad=0 3'pad=0
strand=+ repeatMasking=none

GTACTTCCGGCCGCTGCCTGGGGCGGTTGCGGGAGGTACTTCGGAGCCGGGCTGGCCCGGGCTCGCCGTGGCCATGA
ACTTCTCGGAGTCATTCAAGCTCTCGGGCCTGCTCTGCAGGTTCTCCCCGGACGGCAAGTACCTGgtgagetgegge
gcgctgggcggaacctaagtgtgggegegegacttgtgcacggggeecyggggcgggceygaaggggggcygggaagggygy
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ccecgagecgggeggecgcggggactcaggetggacttagggggeggggtgggaggtgggagagggaggcaggcagaqg
gggtttcagcccagatgagggagaaccagatgattagagagaacgaacctgaagccgaagagggatccaggeccagece
aggctgggggatcectggcaggtgaccagggtggagaaagaggacgtggageagagtggggatggagttggggttget
attctggcaggtggtcagggttaggaaggaggtcttggagcaggtggeccagggectgggtgggtgeccaggectececgge
tccagtttececttcatcaaagttggataagatgactctgetttcacacatttgagggcacaggggatggcagetcat
tgctattttgtatgttttctgtgagecgagectggttaaacggggceectectttgtgaaactcgtcataagecaaatggt
ttaaataactagctttcattgccagggttggatgttagectgtctattectttgggtggcagaatagtgttcagatggg
tgtttcaaggtacgccaacatgaccattgtgecatttgtagaaggetgacgttaggaagccatcagggaaaactcaag
tcttattttaaaaaactgtggttccgtgecagtecgggtagettggetagtaacggtacctgeccaccaaacctgatga
cctgagtcccagectctaggacccacttaatggaaggagagaactgtectectgecatgttgtectectggectecacata
agccgtaactagtgectgacccttcectcacatacaaatgecaatectaatttttaacaagttttetttgattaatctat
cattctctttttaactgactgataccattgattgattgattgactgattgacagggtttctctgtagetctgaccayg
gttggccttgaactcaaagatctgeccecttgtetectgagtgetgggattaacggagecatgecaccatgectggetyg
tcttgattctcagttcacaccectgetgtgtttgteccaggecttttgagacatecctttacectecttatacacatcat
cctaacaatgtaggaagtgtcagggtaggacctgecttagcagggaaaggtactgecatgecaageccgaggacttgag
ctccggctcgggaacccacgtaaaggtgggaggagaccatcagectcgcacacattgatacattttaccttttteca
agtgcctccagagactaaggttgetttacggttctgaaagtctcagtgaacagcaaagaagttgcatttgggttage
tgatatttgtgcttgccegetcatcaaaatatecgtggagetcttaataattgtttctttcaagttttgtectaaatce
tgagcagagcgagtccatgtttccagtgttggtgtecttaagtgattectaaggaatccattgtaacaggttactget
caccaaactctaatgtgagaacacaagcectttgataggtcctecttctgatctgecacttgeectettigetetettt
ccacagaagacaaatgtggcttcattaaaaaaaaaagagtctgtgtgtgtgtgtgtgtgtgtgtgagtgagagagag
agagagacagagacagagacagagagacagagatagaaacagagagatgctacaacacacgtgtagagggcagagga
caacccccagtgttattcocttaccttccaccttgtttgagacaaggtctecttgctcttcactgecataaagcaggceta
gctggcccacatgtacctgectcagectccectectgecteccctetgectectecatagaaactaggattttaaacag
tttttaggattaacacagttttatgtggettctgtgcatccaaacctgtttctgaggcaagtgcaagtttttggett
ttagacaatggcataatatgcaaagctggcctcagactcagaaagtagttgagcacctcecctagtacagtgattaca
agtgtgcaccatcactcccaagtagtasaaaaatacacacacacacacacacacacacacacacacaggctttttga
gacagtttctctgtgtagccccagectgtecctggaactcactcagtagagggaggctggcctcaaactcagggatctyg
cccacctectgacttctgagtgectgggattaaaggagtgcaccacceccecatctttaaatttacttgtacagatggete
agcgggtaagagcactgactgctcacccaaaggtectgagttcaaatecceegeaaccacttggtggetecacaaccac
ccgtaatgagatctgatgcecctcttetggtgecatctgaagacagctacagtgtacttactatataataataaataaa
tctttaaaaaaatttacttgtacaaatttgtgggttagagtatgataattiggttaatatatactgtgtggaacttt
taaacttttgaatgctccaccttttatctttttectaactcattttgcaatgagacccataagttttggtccacatga
agctaagtgtgtcgaacaggaggggaggagctggccattgaggcaaggctccctgctgtagaagagatgctatcccg
tgctgtetgectcactttttagGCTTCCTGTGTCCAGTACCGATTAGTGATCCGGGATGTGACGACCCTTCAGATCC
TTCAGTTGTACACATGCCTGGACCAGATCCAGCACATAGAGTGGTCTGCAGACTCCCTCTTCATCCTGTGTGCCATG
TACAGGCGGGGGCTTGTGCAGgEttgtaccaccatgtattagtagagtgtatagatgggtgctacatgtctgtggge
cttgaacaggcatgtgccacttacatatatgatgtgtgtaggcaggcacatgccacatatacataagactcacataa
gtgtgtctcatgtgtaactaactggtctggecgectgtttctgtagecagagttagaattaggaaacgtttccaggagtyg
tgactaggaaggagtccaggtgtttgcacccttetttcaggtttagggggaaatgcaatgagactcaaggttgectt
cttttcttatgtgtaatttatttattttatgtgecattggtgttttatctgtatgecatttetgtgtgatggtgtcagy
tctcagagttaccgatagctgtgagctgcagtacgggggctgggaattgaacggggtcatcaggaagagcagtcagt
gctctcggectgctgaggcatctetccageccccagatatgetttettttaaaatgtaatgetctectaatagtttaat
ccaaacacttttgatgtggaaaaacaaacaaacaccaccaaaacagtaaattgttctcagtectttgagcatgatttt
tecttttttttttttttttaaagatttatttattggttatatgtaagtacactgtagetgtecttcagacactccagaa
gagggcgtcagatctcqgttacagatggttgtgageccaccatgtgattgetgggatttgaactcecggaccttcagaag
aacagttgggtgctcttacccactgagccatctcaccagecccgagecatgatttttectgagegggaggtatttgeaa
tggcagtggaacaacttggacagggttctaggaagttctagaaggttctagaaggccgtgttccagtattcactaag
cctaactaatgaggtcacagggatgggcacatgagcagacccttcaaaggtgecactgcagtgaagtcaccaggaagt
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gtggcttgtagccactgggccatctgaggtagcatggtgtatatcecctctececctcagagaggectectgegtggtaca
gctatttgcactcectetgtgtttecttttatgaatcaagGTCTGGTCACTCGAGCAGCCAGAATGGCACTGCAAGATC
GACGAGGGCTCTGCGGGGCTGGTCGCTTCCTGCTGGAGTCCAGATGGCCGCCACATCCTGAACACAACCGAATTTCA
Tgtaagctggceccaaacgtagecccactctgttettegectaaaatagectgggaatgtgaaagtctggttetggagea
gtattcaggccagagttcataaacagtataatttttaaactctattttaaagaaaaataggacattaaaaggagtty
gcaagatggctcagtgggtatggctcttgetaccaagecttgecacatggtggagggtaagaacgacagatgeccca
aagttagagtaacaagggaaaatgtatgtcttctgtaatgggctgttacaggctgcagtgetcatgetgacatcetta
aagggacaggtgctcatgttgacatcttaaagggacaggtgctcatgttgacatcttaaagggacaggtgectcatgt
tgacatcttaaagggacatttggectgggettttggetgcatatttgagtgttttctagaccactttggeccagecaat
cttcatgcttatggagttctgcagaccagagtccagettccagatctcatagacttgggetcagtcectceegttaat
ggcccaaaggaaaggttacccactgcagaatttataaactgttttttaatgtacttttttattcagecagetgtgtta
cactcactgaaatggaaaggaacatttggacagagagtagactgtacagactgcctctgtacactgttaacctactg
ctaggtcatagccactgtgcctgtgacattaaagtgaatggcaacatectgtgtggaggaatatgtcacagcaaggg
gaccctgaaaaatataccctecctttttgttgtattgagatgggatctcactgtgtagecttgactggectggaacy
cactatgtagactaggcttgectcaaactcagagagectgectgectetgettettgactactgggagtaaagtagece
accagtcctatcttattccaagectttagattttagettctaaaagtcoccacagacttcatttaccaccagetatge
tcagtagtcaggaggtgaccctgtgcgcatgacagattcgtagagtggacacataactgagagtcatatgttceeege
tcacaacagttagatcgectgtgtactcettctgggggcaggaagteccacgtgagggtgetgecaagatggagagaggce
cagctcccatgagacaaggggaagacgattgaattgtgtggctggtgtectgtectggtecgtggaagacactecectyg
cacacgcacacttcccagagcacctccaggecttgagaggetgecagectecagagggcacctttgactgecattgea
caaaagccattttcaccttttttggagagtecttggggtccecgatgcatatgacactgtgeggtttacagcagetca
caggttacattgcctgtacaagggccctectagecggecatagetgetgctettgtteccttgtgaggaaaggetetet
ggggcacactcacctgecgtetygctgetgggecatgagttgtgaggcaccagtggetttggectttcecttatgecaccte
ttctagtgtctggatccttccaggectagtgcaggtgggtgtgtgcgecagetteccaggetagtgecaggtgggtgtygtyg
cgcagcttccaggectagtgcaggtgggtatgecgecagetteocecgagggtttgecatcaggatttgaagtggegagacgt
tgcagcatcgtggggcecttttgaaaatctcagttactctecactttatattttgaggecaatgtcectettacttgaacce
agagctccccagttctgecagttcagetagettcetgtcecctggggtcatagacaggtcacecgeacacectggggtgt
gcaggagtgctggggttccagactcacttgagcagtaaggetteccecggagatttececagececcacactgtgtgtyg
tgggctcagttgtcacctggecgaatggagacatttgectctecatggetgetetgtgtgggtgcactgaagtaaactge
acatgagtgtgcggtgtgggtccatgtttatgtattccagetttaagactectttgtgaagatgggaagcatcectaac
ccttetectececctttececectggecagCTGCGAATCACGETCTGGTCCCTGTGCACCAAATCTGTATCTTACATCAAGTA
TCCCAAGGCCTGCCAGCAGGgtgagtctgtctttacacagtcettgtaactgttctgagagtgtgcacttagageag
atagaggagctacagcagcacctctccccccagectecatcactgtgecaccectececcagectecatcactgtgea
ccectecceccagecteccatcactgtgecaceecteccecagettcecatcactgtgecaccecctecececagectetat
cactgtgcacctctcccecccagectecatcactgtgcaceccecteccccagectccatcactgtgtaccecteececececa
gcectecatcactgtgcaccectececcagectecatcactgtgcacacctececcagecteccatcactgtgecacace
tcccceccagectecatcactgtgecaccececttececcagectectatcactgtgtacceccteteccagectecatcac
tgtgcacccecteccccagectecatcactgtgtaccecceccagectecatcactgtgecaccecectececececcaagece
tccatcactgtgecacccectececceccaaagectecatcactgtgecacccececteccecceccaaagectecatcactgtgeac
cccecctceceocccagtectecatcactgtgtaccectecceccccaaagecteccatcactgtgcaccecececteececcaagecte
catcactgtgtacccctcccccaaagecteccatcactgtgecatectetgtgectecttcetgigtgtetgtgagatt
cccteecatgecatttetttgacaacaggatgetgtaaaaagtagacaggeattgtectgggaggagaacctttacet
tcattcacacagggcactcagcttgectttggtgectagetgtcagettcacttcactaactttttttagtcaagat
ttatttttaggatgtgtgtgtgtgtgtgtatgtgtgtgtgtgtgtataagagagagagagaggtgtatctgtgtgtyg
tatgtgcatgcatatgtgtgtctgtgtgcatgtatgtgtgtgagagagagggagagggagaggaagagatgtgtate
tgtgtgtgtctatgtgtctgtatgecatgtgtgtgtgtgtataggtgtaggtataggtgtgtatgtectgtetgegtge
atgtgtgtgtgtatgtgtgtgtgtgtogtgtgegtgtggtgtatgggtaatgtgaatgcaagttgaagttacaggtga
tagtgagctgecttgttctgggttctgggatcagttttcaggaaaagecagcactttttaaaaaagatttatttatatt
atacataagtacactgtagctgttttcagacatgccagaagagggegtcagatctcattacaggtyggttgggageca
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ccatctggttgctgggatttgaactcaggacctcagtgccectacctgectgageecctecgeccageccacagecacaagt
ctttatccagtgagccatctecagectcagetcactagetettetgtecgggatggecatgectgtetgtcacctetgage
atctcagaacagggaaaggaggaaggctgggecgagtgcatggggtgacgggtggtecatgeccacccacctgecccaa
acccagaaactaacagtagagggcacacagtaggggcacacagaggggcacgaagtaggggcacacataggecatget
cttgtttgtttgttgeccacaaggacaatatgtctaatgttgcagatcacattagactgatggcatcgtaagtctgtt
gtgggttttgtgtcttaagtgctactggatctaaagaacagtctggecctgggtgcaggtggtectcaagtetgtta
tctgaagtgttcttgtcattcecttgaggecttgaccgecaggecttttacagtaatgcagggetggaaaaaagttactt
aatgtttttaagtaagattgtcccgaatattctttacaactttagttatttgaaatgacaagttcaaaaggtgacte
agcatctttcagaggactctagglcactgcccagcacccaggtcaggaggctcacaactgectgtagecttcagetee
gacggaatgggactcttcecgtecctecggegegecacecectgcaggetgtgtgtatacctatacacagatgtacacacat
ccatacactaattaaaaataaaagcgaaaacgaaatgcagtgacacagctgactcagtgtataaagtgettgtggag
catgagaacgggagttcaaatctccagacctacaataaaggccaggtacagaggecagaagtctgtgatcccagecacce
cccacatcaagatgggaggtggaaactaagaattccagaagcttgcaggeccagctagactggcatgtgcagttgecaa
acaaaagatctgtctcaaacaaggtggatgagcaatatagacgcccaaggttgtectcttagecctecatacatacat
atgcatggcacatgtgcctaaattcacacacatggaccaccaccaccacacacacacaactgcaagetgggttttga
ccatcaggtatgcctgtagttececctttgtgaaacatggccctectgctgtgtttcacaaagtgacatttgtgactett
taagaatcaggtccttgggtttgattctgtataatcaccegectecacctgeaagagggataagggetetgettgtea
gagtcctacgtgacaatgtcttgectcatgggaagatgagaaggacacatttccggggcggggecggggagagetceget
ccececttgteecttttaaaaagtecectgatgtgetccagtectttecccacacttggttteccatectggttccagttta
ccatctcetetccacagGACTAACTTTCACCAGGGATGGCCGCTACCTGGCCTTAGCAGAGAGGCGGGACTGCAGGGA
CTATGTCAGCATCTTTGTGTGCAGTGACTGGCAGCTCCTCCGGgtaaggecateectetgetgetggetgggaaaagyg
ggtagaactagcgttcctggtgatcccagaggectgttgcagececctggggtagacagaatgatggggtteccatgge
cagaggacaggggccctagtgtgtgactccaagecagtgcacactacgtgtgatetagactecetggtgeatgeacact
tggtgcacagtagaagttagcatgttgacatgaactttgaaccctctttcteccataagggaatteccteectgggaqgg
aatgcagttttgttggcctgggtaaaatgtctcaggageccgtgacactgagcaaatgectctectgtgeeccacaagett
cagtgtcagagtgttagagagacatctgaaggggcgccctgggaagcagggtgcgggtgggcaggggtccatgggga
tgagggcatgcggecttgeccagecatggttggecacactgtgtgcactcaccagaacaacacacagatactttgtetyg
ttgctgcatataaaatgatacatgaaccaaaagcattagttagaaaataaatgcactacttgtctaaggacatgttt
tccaactgtecatgttttttttctcatectggaagCACTTTGACACAGACACCCAGGATCTCACAGGCGATCGAGTGGGC
CCCGAATGGCTGTGTACTGGCCGCGTGGGACACCTGCTTGGAGgtatagcacatgaccagcagcacagtcectttea
ggaatgttcacctgcaggtacctgtgtgectcagtgcatcgagetgectgggtgetggegtgecgcacgcagggeetgt
gactgtgtcaatgtctcatctgecagTACAAGGTTCTGCTGTACTCCTTGGACGGCCGCCTGCTGTCAGCATACTGTG
CCTATGAATGGTCCCTGGGCATCAAGTCTGTGGCTTGGAGCCCCAGCAGTCAGTTCCTGGCCATTGGGAGCTACGAT
GGAAAGgtaggaagtggctcagggctcaggccaactcgacgagetgtaggacacctgecagecegtgagectacctgea
tgtcattctcacggttccttcecccagGTGCGCCTCCTARAATCACGTGACCTGCGAAGATGATAACTGAGTTTIGGGCAT
CCTGCAACCATTAACAACCCCAAGACAgtaagtctgcatacgecttceccaccecgagcacegtggteteccecegggtgcagyg
gagccgcccttgaccctecttagttgectgtgatgttgtcttecectgttectgecectcatgecectecttggtgaaggg
catttggagtccaggctcgtccgtggactgatcctgtecctageecggatgctcatcatgctectgecctcggeagatcee
ctgggagagtgagctgaggaatcctgagegtgggecatecctgecagagcagggcacaccgcaggcagagaggccggyg
agagctggtctgtatggactgcagectagggcggeccaggcccaggecccaggggtgecagagttgaaggcaggttcetga
agctcagaggtgctgagtcecgectgtecttectgtcagtgectgaagectcagtagtgctgagtectectgtettectgtcagt
gctgaagctcagtagtgctgagtcecctetgtecttectgtcagtgectgaagectcagtagtgctgagtectetgtecttetg
tcagtgctgaagetcaggagtgctgagtectetgtcttectgtcagtgetgaagetecagtagtgetgagtectetgte
ttctgtcagtgctgaagctcagtagtqétgagtcctctgtcttctqtcagtgctgaagctcaggagtgctgagtcct
ctgtcttctgtcagtgctgaagctcaggagtgctgagtectetgtettetgtcagtgectgaagetcagtagtgectga
gtcctectgtettetgtcagtggtctggaccaaggacaggtttetgettececttggacaaggagggeccagggeecatgg
cceggggctcagttagetgecccaaagectatgtctgecagaaccectgtaggaaggagaagetaggtggaggetggge
tttagtcagggtgctcctcctgtaacagtggttgaaccttagagatgacagagtacaggetggecgtgecaggetgee
aaggtttgcctgtggttcaagcgectgtectececceccacgtgtgcactggtyggtttectectgectgggactgeaggagtac
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cccactaacctaagcgtgtgagtgaactttgtgtcaccgggtcagaggaccecggggacacgatcaacctagttaaag
tagaacgggttcattttggctcctaattictgaggtttcagtccatggtceccttcaccatttactttgggtageaca
ttgtggtggggacaaatggcagagcagagctgaccttcagctgectcectggccaagaagcagagaggaaggacaggtga
ggtcccaatgtggecttcaaagtcatgetcccagtggececgggectgtaaggtccatgetagecaccaagtetgtecag
gcectyggecgtttgetactceccacaggetegetgecaccactgtectectectggectacttttectectgtgecacacaca
ggccactgceccgaatcgetgtgacatagectcaccatgtaaacatagecatgtgectcagagecctetcectaaaggacage
ctggccagcagtactgeggtggcagetgcaaagggtcagacttggecgecgectetteccagegaccteegtgtggy
gcacatagataggttgggccaccttccactggctetegtcacagactgectagecagecacatcattgtttttecagGTT
GTGTATAAGGAAGCTGAGAAGAGCCCACTGCTGGGGTTGGGCCACCTGTCCTTCCCGCCGCCCCGAGCAATGGCTGG
TGCCCTCTCTACCTCAGAGAGCAAATgtaagcagcagagggctgtgteccteccatgggagaaagettgttttttctet
cttaaatgagaatcctctgtccacgtgaatctcagaggctgettgttttgggtgtggaagatgttaagatgggggte
tcaatcctgcagtgtagagaccgecaggtgttctectgtgaagectgeectttectecctgetectgecagtecctgaagyg
agtgaggggacatcagctgtgcagcaccegettggagggggggaggcagccaggetgtaggttgetcatgetggett
gtgcttacttattttctgttgggtgatagttctttgattecccagetggaaaggggtageccacctgtgececcgagacyg
ctggaaatgggtggacagaactgccaggtgtccaagtagtggggactagectcagaaagcagggcttcagagecagggce
tgtatcctgcactggaactgttgtccccagggaacctgtgaacgtgectetcaccacagetgtectettaateeccte
ctgtgcttcetctgcagtgtgtttecttcectetetttgeectecteccettaaccagtgececttageccgtecceeegt
cgtgttgcagATGAGATCGCCTCGGGACCAGTTTCCTTGCAGACTCTGAAGCCAGTAGCTGACAGAGCGAACCCGAG
GATGGGTGTAGGGATGCTGGCTTTCAGCTCTGACAGCTACTTCCTGGCATCAAGAAATGgtcagtgecacacteatt
tcgtaggcagggtcagetgetecgeggecctttgaggeggagagtagagatgaaccgagaagcaaaggggeagetgtg
tgctectcectececctggttectgecagaaatgggegttcagcacagcagetecetttectgecacagecagetecttgeccaty
gcctggcecgectggectgetecectectgecacteectcactgtgcaagaacagggettacctctagttttgtttgecattt
tttggggggggtgcctctgtgtttttaatagtttatctectttatatactttgtatcttgaccacagecteccteet
tcctegecteccagtececcacccatacaaatecttececattgeectgtecectectectecagaggaggegeectceee
cccacceccaccetggggecaggactaagecacactteteccactgaggeccaacteggcagteccaggtaggggaaagg
gatccaggggcaggggctggacctaggecctccacactgtaggaaatgtacagttggtettecttgtgggeteectaac
aagtgaagtggggggctgtcttgtttgecattitgtacatctacagartgtaaaaaccacaggaagaagaggtgtgget
ttggcaggccatgtcectttgttctgggtgctggtcecctgagaacagecagagggetyggcagtgeccagecactgacatgt
gtccegtetetgettecttgecagACAATGTCCCCAATGCTGTCTGGATCTGGGACATTCAAAAGCTGAAGCTGTTTG
TGGTACTAGAGCATATGTCTCCAGTGCGCTCATTTCAGTGGGACCCACAGCAGCCGAGGCTGGCCATCTGCACAGGA
GGAAGCAAGGTGTACCTGTGGTCCCCAGCAGGCTGCGTGTCGGTGCAGGTGCCTGGGGAAGgtaagegtaagecaqge
acatgctggectcagacaggctgacctgettaaacctattgccacgrgtcatgecatgggaaagatgeccttctgeat
cctgtaggaccttgecccagattgtgtgectcacaggaactggctgtecttaaggtttactggetttgtettcagece
tggggtgaccagactcctcactcacecgecaggeceecggtectctaacectetggectgectgtctetectaggtgacttt

cagtgctcggactgtgctggcacttaagtggggattecttggecctecttagtaaggaccacttctgtetetgett
cctggagaccaaggagagggttggcacagcctacgaacagecgggacggcatgectaggacctgagtggaaaccaagg
cagtagactgctgattccaacgtgagctaacggectgcacaggttcteccagatgggatgggetattectgeccagtttt
ctgtaaatatgtataaagttatgtaaagtaggtatttgctaatccattgaacagtggtggttgttttettcaaggece
ttagctcacagacccaaggtcttgggaggataaagaatcctgaagtaaggactcaagectgectcatggecttgeaqg
actctgaagccagtagcgaacccgaggatgggtgtagggatgetggetttcagectectaacagetacttectggeate
aagaaatggtcagtgccacactcattcgtaggcagggtcagcattceccctgaggggttttetgtcagtgggetttgga
acaaggtggactaatgtcagactggccagccecctectgcagetggatgtactcagaagtgeccecgecacctgtgectagt
cceccgtgtgagectgtaaatcccacaacagttgggcaggtetectggecttacaagtgaattctgcagagaggectyggyg
tcactgcctggtagagtggaagagctcagcccacccaaacctectctatctectagtaagtgeccttgaaagcagacaga
ccagtatgtctgtactggtgaccagggttcccaccaggactgcacacttgtgtatectgagtttectgtaaagaggace
atgetcacaagggtectcagtcagecagacttecagtectcaagacagtctttggecactectgattctgtgacaataa
cttcaaaaaggagcaactccatttggtttaaatgtctttactagaacaaaagcacaggctgaaaacaggtgcatctyg
aggtcacctttcctcttggataggccatggcattececggtcacateccatgeecggttaactaaagecgagaggtatagag
tgacaggccagcatctacagtgcactggcaaggctagaacgacagcagcaagcetgtgtgtggetggegtgtcaaage
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tcagcagtgcetcagtgagetcetaggatgetegtctgtttatageatgeacttttaaaacccaactattcagteectt
ttaaacagagacaggatgatagaaacccaccaccatgacttceggaaggggctagecttatgttatgagagtaacett
ttgggectaggaaaactgetgtattaacacaacctggattaatttataaagtgtgattctaagtcagacacatteac
agaaaggcaggttcaccaggagctgecaggcagactgtetttettagtgactggectgetggetgetactgtatttag
cttttttaaaaaacgggctgaattttaaaatacagcacttgagagttaatatatagggagagttaaatatgtgcaga
agccgctcactgtactcagctgtatgcaacagtetacacagecacaagtgggtggacattgtgcteggeatgetggag
ggagaacgtggcgttacagaaggaacacagtggtatgggggcagctgaatectgectttgtaagattgtgttgecaag
atgtccaatatccaactaaatatacataatccacttgactattctaatcggatacatgecectecttecctecageca
gtgggtggcatgaggtggcacagggagtccccaccaccttggtttcecgggacgcagectgtctagaagectatettge
ccctggtcatgoagtageccagettggcttcattgttgatgaaggacatgagecceccacgtaggtectegatgaggagyg
gggcgctccagcaccagcacggtattecgectgecctggcagtgggetetecttectgggeecttettgacagettggat
caggagagccttgaagetttccaactttgaagagaataaacatggagcecttaacctcatgecaagacagcagtactyg
ggaaacqgaggattctgagttcaaatcctcceccaaataccacatagtgatgacatcaccaatgacaggttgggeecetat
gagctgtgtcatcaggtggttcatcatgtacaaacatcatgaagggacctgecttaagtccaacctagagagtacca
gtctatctctaaagatgcagtcaggagattcggecagectgagacaaggtactgccagtgeccaacaggtggaaaatct
tttttacagacgcacatgctctggagtgcacctcactaagcaggtgatgetgtaattgcacacgetgectgcactygg
tgtgctgtgcactgactgacaggtagcatcacagatggaggaattcatgaggactatgatgtcaccaagtgacaggg
ctttctcageccetactctaactgtgcagaatgctcagegeteectcagecacctctectgggaacttecagagtacct
gtgtcaccagcagcacctgccaagececcgecagtactgtgggetttteccatgetegetcacecacccagtecagac
tgagcatcctgcaatgggatggtgactctgttcttaaacagcaccacctagettecctactgtggaactgecaccteca
gggttcacactgacagtggccttggcctgecttacatggcacagagacgectgtecttctegtecatgeccagecattggg
tgttctatgaaggtggcatagggcatgtttgtagaccaggggttccatctgttgatgaaggaagggeggectectgett
gtcccactgaatgcgaaccccaaagecttectetectgatggygggagggggagaaagecttgettaccacaggaatac
aacattgcattcagtatcagggatggctggggaacctgtgacctagtgtaacaatggectceccactaacagcecttcaca
cacttccaaagcgtaacaagttaatgagcectcectttgecagectatgaaaccggcacacagtceccaacctggectaatt
atggccgtgtttgttcttaatgttactgaatgatgecttaagttagtagecattagettectggagteectagtcaaa
taattcttttatagcaageccaaccagtctctgaaggctgttaggtgttttgegatgtatcgaatttttagtaatact
gagcacatgccctgtgtctcectectgetggagttaaaactcecagactecectacatagettatgacagtgggetet
gattccatgtatcttaacggtatttaaatgaatggtttttagtggggacagagtggeccgactgtgeccagecatecctt
tcaaggaggtactgagcaacccggaaatcaccagectctacttaaaggtecctttcecactggttecttcaagatgagac
ctttacctcacaagagagtgggtcaataccacttacaggatccgctggggeecctgecgtgtagtgcgetggtgcace
tacttgttgagcgacttcggaggaaactggaattctccacaggagatggtgtctaccgegectgagecgecacectygac
cacctgctggcactgaaggctgatgaagtcatatttgecagatgagcagcgactggtecggtgaccagecaccagecgct
cctitctegttgticcagtggteccaccectggagaggagaggggecgeccatcaccaagageccecgectgeccececgece
gcccceccgeccagtgteccececgecagteccecoctegegecggettactecggtecagecagecacacccectggatectegeecgte
ctccacgggccgtaccacggaegeggatctcecctcgacecgectgetcgatggtgeccgggecggaacacgaagtactect
tgacgcgggegeggegtgtagggtegtggacgttcageggeccacaacgtetggegecageggtgtgececgeecccagge
cggcecgeacccgegtecctegecggecgecagecacegecgtggggetecgtgoccegecgagteccaccgtgteccgeag
ctgcagcatcgecgeccgecaccggecagectccaccgacggecgecgecceggegtecgeccggecgegecaocgeecte
cctegttegecttgtgattggttgagtecctgecagageccgecttceggacececgecteccagetcegtegactgegtet
cgcecgattggetttececectaagetgtecttctgecaattgggtctaaagtgctgecgttcatgattacggeggecectece
tgggccggaagectgcececgecacgcgeggagecacttectgtttacaggaagggcgagttaaaaaaaaaaaaaatgecg
gtcgggggttcctggctgagaacggggaaagggacgcecatggactegegecggaagggggcacttgggggctegtgeg
tagggcgttgccecgacagtgtgtectegettggcteecgtgeecttecaccttegggecttacggtgecacttegggegg
aggtgtgcggcgcacttaggaggtgtgcatgectggggagtgtgaaagtgtgggcatgggtgtgtgcgegtctgagy
attgtgaaagcgtgggaatgggtgtgtgcgcgtectgaggattgtggacactgtgteggggcacctcagatagaggcet
tctcaggagtgtgetgecactecttgyggecgtggtcaccttgggagtgtgggtttatagggtgtgtgecacactggagat
aggagtgtgtgcaggtcagaggtggctgtcagagggttctttatattgggcatgatacgcacaagtaagctaccatg
tcaccgaagagtgctgectggggecggogggtggggggagttggaaggaaacgeccgtaggatgctettgggecctgeag
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cttcteccctgggacagaageccatgecgagatgtececctgagttecctgetecccacgggggtgecagecagtgtgectgggt
tgatggagctaatggaccgctatgatagtgtggecccaaaagtcttttctaacagtcaccaagacataggttagacte
atcagtgaatgacagcccaagatacagctcaggectgtagtetgtectecctgaccgttgtgagggctecttagectge
tggaccttttacagtgtggcttcgtcagagaatccagtccaatgaggtcteccgggacactggtgggagcagecacga
tgacgtgaattcccacagaggttecctgagacegetgtggatgtgaagagtgtgctgaaagetgacagagaaagggga
gatgaatagataagtgcatataaggcaataagccagggatggagaggtggcectcagecagttaagaacactggetgegce
cgggcgtggtggcgcacgectttaatcccagcactecgggaggcagaggcaggeagatttetgagttccaggecagec
tggtctacatagtgagttccaggacagccagggctacacagagaaaccctgtectcgaaaaaaaccaaaaaaaaaaaa
aaaaaaaatcaaggaggcttctacctttagggctggtaagatggctcagttggtaagagcacccgactgetetteoyg
aaggtccaaagttcaaatcccagcaaccacatggtggctcacaaccaccecgtaatgagatctgatgecctettctygg
tgcatctgaagacagctacagtgtacttacatataataaatasataaataaatctttaaaaaaaaaaacaaaaaaca
ctggctgctectteccaaaggactggggttcaatcecccagecacccacatggecagetcacgactecttaactecaggatee
aatacccttacacagacttatatgcagacaaaacacceatgcacataagaataatgtttaataacacaaataagcaa
atgtcaagtttgtggcatgcatgaatcctaggtgtgagagagaaacatcatctatttctggctcagectttcttata
caacacaggactaccttgccectaaggtggcaccacatgaaatgggcagagecccececccccecatattactcaccaatt
aagaaaatgttacagccgggcgtggtggcacacgcectataatcccagecactcaggaggeagaggecaggtggatttet
gatactggcacttagagcctctecattcaaaggatcacggectaagecaggtgcetetgtatctgteccggagcagagggga
cgagcagcaggtgtccgctcectgaaacctggettctacagaagtgtaaatcctttactaccgtgaggagtetecagta
tccacactgtgaataaacaccattatatcttacgtgaggetgecaggacagaccacagactggecttgectggaagtaa
ccgaagcatgtagtgaggttgetgagaccagacggecagaaccacagtgtgtgtgecatgtgegettgeatgtgeatyg
tatgtgtgtcecttctgatacctgagggcacatgtcecttectttgecttteccagecteccgtgttgtecagecatgetygg
atgtccctcagectgtggetgectcecteccegttggetgactttccatagtecategtegetttecteatttgtaaggat
tcctgacgttggecacaggectgecctaacggececcttttgacctgatcatgttcacagactattttccaaagatgy
tgagagtcatggagactggttgggacttgcgtgtatcattaacaggtacataattcaactggtgtgtgtgtgggggg
ggggagggtgtttcgggcaggtgcaagecgatgaagecatttagatgaccteccacgtgtgcacacaggtcacggecggygg
gcaaggagcaagacatgatgactgtgactagggagtaaggtattgggggeccagagettgggttggtectgaggtec
actagccegttgccagggatttteaagaggetgttcccaaagtggtcagcagatggegecaactacccacacatggect
ccctgggagatcacagtttggecaggtatgggatgttttcaagtectagatgaagetgttatectttectgtagaagact
cagaagctcagctataacaagcagattcttgecttaatttectgatgetgtgacttagecattttgggaactcagegg
gcectectttttgaagtgectgagaatggatcccaggectceccacatgectetgecacttgagatgettectetaagac
tgagccccacctttgatacctgtgagaatecctgagecacgectggggtgggttctcagagectgecatggggctectcecag
agctggtaccacacacacacacacacacacacacggaggattgttgtgtgtgtggtcecttecagagccagetgeact
ttgggtcgtgcacagggtgtgcaccgctggaagtttgectcaggaggecaatecctegecactgecccaagetetgegat
tgttgtgcttcccatgttaaccteggtcactgagtcaaagaatccacaacagatgcagaggtaactttgaaagagaa
ccgggtteccagactggagaggtggctcagecaggcaaaggtctttgetgecacectgatgaccagagttecaattect
gggtcccacacagtggaaggagagaagaaactcatgtagattgtcctttqacctccacacactctgagacatacgta
tatacacacatgagttaaatgcacacacagacgggactagagaaagagcacagctcctaccacccagecccatettg
gcagttgtctecetgatgtccectctcacateteectectectgttctectacagggacccattctgataateccagaat
gatctgatctgagacccectetctcagtaacttcaccaaagacccegttteccaaatcaggecccacggggggatgtyg
ggcatgaggacatgggctttecctagggaagectatgcaattcagatgtgecatctcececagatgtgaacagataceat
ccetgettgeagtgatgggtaaatatcecccatacacttgecatcccaggecttectecctgacececectgtggtaaag
ggtagatatacagtgatgggtggaggcctgggatgggccaggccaggectatgectgggaaaccacatggtyggetygga
cggcagtctgctgtgtagegttatatecggettgatactggetagagtcattggggaaacctcagttgagaaaatage
ccccaccagacaggectgtgggcaaacttatgtaacattttettttettttetittettttatttatttatttattt
atttattttgogtttttcgagacagtgtttctctgtatagecectggetgtectggaactcactetgtagaccaggetyg
gcctcecgaactcagaaatcegectgectetgectectgagtgectgggattataggegtgtgecaccacgeeeggetgt
aacattttcttaattggtgagtaatatggggggggggggctctgcccatttecatgtggtgeccaccttagggcaaggt
agtcctgtgttgtataagaaaggctgagbcagccttgggaggtaatgcagtggtgagcagaatctctctacggcctc
tgcttcagttcctgecttcaaattectgectcgagttecctggectgacttecectcagtgatggactctgacctgaga
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gttgtaagaagaaataaatctttcctcttctaatcactttecgatcatggtgtttcatcacagcagtgaaaacagaaa
ctaagacagtagcltagatacccattgaagctggacaggctggatgctcagttactgagcaggageccagectccagygyg
acatagttaggtttcatgtcatgctcaaggtcaggatagagtgagtggtataggccaggcagctggecgccaacagg
gccaagectaagececctgggecaaaatectatgecectgaccecegtagtgagecttageccatgtgagtcagegtactta
ggggccttccattttggettctetectcacagecagggttggagetttagaaatggatgtgggaatgggegaaccacag
gcttgtaaatggatcgtttgtegtttagatggggeattgcatgtgtgetttgetcteccagagactateececatetgt
ctcttgagttttgccaaattctgctcaccectaatgatgecatctgeccaaacaggtgactgtggtcaccacactge
acctgaggacctgatgatactttaggtgtctgtttectecttttgetttttgagagagagagtcttaacatgttgecaca
ggtcagcctccaaactcecgatecttetgectcagectecttggtggagtactgggatcaaagacaggegtggetett
gggctgtgagccaacctttggtatcacttaggctagectctecacctgttagaagectgacatgaaaactcagacaaaa
cactagattgtcctcttgggatggagtggecttcggectcagecagetgatgtecectgtggetgetggggtactttgggtt
tctgtctggagggectatctettccagectctgagatgegtcaggectggagagcaggcagecageatggttetgggaaa
ggagggagcggtttgctttggaaattagcgctgtggttcgagectectectecttecccacattattttecctecageca
aagacgattctaattatttccagtagagaatgagacaaggacagcgaaaagtatecgtctgecteggggaacaacggty
aaggccttaatccatgeccactgggagagacaggcagagctctgtgaattcaaggectaaactggtctctacagtgage
ttgagcacagccaaggctagtggaggtgtggggggagtgetttttaggaaaatgagagecagttgttcotecaagtgtyg
aaaaaaatggaactgcagecctegectettgtetecttgggatgaactgecaagcaaagtccaacccagagtgteate
agggttgtgactcagtgacattttagcacactgctggtggaagecacggcggcagggtggacggaggaagggaaaat
cctaggagatcctaggaggtgggtgectgtageccacgggttctggectggtgtgaataccactcaattegtgaaaact
caggactaaataaataaatatatgtgtgggccaggcatggtggcacatgectttaatctttagecattcaggagtcag
aggcaggtggatcttttagttcaaggeccagaatggtctacagaaagagtteccaaggcagecagagetatatagagaa
accctgtctcaaaaaacaaaaacaaaaaaacaacgaaatgtttgtgtgtggtgtattaatgttttgetttaataaat
atatttgtgtttcacatgatgctcaatgtccacagaggctcagaagaggacattggatcecctaggaattagagttac
agagcattgagtgactggccatgtgggtgectgggaatcaaacccaggtcctctaggagagcagtcagtgctcttaac
cactgatttatctttccagACTCAAGGGCARATTCGATCTTTACCCTGTGAATGGGATGATCAGACCCTAAAGTGGA
ATGTGACACGTGACCTATTTTCAATAAAGGATAGAACTGATGGCCCACCCTCCTCCTGAAGCCAGCACTGTGGTTCG
TCAATATGCCCAAGCCCACAAGAGGGCGCCATGCCAACAGTCCAGTTCCTGCAGATATCCTGAGGTTCTTGACAGCA
CATTTAAGGCAGTTGCAGCTARATTCCARAGTAACTAAAAGGAACTGGATAGATTAARCCTCTAAATTAATTTGGAAC
AATGACCAAGAATTGCCATTATAAGACCAACAAGATTCCTCGGCAGGTAAAAGTGACTGTTGACAAGCCTAATGACC
TGGGTTTGACCCCCGTGGCACACATCATAGAGGARAAGGACCAGTTCCATCAAGTTGTCCTCTGATCCCTACACGTG
CACAGCGGCACATGTGATACCCAATAAATGAATGAGTCTAATAAAAARATTTAARAGTATCTGCAGGGAAAACCAAG
TAACGGATTTCTCAGACCTATGGATACAGCTATGTAAAGCCAATACCCAGAGTTATATCAGGAAGGTCTCAGTGGCC
AGCTCTTGCTCTGTCTTGTTCCAGCAAGGAAGGACAACTGACACARCAATTCTAGATGCAGTCATTGGAAACACCCA
GAAGCGGGTGCTGCATGTGTTGAGCTACGAGAGAATATGATATCAGTAGTATCCTGGTGACCAGCTAGCCATTCGTC
CTCTCCCTGAATGGCAGACAGGGATGGACTCCGAGTGAGAAAATACACACAACAGATTGAACAACAGAGCAAGCAGC
CACCTTCCTGAGCCAAGTGCCTTATGCATTTTCACAGGCATGTTTACATGAGGACATTATCATGCAAGTACTTGATG
AACCCGGAGTGCGCTCTCCCCCTCGACTCGCCCCTGCACTTATTTCTGAGTGATGGGGAGACAAGCCGAGTGCACAC
CTCGTGGAATTGAGCCGCCCTGTTGACCATGTTGTGACTGTCACTCCAGCCCGTGAGACAATTTGAAATAATCATGT
CCAACCAGCTGTCGTAATTTGTTAGCTGTARAGTTGCAATATGCTTGCTGTGAGTTACAGAACTGTATTAAATACAT
TGTCATTTGATTCCTAGTTT

Natural Antisense sequence Human Hs.668503 aligned to mouse chr4:SEQ ID NO:12

atggagagagcagacatacatctcecggtgecaggtaccetgctecagaccaagecggageccagectactggcageceatt
ctcteoeoggcaaagctagacacaATATgAGCAATTCCTGCgATTTCtCCaTAAGTgCTCTTGTTTCCCCTAATAATECA
CGTTTCATCTCCACAATARACATtgttagaactcttetetgggcectttaaatatacataattgetoecegtgecagtaa
aaggtattaattccatttatgcattccataaacttttaggataac

p53 Natural Antisense sequence (NM_018081.2):SEQ ID NO: 13
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>g11221136853(refNM_018081.2| Homo sapiens WD repeat containing, antisense
to TP53 (WRAPS53), transcript variant 1, mRNA

GTCCCGGCTCCGLGGGTTCCGTGGGTCGCCCGCCAAATCTGATCCGGGATGCGGCGGCCCAATCGGAAGGTGGACCSG
AAATCCCGCGACAGCAAGAGGCCCGTAGCGACCCGCGGTGCTAAGGAACACAGTGCTTTCAAAAGAATTGGCGTCCG
CTGTTCGCCTCTCCTCCCGGGAGTCTTCTGCCTACTCCCAGAAGAGGAGGGAAGCACAGCGTGGGTTTCTTTAGCTCT
GCGTCGGATCCCTGAGAACTTCGAAGCCATCCTGGCTGAGGCTAATCTCCGCTGTGCTTCCTCTGCAGTATGAAGAC
TTTGGAGACTCAACCGTTAGCTCCGGACTGCTGTCCTTCAGACCAGGACCCAGCTCCAGCCCATCCTTCTCCCCACG
CTTCCCCGATGAATAAAAATGCGGACTCTGAACTGATGCCACCGCCTCCCGARAGGGGGGATCCGCCCCGGTTGTICC
CCAGATCCTGTGGCTGGCTCAGCTGTGTCCCAGGAGCTACGGGAGGGGGACCCAGTTTCTCTCTCCACTCCCCTGGA
AACAGAGTTTGGITCCCCTAGTGAGTTGAGTCCTCGAATCGAGGAGCAAGAACTTTCTGAAAATACAAGCCTTCCTG
CAGAAGAAGCAAACGGGAGCCTTTCTGAAGAAGAAGCGAACGGGCCAGAGTTGGGGTCTGGAAAAGCCATGGAAGAT
ACCTCTGGGGAACCCGCTGCAGAGGACGAGGGAGACACCGCTTGGAACTACAGCTTCTCCCAGCTGCCTCGATTTCT
CAGTGGTTCCTGGTCAGAGTTCAGCACCCAACCTGAGAACTTCTTGAARAGGCTGTAAGTGGGCTCCTGACGGTTCCT
GCATCTTGACCAATAGTGCTGATAACATCTTGCGAATTTATAACCTGCCCCCAGAGCTGTACCATGAGGGGGAGCAG
GTGGAATATGCAGARATGGTCCCTGTCCTTCGAATGGTGGAAGGTGATACCATCTATGATTACTGCTGGTATTCTCT
GATGTCCTCAGCCCAGCCAGACACCTCCTACGTGGCCAGCAGCAGCCGGGAGAACCCGATTCATATCTGGGACGCAT
TCACTGGAGAGCTCCGGGCTTCCTTTCGCGCCTACAACCACCTGGATGAGCTGACGGCAGCCCATTCGCTCTGCTTC
TCCCCGGATGGCTCCCAGCTCTTCTGTGGCTTCAACCGGACTCTGCGTGTTTTTTCCACGGCCCGGCCTGGCCGAGA
CTGCGAGGTCCGAGCCACATTTGCAAAAAAGCAGGGCCAGAGCGGCATCATCTCCTGCATAGCCTTCAGCCCAGCCC
AGCCCCTCTATGCCTGTGGCTCCTACGGCCGCTCCCTGGGTCTGTATGCCTGGGATGATGGCTCCCCTCTCGCCTTG
CTGGGAGGGCACCAAGGGGGCATCACCCACCTCTGCTTTICATCCCGATGGCAACCGCTTCTTCTCAGGAGCCCGCAA
GGATGCTGAGCTCCTGTGCTGGGATCTCCGGCAGTCTGGTTACCCACTGTGGTCCCTGGGTCGAGAGGTGACCACCA
ATCAGCGCATCTACTTCGATCTGGACCCGACCGGGCAGTTCCTAGTGAGTGGCAGCACGAGCGGGGCTGTCTCTGTG
TGGGACACGGACGGGCCTGGCAATGATGGGAAGCCGGAGCCCGTGTITGAGTTTTCTGCCCCAGAAGGACTGCACCAA
TGGCGTGAGCCTGCACCCTAGCCTGCCTCTCCTGGCCACTGCCTCCGGTCAGCGTGTGTTTCCTGAGCCCACAGAGA
GTGGGGACGAAGGAGAGGAGCTGGGCCTTCCCTTGCTCTCCACGCGCCACGTCCACCTTGAATGTCGGCTTCAGCTC
TGGTGGTGTGGGGGGGCGCCAGACTCCAGCATCCCTGATGATCACCAGGGCGAGAAAGGGCAGGGAGGAACGGAGGG
AGGTGTGGGTGAGCTGATATAARAAGGTTTTTATGATAAAAAARAAAAAAAARANAA

PTEN Natural Antisense sequence (Hs.624903):SEQ ID NO:14

taaacgggnaaagatgccttnCTTTTTAANCCTAATTGAATTTTAAATGTCCTTTTGACACARAAAGGTATATACAT
GACACAGCTACACAACCTTTTTTCAACTGGACAACAAGTGTCAARAACCCTGTGGATGTATAGGGTAAAACAAGATTG
GTCAGGARAAGAGAATTGTTCCTATAACTGGTAATCTGACACAATGTCCTATTGCCATTAAAAAARAAAGGTCCATT
TTCAGTTTATTCAAGTTTATTTTCATGGTGTTTTATCCCTCTTGATAAAAAAAAATTCAGACTTTTGTAATTTGTGT
ATGCTGATCTTCATCAAAAGGTTCATTCTCTGGATCAGAGTCAGTGGTGTCAGAATATCTATAATGATCAGGTTCAT
TGTCACTAACATCTGtTGTTACAGAAGTTLtAACETGCTAGCCTCCGGATTTGACGGCTCCTCTACTGecTTTGaGAA
GTACAGLTTCACCTtaaattttggagaaaacgttcacgttgactttgtetttattttecttacggecaagacaattttt
tgttataagtaagttcctatacttcccttgecatttattttacaccctectatatectgtcaatetttatetatttttt
tgtttaacaataaacccactaatttcecctactttttcttccaacgttatccacctatcacctggatcatazsataatg
tttttcttcecccataagttcaaaactttttcecceectettttttteccaccectetttttgattecttecgcaataaacct
ttatttgttttctccecac

PTEN Natural Antisense sequence (Hs. 607931); SEQ ID NO: 15

AAGAAATGGCATATTTGAAGAAATCATATGGCTAGACAAAACAAACTAGATAGATTGTGAAGCTAGATAGACTAAAC
CTCAGTCTTGATTACTAATTACAAGCTGAATGTATAAATCTTTTCCTTCAGAGGCATAAAGGTAAGAGTTATGAATC
AAATGGAAGGACCAAAATGCTTCCCAATGAAGTATTTTCTTGGTGAAGTTATTGCAATCTAAGGTCTGARAATCAGC
TGTACAGGAACTTTATCAGTAACCTAAAAGATGATCAATCAGCCTCAGTGACTAACGACACTGAGAAGAGACCAACG

CA 2745811 2019-07-08



87/88

TAAAAACTAGCACACCAGATTAATTTACCACAAAGATATTCTCACCATAATCAGARAACCTGCCCTCTATTCAGAGT
ATTCACTCTTTTTTGGTATGAGTACTAATCTGGCTGGGTcGAATTAGTGCTTAGTTGAATACAGAATTAAAATAATG
TGAAG

FIGURE 6

Sequence ID Sequence

SEQ ID NO:16 G*CHCHTHCHCHTH*TXAFXTHAXCHAXCHCHAXCHT*A*T*C

SEQ ID NO:17 G*THG*CHXT*G *G*AF¥THCHTHGXG*THCHT*A*G*G*C

SEQ ID NO:18 AXCHC*XAXC T G*XCHCHT*C*T*G*T*C*T*C*C*A

SEQ ID NO:19 rCrUrGrCrUrCrUrGrGrCrUrGrUrGrGrUrCrArGrUrGrCrCrUrCrGrG
SEQ ID NQO:20 rArUrUrlrCrCrUrUrCrCrArUrArGrGrCrArUrGrArGrArCrUrGrirU
SEQ ID NO:21 rCrCrArArGrCrUrGrCrUrGrGrArArGrCrArUrGrUrArCrUrGrGrUrG
SEQ ID NO:22 rArGrArCrGrGrUrCrUrCrArUrArGrGrUrGrGrArArUrUrUrGrCxUrG

FIGURE 7

Sequence ID Sequence

SEQ ID NO:23 | G¥A*T*G*THAXT*G*TXCXTHG*CXT*C*xT*C*T+*C*C*A
SEQ ID NO:24 | G*G*C*T*T*G*G*T*C*T*G*A*G*C*A*G*G*G*T*A
SEQ ID NO:25 | C*CHT*G*CH*A*C*C*G*G*A*G*A*T*G*T*A*T*G*T*C
SEQ ID NO:26 | C*C*G*G*A*XG*A*THGXTYA*T*G*THCHT*G*C*T*C*T
SEQ ID NO:27 | G*C*CHC*AXC*CHAXC*CHT*CHA*THT*AXT*T*CAC*C
SEQ ID NO:28 [ C*C*A*G*T*C*CHC*AXA*G*T*C*C*A*G*C*A*G*A
SEQ ID NO:29 | G*CHCHT*CXC*G*T*GXAXA*XCHTH*CHXCHT*C*C*T*T
SEQ ID NO:30 | G*T*T*C*C*G*CHCHC*A*XC*CHA*CHCHATHC*AXTH*T

FIGURE 8

Sequence ID Sequence

SEQ ID NO:31 GGAGCAAGAACUUUCUGAALL
SEQ ID NO:32 | CCAAUCAGCGCAUCUACUULL
SEQ ID NO:33 | CCACCAAUCAGCGCAUCUAtt

FIGURE 9

Sequence ID Sequence

SEQ ID NO:34 rUrUrCrArUrArArCrUrCrUrUrArCrCrUrUrUrArUrGrCrCrUrCrirG
SEQ ID NO:35 rArUrUrCrUrGrArCrArCrCrArCrUrGrArCrUrCrUrGrAxUrCrCrArG
SEQ ID NO:36 rArUrUrArCrCrArGrUrUrArUrArGrGrArArCrArArUrUrCrUrCrUrU
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FIGURE 10

Sequence ID Sequence

SEQ ID NO:37 rGrArGrGrCrArCrUrGrArCrCrArCrArGrCrCrAYrGrArGrCAG

SEQ ID NO:38 rCrArGrUrCrUrCrArUrGrCrCrUrArUrGrGrArArGrGrGrAAT

SEQ ID NO:39 rCrCrArGrUrArCrArUrGrCrUrUrCrCrArGrCrArGrCrUrUGG

SEQ ID NO:40 rGrCrArArArUrUrCrCrArCrCrUrArUrGrArGrArCrCrGrUCT

FIGURE 11

Sequence ID Sequence

SEQ ID NO:41 | ACCTCTGGAGCTCTCTGGAAC

SEQ ID NO:42 | TATGATGGARAGGTGCGCATCCTTA

FIGURE 12

Sequence ID Sequence

SEQ ID NO:43 | CTTCCCTGGATTGGCAGCCAGACTG

SEQ ID NO:44 | ATATGCAGAAATGGTCCCTGTCCTT

FIGURE 13

Sequence ID Sequence

SEQ ID NO:45 rGrArGrGrCrArUrArArArGrGrUrArArGrArGrUrUrArUrGAA

SEQ ID NC:46 rGrGrArUrCrArGrArGrUrCrArGrUrGrGrUrGrUrCrArGrAAT

SEQ ID NO:47 YGrArGrArArUrUrGrUrUrCrCrUrArUrArArCrUrGrGrUrAAT
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